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( I t)Tetra Tech NUS, Inc. BOAING LOG Page _(_ of _f _ 

• PROJECT NAME: NSWC- cJJ.AN£ BORING No.: ~~ 6~O ( 
PROJECT NUMBER: cro 1'58 ~. 3'1'51 DATE: -....:==::;~~-,.F-2~~.;:;.O.....::(----

DRILLING COMPPiNV: E FS GEOLOGIST' i.. iffi"~:t.L H 

DRILLING RIG: HUl{elDtAIC Il)pr DRILLER: ,; 
MATERIAL DESCRIPTION PIOIAD ResIJng (ppm 

SlIITIpi. Depth BloWs' SlIITIpie Uthology U 

No. (R.) S· or Rec"""')' Chenge S 
end or ROD , (DeptWR) Soil Den8ityf ~ ) 

: 

~ypeOl Run (%) SlIITIpie or Consistency 
C Remarks .!! N 

Color Material ClassifIcation S 
a. I CD 

RQD No. length S~ or E l 
Inter.tal Rock • .. 

i (I) ~ 
Hardnesa 

/ Rih S IL1Y c.LA-V ('( r&,,,;S 

5_1 ;l / 2/2- I G=A.1v'CL (JAN U 10 rl 0 

V t {./lA,.L 

~-:2 Lf / Y2.. ~ V 
OA/JfJ 0 0 a 6 

V t>Rt £,L_"t'-/ .l)AAI 

S.J 6 IV :Z/~ ...sL ~~, 
<.kA1()Y-$/tT £NAtHU'£() , ~'" OKy () C 0 D 

/ 7D 
l (Je-tJf/.lJ c.r: .J 

/ 6' K£~U5Al-

!/ @ 6' 

• / 
/ 
1/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

, 

/ 
/ 
/ 
/ 

• When rock cormg. enler rock brokeness 

• •• Indude rnonil~admg In 6 fool Intervals @ borehole Increase reading frequency If elevated reponse read 

Remarks: oL ..-" )( L{ r /lAc ~Q CO (( £ 
Drilling Area.....----... 

Background (ppm):l 0 

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



( I t]Tetra Tech NUS,lnc. BORING LOG 
PROJECT NAME: NSwC- c..RI\N£ BORING No.: 
PROJECT NUMBER: ero 's-8 "# S Cf S'Cf DATE: 
DRILLING COMPANY: IZFS GEOLOGIST: 
DRILLING RIG: J..II/f(RI("'A/~ /{)Pl DRILLER: 

MATERIAL DESCRIPTION 
Is",pI. DeptI1 B'--I S..,ple UthoIogy U 

No. (R.) 8" or Change S 
and or RQO 1 (Deptbfl.) SolJ~ 

C ~ypeOl Run (%} S..,pI .. or 
RaO No. Ungth S~ or 1 Color Material ClassltlcatIon S 

InleNtll R~ . 
HoIrdMuI 

/ :~ CLA-v !-~la 1(£ 
Ir-I I;L / P/~ ~J , 

;1'IdTrt..e 0 1 
/ 2.S rw 

., 
QL -r .$- c/..A-, I..lfL 

~~2 0/ 1/ P/2... ~~ 
..... 

.L 1: ....1.. 
/ I 

cL,..v T-f-~N'I) l.L 

1$':3 6 / f/,2 '.1 1M un.. to IJ 
/ (-5 ... 

I~L !--' .s I t-T 61_~~5 ~~ -
18 / 10/.2-

- - • /fWD 61PN~ i/-q ,If-
/ ~ 

~·5 i/O / ',S/2 l.Y ~ 
~ 

Sl ,.r oTIIV£. 

V TO UTV'.>AL @ 9~ 
/ 

q,S-

V 
1/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
!/ 
/ 

• When rock conng, enter rock brokeness 

•• Include monitor readlllg In , foot intervals @ borehole Increase raadlllg frequency If elevated reponse read. 

Remarks: ::; If ~ If 6Afpoc I tb 

Page_{_ of L 
r)16lJ07< 

~-.2-{rClI 

.MJ./ ~WV(; ;,t 
-J.JLFFe • 

PlDRO R_1ng (ppm: 

! i Ii Remarks ! g 

RDOTS 

DRy tJ ~ p I:) 

~ 0 0 0 16 

O~y 0 I~ Ie:> ~ 

D~y nVhBLy tJ t:-
, 16 

D;t( (~fIIlfJly ie c. 0 10 

Drilling Area __ 

Background (ppm):~ 

Converted to Well: Yes No k Well 1.0. #: ________ _ 
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( I t]Tetra Tech NUS, Inc. BO RING LOG PageLofL 

PROJECT NAME: NSw'C- c..RAN£ BORING No.: o/saoJ 
PROJECT NUMBER: c.. TO '5' 8 -#"3 Cf 51 DATE: -...:...........:B:.~-:=:;;,;;).~b...;;-~cJ-1 ----
DRILLING COMPANY: IZ FS GEOLOGIST: _~'4A~¥l/~O~K;':W::;,.....Jy~(;;!;;tl,--__ 
DRILLING RIG: HI/RRICAlJiZ DRILLER: 1< ,i!'Fe 

MATERIAL DESCRIPTION 
Semplo Depth BI ..... ' S.,.ple lithology U 

No. (A.) 5' or R......-y Change S 
and or ROD , (DepthIFI. ) Soil Otwwityf c :rypeOl Run (%l Semple or ConsIatenc>y 
ROD No. length S~ or Color Material ClassIfIcation S 

Interval Rock . 
HIIrdr-. 

V 131?# ~IL"y (" l,;fy ~ 
s-/ "2- /' :11..2. O/f6 r ~#nu.f) 

CL 
-o:il~ 

/' .L J,r if J, 
~~2 L{ V 1(/.1:2- qfl t)t l-I 5-a-ty ilL 

/' 'IS ~I!# 
5'-1'11. • .1' (L ~ CL.-+-Y' 

5··3 6 /' :Z;.z I I I 

'5-'t 7 /' Yz. B~ ~/LT III 

/' ,0 ft.~L@ l' 
/' "7 

/' 
V 
/' 
V 
V 
/' 
/ 
/' 
/' 
V 
/' 
/' 
/' 
/' 
V 
/' 

• When rock cormg. enter rock brokeness 

•• Indude momtor readrY In 6 foot Intervals @ borehole Increase readmg frequency if elevated reponse read 

Remarks: CJ I Y L{I !t1C~O C(Jr<?r 

PttwFlD R_ing (ppm 

!If , : Remarks 
CI N 
Q. I CD 
E l! .. j III 'E 

GI CI 

D/(y C c c::> ~ 

lJt~jJ ~ p 0 C;? 

ORy 0 c D '0 

DI7 

Drilling Area 
Background (ppm}:/r--~---'I 

Converted to Well: Yes No __ .... k__ WeIlI.D. #: __________ _ 

/ 



( I LJTetra Tech NUS,lnc. BORING LOG 
PROJECT NAME: N Ski C- cJ< ANt BORING No.: 
PROJECT NUMBER: c..ro 1s-8 #3q~ DATE: 
DRILLING COMPANY: G.FS GEOLOGIST: 
DRILLING RIG: H<Af{&c.AN- ~ DRILLER: 

MATERIAL UC-=;lJMI.-IION 
ISimpie DePh B_1 s ..... pI. lithology U 

No. (R.) II" or Change S 
end or RQD I (DepthIR.) I Soil o-ftyI c ~ype .. Run (%) s .... pIe or 
RQO No. Length Sc.-..d or I CcIor MaterIaJ Clas$Iftcation s 

Inlerval flock • 
~ 

/ DR .. 
[[, 2.. /' rt.z ~R6- [/)r-Y f-tf,t,l rL 

/ :L '" L 

1$-2. 'f V 1211- ),tl-T ~~~ ~( 

/ s 'v ~ ~!~~ ~F IJ" .~ 

~-J' 6 / 2/z.. FoJ UA-y ....-r;~l.tD CL 

/' (,7 'J,. vlL~ J,. 

~-''f 18 / rzt2- Sl,r '-f"".s-t.o 
I~L 

/ I tV J.-- I 
I$:s- 10 / P/~ IOf...vS£ I~l $IL-r 

CIIt--· 'JU~) "" V TO 
/ If) , 
V 
V 
/ 
/ 
/ 
/' 
/ 
/ 
/ 
/' 
/ 
1/ 
/ 

• When rock cormg, enter rock brokeness 

•• Include momtor readlll9 In 6 foot Intervals 0 borehole Increase reading frequency if elevated reponse read 

Remarks::2'~ Lf' "A11cRQCpR£ 

Page _\_ of _\ _ 

OIS(30LJ 
fl-~6 '(11 

LvllDKw'lC,[.I 
J(£t//N R.. I FF£ 

.PlDFlD 

I i ~ i Remarks 

i II 

~ 
aMI c. Ie!) C3 Id 

ORy t!) 0 0 1c::J 

ORy 0 Ie 0 Ie 

o~( CRIIAf3t y- O ,0 0' ~ 

I DRy C RII,., et y t? 10 If!' 10 

Drilling Area~~ 
Background (ppm):~ 

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



.... 1' ,-

( I L]T elra Tech NUS, Inc. BORING LOG Page i of _,_ 

• PROJECT NAME: NSW'C- cA.AN£ BORING No.: CJ16l3 oS' 
PROJECT NUMBER: C-TO /58 #- 3CfS'1' DATE: --"':'ti~-~~~6~-';:;O-'----
DRILLING COMPANY: ~ FS GEOLOGIST: ltf O~wY('H 
DRILLING RIG: ttllRelCM£ / DPr DRILLER: IFF£ 

MATERIAL DESCRIPTION PIM'lD R_ong (ppm 

s .... pIt DepIh Blow. I s .... pIe UthoIogy U 
No. (R.) lI"or Recowry Change S 
IIf1CI or ROO I (Dept/VFl) SolI Densityl 

C ~ ~ 
: 

~ypeOl Run (%) S .... pIe ConsIStency Remarks i N or 

l CD 
ROD No. ~ Sc...-l or Color Material CfassHlcatIon S e 1 } Interval Aock * II ! C/l 'f 

Hardnen Q 

V fUN' J/I.-T S-c..LA--I 'A1L ROoT5 

~~I ':).. V ~/.z. J, J" ) Ol{v 0 0 0 &> 

'-. 

/' !~ ;;, , 

51/..1 i- F&.$"AJV1'J 

~.-1 tJ V ,5"/.,;2. I 01!\1 , o () 0 

/' 
, 

IS--l 6 /' 2/:;.... nRv 0 0 6 

/' 
f 

• 
~1 B / ~/.2. J/ ,~ DR'-f 0 0 0 10 
S-5 V <i'r~ 

1'0 
Rt,~()SA-L ~~O~()(,(...I 

8.s' 
/' e 8S' 
/' 
V . 

/' 
.. 

/' 
/' 
/' 
/' 
/' 
/' 
/' 
/' 
/' 
/' 
V 
/' 

• When rock cormg. enter rock brokeness 

• .. Include monitor readlllg In, foot IntelVais @ borehole Increase readlllg frequency If elevated reponse read 

Remarks:,;? I'X if hAteO COR. , 
Drilling Area,...-_-, 

Background (ppm):1 ~ 

Converted to Well: Yes No -"""X;~- WeIlI.D. #: __________ _ 



( I LITelra Tech NUS, Inc. BORING LOG Page~of-L 

PROJECT NAME' N Sw C- c..RAN £ BORING No.: 0/ 5 (JOb 
DATE: ----=:;....t..B.-:;-_-::~~Z:.--=p.,-, ---. PROJECT NUMBER: Co 3"0 'S'Jj_ #- ~ ~ 

DRILLING COMPANY:_~/i£....;F~~~ __ ~ 
DRILLING RIG: HlJteteltAiAlIC-J {)it 

GEOLOGIST: '.vUbl<wYuJ , 
DRILLER: ---1",*(£""', ~;":;p.'::':£~;;;';""----

MATERIAL DESCHIt"' nON PIDFID R~ (ppm: 
Slim"'" Depth 8'--1 SIImpie LIthology U 

No. (Ft.) 8"or Change S 
end or ROD 1 1ft. .. ..- I""'IDen8I¥ 

j i Type ... C 

I ~ Run (%) s.nple or Remarks 
RQD No. Length Scrwa>ed CIt iCcbr MatedaJ CfassftlcatIon S ; InleNlIl Rock • .......... /I 

/' 

• When rock cormg. enter rock brokeness. 

.. Include monitor readmg In 6 fool Intervals @ borehole Increase readmg frequency if elevaled reponse read Drilling Arear---., 
Background (ppm):~ Remarks:.;2")t" Lf I /1Aceo CORE 

Converted to Well: Yes No - __ X,-- WeIlI.D. #: ________ _ 
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• 

• 

[ I L]T etra Tech NUS, Inc. BORING LOG Page -L of L 
PROJECT NAME: N Sw c- c..RAN £ BORING No.: 015 a () 7 
PROJECT NUMBER: LTO 15"8 -# 3Cf5'1 DATE: --=--;;8~-:;-:-::::7=:"'--O"':'/-----
DRILLING COMPANY: IE FS GEOLOGIST: Lt J It Q \C W'yt H 
DRILLING RIG· J../I/Rf.,{,.A»€ DRILLER· -~R~'~Fc..F."::'£.IC.....,L~---, 

MATERIAL DESCRIPTION 
S.,.ple De!>Ih Blows' s ... pIe Uthology U 

No. (R.) e" or Recovwy Change S 
lind or ROO , (DepIIVR.) Soil Density( c ypecr Run (%) S.,.ple Of' Coo..-..cy. 
RQD No. Length Sc.-.d or Color MaterIal CIasslfIcation S 

Interval Rock . 
~ 

/ BR~ CL4-yty IIt.r nL 
$-1 2. / 2/$- O(lf.. 1 
~ StLI 

5-) if V 2/2- L 
/ V fl~L or5tJ.vo~~7~ "?' 

w£MNe£t;~ 'e::Ui'K-t:., 

s3 6 V V~ TO 
/' Sl fEr:~-1L 

~ @ 5' 

V 
/' 
/' 
/' 
V 
/' 
/' 
/ 
/' 
/' 
/' 
/' 
~ 
/' 
V 
/' 
/' 

• When rock corlllQ. enter rock brokeness. 

•• Include monitor readlllQ in 6 foot Intervals 0 borehole. Increase readmg frequency If elevated reponse read . 
"""') I( (J ( .-

Remarks: 0' )( I /11ceO COet 

PltvRD ReCIng (ppm 

Iii ) 
: 

Remarks i I ti1 
E • .. 

i ~ CIl 
Q 

DRY 0 0 0 0 

{}f<y C> 0 0 (:) 

O,? .... ! 0 ~ 0 -
( 

Drilling Area,...-:::---, 
Background (ppm):L-1 6_ ..... 

Converted to Well: Yes No )(t --...;.;....- Well 1.0. #: __________ _ 



''-" 

( I til Te"a Tech NUS. Inc BORING LOG 
PROJECT NAME: N Sw C- c.JJ. AN £ BORING Noo: 
PROJECT NUMBER: Co TO '5' i- -sf- S Cf 5'f DATE: 
DRILLING COMPANY: ~ FS GEOLOGIST: 
DRILLING RIG: H(Jtf'CA-Al& 10PI DRILLER: 

MAo °ERIAL DESCRIPTION 
Is .... "" Depth Blows I s .... pIe UthoIogy U 

No. (Fl) S"ar ct.nge S 
and ar RQD I I (DepIhIR.) SolI DenaiIyI c ~ype .. Run (%l 8 .... pI. ar 
RQD No. LAngIll S...-..d ar Color Material ClassIfIcation S 

Interval Rock . 
IiardI-. 

/ 1- --
(.I;HT SO,! ~l-

lS.-1 ').. / lL>b 8b1 I 
1/ J S~~~~~ 

1$-2- L/ / PI 2. 'v " T-CL.#t1 , 
/ ~ SU~Tt' Fe-I<. ~A-A/O 1'1'1 

15---3 6 1/ ~z.... ~;' J ~ ,.. ........ -'" 1'Mf<S 

/ , ~Ttlti2efJ ~ItNOS7IlN£ 

~~y 18 1/ 12/2. I~~ rD 
1/ I~I 

10 / 117 lo~ 'l/ &I 

1/ V,~Df1 S/H STOA/£ 

1~5 12 1/ 11,., 1.1 we,!.· ..... '-

/ TD R£.fU5AL- ~ 
1/ I~/ ~"Il- \~~ 

1/ 
/ 
/ 
1/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• When rock cormg, enter rock brokeness 

•• Include rnoOl~~1I1g In ~ IpOt Intervals @ borehole Increase readmg frequency If elevated reponse read 

Remarks: ~ yl{ J MA£RtJ cot/;: 

Page _, of _,_ 

o 1.5l30e 
B-R-I-(JJ 
14/(/ f}tt: IV vc'/ff 
ffRA-TI 

PlDIFlD Re.l1ng (ppmJ 

I i ; Remarks 

II 

I KtJ(}U 

Ofl.y 0 () <:> 10 

O({V t> " 0 0 

OIy fflwOelly' P 10 e> Ie 

OR..--I C> 0 0 0 

113 

c !p 0 

Ot2.'1 
. (til" fil 'f 0 I> P Ip 

Drilling Area 
Background (ppm):~ 

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

WeIlI.D. #: ________ _ 
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( I t]Tetra Tech NUS, Inc. BORING LOG Page _,_ of .l 

• PROJECT NAME: N Sw c- <=-RAN £ BORING No.: 01 J8 0 9 
PROJECT NUMBER: £:.10 'S-8 -# '3 cr 51 DATE: --~B:--:;;~{~-":'o'~----
DRILLING COMPANY: IZ FS GEOLOGIST: VVv 0 K wy { R 
DRILLING RIG' HlJRf?1 lAAJlZ1 OPT DRILLER: -';"'Ry..r../-=F~~~IZ~";;"':"I-----.-

MATERIAL DESCRIPTION PIM'ID R ...... 1ng (ppm 

s.mple DepIh 81 __ ' SIIIInpae L./thoIOgy U 
No. (R.) S" or Recovery Change S 
III1CI or RQO , (DeptM'l) Soli o...ftyI' c &t ~ 

: 
~ype", Run (%) SIIIInpie or Consis1ency Remarks II Ii! Q. } RQO No length S~ or Color' Material ClassIfIcation S E D. oj l Inlerval Rock . ~ i ~ 'C 

HtardMu III Q 

'/ I~ r{ l-r-/-C..LA.v ~L. ~ODt" J 

5-1 '2 '/ 1..s,6 
D..AMP 0 10 0 0 

:/ 
~-2 if '/ 10/2 Ml1fJ C> 0 CJ ~ 

'/ 
~-1 6 :/ ~/.2 

. t- 1JR", ~ 
\ D (;) 0 

~1 :/ OS/.2 &Df«K. 
.... 

iD 
~ eCFI/S~ 6.S' 
V @:. {.s I 

• '/ -_. 

'/ 
'/ 
V 
'/ 
'/ 
'/ 
'/ 
'/ 
'/ 
'/ 
~ 
V 
'/ 
V 
'/ 

• When rock conng, enter rock brokeness. 

• .. Include momtor rejl?mg In, fooJ.19.tervais @ borehole Increase readmg flequency If elevated reponse read 

Remarks: 2 ~ "I , ' lAc «0 C () eli: 
Drilling Area,--_-. 

Background (ppm):1 0 I 

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



( R:]Telra Tech NUS, Inc. BORING LOG Page ~ of 1-
PROJECT NAME: NSW'C- c:...R1\N£ BORING No.: OlsD "~ 
PROJECT NUMBER: LTC> 15"8 #- 3Cfs<f DATE: -=-":;:;"-~,7TJ.21l.~'.O:":-IL'-----
DRILLING COMPANY: IZ FS GEOLOGIST: _-IJ""~4r.liv~~K~~ll4J~IJ"LYY.::.!.!..(.,H __ _ 
DRILLING RIG: J.lV~tl(.,~ IOPT DRILLER: ~lrF£ 

MATERIAL. DESCRIP'IION 

fBllA/ $ILT ;Jf'7)fv-e I 

I~ .s-e-LAy 

Sl'-'L 

UIII",., 1"0. 

$lLty Ct~y 

,y J, 
~._~AAlI"} 

I~rv rfJf{f/A~r !:.:rON~ 
RtFUtL 
@ l' 

v 

• When rock cormg, enter rock brokeness 

u 
s 
c 
s 

I ...... 

" Ci.. 

"-

•• Include monitor read~ In 6 foot Intervals@borehole,lncreasereadmgfrequencylfelevatedreponseread 
,,/1 I 

Remarks: .A'f ~JlCreOcQPz 

Converted to Well: Yes WeIlI.D. #: 

I Reslk'og(ppm) 

Remarks 

RCtJT! 

O/?v C> "'" 0 p 

O~'J 
r:J./ I? tCJ ,e> 

~t 10 0 ;~ 

DRy 

Drilling Area..-----. 
Background (ppm):~ 

-----------



• 

• 

• 

'<:,.., ., ,.). 

( I t)T .'ra Tech NUS, Inc. BORING LOG Page _I of _(_ 

PROJECT NAME: NSW'C- cRAN£ BORING No.: CJ I ~ £31/ 
PROJECT NUMBER: c."'IO 158 #- '3 cr 51 DATE: -.......,8ri-_-:~:f';;l=r-:_ O;:-'~----
DRILLING COMPANY: ~ FS GEOLOGIST: wvro K~'/l/-) 
DRILLING RIG: HlI/?rCI(ANt. IOPT DRILLER: ---s~r"'::R.-;:i-:A~J:...:..I:..1 ~.L.-__ _ 

MATERIAL DESCRIPTION 
s..,pI. Depth fl'--I Stmple LIthology U 

No. (R.) 11"« Reco-v Change S 
and « RQo I ~) Soil 0a1aiI)0" c ~ypeOl Run (%l Stmple « ~ma.cy 

Color S RQo No IAngth Sc.-.ed or MaterW ctassJfication 
Interval ~ . . 

HoIrdMu 

/ I~bl SI", 1.ttL 
I~ .. I :l / lSI;. 

'" 1/ 6P-A/ 
5-( L4'1 c.""" 

~ .. 2 Lf / 2/z at/v 1- G4t.IUfE 
~ 

/ .!is oRJ..-
B/",r 11/15 ,+On Ml 

5-) b / 2f2. ... - - ~ • 
/ O!j 

J-~ 8 / 2/2- G-~~ (WkMItt'iei> ) 
'13£0110(( 

/ 
J 

~,S 10 / '2/1- 'v- ~/ 'II 
V r17 , 
/ 10 

/ 
/ 
/ 
/ 
/ 
~ 
V 
/ 
/ 
V 
V 
/ 
/ 

• When rock comg. enter rock brokeness, 

.. Include mOnllor r~d,1I19 In 6,1001 intervals 0 borehole Increase reading frequency If elevaled reponse read 

Remarks: :J '( 'f I'1,1CRt' CORE 

PlMID R-ung (ppm 

&f i ~ 

Remarks .! &f a. f E } • i III j 'C 
Q 

«ODrJ 

Ofly ~f' 0 0 0 

IfbtTLed 

DR'I C> 0 0 0 
# 

OR-V 
0 0 Q a 

f}/l.'f 0 t:) (? v 

Ofl-{ eo; t?O P 

Drilling Arear--_~ 
Background (ppm):1 CJ 

Converted to Well: Yes No __ ..... X'"-- WeIlI.D. #: __________ _ 
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[ IL}Tetra Tech NUS, Inc. BORING LOG Page~ofL 

PROJECT NAME: NSwc- cRAN£ sB ~ BORING No.: 0 I - , 
PROJECT NUMBER: c..1'0 'S-~ #32~ DATE: t&J·"l..S~OI 
DRILLING COMPANY: (i F GEOLOGIS1: t< $\ N\ (JSO f'l 
DRILLING RIG: i=i~7t l(1 C-1\f'CC Drr- DRILLER: cF S t-{~VI fI. 12.' rr~ 

MATERIAL DESCRIEl]Qt'J PlDIFID 

sz" Depth Blows I Sample UthoIogy U 
(R.) S"or Change S 

and or ROD I (DeFttv'R.) Soil Denaityf 

i i Type 01 RWI (%) Sample or ConaI8tency c 
Remarks i RQO No. Length S~ or ; Color. Material ClMslllcation S 

Int..-.eJ Rack • ! 
~ ~ 

WGeD Ai>.. eJl 

L I~ -xJp-r :~N $-;'k;rD~ f1ti~ ~ ~"'M~ 'SI seE ~G 

/' 7i & It 'Si cr~~ (1' '1 • ~ 

/ 

~ 
,II ~ ~f\1f2. 5~~~lq ~ 1'Nl1C,-j (O~ 

V Y.t l:'~~ --r1t 11 tl C;...,..-

~ V ~ ,,",0 ()\.f\.\?-~ 

/ .~ ~ ~II ~'tRVA /'40 !o('Af: 15C. "-:s~'?J ~~IC 
V ~ 

51Tf~ " -rfL r4>..~f:t(t. t!!n~ 
/ ~ ~/ , ~ E.~ ':.~o ~?t~fM 7. V (s_OM<C clAY ) 

/' Id I~ W I 

~ 

V 1.1;S I' 14 I~ff~ I~~ "VE ~~~~KC. ;t 1-1'-0\ """1 

V -rD 
V til' 

V 
V 
/ 
'/ 
IV I 

V 
/ 
/ 
V 
/' 
/ 
/' 
/ 

• When rock COfmg, enter rock brokeness. 

.. Include momtor readmg In 6 foot intervals @ borehole Increase readmg frequency If elevated reponse read 

Remarks: -----------------------------------
Drilling Area.--=--t 

Background (ppm):~ 

Converted to Well: Yes No '><' WeIlI.D. #: 
Ie -----------------



[ I t]Tetra Tech NUS, Inc. BORING LOG Page_i_ofL 

• PROJECT NAME: N Sw c- c.R.AN £ BORING No.: 0 { S(3 J 3 
PROJECT NUMBER: Co TO IS-8 #- '3 cr 51 DATE: -':--i8ir_=::;l:-:-'1~_-o"!'"", ----
DRILLING COMPANY: E. FS GEOLOGIST: "1//.;/01< tv'lC H 
DRILLING RIG' t:reOP/?()(J£ DRILLER -.;...I::,...s-/RA-..;;...;...:.:.:r;...;';..;;..;..:----

MATERIAL DESCRIPTION PlIlIFIO Reading (ppm 

S_pl. Depth a_, SImple UthaIogy U 
No. (R.) e· ... Recovery Change S 
end ... ROD , (DepII\IA ) Sol} Density( c til 1 

: 
~ypeOl Run (%l s.mple ~ Remarks • N ... a. 1 III 

RQO No. Length S...-ned or Color Material Clasatllcation S E l! Rock . • j Interval III J 'E 
Hsrdr-. Q 
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:/ 
y. Z. 

UA.Y~~$IL-L ~L 

J-J t :/ 1~2... 6.S-
O('q S~.kOI-SII--r sn DAmiJ ~ t!) p c..> 

V r C'lI,..y~y S'", ;-,ShJO f'lL 

~-~ 8 :/ </2. tf 'J,. P'E.ct~l~ 
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:/ 
:/ 
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:/ 
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• When rock coring, enter rock brolceness. 

• •• Include monitor readllg III 6 foot Intervals @ borehole Increase readmg frequency If elevated reponse read 
Rema~s: __________________________________________ _ Drilling Area..-=-.... 

Background (ppm):1 0 I 

Converted to Well: Yes No ___ ~'(- WeIlI.D. #: ___________________ __ 
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(I t]Tet,. Tech NUS, Inc. BORING LOG 

PROJECT NAME: N SW' c- cRAN £ BORING No.: 
PROJECT NUMBER: C-IO '5' 8 #- S CfS'f DATE: 
DRILLING COMPANY: E".FS GEOLOGIST: 
DRILLING RIG: _r;~p~E._ DRILLER: 

MATERIAL .Jt:~liJ-iIPTION 
Sample Depth Blawsl Sample LIthology U 

No. (R.) 8" .... C'-'De S 
lind .... ROD I (DepCM't) SolI DensityI 

C Type 01 Run ('lIoI Sample .... 
ROD No. length S~ .... Color Material ClasSftlcatIon S 

Int..".. Rock . 
~ 

~ O~~ $.,.., .It£. 

>-1 2 / 1.!2/~ (JR~ .51tr-t:Lu,/ I£L. 
/ ~ J 

5-2 '1 / :1(.2- ~ I"lD trL~O 

/ ~ I 
S-J 6 / 1".2- G-fl.l "'/~1,.vo 

/ ''"' eJRfr. .. 
"7:~ {i_1ft 6Q_"d ~ __ s ILl Sit 

I{.tl 8 / l2f2- ~ c byey (/L T • JAN a J-1l. 

/ 
rO 

./ 

1.~ 

/ CA-NN~T ORE/!£ 

/ SA-"PL~lf T () 10 I ") 

/ Pl\vb\~N\S M:nf' 
/ Op-r {t\j 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• When rock cormg, enter rock brokeness 

•• Include monitor readmg in 6 foot InlelVais @ borehole. Increase readmg frequency If elevated reponse read 

Remarks:..;2 , ""-1' I'1dCRO Core[. 

page_' Of_' 

Ol5BIL/ 
8 -~t:I-o, 

WI/OI::W'Y.t-t=J • • 5rftA-TI 
pt[)'flO "-I,"! (ppm] 

,j i Remarks 
~ 
~ 

iRocJ,..J ~( 

. PMI' 0 0 0 Ie 

O-tJ'tP C& 0 0 Ie. 

DR.y 0.1 () 0 (/ , 

nTZ't. 
c:; 0 t:) , 

Drilling Area 
Background (ppm):~r--<::::>---' 

Converted to Well: Yes No ,K-
-~-

Well 1.0. #: _________ _ 



• 

• 

i ," ~ -, .... 

( I L)TetraTechNus, Inc BORING LOG I Page_' of_ 

PROJECT NAME: N SW' C- c.RAN £ BORING No.: 01 ~JJ IS-
PROJECT NUMBER: ColO '5"8 #-"3 q 51 DATE: ----8~-,~'-~-o~I~----
DRILLING COMPANY: 1£ FS GEOLOGIST: \JuD~ IV 't,.tH 
DRILLING RIG: Hu~/«(t,fA/£ //JP{ DRILLER: ~ T fJ.. At. , 

MATERIAL DESCRIPTION 
Sample Depth BI __ I S."ple lithology U 

No. (R.) 8"or Recoowy Change S 
end or ROD ( (DeptIVR.) Soli Derwilyl 

ypeOl Run (%) Sample or Consieta1cy c 
ROD No. length S~ or Color Material CIasslfIcation S 

Intervel Rock . 
~ 

. 
/ IBiJJ RtJt7rs III 

s,( :J- / I,S!;. 
~.l. 

flirT 
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.. 

s , L. ''L cLA-y CoL 

f·,') '-t /' ~/.2 L.f J/ 
/' Stl.-L S-ct-4-1 Ml 

Ij-J 6 /' ':% {, Ir' J. I 

/' 2~ J f(.""'1 clA'L ""ott{~d ~L 

5,'( B /' ~/'2 I I 
/' 9 i- J...- , 
/' 1(2/2- -~~5 /fJ 51L.7 I~ 

/' 
~6 12 /' 

/ TO ItJuS~J-
/' 'd' ; 

~ Ij 

/' 
/' 10ro 12 I sAr 'l'tP 
/' IN (3,01( I N_'J. ~\: 

/ D PI fi70 l) '-'t ~, 

/' t$ll'i-retL~l .~ S 

/' ClAT111\(') Sl-frJE 

/' AI'-lO REfi\t\INS II 
/' I 

\1. ± Dee-f 
/ 
~ 
/' 

• When rock conng, enter rock brokeness. 

•• Include momtor readlllg in 6 foot Intervals @ borehole. Increase readmg frequency If elevated reponse read . 

Remarks:;l't ll 'l1,ft£o(Q?£ 

PlD'FID R_ing (ppm 

lii ) 
: 

Remarks 
.. N a. l CD 
E ~ 01 

! 02 'E c 

DR'L (~,;l I:' &1 cJ 

Q.kr,o ~,J 0 0 &1 

O,tl1fl c F< I 0 C> c 

o44PIU 
'oJ 0 t7 D~y V' 

ORy 0 ~ () ~ 

It? STUde 
NovG-t1 
[nI f61KJ(fJ o{~ 
NOr lO~ 

BROI(E' - 0 fP 
~ I-lO\E 

Drilling Area 
Background (ppm):I~O~ 

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



[ I t]Tetra Tech NUS, Inc. BO RING LOG 

PROJECT NAME' N Sw c- c..R.AN £ BORING No.: 
PROJECT NUMBER: ~ TO 15' 8 #- ~ Cf s<1 DATE: 
DRILLING COMPANY: ~F~ GEOLOGIST: 
DRILLING RIG: Hvl?/(VA..u/.-!IJPi DRILLER: 

~ft.~AL D~S9Bl!'IION 
,s..,,,,. Depth Blowe 1 S..,pIe L.I1haIogy U 

No. (R.) S'ar 1A.eft.-.. Change S 
and ar AQO 1 (DepIh'R.) SolI o.-ityI. c 

~~oar Run (%) S..,"'e ar 
No l.AIngIh S...-..d ar Color Material CIasslftcation S 

Inl_ Rqck • .......... 

V ,,~. .III!.. /1'./1 TS 

- -- OItK .. ~ ! 
~l 

$-1 2. / -t~ (j~ C U-yc"t 11 "'r 

L 'of?Q. S'I.-r T-cl..", 

S-Z !'I / ?-/~ 16ir 1A461tLe.n 

/ ,~ 
VtL,mE 

l$rJ ~ ~ ~2 -L (J1iI- ~ " / IO~ ~,;,( ~ AND +- f II-r ~ 
5 -'1 iB / '2/2- ~f!1 r-c.lA-y TI#ROVt>rlovr 

~ ~ f',~, s ;t~{) 

~5 10 / 1'2/2- o a:- (~-" ) ' 1';oi?!C-1r v 

V ,a TQ ID' 

/ '0 ' 

V 
V 
/ 
/ 
/ 
/ 
V 
/ 
V 
V 
~ 
V 
/ 

• When rock corA'lg, enter rock brokeness. 

•• Include monitor readA'l!lIn 6;oot Intervals 0 borehole Increase readlllg frequency If elevated reponse read 

Remarks: ;l"X " ,AjdflP c{)elf:-

Page~of_J_ 

O/~{316 
8:..-~ 1-01 
lvVtf)KW'-~~H • • 
~rl?4-r' 

. PI~ AeCIng (ppm] 

i i Remarks j ~ 

~ 

D~y 0 d c!) Ie.> 

()/Zy C> CI CI 0 

IJRy ~ 1.0 0 (S 

Ic&e'y 
J)Ry 0 !~ p 't:) 

.. 
OP-yflCORoc I( c-

1
0 10 ~. 

Drilling Area..----. 
Background (ppm):~ 

Converted to Well: Yes No _.......:lK ...... _ WeIlI.D. #: _________ _ 



( 1l:]T .Ira Tech NUS, Inc. BORING LOG Page_l_ofL 

• PROJECT NAME: N Sw' C- c...RAN £ BORING No.: 01 :513 /7 
PROJECT NUMBER: c-l'"'O'S-8 #- 39'5'1 DATE: ......::.:~fi7.:_....;;J=-'I~_~o-,-----
DRILLING COMPANY: IZ FS GEOLOGIST: I"tuO/(wc.1I 
DRILLING RIG' (;£opp.aoc DRILLER- -~5~T"';:;R-;:::A-~i~' ..:.:..-----

MATERIAL DESCRIPTION PI~O Rtlllding (ppm 

s .... pI. Depth a_, s .... pI. Uthology U 
No. (R.) seOl' R.....-y Change S 
and 01' RQO I (DepttvR.) Soil DensIty! 

C iii l! : 
!Type .. Run (%l Simple 01' Conststency Remarks • N 

Color Material CIassflIcation S ii. l 0 III 
RQO No. IAngth Sc.-ned 01' e 1 l! Intervel Roell- . • ! III 'C 

Harcfnea 0 

V .f)'~ i'lL /ZOrI'- s 
~I 2 V ~/2. 3-

IJ/?v tl/,T T-clA-'j J OMfJ ~ C1 6> c) 

V IrN CL 

~-.2 i V rY.2. "1 
6-~y $ILl f-Gl,/t'L -"'otTL.tD I ~"' .... ".s C 0 0 p 

V --- lil BRA! Su ... T 7-C:LA-'-I 

S-J 6 ~ ~'2. 6 I ~ t (It,,p 0 c:: C> IS' 

V - ~J {;4-y $-tIl.T ct. 

~y 18 V ~/L -r-SA,v? l11otfLto Dtfy C; t:> et' ~ 

V ~ crMe 
,I; 

• 'f.J ~r 10 V %/2.- 'y, liARD $ll-r oIttDttLeD HL DR. Y CflJ",Bl' 0 0 0 0 

V TD 
V 10' (IrAIJIOT 

V fv5H SAMPtf 

V flffT t, 
V 
/' 
V 
~ 
V , 

V 
/' 
V 
V 
V 
V 

• When rock corOlg. enter rock broke ness. 

• •• Include monitor reading In 6 foot Intervals @ borehole Increase readOlg frequency If elevated reponse read 

Remarks:Zi'/ ;41Acr.o COg:£. 
Drilling Area..------. 

Background (ppm):l c::> 

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

WeIlI.D. #: __________ _ 



( 1l:]Tet'. Tech NUS,lnc. BORING LOG 
S cR PROJECT NAME: N w' C- AN £ BORING No.: 

PROJECT NUMBER: c... TO'S-8 '*3~~ DATE: 
DRILLING COMPANY: '£'Fs GEOLOGIST: 
DRILLING RIG: c:EOPR(lf,lE DRILLER: 

MA-EflIAL J~~v'-m"'_IION 
IS .... ple Depth Blows I S_ple LIthology U 

No. (Fl.) e"or Change S 
end or ROO I 1m. ... ..",.. Soli 1>en8i¥ 

~~t 
c Run (%) S_ple or 

No lAngth Sc:rMned or Color MaterIal C1ass1f1C8lIon S 
Interval AQck . 
~ 

V I3~AI SUT I!JL. 

~-I :z... V I:;/Z- I.) ~y ~I'-T''f c4y cL 

V I JII 0 f'rLE: 0 ) 

~-2 'f V '~ J 'T-SAAID ~ _LJ--

V S_U .. F. L-<-LA\J i'lL 

6 V 12/~ (, 0 J. 
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J 
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V 
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V 
V 
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V 
V 
V 
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~ 
V 

• When rock COImg. enter rock brokeness. 

•• Include momtor readmg In 6 foot Intervals 0 borehole. Increase readmg frequency if elevated reponse read. 

Remarks: :< '~'f/ !1Ac{(}C Ofe£. 

Page_i_OfL 

0/.5{JI8 
8-~ If-o/ 

JvvO!<wyuf 
~iRA-rJ 

~~(PI""J 

i \ j i Remarks 
~ 
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.o,+J1(J C: c: 0 0 
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ORv 0 () 0 10 
C [V.tt ~ ly () 0 tJ I~ 

I 

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

Converted to Well: Yes No _---'lx'""-- WeIlI.D. #: ________ _ 
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( I t]Tetra Tech NUS, Inc. 80 RING LOG Page _( of L 
PROJECT NAME: N Sw c- c..RAC'J £ BORING No.: 0 I S l3 19 
PROJECT NUMBER: eTa 15'8 #- 3 Cf S'1 DATE: --~9=---:')'~'f';"--O~/~---
DRILLING COMPANY: IZ FS GEOLOGIST: wvQK.wt-t! 
DRILLING RIG: r;eoP/c?{jl3B' DRILLER: -~s:-=;:r~~~r-I,::.;, =..£,.;;..:;..;..---

MATERIAL DESCRIPTION PIDIRD R_1ng (ppm 

s .... pI. Depth 81-.1 s ... pIe UIhoIogy U 
No. (R.) 8"or Recovery Change S 
and or ROD 1 (DeptIVFI.) Soil o...iIyf N 

i ;., ~ypeOl Run (%) s...pIe or ConsiatenCy c 
Remarks .!! m 

Color Material Classfftc:atlon S 0. .. CD 
RQD No IAngIh Sc.-.ed or ~ ~ ~ 0. II 

Interval Rock . • ! IS G:I 'C 
Hardnaa m Q 

'/ 0(1...6- ,f/(")-v CLA-y a... jfootf 

~-I 2- '/ :J/~ ~1 
, 

I Df?v c> Cl ~ .... ()nt.-e.::> 0 c::> 

'/ B~ 
oflt.. su-r T -c t.+'"f iiL 

~-2 '-/ '/ 1::7/2. <{ oJ .J; J..- 04 0 0 0 " '/ 1{)fI;- C{o.y - (I 

~-) 6 '/ F/z.. 
- - I <S.g Jlt-JVU.j fONt. ff(!f(;.5 J, DlJ..y CJ> 0 C!J a 

'/ Ii"· T -r' 6 "."",!} 
)/'1 5IM.JO-r$1 L r ... c LA-'7 

'>'1 1[1 '/ ~/.2.. \!J' J. ~rl{au~) G£otl(..( l DRy C!> 0 0 0 

'/ 8' 10 B' 
'/ J(gfLl'VtL 

'/ 
'/ 
'/ 
'/ 
'/ 
y-
'/ 
'/ 
'/ 
'/ 
V 
'/ 
'/ 
V 
'/ 

• When rock coring. enter rock brokeness. 

•• Include monitor readr 10 6 foot Intervals e borehole Increase reading frequency If elevated reponse read 

Remarks: ~' )(4 ' )1Af,leO C()r<~ 
Drilling Area 

Background (ppm):Ir-:a=--, 

Converted to Well: Yes No _----:;k~_ WeIlI.D. #: __________ _ 



( I L]Te,ra Tech NUS, inc. BORING LOG Page _, of_' 
PROJECT NAME: NSwc- CJ<AI'l£ BORING No.: 01 5(3 ~ 0 
PROJECT NUMBER: c.. TO 15' f:j #- ~ Cf '5'f DATE: 
DRILLING COMPANY: ££FS GEOLOGIST: 
DRILLING RIG: /.-I (J ~ ~ ",A.A/ ~ / 0 fJ T DRILLER: 

Is,,",pI. Depth Blows I S,,",ple 

_MATERIAL. DESCRIPTION 
UthaIogy U 

No. (R.) e" or CIwIge S ..... or ROO I (DeptIVFl) - c ~ypeOl Run (%} S""'pIe or 
RQO No. Length Scr.ned or I Color MateriM ClassHlcatJon S 

Interval Rock • 
HIIrdnesa 

/ I~. c5tl.;r ~l-

~.·I 2. / fl.L 
...,.-.., 

1 iPRJ) 

/ I~ Qqy~ 511-T 

1I·"l 1'1 / 10/.; t1~ 5O;:""L.l~6-
/ , 

~1L-r 1Iv/~~ 

~·3 6 1/ 2/:J- i/ J., 

/ pRG- S. c..T".. FArS A-plj :~ 

15-'1 IR V I=¥; '" . ~;~:~11'rLVG 
, 

V TO ~i-1~ 
/' If ~ 9' 

V 
1/ 
V 
1/ 
V 
/ 
/ 
/ 
/ 
/ 
V 
/ 
;/ 
/ 
/ 

• When rock coring, enter rock brokeness. 

.. Include monitor readmg In 6 footlntelVais @ borehole Increase readlllg frequency If elevated reponse read. 

Remarks: :;2.'",/' .I'11C£o CoR~ 

8-::t. ,- PI ~ 
lvI/OK v'Le.-1/ • s..rRATl 

,~. ~. 

,~ 

i j ~emarks J 
p 

~ 
!II 

'l'. 

Ko.rs 
~ Iq~ CI <:) P 

J:Jf,.y 0 10 0 Co 
, 

siE-L P..s 1---0 ~ 10 

': C ~v", bl,/ 

d~, ~? I., 0 d 

Drilling Area 
Background (ppm):~ 

Converted to Well: Yes No )( WeIlI.D. #: ________ _ 
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( I L]Tetra Tech NUS,lnc. BORING LOG Page -...l.. of +-
PROJECT NAME: NSwc- c.RAN£ BORING No.: OJ .5B~ I 
PROJECT NUMBER: c..TO 15"8 #- 3c:rS1 DATE: --G-7"I--~~/-_-O-'----
DRILLING COMPANY: IZ FS GEOLOGIST: hlvOKvYOI 
DRILLING RIG' Hi/Kit/LANe Jopr DRILLER --.s-::'~Kii-A~T~l~~---

MATERIAL DESCRIPTION PIDIFID R_ing (ppm 

Semple 0efJth BkMsI Semple UthoIogy U 
No. (R.) 6' or Recovay Change S 
and or RQD I (DepWR) Soil DensIIyl N l! : 

!Type 01 Run (%) Semple or Cons_y c 
Remarks i GI N 

11 III 
RQD No Length Sc.-.ed or Color Material C1ass111C8lIon S E A- i ! In\.." ... Rock • II ; III ~ HarcfnI!Sa GI 

V $-$,L.r CL. 
CIlI-t4#. ,1 

(;J:JI c../Cfy "r- (i./(.fll6 (. 

~"'I ~ V 2/.:l- I~~ 
I 

r do~~ C) ;YIOrrteO 0 0 0 

V ;'Ry $l",..y C. /Q." ~~A.OW" IJ., 
L/ V J, TO 

~Ik~ "'L 
V ORGo- t ..... ·c.,.auw 

). :2 16 V 3/'1 G t 'V 'f-SANO dR.Y 0 t:> t:P D 

" 
~ ;~:f r=.6RSALYO -+£nl ~ft 

8 V I 
V 'II 

CV1~Nrro 

~.J 10 V 31L{ IV~ LGAY t T- CIh'f tJt-.t 0 D C7 -
V TO 

V 1O' 

V 
V 
V 
V 
V 
IV 
V 
V 
V 
V 
V 
V 
V 

• When rock cormg, enter rock brokeness 

•• Include monitor readmg m 6 loot mtervals @ borehole. Increase readmg frequency If elevated reponse read . Drilling Area 
Background (ppm}:r-I ~cc>~-, Remarks: AA<;m.'oR[ f.? 'I) 

Converted to Well: Yes No X 
-~--

WeIlI.D. #: __________ _ 



( I L]Tetra Tech NUS, Inc. , BORING LOG Page _,_ of » 
PROJECT NAME: NSWC CRANE BORING No.: ~I TO I , • 
PROJECT NUMBER: 3959 DATE:~ - '7-0' (9-11:--0 ( 
DRILLING COMPANY: BOWSER-MORNER GEOLOGIST: wcr WYCH 
DRILLING RIG: ~.esA- {2R'" 1)I()qDJ!. DRILLER: 

MATERIAL DESCRIPTION 

sZ' Depth Blows I Sample UthoIogy U 
(A.) 6"or ct.nge S 

end or ROD I (DeptivR.) , .•. c Type 01 RWI (%) S ... pIe or 
ROD No. Length Sc..-.ed or :Cotor Material ClassHIcation S 

Interval ~ • 
Hardness 

/ 1- - - - ~.:;:~" IO~i- iNlL 

1/ 
1/ M~ f,&.-r 1"\" 

/ 
10 / 
I~ 
/' (J~., 01 St"..,- In'-
/' 
/' 

I~o_ /' 
/ ~/", J $It-T' ~l 

/' 
/' fJIi 51 .. r S-c..LA-'-J ~l. 

V B~ 

30 /' '~J 

/' p 

V 10fb- SAAI]) 570A/1;; 

/' 
/' 

''-/0 /' n~t. s- A.k o.s Til 11£ 

L 
/' 
V , 

/' 
50 / 12~~, SUAL.t:: .,!' .... r;., 'A/I 

• When rock coring, enter rock brokeness. 

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

I" 6" u' Remarks: frl ~ JI"N'le( CA-SIAlC- 5"e. T To '3-, 

Converted to Well: Yes No_~X~_ Welll.D.#: 

-::r. V A.All\ IA- t:: 
PItVFlD Reeding (ppm] 

Remarks J ~ i i' i 

Oi!y 

ORy 

,~ S 

. 

0 0 

0 C 

0 C 

If, 

Drilling Area ~ 
Background (ppm):~ 

--------------------
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[ I L]Tetra Tech NUS,lnc. BORING LOG Page Y of ;3 

• PROJECT NAME: NSWC CRANE 
PROJECT NUMBER: 3959 
DRILLING COMPANY: BOWSER-MORNER 
DRILLING RIG' 1/ ~K5AORILL V J~ooX I 

BORING No.: Oflt~ 
DATE: ---~~~-~?~--~-t-2~9--8~--O-I----
GEOLOGIST: WO~CH 

--~~----~------------DRILLER' '7: V hAl KIA (( 

MATERIAL DESCRIPTION PlrmD Reeding (ppm 

SIIIIIpl. Depth Blows I SIIIIIple UthoIOSIY U 
No. (R) 6"or Recovery Change S 
and or ROD I (DepthtR.) SoIitlensllyt 

C &I i 
I: 

ypeDl Run (%l SIImpie ~ Remarks i N or I- m 
ROD No. Length Screened 01' Color Materia CIasslfIcatfon S 

i l! 1m"", .. ~ * : ~ 'E 
Hardnea Q 

. 
/' I 

/' 
/' 
/' 

160 V ~J( 5UALf. .. SI ... T.sl~"".! 

/' r,..R.'f 

L 
/' 
L 

• 70 /' I~R~~ ~,..,AL-t:: 

/' \ 

/' 
/' 
L 

80 V ~~i SHALf; 

/' 
/' 
/' 
/' 

iYfJ V OR"-
Ic;.Pi ~ t-\Al~ 

/' 
/' h 

IV , 

/' 
I~ V ~~'f fAJlQ,HO}/c 

• When rock corUlg. enter rock brokeness . 

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

Remarks: 6"AIR HA/'1l1eK 
Drilling Arear--_ .... 

Background (ppm):1 0 

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



( I tJT elra Tech NUS, Inc. BORING LOG Page "J Of~ 
PROJECT NAME: NSWC CRANE 
PROJECT NUMBER: 3959 
DRILLING COMPANY' BOWSER-MORNER 

BORING No.: 01 TO ( I 

DATE: ~-7-OI /'l-tf- (J I 
GEOLOGIST: WOO WYCH • DRILLING RIG: V~~A-O('('(' 1/1000)( DRILLER: ::I. VA-AI JUA-K 

MATERIAL [)I::~C~ "UN PIM'ID Rea<ling (ppm) 

Is"",ple Depth Blows I S..,ple UIhcIogy U 
No. (Ft) 6" or Change S 
and .". ROD I (Depti.IR.) , ... c i ~ypear Run (%) S..,pIe .". Remarks J ROD No. Length Screened '" ~Cotor Material Cfass!flcatIon s :1 IntlllVlIl Rocl( • 

Hardness 

. 
V 
V 
/ 
V 

1110 V '-&1 ~ANf:)~1J1£ ) 

V 
V 
V 
V 

120 V ICR:f SA .)JSJSTOJJ(. 

V TO 

V I?O 

/' 
V 
V 
V 
/ 
V 
/ 
/' 
V 
V , f. 

V 
V 
V 

• When rock cOring, enter rock brokeness. 

•• Include monitor reading in 6 foot Intervals 0 borehole. Increase readlllg frequency If elevated reponse read 

Remarks: 6 '~ 11< HArll'1 eR 
Drilling Area • 

Background (ppm):1 ~ 

Converted to Well: Yes No _ ..... X ........ _ WeIlI.D. #: __________ _ 



• 

• 

[ n;)T elra Tech NUS, Inc. BORING LOG Page-Lof 5 
PROJECT NAME: NSWC CRANE 
PROJECT NUMBER: 3959 
DRILLING COMPANY: BOWSER-MORNER 

BORING No.: 0 I r 0 ;J.. 

DATE: 9'-$- 8Fi 
GEOLOGIST: WUDKWY 

DRILLING RIG' lJlJ'&4c-OJeIl"L II-JO«J'( DRILLER' :r. I / A-tV 1\ fA- J( . 
MATERIAL DESCRIPTION 

Sampl. Depth Blows I Sample UthoIogy U 
No. (R.) 6"« Recovery Change S 
and or ROD I (oeptivA.) SoU .oenslt»' 

C ype04 Run (%) Semple or ConsIoItency 

ROD No. Length Sc..-ned or Color Material- CJasslfIcation S 
Interval ~ . 

Haidnea 

" -

/ - - (;t'AV~1-

/ OR,!. ..$ I t,.,J .ML 

V ~-c,L.A'I 

/' 
5 / 

V 
/ L&l 

/. B~ 51t..T s- F,Y1f SA"VO ~ 
/' ITlV' ~r 

10 / 
/ 
/ 
/ 

1''' L It( 

IS / 
V 6~ ~tl .. T .. c,W\'/ ,fL-

/ (WCAttftRSo? ) 
t'eVc:.t: . 

/ 
/ " 

~o / 
V D~ S {I../ I- (.wA'j M(.. 

V ~'I 

V 
V 

25 / \ 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 fool mlelVais 0 borehole. Increase readmg frequency if elevated reponse read 

Remarks: 6 " , JET i" C~INr; T' 3::) , 

e:~ 0- 0' 

PIQIFIO ROOIdIng (ppm 

N i l 
Remarks { m 

i N 
1 1XI 

E } A £ III E Ol Al 1E • (D ~ 

. 
((o(n r 

OR'I 

0 0 tP 

f. 

Olt'L 

Drilling Area 
Background (ppm):' .... -c:::::>--' 

Converted to Well: Yes )( No ---- WeIlI.D. #: ___ O...;,I....;,T......;tJ:::...=..;;J-____ -



[It]Tetra Tech NUS, Inc. BORING LOG Page~of .5 

PROJECT NAME: NSWC CRANE 
PROJECT NUMBER: 3959 
DRILLING COMPANY: BOWSER-MORNER 
DRILLING RIG' Vre~-DtILL V-IIXJO~ . 

BORING No.: 01 r 0.<, • 
DATE: --~9~_-~---o~/~7~f9~_---6-_-0-,------
GEOLOGIST: ...;.W..;..O.;;.D~KW~Y..;:;C..;..R:...... ____ _ 
DRILLER' -;r: VAN' (fA t( 

MATERIAL DESCRIPTION PlOIFlO Reeding (ppm 

SIIIIIpl. Depth Blows I s.nple UIhoIogy U 
No. (R.) 6" or Recovery Change S 
and or ROD I (DeptivR.) SoU~ c III \ !if iType 01 (%) Semple ~ Remarks • Run or '5. I ROD Nco. Length Screened t>r Cofer MaterlaJ Classification S E ~ " Interval R~ • ~ ! ~ 

Hardrwsa ~ C 

. 
V U'T" 

V Cfl:j ~tL:r I1L 

/ ~tU· 

/ ~~ SflTt-S/\ND ~ll 

30 / ~ 

/ So~ 
OR-E1 

,sA..vO S ltwR:. O~,'1 

32 / 1eP- P C 0 
..... II'" / Ir;..(!...] 3~. i f roav~~ 

/ j" 

I~ 

3S / -
I / iYell l)I1Q Ie + c; A-N 0 t:tlJNf WEr • R-l V 9C'/ 

/ fs1~ Ol:~#' pl.""''' /rtf>l/ JTAI-vW6-
f /I""IItt.( 

/ 37-3q 

I/O / w 

/ 9.~ 
40":1. 

,/,.~IK .1 rAw w&,. 
~Rt ! ~At~ pefJulO./V 

~ .. '12 / r.s lIf..C (..~y 
i'" /.lA'Ll!.. ~ ~_" r~ rfIN~ 1/, 

/ - V511ft '11. 
Co4t.. $E..~ T HROWPIOIIT 11 RflKE.V 

/ 
o/~ / 5 HALf OR,/ 

l-') / 
..,. 

.s" rno~£. 

/' ,.. 

V ~~ 
V / 

,~O V 
, 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 loot Intervals @ borehole Increase readlllg frequency If elevated reponse read 

Remarks: 6 f'AI f HAMJ1e:g St, o"~ CA$IJ/(;- Tel 3::<' 
2" Cof?c. "...tR'~'- S<I(E€.v 'Q~- 70/ 

Drilling Area • 
Background (ppm):l e> i 

Converted to Well: Yes x No ----- WeIlI.D. #: ___ O;;;....;..I_r.~O....;.;;l ____ _ 



• 

• 

• 

, ;> 

( I tJT etra Tech NUS, Inc BORING LOG Page ""3 of S 
PROJECT NAME: NSWC CRANE 
PROJECT NUMBER: 3959 

BORING No.: _--.;;;.O_I_T;,-.O~:l _____ _ 
DATE: 

DRILLING COMPANY: BOWSER-MORNER GEOLOGIST: WUOKWYCH 
DRILLING RIG' DRILLER' J. VAAl K IA-t 

MATERIAL DESCRIPTION PII)'flD Reeang (ppm) 

Sample Depth Blows I Sample lithology U 
No (R.) 6" or Recovery Change S 
and or ROD I (DepthIA ) Soil1>ensltyl N . : 

Type or Sample Ccnslsl~cy C 
Remarks 

t) (I) l! N Run (%) or 'Q. i 0 !XI 
ROD No . Length Sc~ or Color Material Ciasslflcation S E ~ J1 III 

Interval Flock . 81 E g 
-til ;§ Hardness (b m 

, 

V 6-t<.'J ~HA·Lg 

~ V ~~ .. ~.2, 
/ ISL.K. CCl.4\-L.-

IvtT S.2,s 

V It'+ltO (;.flY I tl.-tU') 
p.I . L·IA~.5TfWt: 

SS-V 5/'"/.~ V.flC~ -
~ IVANE' (j..R. SItHl¥ITOAlt:. 

S-~-6;"t. 

,# TefVAL.. 

t.-J V .If-13"41 0IfN" ~ oJ> 
. all"~"2.. 

I V 'It? 4;, 

/ 
16t? / 

r. / '-410 
6~ V ,"" 

6~ 
\V' 

V D~ I' Il'f J H-1I-t: 5eJt-'1J 
w~r (2,S 

/ CIl,! V_ fiNE C-Il S,fA/O.5'f', AIL 

lOs- / 
1/ - -

I~-'J V S/rlA'(L $E~~ 

/ ~ 68 
\ 

V Orl6- ~IlAlOf'()¥£ ~~~t.E: ,.. 

70 V (,.«j CoAt. 1'\17" Ufl 0 t. ()17l:.'~ I f:"'" 
'S'r~w",,· 6-

/ l.S/ 

~ ~ 72. ~ 195 1J.-1/ 1-
5of1- G-fCt ~ fL r S fOA/1! v.8~rJjN 

V -
'-- - liOAl 5r/r'41 INIr 

- , 

1-5 7J' V -
• When rock conng. enter rock brokeness. 

•• Include mOnitor reading In 6 foot Intervals @ borehole Increase reading frequency If elevated reponse read Drilling Area..--_.., 
Background (ppm):1 0 Remarks' 6" A/~..tt.AI1t1E~ 

:> II co~£ i1,A-f~E.t. 

Converted to Well: Yes No ---- WeIlI.D. #: _-.::O:;...;../...;.I-,O~:z.~ ____ _ 



( I L]Tetr. Tech NUS, Inc. BORING LOG Page Y of 5 

PROJECT NAME: NSWC CRANE 
PROJECT NUMBER: 3959 
DRILLING COMPANY: BOWSER-MORNER 

BORING No.: 01 TO=< • 
DATE: 9- 6 -0' 
GEOLOGIST: -r.wmo-T,D~Kr7.wyiTmI;;';C:nHr-------

DRILLING RIG' I/EItJA-OI?ILL IJloOt1')( DRILLER: -::r. VAN r\IA (" 

MATERIAL ut:~lJ_'!I .... 'fION PI~D'" ... ~ .• ,~~ 

sZ' Depth Blows I S_ple UthoIogy U 
(R.) 6"or Change S 

Mel or RQD I (DeptivR.) fSoU 1>enaIlyI 
C i Type or Run (%l S_ple or Remarks I RQO No. Length Screened or rCeior Material CfassHlcation S 

Inlerval ~q • ~ Iiardnaa 

. 
If-S /' '(i.R'-j {II...,. S "T()A/& 

J /' F~/t"P'v6- r () 

/ (6'lr, 5' I l-T S rotJ~ r < 

/' f H""~~ 
~O / 8(> \11 c:.R-+orN? TO -

• / I~ ,., I HA-RD ~z, 1 HA-'-~ 
18:; / 11.5 -- I- -ru . ~dM"" 4NE!$ 

/' 
/' 

~S-/' 
/' ." 

.r 

J:.~ /' B 7_ 1/- (rfA-tlo ~1I ~ HA-/,[ .IL~~- r ~ 

/' ls~ ~12~ 
.. -

5AMf>-j J"J.lAL€ -
/' I_g't ~fl1 IQV"'Uc.. V£ INJ v- fJ1tI~C.M.. 

~O / is'HA-L~ 

:.<. 1/ 
19z / "'X. "i If. HAR9 

,/ 

..... ~ 
/' !fti 

... V ru: 
1~5 / 

'<-7 / 
L _'11..l \./ j, 

/ v 
, 

/ ~(l'l II. FI.vr. C-P SANDS 7a_ liE. 

I/OU /' --" C~_~'N£ 

• When rock coring, enter rock brokeness. 
• 

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

Remarks: ~' Alit ~.A-II"~~ 
. ~ CO e B4 p£~ 

Drilling Area • 
Background (ppm):I~ 

Converted to Well: Yes No ---- WeIlI.D. #: 0 I rO;l... 
---=~~~-----



• 

• 

• 

" , 

[ IL]Tetra Tech NUS, inc BORING LOG Page ...s-of ..s 
PROJECT NAME: NSWC CRANE BORING No.: 0 I r 0 ~ 
PROJECT NUMBER: 3959 
DRILLING COMPANY: BOWSER-MORNER 

DATE: 'f- 6-0
R GEOLOGIST: WOOKWYC 

DRILLING RIG' ltef5A-D(/l .. ~ V-IDDI1X DRILLER: ':7:' t/ A-A/ I( I/f. l" 

MATERIAL DESCRIPTION PlM'lO _Ing (ppm 

Swnpl. Depth Blows I SIInIpie Lhholagy U 
No (R.) 6" or Recovery Change S 
lind 01' ROD I (DeptjvR.) Sol}.tlaw/tyl 

C tit i t 
Type 01 Run (%I SIInIpie C'onslateItC\l' Remarks • tI 01' 'ii. I ROD No. Length Screened or Color Matec:1aJ ClassIfIcation S E ~ 

Interval R~ • ~ ! j ;c 
Hardness ~ 

• 

~ 7.7/ 1I1. HARf; ip-R..,/ Y. FIN~ t I? ~ AAl06 iVAle 

~ 101. V f.~ 
IV 
V 

lor V 859;. 

~ 
f1d V 

V 
V CiSI --- T-c.~~'1 

-" LtNSEJ 

• /10 V f.s 17.11,\£0 \.; 
1"'~ fU"b~ our ,"v 

V ~~( I 

~. J 

e~ ~ 
V 

I~ (15 V ~/5 "V ,l,) V. t3!eO K£.AI 

V 70 

V \lS' 

~ 
V 
V 
V 
V ~. 

IV 
V 
IV 

• When rock corlllg. enter rock brokeness . 

" Include monitor reruhng in 6 foot intelVais @ borehole. Increase readlllg frequency If elevated reponse read Drilling Area~....,.-... 
Remarks: 6 II Ali? IJA/)~~R 

~j, CoRe:. {l(UREL 

Converted to Well: Yes x 

Background (ppm):1 c> 

No WeIlI.D. #: 0 I ro;z ----



PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

NSWC 
AITACHMENT 1 

ReV1! 
BEDROCK MONITORING WELL SHEET . Date Ma 

Section AppendiX H (SOPClO , 
Pagl 

BEDROCK WEU.No.: 01 rO.;J.. 
MONITORING WELL SHEET PERMIT 

AlJLvc CRAve DRILLING Co.: IlIA/CM (]Kb~, BORING No.: 01 TO ~ 
39s'l DRILLER: VAN K IA " DATE COMPLETED: 1- 8 - 0 I 

,t11C06- DRILLING METHOD: A;iK ~DrA~1NORTHING: 460.78. 987,}O 

DEV. METHOD: 5oJ.et..-£ E. f"'~G.&E EASTING: 578581. <} 93S0 

---... +---+--Elevation of Top of Casing: 

Stick Up of Casing Above Ground Surface: 
4t----+--Elevation of Top of Riser: 

1./ 1/ 
+---t--I.D. of Surface Casing: 

fD 96 8 <) 

• 

Grolni Elevabon = 6? r; 8 '3 Type of Surface CasIng: fn~L 

P';t7r74=+- Type of Surface Seal: (OAJtlllTT"t' ~O 
~~--+-- 1.0. of Permanent Casing: 6 it 

0400151P. 

;;; If 
W>II.."...--f-- 1.0. 01 Riser: 

Type of Riser: pvc:. 
+--+-- Borehole Diameter: 

~iII'J---f-- Type of Backfill: 

~--,"_.Elevati':xll Depth Top of Seal: ({:.46 8:; 5 0 
_~.--- Elevation I Depth Top of Bedrock: t:.~6 (53 J "'3 0 

~~~-TypeofSeaI: [JE»T{)YlTe PeLle,s 

.eeuadOhlgeptt! of 'fo" ef Rile Saf~ - J -
1::::1<1---+- Elevation I Depth of Top of Filter Pack: 6 42. fi 31 59 

I::::J----l~--_+_- Elevation I Depth of Top of Screen: ~ 3w::;.;.:..:;8;;.;~:::..S !..oJ ....J~II::....::::...,~ 

-4~---+- Type of Saoon: J"c H. lto eve. 
Slot Size x Length: 

I , 

0.020 I X/O 
;;; I, 

( z. () . 4 c) 5 .L 

#0.5 SApo 5.2.':=) 

1;0. of Screen: 

Type of Filter Pack: 

t:::I<I---+-- Diameter of Hole In Bedrock: 
Core/Ream: 

~JII~;~=EIeVation / Depth of Bottom of Screen: £2 c;.. ~3J 7 0 
~ Elevation/Total Depth of Borehole: 58/. 83, 115' 

CT00131 

• 

• 



I • ( [ r ( r ( .' I ( r ( I I. I 

~ 

BORING LOG 
FIELD DATA 

I 

Project_ H W S C Groundwater Study Site Crane. Indii!n5! Date 20 Allgllst ] 9Bl 
Location Mustard Gas Burial Grounds Job NoMtl -Gl SO.llGB2l t? 2 
Drill Rig Ea.ilina Inspector J. Dunba.:r: Operator C. D:r:a.ke Surface EI 683.14 ft Boring No.lmS ... l-l-Bl -- . - - ------------ - _.- - -. --- --

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF ~rd. ~ont. CLASSIFICATION AND REMARKS NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER ress 
I 

1 tlo AUIr o 0 o 0 o '\ 0,0 11 A,\ 1't"C::h." 1 hvTlIh", 0 S.T. IClav(CLli liaht b:r:own to i:r:e~ in 

12.15 160 lJar I lA 0.5 1.0 1.85 Irn1nr. soft tD sl1gbt]~ stHf, law I 

1.0 1 5 ?AO 1n1 "".t'i,.~ .... 

1 C; , .0 'H,O Icn~ .. l." l"' ........ h. 2,15' 

2.0 2.5 420 

0.0 5.0 7"Fnldinu r.l."", ... "ut-

~uger . 

2 20 AU2 5.0 5 0 Ii Ii Ii 0 In 37 )Ie r.."lH 'V'~<I 'Pi <'O_ n 1:1 T Sand (SP): 1i2ht brown to 2reV in 

2A 5.0 5.5 6.0 6.37 ~.67 ~on Sampler 
'0 lT~r color. v fin~_OTAin~d unif"' ...... 

6.0 6.5 6.37 [b.67 300 Iwit'h t'hin '7" ... ."., nF mn,:t." .... t'~1v h.,. ... -1 
-" 

7.05 6.5 7.05 750 ......... ." ... t- .. ..1 ., ..... ..1 

Is .. mnl". l .. not'h· 1 ft.7' 

~O AuQ' 7.05 '7,05 1& Ii "-5/8" Rock Bit .• eAnnl1f" 

f; .. ",. .. t'nn~' " ... n...... t-n darkL in 
-

WES ::NR~. 819 EDITION OF NOV 1171 MAY 8E USEO 
- - -----.- .... - *3" Fixed Piston Sampler - 3" F.P.S. 

Sheet 1 of L-Sheets 



~ -

BORING LOG 
FIELD DATA 

ProJect Site Date 
Location Job No. 
Drill Rig Inspector Operator Surface EI BorIng No. WES 1-1-81 

-- . - -----~.-- - - . - . -.--

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER TAKEN SAMPLER 

CLASSIFICATION AND REMARKS 
FROM TO FROM TO FROM TO 

color and fine-grained. 

lA 21 Au~ 14.5 14.7< 14.5 14.75 3"F.P.S. 750 Jar Sandstone: same as above. 

121 Ano 48.0 14 5 48.0 '1-1)/8" Rock Bi iandstone 

!Water encountered at 38 ft. 
-

Blew hole of cuttinR.s and fall-in 

with air. Installed well. 

-- 2 of 2 • 



0.0 

10.0 

20.0 
+l 
c,..., 

.. 
.c 
+l 
~ 
Q) 

Q 

30.0 

40.0 

48.0 

686.14' MSL 

Clay (CL)a light brown to grey in colc 
soft to slightly stiff, and low plastic 

Sand (Sp), light brown to grey in colc 
very fine-grained, uniform, and contUl 
thin zones of moderately' hard. cemented 

Sandstone I brown to dark brown in coli 
and very fine-grained. 

NWSC, Crane, Ind.1ana 

Mustard- Gas Burial Grounds 

Lithology 

Boring Number, WES-1-1-81 



.l1 

] 

• 
3.0' 683.14' MSL 

33.14' 

Grout 
28.6' 

48.0' 

Bentonite 2.4 
, • ~----

2 
38.0' 9.63 

17L ~3' Sand 

(2" Schedule 40 PVC Pipe 

2 Water depth at time of 
drilling 

§ Well screen 

NWSC. Crane, Indiana 

Mustard Gas Burial Grounds 

Well Completion 

Boring Number: WES-l-l-Sl • 



j • 

Project NWSC Groundwater Study 
Locatior/!ustard Gas Burial Grounds 

Dri~1 RigFaj l,igg i Inspector.1. Dunbar 

SAMPLE 
NUMBER 

lA 

1.2 

I ,e 

BORING LOG 
FIELD DATA 

( ( ( ( ( r 

Site Crane t Indiana Date 20 August 1981 
Job No. 441-GlSO.11GR21/22 

Operator C • Drake Surface E1664.04 ft Boring NMES-1-2-Bl 

700 ~ry, very fine~grained, with frag-

~ents of weathered sandstone. 

0.0 12.2 1-----1------1 5-5/8 .. Roc~ B±tl ... ---J:1eanout for core barrel. 

~ontinued on Eng Form 183~J page 2. 

• 

---~ ~ ~I --~--~-4------~~~-~-------------------4 

WES ;AONR~ 819 EDITION OF NOV Hili MAY BE USED Sheet 1 of--'t. Sheets 

( 



H.I. N. WI:.S-I-!-1I1 
INST ALL ATloN 

I
CIVISION 

DRILLING LOG U. S. Navy N.W.S.C., Crane, Indiana 
I ~"o,aCT 10 _'U .,,0 TY~ M .,T 4"x'i-I/?" 

I..-"';':,;N;;,' I:;',,' S::·~. ;;C ... .....:oG~r..;;u..;;u..;;n:,.;d_w,;a:..t;,.e:..r;,-S:..t:..u:.d.:.:..y _______ ~ II. DATU" Fun &~&" ~ .un "nu.1t • _. _ ...., 

J \-DCATtON ,c: ........... N ... .,~ H.S. L. 
\t. r M. • ~ rrn"n I. ".NUFACTURE"·_ DESIGNATION M l1li1'-'-

•• DRIL'-'''G AGENCY F.III fill!. 1500 
C.I:.W.t:.S. IJ. TOTAL NO 0' Dye... '.IYUIII •• O 

4 :!L.!,:!.!::"." __ ....... , .... ! WES-1-2-81 .UIlO~" '."""'£' T ..... ! zero : one 

I "A". 0' D'UL.LIIII 

I:. IIr.lk .. 

'4 TOTAL NUM."" co ... 1Mt •• ' ,",prn 

'1. CLIIVA'IOM GIitOUNO W.TEII 

11. ELEVATION 'O~ 0' MOLII 
, 'MICIUtI.S, 0' OVI".UIIIOI.M 1 2 
• OEPTH ORn .. L&D 'N'O .. OCK 21. 6 

22.8 

6tJ4.04 

663.04 

662.04 

661. 04 

M,0.04 

558.04 

0.0: 

: 
-= = -

1.0-:: 
: 

-= 
= = 2.0-:: 

CL.AM'"CATION 0 ... ATIlJ ... U 
(0 __ 

• 
/ 

Overburden - See page one 
for soil information. 

.• ~~xr-""*-N-o-r-e-c-o-v-e-r-y--------+---+---I 

= . 
3.0_ 

:-/ 

-= :1'--
-r--- -

4. tr:: 
~-""'..j -

-= 

Sandstone: light brown, v<ry 
fine-grained with 85% unilpna 
qUllrtz lIand and 15% millc. Nlterl I ... 
Sandlitone 1a dry, weather,.!, vcr 
friable to moderately frl. ble, .1 I.! 
bed.!lng is distinct w1th Ulles u 
oxidation. 

-D'r_'I,'"' "J'~f) _ ~'ructurcLi 
S.D-

=: I -= -: 
6."CC NO recovery 

-= :: \ 

664.04 

............. 
(D • .,' ............. _ ...... ., ............... ;" ......... ... 

"'- lIun 1 
Be'~nl:lO !luu 1.9' 
End 1:50 Lw~tl3.1' 
Tt~B 20mln. ~~lD __ 
.... 1 tIn., 201'''". 
11·,.1 I" ..... '200 psi 
,-;"I!r Pltl:3S _ 

fa'hI lOOt 
'11'1 Action 51.uuth 

--Tt'frr" I .. t II rowlI 

Used carbide bit. 

7. n : 

'~:1~---i----------------------________ ~~3~8~%~~_-__ --1 

it>< 
557.04 Run 1 

: 
55&.04 

.: 
8. _ 

:--" ..... -....r.----
-:.~ 
--

NO recuvery 

Sal1dHtulIU: tlllmH - Core 10.8 
uppellrs to occur In aruall of 
ull~un .. uIIJ~lcd NAil'!. or v'ry 
wcalhcrc.! tlllnutltum,. 

-I'ructure.! 

~5:'.1l4 IO.(J~lX No recovery 

E"..G .. !~~'" 18 36 ""aVIDU' aOITIOI" A"a O._OLaTa 

(TItAlfSLUC."T) 

"'''OJICT 

'I. _ :UI I 2 
1 1·2:15 I,. '1.5' 
1.12:45 I. 3.5' 

.1 JOmtn ,:.: 11-

• 1 •• , 30IDln 
1 I ". . 1 150-200pti 1 
\. I' • l I IIJ •• .J-

I 1100: 
1'1'1 \ • ' .. n SlDQoth 
~~ ..... ,l Brown 

'" ,rk .. 

1 MOL&' NO 

• 

• 

• 



• -
-
-

-
-
..... 

• -
-

-
-
-
-

• -
. I 

. ~ ~ .. 

DlV'I,o.. 
DRILLING LOG 

• ~IItO.laC:T 

J. OlltiLLINO AO ... CY 

• "O\.. "0 CA ..... _ - ...... " ••• , ... m........ ! 

L M.MI 0" OMILL"" 

a. DIII.CTIO" 0,. HOLa 

D .... ,..ca~ OINC\.. .... D _____ D .......... " ... ". 

• D'~T" own •. LID ... '10 "00l 

• TOTAL D,,.T" 0" .. OLa 

Hele WeW:C;_I_ '_HI 
nl,TALLATIO .. 

to Sill! AND T.," O~ 1''1 

II ....... UP .. CTU"I .... 0 ... 0 .... I ... Of' .... I~~ 

U TOT A\. NO 0' ova"" I ca.."v. ••• 
eUIIorJl IA"~C' TA .... 

tL I:.LaVATIOM G"OUMO •• Te .. 

ta. D.TI: NOLIE 

n IIL.VATION TO" 0" Mo\'. 

'I. TOT AL COIIIC .. ccove"Y POll eoIllNO 

tI •• ,GMATUfI" 0" t"'~.CTOIII 

IlLlvATION Of ~T" LIG.MD CLASS"ICATION 01' M"'TUUALI (11 __ ..... "COAE eox Oft 
Reeov- SA""LI: 

, .. ., NO 

" ...... . 
tD.tH ... ...., .............. ., ............................... 

554.04 

553.04 

552.04 

551.04 

550.04 

~ . 
0.0:: I 

-= 
= = l.a-: 

:: \ -= = 
= 12. tr:= 

4 • I 

No recovery 

Run 2 30% 
~--~-----------------+--~---1 
~X No recovery 

:: Water at 12.8 ft. -
1) .tr:= 

= --= = - Sandlltone: sa_ 
14.tr= 

= -= -
: -

• 

Ill.- HUh3. 
allp::m 3:00 Ruc4.33, 
End 3:30 l.u'dO.4 
Timo 30min G.un-
Drl l1m030n0in 
liy<l prss:llOOptli 
V:illur prO~J9-
HI':.I 751 
01'1 Act! on Smoolh 
~ i"al Brown 

= :: 
f="" 
~ 

== ;: 
~ 
~ 

=:: 
;: 
~ 
= =-;:: 
r= 
~ 
r= -=-
f: 
f=-
= = 549.04 ' .• ,mRrh" i="" 

Switched from c .. rhldl: tll= 

15.tr: 

= --= - Water ut 15.7 ft. 

~~'" 
Highly oxidized 

Run 1 91% -

1--------------l Contnct from brown to 

\ 

grl:y coloced lIundllton~. 
hale seam - 3/4" 

~46. 04 L8.7L u_1:oc:=---1 
: 

-= -:-
: 

Sandstone and interbedded 
shsle: sandstone ill gre~. 
uniform. flne-I\rllined quaT tz 
Slllld" with nUlQl:rOUB duck Ilrey 
shaLe l .. lnlna intl:rlledded. 

19.0: _ Shale rllRlleS in thickness 
545.04 . -_ frool 1/16" to 1/2" and co Itcul!! =__ rock hre.lks. Shule 18 fa rly HIlL 

-=1'--- lind H1IIH1Htonc I" mUI.h:rut., y 1 r I. 1,1.,. 

=~ ---Shale 1I1: •• m - 1/2" 0 ____ 0 

"! n' 10 Run 4 11\117 

ENG FORM 18 36 
.... R 71 ~"&Y'DU' &DIT.O,U .. ,,& DUOL.&T&. 

·"O.lICT 

n'."".LUC&If." 

to dllllllllnd bLt. I=-
= = =;: 
~ -
= 

",-
Il"r .n4: 00 
.,,,.1 4 :30 

=::: 
111,'4 ,-
I 3.37' 1= 
I, 

TI,,'" JO,O'II \,. I~ 

1',1 1 ,,' 'JO .. in 
'\-:.1 1,1, 1001,sl 
~' Itt J' IIII _ 

H':t75t 
I r I • I I II Smuul II 

It"T"~ " • Grey 

Bit blockl:d off. 

1"0\.1. NO 

1= 
= ;::-
1= 
f-

I="" 
t 
=;: 
.-
~ 
r= 
~ 



/ 

".&TA~~ .. no" 
DRILLING LOC 

I PIltOJIECT 10. III. AND TY~ 0 .... IT 

•. ""'UN."" .U .... """ ......... .., ....... 
I. L.OCATION ( ............ er .... ~ 

'2. """UPACTURI"·. DIlSlOOOAT._ .... "".~~ 
.. Olln.LING Ao • .,ey 

.. ::: .. :.::.:.::.. .... -_ ..... .,',.: • .".011" IAM,aLI:I TA" ... 
1 YN.I,"", •• O 

't. TOT AI. .. U .... " CO" • .a ••• 
U. IILIIVATIOM GIIIIOUNO w.TiI .. 

&. DUIII.CTION 0' MOLII 

O ..... ,.c ..... D ... e ...... D _____ D ........ "' •• 1'. 
••• DATil 1tO~1l 

1 a"AII" 110 

n. IILlvATION TO~ O~ MO .... 

II. TOT AL COfIII ... eov.". 1'011 ...... 0 

" 'IgNATURE 01' 'NIP.eTo" 
t. TOTAL Or:"TH 0" HOLII 

CLIlVATIOM Dr_TN .... 0 ... 0 . ~ . CL.AM,PleATIO,. Oil' MATb'AU 
1

0 

__ 

4 

.. COfIII: _0. OR ".coy. , ..... p .... 
£Illy NO . , 

,,- -- t 9.9' contact between Banda ;44.04 ZO.--... on" nr f1 ahll !'! 

;43.04 

;42.04 

;41. 04 

: -O.Z' black ahola(pure) 
-_---1-0.0'· black IIhale(pure) 
: 

--= : 
-= : 
: -
: 
: 

-= : --= .:. 
-= : --= : 
: 

-= : -
-:: 
-
: -: 
: 

-: 
: 

-= -
: 

Sandy shale: recovered co e 
indicated 60% 110ft, blac lIand OIhal 
1nterbedded w1th a f1ne-,ra1n"" 
grey sandstone. Ind1v1d .al la.ln~ 
r,mge 1n th1cknellil f rOIll /16" ,I" 
2". 

No recovery - Left in hole 

34% 

Went buck 1n with 5-5/8" ra'k bit 
to r"lIIllve full-in snd core left I. 
hole. 

SliKht "ally" oder waa III11"Jled 1111 " 
pulllnll cur" barrel on idst run. lIud 
test run for mustard gas an~ nella Ive: 
resultll on test. 

" ....... . (D.., ....... __ ............. .. ........... ., .... "., ....... .... 

'1 -
tlcoll.&n4:JO 
End 4:50 

R"c 
J.,,!l 

T11111120lllin Gnln 
Orl t 1110 20111tn 
lIyd prOS3 100plii. 
Wntor pro:!s-
Kf'M 75 
01'1 AoUon alllOoth 
~ ret -

.. 

EH .. c:.!~~'" 18 36 ~"IV'OU' 110''''010' .... & O_~IlTIl 
IT"""'I.UC.,." 

\MOI.I .. O. 

• 

• 
;: 
~ 
~ 
t" 
=-r0-

t 
=-r-

-
~ 
C ---I---t:-
= >-

l- • -;:.... 
I-
~ 
t-
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0.0 

5.0 

10.0 

15.0 

20.0 

23.8 

664.04' MSL 

Siltv sand (SM)s light brown in color, 
dry, weathered, very fine-grained sand, 
and contains fragments of weathered sa.r 
stone. 

Sandstones light brown in color, very 
friable to moderately friable, weatherE 
uniform, and very fine to fine-grained 
quartz sand. 

Sandstone and interbedded shales sand
stone is grey in color, uniform, and VE 

fine-grained quartz sand. Shale is daJ 
grey in color, soft,. and ranges in th1c 
ness from 1/16 to 1/2 in • 

!Sandy shale: black in color, soft, allC 

/ interbedded with fine-grained, grey 

/ 
stone lenses which range in th1cknesb . 
1/16 to 2 in. 

NWSC, Crane, Indiana 

Mustard Gas Bur1al. Grounds 

Lithology 

Boring Numbers WES-1-2-81 



... 
j 

f 
Grout 4.24 

* Bentonite 2.0' 

y 
12.8' 

Sand 16.56' 

SZ -Water depth at time of 

drilling 

§ Well screen 

\ 

• 
t 

3.0' 
664.04' MSL 

8.24' 

9.36' 
22.8 

, • 
5.20' 

2" Schedule 40 PVC Pipe 

NHSC, Crane, Indiana 

Mustard Gas Burial Grounds 

Well Completion 

Boring Number: WES-1-2-8l. 
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BORING LOG 
FIELD DATA 

I 

Project NWSC Groundwater StudX Site Crane, Indiana Date 25 August 1981 

location Mustard Gas Burial Grounds Job No. 441-G150.11GR21/22 

Drill Rig Fa j 1 fog Inspector .1 DIIDba:t: Operator C. D:t:ake Surface E1667. 43 ft Boring No. WES-1-3-81 
--. - - ----_. --.- .- -- -- . . ---

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 

NUMBER TAKEN SAMPLER 
Hyd. 

~ont. 
CLASSIFICATION AND REMARKS 

FROM TO FROM TO FROM TO ~ress 

1 tlS Aug 0.0 0.0 0.5 0.0 ~.3 ~"ShelbyTube 0 ~. T. Silt(ML) : brown in color, soft 

lA 0.5 1.0 2.3 12.5 20 !Jar organic matter, low elasticitI' 

1.0 1.5 95 

1.5 2.0 180 

4.0 2.0 2.5 220 Sample length: 2.5 ft I 

~ 

0.0 5.0 7" Fqlding uger " Cleanout: assumed chan~e at 4.0 ft ----- ----- ---
2 il5 AI.!& 4.0 5.0 5.5 5.0 6.02 3" Fi'xedPis 0 S'. T. Clayey sand (SC)' with £raam~n~R_O£ 

2A 5.5 6.0 6.02 6.27 ton Saml!ler 40 Jar weathered sandstone' ~ishbrojl) 

6.45 6.0 6.45 280 in colOZ' --.drv and _ 11~ f ine-

_ str...ained sand 

~ .. mn1~ 1~nc>t-h. 1_.:Ji Ft--

-
~5 Aug 5.0 6.5 -----t----- 7" Foldirul luster ---~ Cleanout 

WES :AOHR~. 819 EDITION OF NOV 1111 MAY 8E USED 
Sheet 1--of 2 Sheets 



Monitoring Well 0103 

BORING LOG 

Page 2 of2 

NOT A V AILABLE 

• 

• 

• 



e 

[ 
e-

0.0 

5.0 

~- 10.0 -
+' 
~ 
Ql 

Cl 

18.6 j 

667.43' MSL 

Silt(ML): "brown in color, soft, organic 
matte~ and low plasticity. 

Clayey sand(SC)a reddish brown in color, 
dry, uniform, and fine-grained sand and 
sandstone fragments. 

Sandstone: light brown to reddish brown 
and light grey in color, very friable to 
slightly friable, weathered, and very fir. 
to fine-grained. 

NWSC, Crane, Indiana 

Mustard. Gas Burial Grounds 

Lithology 

Boring Number. WS-l-J-81 



Grout 1. 0' 
Bentonite 1.-0~i------

8.6 

Sand 16.6 

.s:z. Water depth at time of 
drilling 

E3 Well screen 

, 

• 

t , 
3.0 

, 
667.43 MSL 

3.99' 

9.42' 18.6' • 
5.19' 

, 
2" Schedule 40 PVC Pipe 

!JTTSC, Crane, Indiana 

Mustard Gas Burial Ground 

Well Completion 

Boring Number: WES-eS 
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• 

• 

Monitoring Well 01 04 

Boring Log 

Page 1 of2 

NOT A V AILABLE 



BORING LOG 
FIELD DATA 

Project Site Date 
Location Job No. 
Dri" Rig Inspector Operator Surface EI Boring No . WES-1-4-81 

. . -- - ----------- - -- - - .. ----

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. 
CLASSIFICATION AND REMARKS NUMBER TAKEN SAMPLER I>ress Cant. 

FROM TO FROM TO FROM TO 

3A 22 Sep 10.3 10.0 10.3 10.0 10.3 
~ l<ixed 

800 ---laI Sandy silt (SM) and weathered Piston 
Sampler sandstone: grey to bx:CWD in 

color, dry, with sandstone reddisl 

brown in color, fine-grained, 

apd friable. 

t!2 SeD 10 3 310 10.0 'H .0 ... -... - ... -----
~-~/o 

Rnde. Hi t- ---- ---- Water at 21 f...t nrill~d tn . 
31.0 ft. Water on 23 Se.R. 8.1..at 

21 ft. Blew hole and installed 

well. 

$andstone: reddish brown in 

color. fine-.zrun~d and w~ather.ed 
1-- t---

1-. 

WES ;AONR~. 819 EDITION OF NOV 1971 MAY BE USED 
Sheet 2 of 2 Sheets 
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0.0 

5.0 

10.0 

20.0 

25.0 

)0.0 

)1.0 

• J e J 

669.95' MSL 

Sandy sil t (111.) I brown to grey in color, 
moderate cohesion, dry, stif~and contains 
20 to )0% fine-grained sand. 

Sandstone: reddish brown in color, fine
graine~and weathered. 

NWSC, Crane. Indiana 

Mustard Gas Burial Grounds 

Uthology 

Boring Number. WES-1-4-81 



1 

Grout 12.0' 

Bentonite 2.0' 

Sand 17.0' 

Water depth at time of 
drilling 

Well screen 

SL 
21. 0' 

• Schedule 40 PVC Pipe 

, 
3.0' 

16.47' 

9.21' 

5.32' 

669.95' MSL 

• , 
31. 0 

NWSC , Crane, Indiana 

Mustard Gas Burial Grounds 

Well Completion • 

Boring Number: WES-1-4 



, r • ( ( r ( r J • , r r ( r r I • I 

BORING LOG 
FIELD DATA 

Project NWSC Groundwater Study Site Crane. Indiana Date 23 Sep 8] 
Location Mu~tard Gas Burial GrQunds Job No. 441-GI50.lIGR2IL22 
Drill Rig Eailine Inspector J. nuchal: Operator D. Taylor Surface EI 665.69 ft Boring No. HES-1-5-S1 - - -- -------- ._- - -- - . -- ---

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. Cont I 

CLASSIFICATION AND REMARKS I 
NUMRER TAKEN FROM TO FROM TO FROM TO SAMPLER Pres . 

Clay (CL): br:!: :~~..:: I 
1 23 Sel 0.0 0.0 0.5 0.0 2.28 

3" ghelby 
60 S.T. Tu e 

lA 0.5 1.0 2.28 2.48 80 Jar little cohe§iQn u==f=== A===:X-: 
1.0 1.5 100 '1m .... Dl)" 5% sand and gralrel , I 

I 1.5 2.0 1120 

2.0 2.5 1120 1<:<»mnlA lpnO'th. 2.48 ft 

0.0 5.0 ----.... ----- ISAli1 AUQ'@r --- ---- 1r.1DSlnnll" 

IJ F~xe~l Pif - brown in l'n 1 nT 1 "', ........ .:1 2A 23 Sel: 5.2 5.0 5.5 5.0 55 It~" l"'mnl ..... IRnn Jar Sandstone' 

v. fine-2rained. dry w@athered 

fr:f:able. 

Tln~J;5'~t" 123 <:Dr " '? ~~ 5.5 lR n --- - ----- ---- ---- IAt lR.n ft" mnnit-,.. .......... '-_1_ &_-

Ro~i?'~~ 
-.-

WAtPT nf'!O'Ativp .. .,. .. ,,1 .... WAtp.r at 18.0 30.6 1------ ----- ---- ----
20.5 ft. Sandstone· brown in 

color with interbedded 2rev shale. 

Installed well on 24 Sf'!n 81 

WES :A~R~. 819 EDITION OF NOV 11171 MAY BE USED Sheet I of 1 Sheets 
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1 
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I 
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I 

• ~ 
I 
L_ 

0 

• , 

I - . 

~ 
1M 

... 
.c 
+l 
t:l. 
Q) 

0 

0.0 l 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

30.63 

• 
665.69' MSL 

Clay (CL)I brown in color, dry, little 
cohesion, uniform, and conta.1na 5% sand 
and gravel. 

Brown 
shale 

• sandstone and interbedded grey 

NWSC,_Crane, Indiana 

Mustard Gas Burial. Grounds 

Lithology 

Boring Numbers VBS-1-.5-81 

• 



• 

• 

• 
. -,,~ 

Grout 13.0 

Bentonite 2.0' 

Sand 15.63' 

\7 Water depth at time of 
drilling 

§ Well screen 

20.5' 

t , 
3.0 

665.69' MSL 

16.18' 

30.63' 

9.12' 

5.33' 

2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Mustard Gas Burial Grounds 

Well Completion 

Boring Number: WES-1-5-81 



Project NWSC Groundwater Study 

location I Mustard Gas Burial Grounds 

'~~ 

BORING LOG 
FIELD DATA 

Site ___ ~rane J IN _________ Date 10 November J!2 

______ ~_ _ ________________________________ Job No. ~..il-G150.l3GR2l11.2 

Drill Rig Failin& Inspector J. Dunbar __ _ Operator ~.'Ia~Qr. ___ Surface EI.J~fullL_ Boring No. WES-1-6-82 

SAMPLE I DATE I STRATUM DRIVE SAMPLE TYPE or 

NUMBER TAKEN I FROM I TO FROM TO FROM TO 
SAMPLER 

CLASSIFICATION ANO REMARKS 

10 No'-4 0.0 1.5 
~------ ----- -- - --- -- - - -- - - __ ~~_ Ca~~~g-:-~!..!~k~E __ Q. ~ '_ ----------

~~~~ 
6 -3/4"Rock JI t 

0.0 26.0 ~-=5/8"~_~~ __ i! __ 
---

I----I----f-----I----I----I------ 1------· ---

r=t=t ~~~!I~~-:---:=-=:~~~-:=~ 
r~ddish bro~~,~ gE!'L. ~t: 

_EQftL.!'!~~~he~e4_LAry. ___________ -c 
_Sha1~_: ___ gt:~y ._Ji.Qft={l1..e.g~ <lry- : 

Siltstone: 
-------

--------- - ---- _Sh!!leL.... c1!!rk._~ , __ ~lack~....!!!'L-_ 

1--__ ,J-=l=O---"N:.=o~. I 0.0 I 50~J_-L~_15-5L8"RoG!LJ.fH __ 
c,:) 

-__ . AiL_~Q!!I.l!res!?QI.. Hlt.~x_ we~t_ out_ Z 

1-----1----.---- ----.---- 1------·----- ---
____ . _.i!!!!l...Q!!!!lped la rg~~~a n t !!.L.Q.f o!1 ~ 

1------11-----1 t 1--- ------ .------- ·----1------- ------. ------ _______ . __ lnto __ hQleL-_Tr_aded __ ~Q.IIlQ. e a.= 

I-----l----f- -1---1--'--1---'------------·----- __ . ...aruLmoved drillinLIi 0 

I----ll----~-----_+----
I_---,·---·---

____ '. _________ . - ---0--- to drill another ~Qrin. Grouted • 

1----- ----1----
-- . .1lp~taminated..hQ .... lek..L.. --------1 

----.---J Coal: black. soft 
I I I 26 0 27 2 -- -- _ 

I ~ :~:~ ---- --------- ~=-= ~:~~~::~: :::: 
I I I 

11 No~_ 36.0 54.5 50.0 90.0 5-1/B"Rock J !t ____ Sandstone: brown. red, fine-

WES 

• 
FOAM 
JAN , • 819 

~rained. 75% quartz sand. hard 

EDITION OF NOV 1971 MAY BE USED 
Sheet 1 of 2 Sheets 

• • 



• • 
BORING LOG 
FIELD DATA 

Project Site 
location __________ _ 

• 
Oate ______ _ 

__ ___ _____ Job No. _______ _ 

Orlll Rig Inspector ______ _ Operator ____ _ Surface EI ____ _ Boring No.WES-I-6-82 

SAMPLE I DATE 
NUMBER TAKEN 

STRATUM DRIVE 

FROM I TO FROM I TO 

I-----t--- ---t----0 __ _ 

SAMPLE 

FROM I TO 

TYPE or 
SAMPLER 

CLASSIF ICA TlON AND REMARKS 

Damp spot at 42 and 49 ft 
----------- ----------- -----

---I ---1----1---- ~~ __ wat~~ ove~~~~! _______ _ 

54.51 82.5 

I 82.51 88.5' ___ 0 -----

88.5 89.5 
1---1----·-----·-----

89.51 90.0 & ____ & ____ & ____ & ____ • __ -_0----

I----I----I---f 1--.-----.----

---. I---f 1--·------·-----

1----1----1----1---1--- -----.----.----- 1 -

1--__ 112 Nov l ____ o ____ • ----

WES FOR ... 
.JAN ,. 819 

----.-----1----

EDITION OF NOV 1971 MAY BE USED 

--------------

Limestone: g!"~y. w!!i~~rJla!:~ 

Shale: gr~}'1 _~<?f~ _______ _ 

Limes ton~ ~ ___ g!"~~ ~ h~!"~ ___________ _ 

~!l<!l~_=_ _ g!"~y'__~~f~ _________________ _ 

Water at 79.5 ft - Blew water 

from hole several times and will ---------------- --

___ 0_monit9r de2!~JJLmorning before 

_______ - I __ _ __ oll!st~!)..ing~~re~!! ~ _________ -1 

_Hater level ~.t._§~ ~_~.Lft -

installed well screen 

----------------------

----0----0 

---1---1-----------------1 

Sheet 2 of 2 Sheets 

...... ~.~!~~ .. .r .................................... . --



Grout 

Bentonite 

Pea 
Gravel 

63.5' 

3.5' 

23.0' 

~ Water depth at time of 
drilling 

~ Well Screen 

SL 
79.5' 

Schedule 40 PVC Pipe • 
+ 

3.0' 

75.02' 

9.38' 

5.60' 

596.02 ft MSL 

90.0' • 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: 

WORKING DRAFT 



• • • 
BORING LOG 
FIELD DATA I -, 

Project NWSC Groundwater Study Site ___ Crane, IN o t 14 November 821 
a e I 

Location Mustard Gas Burial Grounds ------- --- ---------- Job No. 441-G150.l3GR2l[22 i 

Drill Rig la111ni Inspector J. Dunbar Operator D. Taylor Surface El~~~ Boring No.WES-]-Z-B2 

SAMPLE DATE 
STRATUM DRIVE SAMPLE TYPE OF 

NUMBER TAKEN SAMPLER 
CLASSIFICATION AND REMARKS 

FROM TO FROM TO FROM TO 

14 Nm 0.0 0.8 6 -3L~~.1t<?~1<._! it ~~Ci!~!:.~&'_~.Q~ ~-S~icku~ at 1. 2 ft 
- --

0.0 3.5 0.8 20.0 --- --- 2.=~LJr'~.9S!<_J it Sil~sto~e : __ ~r.2wn L white J soft 
-----. 

~ __ 2lL.5_ -- ---- 5.=5L8~~RQJ.:'!L ! It _ -- ~_gath~r!!<l. __ .!Jry ____________________ 

3.5 28.5 ----- ----- ------ ------- - - -- - - - - --- §h~!~ __ g~ey L_d~_r~_ gr~, soft 

Water between 15-20 'ft -
-- --- --- -------------- -- --- - --- -------------------------

Water level at 16.8 ft after 60 I 
---- --- -- ---- --------------- J 

minutes. Installed well 
-- ---- -- ---~--------- --- --

------ -- - ----- --

---- --- --- --- --------- -- ---

-- ---

------ ---- -- ------------- - ---- --- ----- I 

-- -- --- -- I 
I 

--- -- --- --------- --- -- ----------- --

---- ---- --

-- ---

-- ---- --- ----- -- - -- ------.-

WES FORM 
.JAN 7. 819 EDITION Of NOV 1971 MAY BE USED 

. Sheet 1 of 1 Sheets 
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J' r 
i • 

Grout 8.0' 

Bentonl. te 2.5' 

Pea 
Gravel 17.5' 

\7 Water level at time of 
drilling 

§ Well Screen 

\l 
16.8' 

~ 2" Schedule 40 PVC Pipe 

r-- ---t 
• 

3.0' 

13.36' 

S 

I 9.38' H 

5.26' 

604.20 ft MSL 

28.0' 

• 

NWSC, Crane, Indiana 
Mustard Gas Burial Groun( 
Well Completion 
Boring Number WES-l-7-82 

• 



• 
Project NWSC Groundwater Study 

Location Mustard Gas Burial Grounds 

Drill Rig Failing Inspector J. Dunba r Operator 

SAMPLE DATE STRATUM DRIVE SAMPLE 

NUMBER I~~~ FROM TO FROM TO FROM TO 

15 Nov 0.0 0.8 ---

0.0 4.0 --

4.0 6.5 

6.5 _ 11. 3 --- ---/ 
11.3 16.4 ------

16.4 21.1 --- ---

21.1 25.5 ----- ---- - -- -- -- ------

25.5 28.0 ---

28 0 --- ........1lJ ----

0.0 3.8 ---- ----

3.8 12.0 --- --

]20 ---- 28.8 -- --- -- ---.--

28.8 31 1 ----

--- ---

---- ---

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

WES FORM 
JAN 7. 819 EDITION OF NOV 1971 MAY BE USED 

• • Site Crane I IN_ Dale 15 November 82 

------ ---- Job No.441-G150.lJGR21L22 
D. Taylor Surface EI_Q91. ~2 Boring No. HES-1-8-82 

TYPE OF 
SAMPLER 

CLASSIF ICA TlON AND REMARKS 

6-3/4"Rock I) it ~~Cas!~JL~~ __ ~!_t-Stickup 1. 2 ft - ---

5-5/8"Rock ~it Cleanout for core barrel -------- ------ ----------- ----

_Pitcher Sa,!! ~J:gJ:" ----- Ru~-C.!~~!10.':l!._to 6. 5 wiJ~ rgc~J1H 

!lx5~~~Co~~ ~ !"_["~l R!lI~ 2 __ --- --- --- ---- ----------.--

" " " Run 3 , 
----- ---- ---- ----- ---- - - - - --- .- --- -- ----. -- -------

" " " Run 4-Water starts at 18.0 ft ---- --- -- -- - -- -- ----.------------------- --- ------- --

" " " Run 5 ----- ---.---- -- -- ---- ---- - -- _._------.- - --- ------- - -------

" " " Ru!l.....Q ____________________ . ------- ---- -- -- -

.. It " RlliLL 
I 

-------- ----- ----- -

-------- -- --- --

Siltstone ---------- ---- --

-------- --- ---
Clay Shale 

---- ----------- -- ---- Shili ____________ 

Limestone -_.- ---- -

------- --- -- ~_~ boring log starti!!K 0o _____ 

----- -------- ---- -----
J!..age 2 ~or_details ________ 

-- -- -- - ------ -- -- --

Sheet 1 of 5 Sheets 
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Siltstone: brown. whlte. 
weathered. soit-orlttie. 
dry 

Clay shale: brownlsh 
grey. weathered. sort. 
oXldlzed 10 reglons. 
recovered 1 ft wLth Pit 
Sampler 

Run 1 

No recovery 

Clay shale: brown1Sh 
grey, dark grey, soft. 
oXldized 1n regions. 
thinly bedded to th1Ck1y 
bedded. attltude of beddi 
is horlzontal. sandy 

0% 

40% 

ORKING. DRA T 

11:45 
11.52 

7 Min 

• 

2 
3.7' 
1.1' 

7 Hin 
200-JOOPSt 

70 +" 

S~th 

erey 

Carba10id 
Drill Bit • 



- oJ, .1 

H.I..... WES-1-8-1 

1
01",.,000 ... T ..... L.An_ 

DRILLING LOG US Navy " NWSC. Crane. IN 

1. ""G.I&CT 
.... ZE &liD T ..... CNt .IT 

N\JSC Grounawater Study . D"TUM._ o; .. o;v" no •• "0 •• ntM .. ~ 

fa. "OCAT,OIO 7~ ___ .. a •• .- H5L 

~-:~::u;s;:;.,;t;;a",r:.::d~G::a;s=.::B.::u.::r~l..:a:.:l~G=r:::o.::u~n~d",s,-_____ ---1 'I. _.UPACTU"'U ... oa .. a.An .... op aoo'L." 

.. 0 .. ' .... ' ... "Ga.CT ~~ 11 i"~ 1o;nn 

CEWES 
... "OL~ NO IA • .,.. _ __ ----. ..... 1 

-",-- WES-1-8-82 
.. NAME 01' O"It..L~1II 

D. Taylor 

,&. TOTA" IOu_a .. co .. a .oan 

'L ,,"IE'YAT10N a"OUMa .ATe. 

.. DU_.,eTIO. 0' MOL£ 
• I" •• " aD 

a •• ""'C ..... O'.,.CL'''CO ______ 0 ••• " .... ., •• Y. ~I&._O_A_T_& ____ L._& __ ~I _______ .... ____ _ 

'e. TOT AL CCNtR "CeOVE"'" IfCMl ao_'.G 

.... KVAT'ON 

591.99 

590.99 

589.99 

DI:"TMIt..EG."O 

• I 
10.~ 

--= 
= = 

ll.~ 

CLASS'PleAT'OM OP IIAT"IIII.U 
(D ...... _ ... 

4 

Clay snale: same 

:1-____ ~--~R~un~2~------2R~OID=~6~4~.7~~~.~---_r--~ 

--
3 

12j ~o recovery 

588.99 j :+ 13:-0:1 ,.: 

,.!J 
closea - 1imonl.tl.c 

587.99 I 

J -
: -

586.99 15 :-e: 
= --:: 
...... -_..J 

585.99 
-

1b:1t:~ 

= 
-
: -

584.99 17~ 

---
-: 

-

58)." 18~1l 
-=El 
:~ 

582.99 19.~ ___ 
-~ - .:;-

-: 
: 

581. 99 20.0-

72.5;~ 

Shale' grey, dark grey. 
soft, enl.n1v bedded, norl. 
zonta1, dry, sandy, oXl.dl. ea, 
contal.ns 2-5% tnl.nly bedd d 
(1/8") l1.mestone 

Run) RQD-64.9% 

Shale: dark grey, black. 
soft. unl.form. nl.ghly 
fractured. thinly bedded. 
horizontal. Water starts 
at 18 ft-

100% 

20.15 ft - 1/2" grey sand tone. 
f1ne-tral.ned. hard 

..... A ••• 
lD .......... ............ . .............. -; .. , ..... , ... .. 

II't. - ~Ul. 3 
!!~ga11 12: 45 ?9':) 

E:nd 1 :05 !..:~ 1 
:- _:e 20 Min -
Orl :::'-' 20 Kin 
:-yd - -~=: 20D-300 P 

SIIIOC. 

Grey, dat 

Rur 
Be~&D 1:25 aee 
End 1 :40 too! 
Tillie 15 Kin Ca. 
Or1 tiDeiS Hin 
Hyd prells 200-3C 
;';i1ter ~r'es~ -
~P!.l 7~ 

~r! Actin:. 5.,01 

--- ret Crey 

""rke Water 51 

at 18 ft - I 
quantity pre. 

I" 
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DRILLING LOG 

C~AIS'FICATIO" 0" alATEIIIIA ... S 
(D...,_ ..... 

same 

580.99 21~.~==r:~~~ ______ ~lle~~~ __ ~ __ -+ __ --4 

same 1007. 

:raccurea 

fractured 

574.99 same 100% 

.0% 

Shale: same 

-t---+---- ___ _ 
572.99 

Limestone: brown, grey, 100% 
fOSsilized, eherty(2-3%), 

1NG DR FT 
Mal' ." 

aE,ll"A.S 
(o.U ........... .., ...... ... 1II.t 
..... ....... .,~., ...... u...J 

"L. "'J'. 5 
3ev:all 2:00 ':ec .:. . .:. 
End 2 : 15 :";)s~_ 
T11:1e 15 ~1n r.aa 
Orl ~:.=e 15 ~in 
Myd p~ess 200-300 PSI 
v/ater ~!'!!s~ 
RP'.! 70-
",r1 Ac~:~:-

~ :-e' Water-grey 

"L - kUI 6 
Begall 2: 35 Ree 
End 3 : 00 L.os: 
T:':e 25 Min Galf 
Orl tlCle 25 Min 
Hyd press 200 PSI 
~.ater ~r!lss_ 
~P~I 70-
Orl Aet::.on 
~ ret Water-dark 

fl. - Rw. 7 
8ePD 3 :50 Rae 3 .0 • 
End 4 : 15 L.os~-

T1IDe 25 Hin CA,' -
Orl t~l:I. 25 Min 
~yd pre3S 200-300 
~·.ater ,l::-ess 
~?..: 70-
::-.1 Aet~c~ 
~reT Wet 

~ ...... ,..,. DialllOnd Bit 



DIILLING LOG 
I "'OJ&CT 

CElJES 

1
00v,sao. 

.. ~ " 

.. MOLE .. 0 fA ........ _ ...... ", •• , ....... --
L NAME 0111' O_ILL!.1It 

o 'T';]vlor 
.. D'''RCTION 0' MOLE 

lolES-1-8-82 

H.I..... ;,TS -1 -8-' 
... ~"AT10. 

NW!'C: Crane IS 

Faillnl! 1500 
I,. TOTAL .. O Oil' ova... IOI.,. .... D 

au_D ... u.~"'ES TAllaM ! 

,. TOTAl. NU •• P COila- eo •• t 
'L CLCYATIOM alllOUNO ."TI:III 

1 ... I.&T 

o~ ~ 

&Jv •• Tle .... OINC,".".D ______ 0 •• ,..OM ...... T. 
... DATe MOI.l: 

• TOT At.. DE~T ... 0111' MOLE 

I 

'I I 

CLI:VATIQIII DC:~TM LEGEND . • < 

571. 99 30. o-i ...., 
"""'1 ...., -
3 

570.99 31 :-tM 
....., 

--3 
j 

- ~ ..... 
-1 

-=1 
-i ...., 

--=l .... 
j 

~ ...... -
--=l ...., 

I 

=1 --, ...... 
....J 
---= -
= -= -
= -= = --= -: 

-= ----= : 
--= -
: 

-: 
: 

--= : - ~- --
-: 
: -

.. 

I'. CLCVATI'* TO~ O' MOLII 

'. TOT AI.. COlt ••• COYC"'" "OR eolt.NG 

'9. SlGM.TuRe Oil' 'MI'-CCTOtI 

CLASS"'CATION 0111' IIATEIIUAU ,colte I.ox OR •• IIA •• ' IIIIECOY. SA"~LII (0.,,' .... -. ___ ......... IIt. (0 .. ., ....... 
lUI" 100. ........... .. -;.." ..... , .. ..., 

4 . f 

Llmescone 100% 

Il.un 7 ROD·qf, ~ .. 

:! 

. 

ENG FORM 1836 •• evIOUI tDinOle' Aile OMOLCTt -cuaCT J MOL.e. • 
WAR 1, 
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Grout 8.5' 

Bentonite 2.0' 

Pea 
Gravel 17.7' 

\7 Water depth at time 
of drilling 

§ Well Screen 

( 

52 
18' 

2" Schedule 40 PVC Pipe • 
t 

3.0' 

13.63' 

9.32' 

5.25' 

601. 99 ft MSL 

28.2' 

• 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-l-8-82 

• 
WOIKING DRAFT 



• • • 
BORING LOG 
FIELD DATA 

Project NWSC Groundwater Study _ Site ____ G.nm~ >- _UL Oatel~No.vembeLBl. 

Location Mustard Gas Burial Grounds __________________ Job No.1Ltd:=.Gl50...J..]GR21/22 

Drill Rig I Inspector J. Dunbar Operator D. Ta~lor Surface EI 610.18 Boring No. WES-I-9-82 

SAMPLE DATE 
STRATUM DRIVE SAMPLE TYPE Of CLASSlf ICA liON AND REMARKS 

NUMBER Tt~~~ FROM TO FROM TO fROM TO 
SAMPLER 

16Nov D.D --.-l~ _~~Qck_l it_ --- 6~..£asin~..t.o __ L£t.:::St.ickup.-L..f.l.....-_ 

0.0 1.5 0.0 29.5 -- S-S~Roc~_J H __ - ~-- Cl!!yJ'!;I.l ! __ l>J;:Q~_ ....... ~Qi t...J.an..dy' .... 
1 5 ----1..J_ ---- ---- --- -- ----------- --- S.ands tone..:. __ brown.. _ fine=grained...-~ 

1----

weathered =: 
--- -- ---- ----- ---- --------- - .--. -- ------------- - - -- --- - - -----------

2.3 _ 5.3 
Cla~~.!~~ ___ ~rOW!}!pl.!_&!.~Eoft _ 

--- -- ---- ------- ----

5.3 9.0 
Clay""_sJ!!:I !~~ &!:!!y L ~qft _________ t!) 

---- --- ---- ----------- - ---- ---- Z 

9.0 11. 3 
<:;!.~Y_ sha Ie ! ____ b ro~n !~b_ &!!':y_. so f t -

--- ---- ----- --- - - ------ - -- - - -- =-= 
11. 3 14.2 -- -- -------. --. ---- -- Shale: .&!.~L-sof!.:_slightly damp a.= 

---- ---

- 14.2 17.0 -- --- --- --- -------.-- ----- ---- $hale: g.r~sQft___ 
__ 0 

17.0 24.0 
Shale: light greY-Erey. soft. wet I: 

---- ----- ----- -- ----

24.0 32.0 ----- -- ---- --- ------ - - -- ---- ShaleL darLg.r:~hard 

17No\ 29.5 32.0 5-5L8"Rock ! i_t __ Water overnight at 22.2 ft -

-- ----- --- ------------- ---- --- drilled to 3L..fL.a.n ,1 -fnat- .. lla<l tJPll 

I- --
I 

--- -- --

-- --- --- -- __ , - ------- - --- --

WES "OAM 
JAN 7. 819 EDITION OF NOV 1971 MAY 9E USED 

Sheet 1 of 1 Sheets 

, - - • ,---. ,--. I - ~ .. r- 1---



.1 

Grout 11.0' 

Bentonite 3.0' 

Pea 
Gravel 18.0' 

~ Water depth at time 
of drilling 

§ Well Screen 

{' 
2" Schedule 40 PVC Pipe 

t 
3.0' 

17.4' 

9.38' 

5.22' 

• 
610.~8 ft MSt 

32.0' 

• 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounl 
Well Completion 
Boring Number: WES-1-9-i 

• 



• • 
1 

BORING LOG 
FIELD DATA 

Project NWSC Grollndwater: Stlldy Site __ ._ Crane.~jN _________ Date30_Novemb~-.a2 

Location Mustard Gas Burial Grounds ________ .. __________ Job No.4~1-lli.Q....l1G.Rllill -----------
Drill Rig Failing Inspector J. D!.!nlul~ Operator~.J IadQI: Surface EI--.fiJ6......2L' Boring No. WES-] -] 0-83 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE or CLASSIF ICA TlON AND REMARKS 
NUMBER Tt~~~ FROM TO FROM TO FROM TO SAMPLER 

30Nov 0.0 1.0 6 3/4"Rock_ it 6" Casing to 1 ft-Stickup 1 ft --

0.0 2.0 0.0 120.0 2.....2[B"Rock._ it --- Clay~~l.L_..QrQ..~!!_L~oft, damp s ___ 

------- - - - sandy __ . _____ --_.---- .- --_.---_._----

2.0 6.5 ---- --- -~------ .-.--- -- . - ---- q~y_ ~Jla!e ! ___ !!rQ~n .. 8!~..t.......Po~_ -- ---
6.5 8.0 g!~.Y_~!'_~!'=_ ~~~_~~!!c!~tone interbedde --- --- -- ---- --- - --- - ---- ---

--- --- -- -------- --- - ---- ~!~~~ L.~~f~ -- - - - - ---- ------

8.0 20.0 Sandstone with interbedded shale: 
-- ---- ._- -- ------ ---- - - - -- - ----- - ---- --- - --------------------

--- ---- -- -- ---- --- sand~to~~_!~~r~wnl_grey, fine-

- ---- -- ---- _.- ---- --- grained al1~_~.!lale_ is dar~YI sof 

20.0 21.0 Coal: black, soft --- --- -- --- -_. ----

------ -- -- --------- - - --- ---dry -

21.0 35.0 -- ---- -------- -- -- Sandstone: white. lig~ey. soft 

uniform -- --- ----- ---

35.0 65.3 Shale: dark ~ soft, damp at --- --
around 40 ft - very little water -- --

after 75 min. -- -- ----- --- -- -

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

WES FORM 
JAN 7. 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 3 Sheets 



BORING LOG 
FIELD DATA 

Project Site Date ______ _ 
Location _________________ Job No. _________ _ 

Drill Rig Inspector Operator __ Surface EI Boring No. WES-l-lO-8J 

SAMPLE 
NUMBER 

DATE 
TAKEN 
1981 

STRATUM 

FROM I TO 

65.3 65.8 

DRIVE 

FROM I TO 

SAMPLE 

FROM I TO 

lYPE OF 
SAMPLER 

1-----+---+-
6
-

5
-.-

8 
7 3.21--1------.----

--+------ltf---f---I--.----
73.2 73.5 ____ . _____ ~ __ --1---- ,_--

~--_t_--
I 73.51 83.0

1 
____ 

1 
____ 

1 
___ 

1 
_____ • ____________ _ 

83.01_ 83.21 __ 1 __ 1 __ 1 ___ 1 ___ _ 

83.2jl03~1----I----I-----I---1 __________ _ 

CLASSIF ICA TlON AND REMARKS 

Coal/shale: black, soft 
------ ------- -------

-- .. -
Shale: Ught grey. dark grey. ":11-

___ . Sh~le/<:~~!J: __ ~!ack~ _~~f~____ _______ = 
Sa!!~~~E!!~ : ___ g!:~YJ _~~rk _g!,~-,- ver a.= 

.:::. 
!!Ee-g!:~!ne~L._~~!! _____ h _____ _ 

Limestone: grey, hard (!) ---------- --- ----------- ------------- Z 
Sandstone: light brown, brown, gre.------- =-= 

1 I l-l-t-I-t 1------1---1 very flne-g~~ine!L __ ~o~t Dr: 
~ __ -+-__ .103.0 120.0 __ ___ __ _ ____________ Limestone: grey. hard 0 

- ·--1---1 ,. 

WES 

• 

22Jan 

FORM 
JAN 74 819 

__ . __ . __ . Boring is to deep for any 

___ . ___ practical use. Filled boring with' 

-1---- ---1-------------· --- cement mix Bnd grout. Moved 

I 1- 1--r=1 approximately 10 ft~m this 
__ I 1__ _ ______ ~ation and drilled to 40-Lt 

-----.----. --- ._----. ____ I _____ • - H2ringa~ES~~1~_~n~~J-83 on same 

EDITiON OF NOV 1911 MAY IlE USED Sheet 2 of 3 Sheets 

• • 



• -- ------ • BORING LOG 
FIELD DATA 

• 
Project Site ___ ____ Date _____ _ 

Location _______ _ _ ___________ Job No. __ 

Drill Rig Inspector Operator ____________ Surface EI ____ Boring No. WES-l-10-83 

SAMPLE I DATE 
NUMBER TAKEN 

STRATUM 

FROM I TO 

DRIVE 

FROM I TO 

SAMPLE 

FROM I TO 

TYPE OF 
SAMPLE R 

f---I---f-----I---I------

,---,---f----.-, --- ----
--- --- ---,---------

~ t------· --- .----

1----, t .----.----.------.------. ----------

---- .----.----

1-----, .----.----

f- ,----.-----.-----.----.---- .---- • ~------- -- ----

WES 
,"ORM 

JAN 7. 819 

• 
EDITION OF NOV 191\ "'AY BE USED 

CLASSIFICATION AUD REMARKS 

_ shelf--.!_ encountered water between 

20 to 30 ft. Fractures are not 

__ I!.rese!!t o_r_!1Q_L!!~L intenS~L!!.t._thiL 

_Jm:_a tJQfl ~~ __ in_WJ~S:-_l-12Jnd ______ _ 

J--=-13-~h... __ !3~ll-~ve ~l!~re_J-~_!!....da!!l~ 

~l!Q.L~ UP ~Q _f t! ___ ~JJ-J __ ~o_l!!! t;~_I,J~_t_ 

~_!.2!!~graveU1Jter around 

weLL~r.g~n.t.. ___ _ 

--------------

Sheet 3 of 3 Sheets 



I 

2" Schedule 40 PVC Pipe ~ .. 
3.0' 

Grout 18.0' 

Benton~te 2.0' 

Pea 
Gravel 20.0' 

~ Water depth at time of 
dril~ing 

§ Well Screen 

25.25' 

30.0' r--

~ 
9.40' 

~--i 
5.35' 

WORKING DRAFT 

636. 77 ft MSL 

40.0' 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: . WES-l-lO-83 

• 

• 

• 



• • • 
-BORING LOG 

FIELD DATA 

I 
Project NWSC Groundwa ter Study Site ______ ~rane~N Date ~January_ID_ 

I 
_____________________ Job No.441-G150.13GR21/22 Location Mustard Gas Burial Grounds 

-

Drill Rig Failing Inspector J. Dunba[ Operator U. IaylQ[ Surface EI 6S6.3~ Boring No. WES-] -11 83 

SAMPLE DATE 
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS 

NUMBER T~~~N1 FR~ TO FROM TO FROM TO SAMPLER 

8 Jan 0.0 ___ LJ_ ------- -------- 6'_~_J;:~~tng- -- - -.-- Stlckup_.J)~.1 LL ___________ --

-- ------- --- --- - -- - - - - --- - --- -- --- --- - - - --------- -- ---- -.----
18 Jan ~ ~~ ..-J1.JL _1.2 • .6 .------ ---- f5-=~l8~ock. B It. {';J~y.H~Ll.; ___ lnmro._ ~Q[t. _ m!2Jst. _____ 

--- --- --- ----- --- ---- ---- - - - --- - - - --- - ~~ g~ n i ~ __ .!!l~ _~!~ !"{.!~~ ~ s 2 ____ 

-- ----- -- --- - ----- --- ----- ------ - - ---- ---------------.-----------
4.6 11.1 - --------- - - - ---.- --- ~<!!!.dSf:Q_'1~;_ b.r9~~ ___ yery _ fLl]g~ __ ----- ---

1---- ---- --- - --- - -- ----- - - - ----- - -- ----- -- grai!1~dj_ friaQL~~~ter at 9.1 ft 

- --- ---- ---- --------- ---.- --- -------- - ----- ----

11.1 14.4 Sandsto""'· or"'" "",r Fi"",_ -- ------- ---- ---

---- gra inech clayey 

--- ---- --- --- -- ---- --- ---

14.4 18.8 ---- -- Shale: dark greYI softl 
I 

--- ---- -- -------------- --_.- --- ~rbedded witlL~~nd~~nne 
I 

I 
-- ---- ---

18.8 19.6 -- --- ----------- ----- --- --- Limestooe(U: very harrt nn 

--- --- --- ---- ----- ------ --- -- - --- ---- -- - ----- .r~t_urn __ - - --- - - - - - - -- -. ----------
I Installed well 

WES FOAM 
JAN ,. 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 1 Sheets 

t:: 
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'~ -:..= 
a.= 
0 • 



Grout 

Bentonite 

Pea 
Gravel 

l 
2.0' 

f 
3.0 

14.6' 

~ Water depth at time 
of drilling 

§ Well Screen 

9.11 

• 

l 
3.0' 

656.34 ft MSL 

6.72' 

19.6' • 8.63' 

4.25' 

'-- 2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 
Mustard Gas Burial Gro 
Well Completion 
Boring Number: WES-l-

• 



• • - 4' 1'\ • BORING LOG 
FIELD DATA 

Project NWSC Gr:oundwater: Stud¥- Site ___ Cr.ane_.~ _____ Date 19 Januar~8.J. 

Location -.Mustard Gas Burial Grounds ____________________ Job No. 441-GI50.l3GR2l/22 
Drill Rig Failing Inspector J. D~nba r __ Operator D. Taylor Surface EI 634.05 Boring No. WES-1-12-83 SAMPLE DATE 

NUMBER Y'J<~~ 
19 Jar 

WES FORM 
J.o.N 74 819 

STRATUM DRIVE SAMPLE 
TYPE OF FROM TO FROM TO FROM TO SAMPLER 

0.0 1.0 6-3/4"Rock 1 
-- -- -- --- ----- ---0.0 1.5 0.0 36.0 5-5/6"Rock I I 5 3.0 

----- --- --- ---- ---- ---- -------~ 1.5 ---- --- ---- ~----- ----.- -~--- ----~ _l!hlL --- --- -- --- - --------_lJLJl 13.5 ---- t------ - --- ---- -- -- .-. --- --~ 1 7 c; ------ ---- --------- -f-- --- -- ---- ---~--17 'i 18 .8 
------- ----------11t-8 lQ c; 

---- -~ ----- ------lQ ~ U2...jl 1-.--1--- - ~---------2.2...0 ? 1 c; 
--- -- --------23.5 28.0 

-- ---28.0 38.0 
EDITION OF NOV 1971 ",.o.V BE USED 

ClASSlrlCATION AND REMARKS 

it 6" Casing - 1.0 ft sti~~~e. __ ---
it Clay(CL): brown~oft,~~rn~ ____ 

----

--- -- stl t-y __ s_<:!nd ( ~Mt~_ E~~~t~_ brown ,_~Qi 
- - - .-. Q~mI!.. Une-gnt!neq ___________________ 

- -- q~y _~h?le: ___ br9~LsoJt _________ 
--- -- - -- ~Jl~l~! ____ d!!r~ _ grey J __ ~g f t -. - - -- - _ .. --

- - - sb'!!~~ __ ~!!!Lg~_Y.L_~~_<!~l!~ _____ 
StLalg l.----.d~tr1Lgrgy , rned i urn sandston 

---- --- -

--- -- lenses-very fine-grained 
-- --- ~hale: _--.&r~, soft 

-
---- ---- Sands~ng~ grey» hard. flne-2raine 

CQ.i!J : black soft 
--~ -

-
Shale: dark grey» soft 

----- ---

Shale and sandstone: dark grey, 
---

-- soft~ fine-grained sandstone! water 
at 27 ft -- --

-
Shale: light grey, soft, uniform 

Sheet of 2 Sheets 

, 
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I 



BORING LOG 
FIELD DATA 

Project Site __________ Date _____ _ 
Location __ _______ _ Job No. _______ _ 

Drill Rig Inspector Operator Surface EI Boring No.WES-1-12-83 

SAMPLE I DATE 
NUMBER TAkEN 

STRATUM DRIVE 

FRa.t I TO FROM I TO 

SAMPLE 

FROM I TO 

TYPE OF 
SAMPLER 

--+---f---~--'---'------

- --

~---+---.---+---I---I--.--.--

----t----J----.---.---~----

---1----------- .--- -__ --__ 

1-----,----, '---1---- -. -- -- --. -- --- --- - -----

-----.---- I ----I ----------

. --- --.---~---

I-----+----t----f---II"----fl----I--,---

I-----J-----I------1--1-- 1---1---1-----

WES 

• 
FORM 

.JAN U 819 EDITION OF NOV 1971 MAY BE USED 

• 

CLASSIFI(A TlON AND REMARkS 

Installed well _________ _ 

- -~. 

- ---,--------~ 
---- --- ------- ---------._--------

------------C: 
- ---------------------~ 

== --~ 
-~--------------------~ 

--------- - --------------------

Sheet __ 2 ___ of 2 Sheets 

• 



• 

~ 

• t . 

Grout 19.0' 

Bentonite 2.0' 

Pea 
Gravel 

17.0' 

~ Water depth at time 
of drilling 

§ Well Screen 

~ 2" Schedule 40 PVC Pipe 

... 
3.0' 

23.26' 

5.33' 

634.05 ft MSL 

38.0' 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-l-12-83 

WORKING DRAFT 



BORING LOG 
FIELD DATA 

Project NWSC Groundwater Studr 
Site Crane, IN Date 19 January 83 

location Mustard Gas Burial Grounds ____________ Job No.441-G150.13GR21/22 Drill Rig Ea:ll:fng Inspector .1. Duubar Operator D. IB;)l1ox: Surface EI-.6.3!l,,~ Boring NoWES-] -] 3-83 
SAMPLE DATE STRATUM DRIVE SAMPLE 

TYPE OF NUMBER Tt~B~ SAMPLER CLASSIF ICA TlON AND REMARKS 
FROM TO FROM TO FROM TO 

9 Jan 0.0 1.0 6-3/4"Rock ----- ~~-- --- ~~~~~in~- Stickup 1.0 ft - ---

WES 

21 Jan 

22 Jan 

FORM 
.JAN 74 819 

0.0 4.0 
4.0 7.2 

f---

7.2 11.5 
11.5 12.6 

12.6 15.9 ----- -----
15.9 20.3 

20.3 25.6 ---

~ _3!hJ5 
30.3 :> 34.7 
0.0 ~.O 

0.0 10.5 

10.5 18.6 
18.6 21.4 

21.4 22.9 

22.9 30.3 
EDITION OF NOV 1971 MAY BE USED 

5-5/8"Rock _ ~1~ 
4"x5~"Core ~arre 

" " " --- ---- ---

" " " ------- ----. 

" " " --.---- --------- ---
" " " --- .----- - - - ---
" " " -------- - --- -

" " " -- ---- ---

" " " --- - --
--- ~5/8"Roc~ _ ~~-

---
I 

--- --

--

--

Cleanout for 4"x5'1" Core BarreL_ I ------
Run 1 --- ----- - ~---- -------- -.--- -----------Run 2 -.-- - -- - .-- .-- -- ---- ------Run J - - - - -- -- ----- -- - - -- --------Hun 4 --- ---- ----- - - - ---- -- --------.----- -----Run 5 - -- .--- -- --- ----------- ----------

RUIl 6 - --- -- - - - - ------

--- J~u'-!_2 

Run 8 -- --- --------------
Cleanout ------

-- --
Clay Shale ---- -

Shale(60%) and Sandstone('O%) --
Shale ----
Coal (Bituminous) ---
Sandstone 

Sheet 1 or 6 Sheets 

- - m- ,.a -------



• 

I 

I 

Project 
location I 

Drill Rig 

SAMPLE DATE 
NUMBER TAKEN 

WES ~ORM 

.IAN 7. 81.9 

• 
BORING LOG 
FIELD DATA 

/ 

I Site _______ Date 
------~---~--- Job No. 

Inspector Operator Surface EI Boring No. WES-1-13-63 
STRATUM DRIVE SAMPLE TYPE OF 

CLASSIF ICA TlON AND REMARKS FROM TO FROM TO FROM TO SAMPLER 

30.35 35.0 
-- -- --- Sandstone{80-90i.) and Shale 

- --- -- 00-20%) 
-

-- --- - -------- ---------------- i 
-------. +- ----- ----

~e~ boring log starting on p~L 
for details. Installed monitoring -- ----------- -- --

_well on 22 January 83. Flow is --- --- ---
~---

----- --- -------- - --.- - --- estimated_to be approximately 

10-20 GPM --- ---- --------- ------- ---

------ -- --
---

-- -- --- -- --

I 
----

I 

-- --
- --- --

-------- -- -- _____ L __ 
-

EDITION OF NOV 1971 MAY BE USEe Sheet 2 of 6 Sheets 

... ... 
~ 
ae 
.::. 
c.:» 
z -~ • o • 



... 

629.98 

627.98 

626.98 

625.98 

•• " 7' 

WES-I-I 

Clay Shale: brown, dark 
weathered, brlttle, 
limonltlc, soft 

:iacnl.ne break 

closed fracture 

fractured-weathered 

Clay shale: brown, dark 
grey, weathered, brit 
oxidized, li1llOnitic, so 

fractured - v. brittle, 
on removal from barrel 

Run 1 15.6% 

fractured - partial 

fractured - larger rock 
pl.eces (I" to 4" fragmen 

Clay shale: same 

100% 

88. 

••• AII •• fDr.eJ .... ,-. ~_ ... 
---.. .... u~ 

5-5/8" Rock Bit 
ft to make room 
4"xS,," Core Sar' 

• 21 January 83 
'L -
!!e~a.n 9:50 ;;~. 
£nd 10:10 ~c 
:'llDe 20 Hin GaJ 
Orl hme 20 Min 
Hyd preas 200 P 
'liater ~ress-
RPM 70-
Orl Achon 511lO0ti 
~ ret brown 

,ft.... ..... Carbaloic 
bit 

"111. 
:.!~an 10:20 Ree 
End 10:35 LOa! 
:'l:!le IS Kin C~lP. 
;)!l u •• IS Hin 
HOI: press 200 PSI 
',ater Pr:t'1IS -
.~P" 70 -
erl Acnon Smooth 
~ret brown, 
orange .,,,-.. ~.,. 

Car.' bit 



- - -......... WES 1 1] R1 .. 100V .... a. •• ST,,",,~n_ I .. &IIT ~ DRILLING LOG PC: 'J ... v Ir .. "n .. BI cw ~ •••• n 
t. NO ... CT .. IU. _D "" _ "T 
NWse Groundw,n .... Srtldv • gAT_"_ ••• ' .. - --_ f._ .-.r.I 
~ ~OC"TIO. t ___ _ •• __ 

IM<;T. 
Mustard Gas Burlal r.rounos 13 ..... UI'ACTU ...... Oasa_AT.OM _ OlIn ..... • .. D.'I.~'.G ..... CT 11:'~ 11' ftft 
r~" IS. TOTAL. MO. 0' OV .... 1·8,"",_.D ........... " .... .. MO ... MO , •• ___ ........... 1 ".D&. U.~L.U TA ••• t ----- WES-l-13-83 

L ...... 0" 0.11..1.1" 
, .. TOTAL .U •••• Co..: N •• ' 

D. Taylor .L c ... eVAT'OII O.OU.D WAT •• 

L D' •• CTION 0111' NOL.!! 'e ... AIITeD IC~"'.T.D 
, .. DATe MO ... e I CiJ"··"'lcaL. O··c ........ O a ......... " •• '1'. 

,., •• "'&VATI_ T~ o. ItCM.I 
, T • .ca •• I. M Oy ••• uIlOI" 

IL TOT AL COl'll! ".eovEII'" "CMI -'.NO .. 
• DC"" IMiIILL.&.D 'NTO .oca "o·SIGN.TUIl. O. I.'~.CT~ 

I. TOTAL. DC""'" 0111' NO .... 

CL.ASS'P"CATION Oil' MAT.JUAU ,co .... eO& 011 .aIlA •• ' . 
.L.CVATIGII DIl""jLIlGIl.D (D ...... ..., "CCOv. SA."L. (D. •• .". ..... __ ..... -.. • ., 

p,. -, --..... .. -;. .. , ..... ,,..., . ~ . 4 . I 

624.98 10·ct 1= -~ 4: 45° Clay shale: same ~ 
~ ---------------- ~ - Shale(60%) and Sandston .. (40 ) : ~ - ultra fl.ne horl.zontal lam].n ~ and ~ 623.98 11:11: lenses of l.nterbedded dark ~rey I-- shale and lJ.ght grey. very fine-g a1ned ~ : sandst9!1:;·~soft to medllt!5n. 8.8% ~ - .tl..- - 3 1= : 3~2'a.n 10:46 ?e' 1.1 ' 
- r--- Shale(60%) 40%) £nd 11:03 Los - 1= and Sandstone 

~ 622.98 12:1I: MB ~:.-e 17 ~Il.n Gal' -
- liB same as abov .. 100% :.:-! ~:me 17 Min ~ - ~j.::' - ",:-s 200 PSI -- 11 .. " 1 1I0n-4'i . 5:' ,'.:!, t~. -::-c~s - ~ ... 
: 

~ 
RP·.; 70- ~ - :rl Ac::.::- Smooth I-

621.98 1371t __ ret 1t to dark ~ 
: grey f: - 13. pS 

~1D~'1r"c Carbalol.d dnl ~ - oXl.dl.zed from 13. ::5 to ft 
: Sp'l.n blt ~ - ~ - rm 620.98 1':'~ Snale (60:;) ana Sanascone(l. ~ : oiL _ - 4 1= : same as aDove 8egan 11:13 Rec 2.4' ~ 1--"", 72.7 End 11 :20 l.os 0.9' - ~ : T:~a 7 Min Ca)1 - I-- Dr1 tlme 7 ~11n =-619.98 1S7lt Hyd press 200 PSI 

= - - Water ::~e!:: -

• 
: RPM 70= -~ -: Drl Act:<J. Smooth :: : Run 4 RQD-n.7% ~ret light-dark 

~ Ifr:-! grey 
618.98 ~."'t't~We- Diamond drill ~ - bit ~ : 

~ --: Sha1e(SO%) and Sandstone(S %) ~ : 
~ - same as above 617.98 17":"t! . n. - Ku .. 5 ~ - BeglU1 1l:40 Rae 4.4' I-- 1= - End 12:00 L.a.! ---: T111:8 20 Hin Cau - ~ 

= Drl u •• 20 Hin 1= - Hyd ::lress 200 PSI ~ 616.98 18":11 - liB Water .fress -
~ - RPlJ 70-: l i-

100% Drl Action Smooth ~ --: - - -- --------- -- -- ~ret light-dark I-

-F-~ ~f<a,,""d grey 1= - ~ .. ,.,..,. same I=-615.98 1'J:1l 
~: dark grey. soft. ~ 

-'- -= . ·"OIK iii-slY DR J - 'I .~ ~FT 
2o.a 

-
614.98 - t-

• 
IMG FOb 1136 ~.a_. "'-I .... o_n .. NCUIlCY ·,_a_ 

11 •• 7, 



.. , 

1 
• 
J , 
~ 

• I 

613.98 

611. 98 

610.98 

609.98 

605.98 

" 

same - no recovery 

Coal (Bitum~nous): black, 
blocky. brittle. fractured. 
weathered-sulfides w~th go 

Sandstone: light grey. whi 
fine-gra~ned, quartz sanas 
th~nly bedded to maSSlve w~ 
cross bedding vls~ble. frac 
are weathered. ox~dized, ~ 
part~al solut~on filling. 

MB 
MB 
HB 

orange brown from 26.7 ft 
27.1 ft 

Sandstone: same as above 100% 

orange brown from 29.3 ft 
29.6. ft 

......... 

_ .. ,.,.., .......... --.. ... 
. ~ ..... " ..... *'-

JlL - /\UI. 6 
Be gall 12:35 be 4 
End 1:10 Lou 1 
Tlllle 35 Min Gala 
: rl t1Ae 35 Min 
Hyd preM 200 PSI 
,',ater p'r--
R.", 7o! 
Orl AcUon S.,oth 
~ ret dark grey 
black, white 
<I· .... rit· _t at coal 
seam 

• 
IrI. - RUb 7 
Segall 2:05 Rae 3 
End 2: 25 Los!! 
Tillie 20 Min Gaia 
Orl hlle 20 Min 
Hyd press 200 PSI 
'iiater preas _ 
Roll 70 ! 
Orl Act10D S.ooth 
~ ret It. grey 
white 
q·~ .. rit· Blocked off 
Hare vater 

• 
• 



.. - - -, DeViate. .. n_~"nOll t"lIl1T b DRILLING LOG us Navv Crane IN or ,,_.n 
I. "'GI.eT •. atZE alia T.,.. 01' .,y 
NWSC Croundwater Study II. UA'" ..... a .. a .. A ..... __ .. _OaIOI 
~ ~"TI_ ( ____ a._,-, 

MSl 
Iu. fla~ 11 ..... <.1 r:"'~"""e II- ...... "rACT" ...... DUlO ... YIOII Of' C.I~~ 
a. D"'~~'''O ...... CT 

H.I. N. 'J"" 1 1 j R1 

• 
~., 11 .. " CEWES 

II.. TOTAL NO. 0" Ow." I" •• "" •• D : WNOI·"", •• O .. ItO .... 1110. 'oA. ____ ....... "".1 
..... DC.~UT ..... ! _ ... -

WES-1-13-83 
... "'IE 01' (HIIL.L •• , .. TOTAL .U ..... COllIE _ •• S 

In Tavlnr 'I.. IE ... EvaTIOil •• GUIID .aT ... 

... D •• aCTIOM 01' IIK)L.. I ' .... a.Tao tco.-"aTao 
I&. DATI: MOLa 1 O ••• T'CA~ O •• CL.U •• D a ......... " •• T. 

7. T .. te ...... 0., OvRII.UIIOIE" 
17. CLIEVATrOll' TO~ Ollt MOLlE 

e. alE"M eMILI-aD .NTO .oe. ' •• TOT A ... COlt ••• COW"." "0IIII .o.,NG • 
n. I'G .. ATU •• 0'" ••• poaCTOli 

t. TOTA ... OC"" 01' NO ... E 

LEG:"Oj CLAUI.,'CATIO" 01' MATE",AU .. COItIE eOK 0lIl 111 ....... , .... IEVATIOM D.~T" (D...,_,,-, ".COY- UMpo ... a (Drill" '--' __ ......... ., 
OEItT -- ..... ,.. ........ " ...... ,-.-. . ~ 4 . I , 

604.98 30.0: I = Run 7 ROO-100% 

= -= ;-
Sanostone: same ~ = f-.I-- = = -- fracture-weathered and '1._ ""';.Ul. 8 ~ 

603.98 31.U:: l oXl.dlZed 
=at!:~ 3:00 ~~C 4.35 ~ 

= 
!-7 

2nd 3:35 :..cs - t: ) 
_ .shale. =llLent....l~ ~i£. J.llC4il val at !i:e 35 Hin Ca - ~ -:: 5-10% 

~rl tlID8 35 ~Iin \:: :. Hyd pre!.'s 200 PSI t: ·~ater preas -602.98 32.~ -
R.:~ 70::- ~ -
~I'l :.etlon Smooth ~ -= Sandstone (see aDove) wl.th ~:=r 1 t -da rk grey ~ 10-20% thl.nlv bedded. soft - I-= dark grey shale seams, coa 
"a",,.~' .... Stuck core ~ = laml.na are also present 
barrel and removed on ~ 601. 98 D.u:: 
22 January 83 ';= : 

~ -= Estl.JDate Quantl.ty of 
~ - flow to be 10 to 20 
~ 

= ~ 
CPM ~ 

600.98 34."0:: lOO~( I=-- I:: -= Run 8 RQO-54% I::-- ':: 

• 
: , = 599.98 35 :u:: Reamed hole Wl.th 5-5/8" Ro k Bit -
= 

and set well = = -= ~ : 
I:: : 
~ -:: 
.~ = ~ -= I=-: 
~ = ~ -:: - I:: : 
I-- I--= j::-- -
~ :. 
~ -:: - . 1= : ~ -:: ~ - t: : 
~ -: - ~ -- - -:; - ~ -:: ~ORKING DRA ~T '-. ~ - ~ = ~ 

• 
ENG fORM ~.OJ~CT 

..... '7' 1836 ~."VlOU' lEoon .... A.,. O .... ~,.T~ 



I 
Grout 

Bentonite 

Pea 
Gravel 

16.0' 

2.0' 

17.0' 

~ Water depth at time of 
drilling 

~ Well Screen 

\l 
22.0' 

/2" Schedule 40 PVC Pipe 

+ 
3.0' 

19.97' 

9 1-' ..... :> 

5.58' 

• 634.98 ft MSL 

35.0' 

• 

NWSC, Crane, Indiana 
Mustard Gas Burial Gro 
Well Completion 
Boring Number: WES-l-

• 



• • • tiUl-<lNG LUG 
FIELD DATA I Project NWSC Groundwater Studl Site __ Crane , IN Dale 25 Janua!~ location Mustard Gas 8uria1 Gro~ll1ds 

- ---------- -.--- Job No. 441-G150 • 13GR21/22 Drll'Rlg Failing 'nspector J. Dunbar Operator D. Ta~lo!" __ Surface EI 656.14 Boring No.WES-1-14-8J 

SAMPLE DATE 
NUMBER 1~v.r 

26 Jan 

WES ,.OR", 
JAN , .. 819 

STRATUM DRIVE SAMPLE 
lYrE OF 

FROM TO FROM TO FROM TO SAMPLER 

O. ( 1.( 6-3/4~~~c~~ ~!--
O.C 3.0 5-5/8"Ro~L]3 It 
3,C 6,0 

r--------- ----

--- -- --- ----- --- ----
6,( 7 r; 

--- --- ---
7.~ 14 c; --- -- --- -- ---

--- --- - - ----
1 t. I 1" r; -- --- ---
1', ' 70_fI --- --- --

--- ---
20.( 24.0 -- ------- -----

--
--- --- ------ ---

24.( 36.( 

---

-- --

EDITION OF NOV 1971 MAY BE USED 

ClASSIF ICA TlON AND REMARKS I 

I 

-- 6" Casi!!g __ - 1.0 ft stiCk~_____1 
Clay(CL~_brown. soft. damp.L~~j 

--- Gr.aY.ell~ J:J.ay {GCJ l-_sam~_ alL a baR .-J 
----- gravel_ is _ fineh_to_ coarse at 30% 

I 

-- C1ID'_(CL) -,-_lu:RWl! J ___ f?Qf t:~ __ J'l{imQ ___ 

---- Sandstone: __ prQwo 0-- fi.Jl~~gra1ued~ 

--- s9tJ;_~~_thered __________________ 

--- Sha~e:~rown.-dark-bLQwn.-Bo£t 

--- Sandstone· h .. n...... lioht- 0 .. "''' fin,.. 

-- grained l soft ---
--- Sha1e(60%~~ sandstone(40%): liat 

12rev -- dark 2rev medium fine-~raine( 

-- sandstOIle-

Shale: dark 2rev. ·uniform water 
at 25.5 ft --
Installed well ---

------------

Sheet 1 of 1 Sheets 

t 



I 
Grout 

Bentonl.te 

Pea 
Gravel 

I 
16.5' 

2.0' 

17.5' 

~ Water depth at time of 
drilling 

~ Well Screen 

25.5' 

/2" Schedule 

If. 

40 PVC Pipe 

3.0' 

21.12 ' 

9.53' 

5.35' 

656.14 ft MSL 

36.0' 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-1-14-83 

WORKING DRAFT 

• 

• 

• 



• • • 
BORING LOG 
FIELD DATA 

Project NWSC Groundwater Study Site _Crane J IN Dale 10 February-JD 
location Mustard Gas Burial Grounds - --------- - -~-

Job No.4!11-=:G15.th13GR21/22 
Drill Rig EaU :fng Inspector .1. Dunbar: Op~rator D Ia)!] or: Surface EI 663 OJ Boring No.WES-l-J 5-83 

SAMPLE DATE STRATUM DRIVE SAMPLE lYPE OF CLASSIFICA TlOH AND REMARKS 
HUMBER T1~~\ FROM TO FROM TO FROM TO SAMPLER 

10 Feb -~Q _1.0 --- ---- ?:::.ll!i~ Bo ~ ~_~ t ___ ------ ~~~~a§ i!!IL=_LJ tJti~kup-__ 

0.0 5.0 1.0 37.8 lS-5/8"RoclLB '_t_ ;4.a.yJ CL}: b row--s.oI.t...-damp __ --Band.1-~ --
~ 'i.n 10.0 limes.tnne...: ____ grey~-har:d. fine=grll i "I'd ---

~ 10.0 11.5 ~J.~-YJ __ brQwn ____ ill t 
~ 

11.5 13.2 ---- Isandstone: reddish brown fine-

~ 
--

-- ---- --- ~nedL--~.Q-tL---_- _______ 

13.2 15.8 ~! brown, soft _ ~ 
--- - -- ---- --- ------ --- .... 

15.8 21. 7 Sandstone: light brown. 2Iev. fine-1M: --

jgr.a1ne.d. so f t 10 --- --------

21. 7 32.0 Sandstone: greYI_{!ne-2rained soft 

--- -- --- -------- --- ---~ater between 25-26 ft 

32.( 33.0 --- -- Ishale: Ilrev soft 

33,( 37 8 f-- ~AndRtone· lillht 2rev fine-2Iaine~ , 

soft 

[nstalled well ----

-- ---

-- - - - ------ - - ----

WES 1'0"'" 
JAN U 819 EOITION OF NOV 1971 MAY BE USEO Sheet 1 of 1 Sherts 



Grout 14.0' 

Benton~te 2.0' 

Pea 
Gravel 21. 0' SL 

~ Water depth at time of 
drilling 

§ Well Screen 

26' 

1-
3.0' 

22.1' 

9.50' 

5.40' 

663.01 ft MSL • 

37.0' 

• 

'-- 2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 
Mustard Gas Burial Grot 
Well Completion 
Boring Number: WES-I-J 

• 



• • • BORING LOG 
FIELD DATA 

Project NWSC Groundwater Study Site Crane l IN Date 11 Feb[.UluL1lJ 
location Mustard Gas Burial Grounds Job No. 44l-G150.13GR2ll22 
Drill Rig Failing Inspector J. Dunbar Operator D. Ia~loI: Surface EI 6lAl.9lA Boring No.HES-1-16-BJ 

SAMPLE DATE STRATUM DRIVE SAMPLE TY PE OF 
NUMBER Y9KJ~ SAMPLER 

CLASSIFICATION AND REMARKS 
FROM TO FROM TO FROM TO 

11 Fe! 0.( 1.0 6-3/4"Rock J it ~" CasinK - 1 ft stickup --- ------- --

0.0 9.5 1.( 38.5 5-5/8"Rock I it Sandstone: reddish brown fine-

---- --_. - -- -- g[B1~d_._JiQLt ... weather.e.d 

9.5 10.6 f-------- ------- ---- -- Clay.: _ .. brawn • ......sof t... --
10.6 16.5 1------ -- ---------- --- -- --- S.an_d_st(m~.L _ Qr.Q~ll?h _gU~y~.t.L_ 

--- - --- --- -------- -- - ---- ----- Un~_-:grJ'.l ~n_e~I. _______ ----------
_.l~.i. 26.0 Sl:!ngs.t9Jl_~U __ -EL~Y JO __ (im~=g[llln.ru:l Rof ---- ---- ---- ----------- -- - ---- -----~-

26.0 29.4 ---- -------- --- --- -- Sands tone-=---...Ieddlsh~.wn. __ grpv ---

-1---- -- ---- ---- ---- ------- ---- -- soft. .-fine.= grained .-wat.el:..-AL21.....LfJ 
29.4 35.2 Shale: blueish _grey, soft, uniform --- --------- --

35.2 36.0 ---- f---- --- ------ -- - ---- --- CoaJ: black, soft 

36.0 38.5 --- Sandstone: 2rev soft. fine-2raine4 - ---

--- ----- --
Installed well ---

- --- --

--

----- - -

WES .. 0 ..... 
JAN 74 819 EDI flON OF NOV .,71 MA Y BE USED Sheet 1 of 1 Sheets 



, 

, 
, 

• r 
t · .. , 
~ 
I 

• I 

Grout 19.5' 

Benton~te 2.0' 

Pea 17.0' sz... 
Gravel 

27.5' 

Water depth at time of 
drilling 

Well Screen 

l' 
3.0' 

23.75' 

9.25' 

5.50' 

641.94 ft MSL 

38.5' 

'---2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-1-16-83 

WORKING DR'AFT 

• 

• 

• 



• • • 
BORING LOG 
FIELD DATA 

I Project NWSC Groundwater Study Site _ Cra!1~ IN Date .l.2.JehruarL.B.3 location Mustard Gas Burial Grounds 
-- -------Drill Rig Failing Inspector J. Dunbar Operator D. Taylor 

SAMPLE DATE STRATUM DRIVE SAMPLE 
TYPE OF NUMBER T1~~ FROM TO FROM TO FROM TO SAMPLER 

12 Feb O.Q _L2 --" 6-3/4"~o~~~ 
0.0 _b!! 1.5 39.0 5-5L8"Rock_lJ --
2.8 10.0 

- -

- -------"--

10.0 18.0 -- --- --------

---- -- --- ------ -- ---
18.( .lL.Q -- ---- -- -- ------

-------

34.0 39.0 --- -- --------

---

I 
I 

"--- ---- ---
I 

WES ~O"M 
JAN ,. 819 EDITION OF NOV 1971 MAY BE USED 

Job No.441-G150.13GR21/22 
Surface EI 662.54 Boring No.WES-1-lZ-8J 

CLASSIFICATION AND REMARKS 

1 __ --- 6" Casing_-=--Q.~f.L_~tickup_ 
_t __ ~ti;.U: bro~soft. damn. sandy ... -- . 
--- - --- ~"(CLLA_nd_sandston~ye1: _ C 
---- -- !!.rOW!l_L reqd..!sh brQ~ soft damp fit I: 
--- --~ coarse_'&!"l:!ve~J_ weathered --L!) 

San~st<?ne"~ __ ~ant_"!!.8h!_ brown~ soft~ t.-
fine-grained l uniform ~ --- -- ~ 

--- --- ~andstone: "light brown reddish iii 
brown. weathered. soft~e~ ~ ---

at 28 ft --
Shale: grey ~ soft J possibly oily --

t-
o 

1B1ew well several times. ,- AODearancE 
pf oil film which did not come from 

-- [compressor or rig. Installed well 

-- - ~nd gravel and rinsed with water to 

Sheet 1 of 2 Sheets 



Project 
Location 
Drill Rig 

SAMPLE DATE 
NUMBER TAKEN 

WES 

• 

-----

,.ORM 
.IAN 7. 819 

lJU'\II'tu LUu 

FIELD DATA 

Site ____ Date 

--- --- - - ------- Job No. 
Inspector Operator Surface EI Boring No. WES-I-17-83 

STRATUM DRIVE SAMPLE lYPE OF 

FROM TO SAMPLER 
CLASSIF ICA liON AND REMARKS 

FROM TO FROM TO 

-- -- ----- - - --- -- clear ~ Poured bentonite ~ellets 

-------- --
and grouted up. 

-----

---- ----- --- ---- -------------

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

-- ---- --- ---- --- ------ - ---- - -------- ---- --- -- - -----------

---- - - --.- ---- --- - - ----- - ---

-- --- -- ----------

--------

--- -- ---

--- ---- ------ -- ----- -- ---
--- ---

------- --- ---------

---

---- ---

EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets 

• • 



• 

• 

• 

Grout 

Bentonite 

Pea 
Gravel 

19.0' 

2.0' 

17.0' 

Water depth at time 
of drilling 

Well Screen 

28' 

j 2" Schedule 40 PVC Pipe 

+ 
3.0' 

23.25' 

9.30' 

5.45' 

662.54 ft MSL 

38.0' 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-l-l7-8 



§j 
C, 

'i -I .. -
"1 
~ 
l 
• , .. 

I 

---

Project NHSC Ground-Water Study 
Location Mustard Gas Burial Grounds 

Drill Rig Failing Inspector J. Dunbar 
-

SAMPLE DATE STRATUM DRIVE 

NUMBER l1'1KjN FROM ·ro FROM TO 

, 17 Jun 0.0 3,.0 0.0 )0.5 

3.0 11.0 . 

11 0 12 5 

12.5 135 

• 13.5 13.7 
0 

I 

BORING LOG 
FIELD DATA 

Site Crane , IN Date 17 June 1983 
Job No.44 1-G150.13GR21/22 

Operator C. Drake Surface EI 658.40 Boring No. WES-1-18-83 

SAMPLE TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

FROM TO 

5-5/8" Rock Bit Clay, eCL): brown, sandy, damp, 

slight to moderate cohesion, 

organic matter. 

Sandstone: light brown. soft 

weathered. very fine-2rained~ 

quartz sand. 

Sandstone: dark brown. weathered. 

soft, very fine-grained, quartz 

sand. 

Sandstone: light brown, weathered, 

soft, very fine-grained. quartz 

sand • 

-- --
Shale: light grey, soft. 

1 
. ..-.. 

of __ 3 
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• 

Project 
Location 
Drill Rig 

SAMPLE DATE 
NUMBER TAKEN 

'IJES 
,.0,.,,

.IAN 7. 819 

Inspector 

STRATUM DRIVE 

FROM TO FROM TO 

13.7 11..0 

14.0 16 1 5 

16.5 1S.0 . 

IS .-.0. 19 5 

115 II 7 . 

19.1 21.5 

EDITION 0' HOV .n. MAY B! USED 

• • 
BORING LOG 
FIELD DATA 

Site Date 
Job No. 

Operator Surface EI _____ Boring No. WES-l-lS-8) 

SAMPLE TYPE OF 
CLASSIFICATION AND REMARKS 

FROM TO SAMPLER 

Sandstone: light brown. soft. very -- --
-- fine-grained. guartg s~nd. 

-- J 
- -- Shale: light gr~y. sQft. 

Sandstone: dark brown. very· fine-

---- grained. soft. wet at 18 ft. 

ISandstone and abal~: 12 [Qlm, 11 gh t 

grey, soft, thinly bedded. 

~ 

Sandstone: brown. weathered. ver~ 
, 

-- fine-grained , 

Sandy shale: dark grey, soft, 

sandy - very fine-graine~~ 
---

Sheet 2 of __ ) _ Sheets 
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- -

I 

Project 
Lociltlon 
Drill Rig 

SAMPLE DATE 
NUMBER TAKEN 

IS Jun 

~ 

Inspector Operator 

STRATUM DRIVE SAMPLE 

FROM TO FROM TO FROM TO 

21. 5 24.0 

24.5 30.5 

I 

\ 

BORING LOG 
FIELD D~TA 

Site Date 
Job No. 

I 

Surface EI ____ Boring No. WES-l-lS-83 I 
TYPE OF 

-J 
CLASSIFICATION AND REMARKS I 

SAMPLER 

-- Sandstone and shale: sandstone --
- grades from dark brown to brown. 

shale ran2es from liJ!ht szrey to 

dark grey. soft. thinly h~dd~d 

Sandstone: brown. tan dark brown 

soft very fine"'-2rained. Quartz 

sand. 

boen hole overni2ht - wAt~r If!v~l 

lat 14.04 ft. Installed monitorinll 

~ell. 
I 

I 

...-.. 
3 ~ 



• -
... 

-

~ 
"'-4 

-.c - ~ 

0-

• CIJ 
Q 

-
-

-
... 

-
.-

-

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 
30.5 

658.40 ft MSL 

Clay (CL): brown, sandy, damp, slight 
to moderate cohesion, organic matter. 

Sandstone: light brown, dark brown, 
very fine-grained, quartz, weathere~ 
soft. From 13.5 to 13.7 ft, grey 
shale. 

Shale: light grey, soft. 

Sandstone: dark brown, weathered, 
soft, very fine-grained, quartz sand. 

Sandstone and shale: brown, iight 
grey, soft, thinly bedded. 

Sandy shale: dark grey, soft very fine
grained, white quartz sand. 

Sandstone and shale: various shades 
of brown and grey, thinly bedded. 

Sandstone: brown, tan, dark brown, sof 
very fine-grained, quartz sand. 

wnRKINr, nRAFT 

NWSC, Crane, Indiana 
Mustard Gas Burial Grunds 
Lithology 
Boring Number: WES-1-18-83 



-
-

-
-• 
-

.... 

Grout 10.0' 

Bentonite 2.0' 

Pea Gravel 17.0' 

_Water depth at time of 
drilling 

Well Screen 

sz. 
1b' 

,- 2" Schedule 40 PVC Pipe 

t • 
3.0' 

---+--, 658.40 ft MSL 

14.3' 

9.29' 

5.41' 

. 29.0' • 

NWSC, Crane, Indiana 
Uustard Gas Burial GJ 
Well Completion 
Boring Number: ~4IIJ-

,.rnn" ••• "" ____ _ 
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Project NWSC Ground-Water Study 

Location MlJstiUd Ga.s Budal Grouuds 

Drill Rig Failing Inspector J. Dunbar 

SAMPLE DATE 
STRATUM DRIVE 

NUMBER l~'ff.r FROM lO FROM TO 

17 Jun 0.0 6.5 0.0 30.2 

6.5 11.5 

11.5 12.5 

12.5 15.0 

15.0 16.0 

16.0 16.5 

16.5 17.0 

WES :AO:~. 819 EDITION OF NOV I'" MAY BE USED 

• I .. I I I 

• • 
BORING LOG 
FIELD DATA 

Site Crane, IN Date 17 June 1983 

Job No. Md -Gl 50 ] 3GB 2J.l2 2 

Operator C. Drake Surface.EI 656.79 Boring No. HES-l-19-B3 

SAMPLE TYPE OF CLASSIFICATION AND REMARKS 

FROM TO SAMPLER 

5-5/8" Rock Bit Clay (CL): brown, soft, sandy, 

organic matt!..!l, slight to moderate I 

cohesion. ----
f-

Sandstone: brown. very fine-

grained I soft. -
I 

~i gre:l. :!,lgt:l SQft. 

Sandstone: light brown! ver~ flne-

grained I soft. 

Sandstone: light Krey - same. 

I ~ .. @Q.uone: brown - same. 

----
C1av/Sha1e: grey,- very soft damp. 

Sheet 1 of 2 Sheets 

J • I I I 
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Project 

Location 
Drill Rig 

SA/.IPLE DATE 
NUMBER l~~r 

18 Jun 

r 

Inspector 

STRATUM DRIVE 

FROM 'ro FROM 

17.0 30.2 

I--

BORING LOG 
FIELD DATA 

Site Oate 

Job No. 

Operator Surface EI Boring No. WES-1-19-83 

SAMPLE TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

TO FROM TO 

Sandstone: brown, grey, dark 
--

brown, very fine-grained, quartz 

sand, soft~ thinly bedded with 

trace of shale. 

Open hole overnight - water level 

at 19.2 ft. Installed monitoring 

well. 

--

2 



• 

• 

• 

Monitoring Well 01 19 

Well Construction Sheet 

NOT AVAILABLE 
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Project NwSC Ground-Water Stud~ 

Loc:ltion tlustard Gas Burial Grounds 

Drill Rig Failing Inspector J. Dunbar 
-

SAMPLE DATE 
STRATUM DRIVE 

NUMBER 1~'lf~ FROM 'ro FROM TO 

20 Jun 0.0 6.0 0.0 36.1 

6.0 7.0 

7.0 36.1 

21 Jun 

I 

, 

fjES .. DAM 819 
JAN 7. 

EDITION of NOV .,71 MAY BE USED 

I J J J J 

BORING LOG 
FIELD DATA 

Site Crane! IN Date 20 June 1983 
Job No. 44l-G150 .13GR21/22 

Operator C. Drake Surface EI 631.35 Boring No. WES-1-20-83 

SAMPLE TYPE OF CLASSIFICATION AND REMARKS 

FROM TO 
SAMPLER 

5-5/8" Rock i!!.it -- Clay (eL): brown softl gravell~1 

I damp. 
I 

I 

Sandstonei brQwo. ~e[~ fiDe-
I , 

grained l softl weathered. I 

Shale: Hev. lic.ht e.rev. dark uev 

--~ "ni fnrm U:ltpr:lt" ;0 ft" 

Hole open overni~ht - water level 

at 24.55. Installed monitQXinR 

Iwell. 

--
I 

-
I -- --

Sheet 1 of _l __ Sheels 

I Ie. I I I I e 
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,c 
4J 
0-- QJ 

Q 

-

-

-

• 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 
36.1 

631. 35 ft MSL 

Clay (CL): brown, soft, gravelly, damp. 

Sandstone: brown, very fine-grained, 
soft, weathered. 

Shale: light grey to dark grey, soft, 
uniform. 

. WnRKINr, nR6t=T 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-20-83 



-
-

-

-

Grout 14.0' 

Water depth at time of 
drilling 

Well Screen 

,- 2" Schedule 40 PVC Pipe 
+ • 3.0' 

21. 35' 

631. 35 ft HSL 

m~sc, Crane, Indiana 
Hustard Gas Burial Grounds 
Well Completion 
Boring t~umber: 

",nD".I"" "n.,....,. 
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Project NWSC Ground-Water StudI 

l.ocation j~ard Gas Burial Grounds 

Drill Rig Failing Inspector J. Dunbar 
-

SAMPLE DATE STRATUM DRIVE 

NUMBER I~~Ef FROM TO FROM TO 

20 Jun 0.0 6.5 0.0 40.5 

6.5 9.5 

9.5 16.5 

16.5 24.5 

24.5 40.5 

21 Jun 

....... 1'01'1'" Dl11 __ '9'ft" ... r "nV 197' MAY BE USED 

I -I -

BORING LOG 
FIELD DATA I 

Site Crane, IN Date 20 June 1983 

Job No. 441-G150.13GR21/22 

Operator C. Dr ake Surface EI 603.82 Boring No. WES-1-21-83 

SAMPLE TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

FROM TO , 

5-5/8" Rock pit Clay (CL): brown, soft, gravelly~ 

damp. 
I 

! 

i 

Clay (CL): grey. soft. uniform. I 
--
-- I 

C1av (CL): brown. soft. uniform. 

Shalei grey. soft. uniform. 

Shale: liQht Qrev. Qrev dark 2rev 

f--~ wate~ at 28 ft. I 
I 

Installed monitoring well. 

: 

Sheet 1 . of 1 Sheets 



Monitoring Well 01 21 

Well Construction Sheet 

NOT A V AILABLE 

• 

• 

• 
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• • 
BORING LOG 
FIELD DATA 

Project NWSC Ground-Water Study Site 
loc~tion~ustard Gas Burial Grounds 
Drill Rig Failing Inspector J. Dunbar Operator C. Drake 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF 
NUMBER \iJ*~ FROM TO FROM TO FROM TO SAMPLER 

8 Jul 0.0 13.0 0.0 35.0 6" Rock Bit 

13 0 21 5 

21. 5 22.0 

22.0 32.0 

, 

. 

32.0 35.0 

--

WES ~o, .... 
.JAN ,. 819 EDITIOH OF HOV 1171 MAY BE USED 

J J J I I I J J 

• 

Crane, IN Date 8 July 1983 
Job No. 44l-G150 .l3GR21/22 

Surface EI 653. ~ Boring No. WES-1-22-83 

CLASSIFICATION AND REMARKS 

-- ~(CL): brown and grey. sandYL-: 

-- soft to stiff. 
I 

-----
Sandstone: brown. weathered. very I ---
fine-grained. soft. dam~ at 17.5 

-- (no water). I 
-- --

I Siltstone: brown, Boft, weathered'i 
1---

damp at 22 ft • 
. 

Sandstone: brown, light grey, soft 

weathered, very fine-grained.' water --
at 25 ft • 

1-

-- Shaley Sandstone: brown. grey. 

-- -- dark grey. soft, weathered. very---
fine-grdined. 

Sheet 1 of 2 Sheets 

I • I I 
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Project 

Loc:ltion 

Drill Rig 

SAMPLE DATE 

NUMBER 19~Ff 

~ Jul 

• 

r f 

Inspector 

STRATUM DRIVE 

FROM TO FROM TO 

I f f r ( 

BORING LOG I 
FIELD DATA 

Site Date 

Job No. 

Operator Surface EI Boring No.WES-1-22-83 I 

I 
I 

SAMPLE TYPE OF 

, 

SAMPLER 
CLASSIFICATION AND REMARKS I 

FROM TO 

i 

Installed monitoring well. 
-- --

--

---L 

- -
--

2 --4t' 



• 

-
-

4.J ..... 

- -.c 
4.J 
Co 
CIl 
Q • -

-

-
-
-

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

653.55 ft MSL 

Clay (CL): brown and grey, sandy, 
soft to stiff. 

Sandstone: brown, weathered, very 

fine-grained, soft, damp at 17.5 ft. 

Siltstone: brown, soft, weathered, 
damp. 

Sandstone: brown, light grey, soft, 

weathered, very fine-grained, water 
at 25 ft. 

Shaley sandstone: brown, grey, dark 

grey, soft, weathered, very fine
grained. 

UlnRIlINt! nOl\tT 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-22-83 



-

-
-

-. 

-
-
-

Grout 16.0' 

Bentonite 2.0' 

Pea Gravel 17.0' 

~ Water depth at time of 
drilling 

~ Well Screen 

5L 
25' 

;2" Schedule 40 PVC Pipe 
.,. • 3.0' 

20.5' 

9.15' 

5.35' 

653.55 ft ~1SL 

35.0' 

• 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: 

.. ,nDVIall" nn .. ,...,. 
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Project NWSC Ground-Water Studl 
Loc:ltion Bustard Gas Burial Grounds 

Drill Rig Fail ing Inspector J. Dunbar Operator 

SAMPLE DATE STRATUM DRIVE SAMPLE 

NUMBER l~A'JN FROM 'ro FROM TO FROM TO 

9 Jul 0.0 3.0 0.0 40.4 

1-' 

3.0 6.5 

6.5 9.0 

9.0 17 .5 

17.5 ],9.0 

19.0 38.5 

-

WES .. 0 .... 
.IAN .,. 819 EDITION 0" NOV'''' MAY BE USED 

t I • , I I I 

• • 
BORING LOG 
FIELD DATA 

Site Crane, IN Date 9 Ju1l 1983 

Job NoA!tl.=l!UQ.1JGR21L2~ 
C. Drake Surface EI~J!L Boring No. WES-1-23-83 

TYPE OF CLASSIFICATION AND REMARKS 
SAMPLER 

6" Rock Bit -- iliL(CL} : brown I soft to stiff l 

-- sandy 

I 
I 

Sand§tone; IH:oHn Y!HY f 10e-

I -- grained, soft. 
., 

, 

Sandstone and clay: very fine--- --
-- graine~ brown sandstone and sof~ 

lrown c1av damp. 

-- Siltstone: 2rey-, very soft. 

--
-- Sandstone: brown I ver~ fine-

grained, soft, weathered. 

--
Shale: grey, dark grey, soft! dam~ 

spot at 30 ft with slight water. 

Sheet 1 of 2 Sheets 

J J J J J J J 
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Project 

Location 

Drill Rig 

SAMPLE DATE 
NUMBER l~J~ 

II Jul 

r. 

r 

I 

Inspector 

STRATUM DRIVE 

FROM -ro FROM TO 

38.5 39.5 

39.5 45 0 

40.4 45.0 

I 

r 

BORING Lo'G 
FIELD DATA 

Site Date 

Job No. 

Operator Surface EI Boring No. WES-1-23-8J 

- SAMPLE TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

FROM TO 

Coal: black, soft. --

Siltstone: li2ht 2rev. soft. 

Water level overnight: 34 ft. 
----

611 Rock Bit Drilled 10 ft below water de~th. 

Rinsed mud from hole several times. 

Installed monitorinR well . 

• 

I 

I 

2 of 2 ~ 
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Monitoring Well 0123 

Well Construction Sheet 

NOT AVAILABLE 
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BORING LOG 
FIELD DATA 

ProJect NWSC Ground-Water Study Site 

Loc:tllon !1ustard Gas Burial Grounds 

Drill Rig Failing Inspector J. Dunbar Operator C. Drake 
-

SAMPLE DATE 
STRATUM DRIVE SAMPLE TYPE OF 

NUMBER IMrr~ FROM ra FROM TO FROM TO 
SAMPLER 

9 Jul 0.0 3.5 0.0 30.4 6" Rock Bit 

3.5 9.0 

9.0 17 .0 

17.0 26.5 

26.5 28.0 

28.0 30.4 

_s FDA'" 819 
JAN ,. EDITION OF NOV 1171 "'loY BE USED 

I J J J J J J e J J 

I 
. I 

Crane, IN Date 9 Jul¥ 1983 

Job No. 44l-G1S0 .13GR21[22 

Surface EI 600.57 Boring No. WES-l-24-83 

CLASSIFICATION AND REMARKS 

-- -- Clay (eL): brown~ soft to stiff, 

I-
sandy. 

--
SandstQOei brcwn. ~e[~ fine-

--I- grained, soft. 

~and sandstonej brown. SQft. 

sandI c1aI with interbedded ver~ 

fine-grained I soft sandstone! 

-- Shale: grey. dark grey. soft. 

I- Iwater at 20 ft. 

-- I 

s..il..t..atcoe: light gre~. soft. I 

I 
~ 

1 

Shale: dark uey. 90ft. 
I 
1 

-- I 

Sheet 1 of 1 Sheets 

J J J J e 
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0.0 

5.0 

10.0 

.!:: 15.0 

.c 
~ 

c. 
C1.I 
c 

20.0 

25.0 

30.0 
30.4 

600.57 ft MSL 

Clay (CL): brown, soft to stiff, 
sandy. 

Sandstone: brown, very fine-grained, 
soft. 

Clay and sandstone: brmffl, soft. 
sandy clay with interbedded, very fine
grained, soft sandstone . 

Shale: grey, dark grey, soft, water 
at 20 ft. 

Siltstone: light grey, soft. 

Shale: dark greY1 soft. 

. WnRKINr, nRAJ:T 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-24-83 



-
- Grout 

-
-

Bentonite -
-
-

Pea Gravel 

-

-
-

sz. Water depth 

- drilling' 

§ Well Screen 

(211 Schedule 40 PVC Pipe • 
11.4' 

2.0' 

17.0' .sL 
20' 

at time of 

---::It 
3.0' 

15.62' 

9.41' 

5.37' 

UlnOV.aI" "n.,..~ 

600.57 ft ~lSL 

30.4' • 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-1-24-b3 
' • 
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Project NWSC Ground-Water Study 

l.oc:ttionMustard Gas Burial Grounds 

Drill Rig [ailing Inspector J. Dunbar 

SAMPLE DATE STRATUM DRIVE 

NUMBER I~~f FROM oro FRC»d TO 

6 Aug 0,0 1.0 0.0 .12 0 

° 

° 1.0 7.0 

7.0 16.5 

165 -.19 Jl 

19.0 21.8 

21.8 32.0 

WJ:~ "Oft .. 819 EDITION 0 .. NOV 1111 MAY 8E USED 

I -I -
BORING LOG 
FIELD DATA 

Site Crane l IN D~e 6 August 1983 

Job No. 441-G1S0.13GR21l22 

Operator C. Dr ake Surface EI 654.16 Boring No.l:lES-1-25-BJ 

SAMPLE TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

FROM TO 

6" Rock na -- -- ClaLCCLl : brown. soft. sandy. 
du...-

ISandstone and claY· .hrown ~rey 

very weathered tll i..nl 'LbeddeJive rv 

fine-Qrained --
,-

IShall'!: b~Dwn, g[e~ (15.5-16.5) 

h:nft- wp .. thprpn thinl v hprldl'd 

I<: .. nrl .. t-nnp· hrnloln .1i"ht "rpv 

thinly bedded soft very fine-

guined 

Shale: brOwn and greI. loft. 

Sandstone and shale: brown ~reYlL 

Sheet 1 of 2 Sheets 
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Project I 

Loc~tion 

Drill RIg 

SAMPLE DATE 
NUMBER I~~:r 

.s 

6 AU2 

"0"" 
.IAN 74 

I 

I 

819 

Inspector 

STRATUM DRIVE 

FROM 'ro FROM TO 

-

EDITION OF NOV 1171 MAY BE USED 

J J I J 

BORING LOG 
FIELD DATA 

T 
Site Date 

Job No. 

Operator Surrace EI Boring No.WES-l-25-83 

SAMPLE TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

FROM TO 

~ark grey, thinly bedded, very fine 
---

grained, soft, water at 22 ft. 

1-

Lnstalled monitorin2 well. 

'! 

I 

I 

-
I 

Sheet 2 of _2 __ Sheets 

J Je J J I J J I J e 
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Monitoring Well 0125 

Well Construction Sheet 

NOT A V AILABLE 
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Project NWSC Ground-Water Study 

l.oc!ltlon Mustard Gas Durial Grounds 

Drill Rig Failing Inspector J. Dunbar 

SAMPLE DATE 
STRATUM DRIVE 

NUMBER I~~:r FROM TO FROM TO 

6 Aug 0.0 4.0 0.0 55.0 

4.0 15.3 

15.3 17.3 

17.3 21.6 

21.6 30.1 

30.1 41.2 

u 

I r , r r 

BORING LOG 
FIELD DATA 

Site Crane, IN Da~ 6 August 1983 

Job No. 441-G150.13GR21/22 

Operator C. Drake Surface EI 670.21 Boring No.wES-1-26-63 

SAMPLE TYPE OF 
SAMPLER 

CLASSIFICATION AND REMARKS 

fROM TO 

6" Rock Bit Sandy clay ,(CL): brown[ soft, dry. 

I 

Sandstone; tan. brown. very fine- I 
I 
, 

Ir>rA·t.:~c1 1J .. !>t-h"r~d t"hi" 1 v hedded 
I 

~ith siltstone and clay shale. 
I 

I 

Clay shale: br~wn. soft. 

RAntlqtnnp $lnd rlAv AhAlp· hrnwn 

~rey. thinly bedded soft very 

ine-grained. 

--
Shale: brown. Rrey. soft. thinly 

bedded. 

-
Bandstone and shale: . liGht to dark 

-
'rey. thinly bedded. very 

1 -4t 



:e 
c:::) 
:xl 

25'1 :z 
Ci':) 

c = > 
'TI, 
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• 

Project 
location 
Drill Rig 

SAMPLE DATE 
'NUMBER IT9'~~N 

WES 

6 Aug 

,.ORM 

..I"M 7. 

I 

819 

J 

• 
BORING LOG 
FIELD DATA 

Site 

Inspector Operator 

STRATUM DRIVE SAMPLE TYPE OF 
FROM TO FROM TO FROM TO SAMPLER 

, 

41. 2 45.0 

45.0 49.5 

49.5 52.0 

52.0 55.0 

EDITION 'OF NOV 'UI MAY BE USED 

J J J J J J 

• 

Date 
Job No. 

Surface EI Boring No. WES-J-26-tI3 

CLASSIFICATION AND REMARKS 

I 

-- -- fine-grained. 

--
-- Sandstone: brown. reddish brown. 

soft, very flne-grnined. Water at -- i 
45 ft. -- I 

I 
I 

I 
Sandstone and shale: brown, Ught I ----
to dark grey, thinly bedded. very I 

fine-grained. soft. 

Shale: gre~, dark gre~, soft. 

Sandstone: dark brown. soft, very 

fine-grained. 

\ Installed well. --

Sheet 2· of 2 Sheets 

J J J I I J 



0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

-

30.0 -
-

35.0 -

-

Continued 

670.21 ft MSL 

Sandy clay (Cl): brown, soft, dry.~ 

Sandsto~e: tan, brown, very fine
grained, weathered, thinly bedded 
with siltstone and clay shale. 

Clay shale: brown, soft. 

Sandstone and clay shale: brown. g. 
thinly bedded, soft, very, fine-gra 

Shale: brown, grey, soft, thinly bedde( 

Sandstone and shale: light to dark 
grey. thinly bedded, very fine-grained. 

~ 

wnRKINr, nRAFT 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-26-83 
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-

-
-
-
-
-• -
-
-

-
.-

-

3" Steel Protector Pipe c:;:=~~ 
with cap ----------.£~ ______ I 

Grout 36.0' 

Bentonite 2.0' 

I 
17.0' 5L Pea Gravel 

45' 

Water depth at time of 
drilling 

~ Well Screen 

3.0' 

40.45' 

9.12' 

~ 
5:43' 

L. 2" Schedule 

UlnQIlIlll! nD" r:'T 

670.21 ft MSL 

55.0' 

40 PVC Pip_e 

NWSC, Crane, Indiana 
Hustard Gas Burial Grounds 
Well Comvletion 
Boring Number: WtS-1-26-63 
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Project NWSC Ground-Water Study 

Locntion Mustard Gas Burial Grounds 

Drill Rig Failing Inspector J. Dunbar Operator 

SAMPLE DATE STRATUM DRIVE SAMPLE 

NUMBER Ig§jN FROM TO FROM TO FROM TO 

6 Au--.&. 0.0 2.3 0.0 25.0 

2.3 29.3 

6 Aug -- 30.0 

9 AUJl 

• 

f I ( 

BORING LOG 
FIELD DATA 

Site Crane, IN Date 6 August 1983 

Job No.441-GlSO.13GR21/22 

C. Drake Surface EI..!i2...1L- Boring No.WES-I-2 7-63 
I 

TYPE OF 
I 

CLASSIFICATION AND REMARKS 
SAMPLER 

!!" Rock Bit -- rlay (CL): brown. dark brown. dry. 

'oft. sandy. 

Sandstone: brown, tan, very fine-

grained thinh bedded ~ith sil~-

~tone and shale~ weatllered soft 

lard at 23 ft. 
I 

I 
I I 

b" Rock Bit r.rnnlu.d ho 1~ - --ll.S..ed. ....rz..u.itfp t n I 
I3traighten and sheared drill rod 

I 

~ith bit - moved over 6 in. and 

~ri11ed alonJ!sicle existintt hole to 

~ntersect drill tools. 

- tee overed rod_and -.bi..t.exceot for. 

lpproximately 2 ft section of rod . 

- Unable ~o r .,. ...... _small Dle"p - 1 ~ 



:e 
Q 
::a 
~ -:z: 
c-,) 

c 
::c 
> "'1 -t' 

• 

Project 
Locntlon _ 

Drill Rig 

SAMPLE DATE 
NUMBER T!'98~ 

o Aug 

10 Aug 

WES 
.. OAM 

.IAN 7 • 819 

• tI 

• 
---~

 

BORING LOG 
FIELD DATA 

Site 

Inspector Operator 
-

STRATUM DRIVE SAMPLE TYPE OF 

FROM oro FROM TO FROM TO 
SAMPLER 

0.0 40.0. 6" Rock Bit 

29.3 40.3 

EDITION 01' NOV 1171 MAY 8E USEO 

• • 1 I 'J J I 

• 

Date 

Job No. 

Surface EI Boring No. WES-1-2Z-83 

CLASSIFICATION AND REMARKS 

Moved 10 ft east and drilled 
--

another boring. Grouted boring 

-- witb rod. 

Shale: grey J dark _grey. thinly 
--

bedded with aQQrox 5-10% very fine-

grained sandstone, soft to medium 

~ at 30 ft 

In~ta11~d mQnltQ[ln~ well • 

. - --
- -

--

Sheet 2 of 2 Sheets 

J J J I 

0' ~, 

~. 



-

~ ..... 
.. 

.::: - ~ 

0. 
Qj 

0 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 
40.3 

• 659.75 ft MSL 

Clay (CL): brown, dark brown, dry, 
soft, sandy. 

Sandstone: brown, tan, very fine
grained, thinly bedded with siltstone 
and shale, weathered, soft, hard at 
23 ft. 

• 
Shale: grey, dark grey. thinly bedded 
with approximately 5-10% very fine
grained sandstone, soft to medium, wate' 
at 30 ft. 

/ 

WOR'KING nRAJ:T 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-27. 



• 

• 

• 

Monitoring Well 01 27 

Well Construction Sheet 

NOT AVAILABLE 



I 
I 

WE5-1Co{)1 • Gamma-Ray Interpretation Mustard Gas Burial Grounds Reservoir Data 

I " = porosity 
11 = gas permeability 

I 
I 
I 
I 
I 
I 
I • 
I 0' 

T 
0' 

'. overtlurden 

I 10' 

I 
~ 9=19.7% 

20' 20' It= 10 1 md 

I boo Inftuenced channel fill 

9=20.9% 

I .. 1t=73md 
30' 9=20.1% .. It= 15.6md .. 9=226% 

I 
1t=141md 

40' 40' 

• u ::i > c:; > 

'. Figure 18b. Vertical columnar profile of corehole WES-IC-Ol • 
I 

53 



I 
WES-1C.Q1 I • Gamma-Ray Interpretation Mustard Gas Burial Grounds Reservoir Data 

40' T 40' 
" = porosity 

sublldalllnlertJdal mudflats 11 = gas penneabllity 
and rruxed fIa1s I t 

muddy bdaI channel fill 50' 

1 I 
Intel1ldal/supnltidal 
swamp'pea11Tll1e 

-t I 60' 
60' 

subt1dalllntertldal mudflats 
and rruxed fIa1s 

t I mIertldalfsupratJdal 
swamplpealllllle 

T 
70' 

I 
sublldallintertJdal mudflats 

and mIXed flats 

80' 
SO' I 

I 

• lransgressove manne shale 

90' 

I 
100' 

--100' I 

110' I 

• III =17.4%; 
I 

120' 
bde inftuenced Channel fill 120' 

11 = 27.8 md 

capped by m1ertldallsupralldal 
swamp/peal ""re 1 

--- -- :1 130' 

140' 
GIenDeanLm 

....... ,...l:I;:;::;::J;:::L 140' 

• Figure 18a. Vertical columnar profile of corehole WES-IC-Ol 

52 



( I t) Tetra Tech NUS, Inc BORING LOG Page_l_of+ 

PROJECT NAME: Ctane-MGBG BORING No.: OlT03 
PROJECT NUMBER: N3959 

~----~----~-----DRILLING COMPANY. Bowser-Morner, Inc. 

DRILLING RIG' Va<sA DC2J.1.A.... V 1000)( 

DATE: 5- 30- 0:1.- • 
GEOLOGIST: ....;CO;..;;;..;.;n~ti __ --,..,. ____ ....,.,.... ___ _ 

DRILLER' .:TAMES II SG\JE)..~' V~"lKle.t:" 

MATERIAL DESCRIPTION PfDIFID ReadIng (ppm 

Sample Depth Blows! Sample lithology U 
No (A) 6" or Recovety Change S 
and or RQD ! (DepthlFt) SoIl Densltyl N : : 

Type 0 Run (%) Sample ConsIstency C CD III CD N or Remarks ii. ... '0 III 
Color Material Classification S .. 

RQD No Length Screened or E ii. .c ... 
Interval Rock . 1\1 E f ~ 

(J) .. 0 ~ Hardness (J) III 

5-1 
0 / • 0/2- T .... t-,J MOtS\,- Pod2 i<EC. 0 C ~ LlMe:S-ro"-E. t=fl...AG ~D 

100S l / C.\..II..'t'E8 SlUT' 
0 

5- 2. / '12. 5T\l=F ~ ~'IE.'" ~, ...... T ""01'S, 0 ~ ML 
1010 

4 / SL _ GA.lLt>.e.El>.>S 
1'lES\DU~ ~O\ l.. 0 

5-3 / 1.5/
2 

STl FF 
CRA~ 

po (.L,6."(E'-L C;tL,..T - 'rC2 Ml 0 C! I3b.l 

IO'Q G. / ""0 To S~~'TO"-lC F~G$ M0IS, 
0 a G2.b{ 1'1. Sl . ~ ~I (' J.,() • 

5-4 / .'V, I v 
~ I 

102.4 7 1Ra:~1 ~T\l=F 'Ra=e r.c h"o? CF' I2..DU. 

/ IIF/I~ 
I~ GR~'( SAt-JDSTO~t:. 

f2, 1 ( 
Sfl..t..l\::)c;.-rOiUE.. 

/ SoFT ~N 

/ 'Wt\..L ~ 
10 .su R s:- c.A.s. - (..11 TO 

/ \5 ~ • L 140 \.E. IVcrr 
M-AI(.I ~ MU c..t-\ 

/ W~\OIS.' 

/ ":O!2..IU"., ~rT \ S 

IS / 17 
sto¢ (.00) 
Z J/9," ID - CORE. 

/ t...\ 
Ifb~T ~y ~A"-l~~ .,,~ VEf \~5? W€A1l€t£D 0 0 

L ~N ( LAtvt\ "-l ~"TEl)J 
:.E\.€.eA.L 
HoelZ :Jt-...1TS To 0 

/ 'b 
t-£) PeS > \ f L~ 2" ~~~ 3 ::,\1>.\ "-l ro 

/ ~~ 4 
210 CD %0 9~c ~ 0 

/ To BR 2-1.ca-:t).. '3 () t-Ioe.\~ :JNT 

/ \I&c :<:l.~~ .... 2.3:1 
\ fIC. (j 

/ eR 
~~ . .,..., :ll:~ -, \4oftrz .. :rNT 

/ M IT 
23~ ~ -"'> 24. 'l. 
1:\ - H-oftrt :rNTS -

25 / I\. \-lA~ ~~ 5At-JDSTo t-JE. 1'2..05 0 0 
• When rock coring, enter rock brokeness 

Drilling Area • 
Background (ppm): I Q 

01,03 



[ I L]Tel,a Tech NUS, Inc. BORING LOG Pagelof 1-

• PROJECT NAME: Crane-MGBG 
PROJECT NUMBER: ~N~3_9_59~~ __ ~ ____ _ 
DRILLING COMPANY Bowser-Marner, Inc. 

DRILLING RIG: \JER>t>.D~\ u... \J \OCJO)( 

BORING No.: 0 \ ,03, 
DATE: SI30IO~ 
GEOLOGIST: ..;.Co:;..=n~ti __ -:--___ ....,.-__ _ 

DRILLER :rAM~S \l5.GIJEAK" VA~K'e.t:' 

MATERIAL DESCRIPTION P1DIFID ReedIng (ppm 

Sample Depth Blows' Sample LJthoiogy U 
No (Ft ) 6·or Recovety Change S 
and or ROD , (DeplhlFt.) Sool DensIty N . : 

Run (%) Sample ConsIstency C Q) IX! a. N Type or or Remarks Q. ~ '0 IX! 
ROD No Length Screened or Color Material Classification S E Q. s:. ~ 

Interval Rock . CO E ! 
(Jl 0 5 Hardness 

.. III (Jl 

~5 :/ ~ ~ ~'t' Va< \2.08 Hi."::. 
5 At.J b 5,0 t-.}C 0 

L VB!? W! 
~o 1t17..· :r N'T~ 

:/ rrHRV OUT 
0 

:/ 
:/ Rlott ltEC 10 

~ _15 ® 39( r79·S 10 

:/ 'FR U\ 4:r()\~T 0 
:/ ~ t.JE.A~l}.A-" 
L VI~\tt) 

3:2..<g- B3.3"" 

• ~.'3 L 34·5 \:;1..30 IH~S 0 
/' ± 

:/ ~ 1240 l-!e5± 

:/ IM.s~ GPAf SHt:...l.E 1\.5: I() 
:/ Be 

:/ I~.o 
3~ at ~q sHAl£ a iO~1&I3E~ 

f.~ ® ~ 8'4.5 ~ ~ .~~ 
, , 
• 3'1 \--l.m'L~" 

:/ Sl\-t-.lD5 far-.£: NvD 4\ ~ 43, 0 

L st-\~LE. ~E-l.)EQA.L 
~l.. .:r~s_,\ 

:/ ;4'·1 
4~.o 

./ 
!Cl 

Lf'f L 4-4± ~ ~~3 1.,(')('") ''''' - - .5 

:/ 'v ~~(l.() BL 10 ~ AI-J.DSTONE 

'/ 
:/ io 

~r; @ ~ VG\-5 

:/ 14'1' HOIVZ..:rt-.Sr iO 
:/ "ilr 111 

• • When rock coring, enter rock brokeness 

•• Include mOnitor reading In 6 foot Intervals @ borehole Increase reading frequency If elevated reponse read 

Remarks: ~ HO~ wI ~?v4" gil TO J7;)...1 . 
. 5~ (p!I.i1~ EJ?:w. C._INC; TO 14-' eiGS. 

Drilling Area...--....---. 
Background (ppm): I 0 

Converted to Well: Yes No ---- Welll.D #: 01 TO~ 



( I t) Tetra Tech NUS. Inc BORING LOG Page 2L of 7.J-

PROJECT NAME: Crane-MGBG 
PROJECT NUMBER: N3959 

~~~~--~----
DRILLING COMPANY' Bowser-Morner, Inc 

BORING No.: __ ....;::0::;,..,:.,,1 T....:........;:O=-=3:::::.-____ _ 

DATE: 5130\O:l • 
GEOLOGIST: ..,;;C;..;;,o..;.;,nt,;;,..i _--: ______ _ 

DRILLING RIG' \JEI2Sp.. C2..\\..A.. \J IcoaX DRILLER' ::rAME.S 1\ 6Q)\lEAK." Vt:\NKJek" 

I Sample Depth Blows/ Sample lithology 
No (A) S·or Rec,;"ery Change 

and or RaD I (DepthlA.) 
Type or Run (%) Sample or 

RaD No Length Screened 
Interval 

I 53.C:; ./' 
/" 

• When rock conng. enter rock brokeness 

MATERIAL DESCRIPTJQN 

Soil Densltyl 

or I Color Material Classification 
Rock 

Hardness 

., 

U 
S 
C 
S . 

'To 

Bl 

Remarks 

11 ,. 
II 

PlDlFID R~lng (ppm: 

Ie 
o 

In 

o a 

o 

va .0 

o 

.. Include mOnitor reading In 6 foot Intervals @ borehole Increase reading frequency If elevated reponse read Drilling Area • 
Remarks: '5E:r <:.f\SIt-JG TO J'd,' ON 5l30' C) Background (ppm): I 0 

Converted to Well. No ---- Well I.D. #: _-=O:;;...\_\~O=-:;;;3 _____ _ Yes 



• 

• 

• 

"! :~ \ 1 -',' -~ ~'II- L ,..l " • ,"t' 

( I L) Te'", Tech NUS, Inc BORING LOG Page ~ of '"7 

PROJECT NAME: Crane-MGBG BORING No.: 0,,03 
PROJECT NUMBER: ~N~3~9~59~~ ________ _ DATE: 61301 Q;l.. 
DRILLING COMPANY' Bowser·Morner, Inc. GEOLOGIST: Conti 

--~--~~---------------
DRILLING RIG' \l~A - .DRlll. V lo::::::()X DRILLER' .J"A-Ue..s II SCru~\C1 VANtlec: 

MATERIAL DESCRIPTION 
SamplE Depth Blows! Sample lJthology U 

No (A.) 6 11 or Recovery Change S 
and or ROD ! (DepthlFt) Soli Densrty! 

Type 01 Consistency C RUn (%) Sample or 
S ROD No Len!l!h Screened or Color Material Classification 

Interval Rock . 
Hardness 

/' M~ ~'-( 5HM.E 

/' ~ ~ 

/' g~ 

3% fj) y( 7-:lA6 1& 
/' 
/' .ER 
,/, [\lSi: 

93 /' / 

/' '\ 

/' 
/' 

IQ /' [\J.m 

~ ® ~ (PA.s 
/' J~l.. _ ~ IT 

/' MSOfT l..T ~II c..t..A,(~t...)'t 

qQ - t--AHt>.I~ ~ c." SA....,DS,Of,JE 

/' :::t t _ . M~ ~'( Sl-\~LE ~ 

/' ! i SAt-.JDSTO~E ~A IlSI< :3,1.-0 
q~.5 /" i:l·~ 50F-t- ISLJ.( CDI:..,L/SI-tA.t...y ,0 

IVB< /'" ~~.., ~'Tot-J E, I"-J 5HOE. 

/' ~MI( 1 
/' F 

i~ f\.1 ,.\1 tD St\~IOwE 

/' \ "to 
I 1 LL 

% ® ~ ~A"..s q].o , ~'( ~ 
/' Mscq G~I( SH-AlE \I~ 

/' 
/' ., 

7 
• When rock coring, enter rock brokeness 

•• Include mOnitor reading In 6 foot Intervals @ borehole Increase reading frequency If elevated reponse read 

Remarks: ------------------------------------------------

PlDIFID Reeding (ppm 

N \. : 
GJ en N 

Remarks Q. .... '0 en GJ 
E 'ii. J::. .!! as E 2! 

<n 0 ~ as aI <n 

iOP 3' \/SK NO 
0 fEC... 

1,,-»> 11.5 
"~Ht..)t.Y sw.n LVi 80~.rz . 0 

a 

~.3",>'8~ 
VSIZ - HA.. 0 
SlcrSTON~ _, 

(IC)4.S 

iO\,,4' 0 
"lO n.e:..c. 
'1e-R. 

() 

W(HOlI'l BP 
~OItJ'iS 

0 

0 

() 
W .\1\03) 
\JrazT :S....rr 

0 

{I t 4D\ 
PES&.. '1 ~BIL wJ ""U""~ \JS b 
1-tJIUz... '301~O:S 
MOO - w6A-"I¥DlD 

0 

0 

Drilling Area r--:---, 
Background (ppm): I 0 

Converted to Well. \7 No ------- WeIlI.D. #._....::O::.....:\~T~O=_3=__ ____ _ Yes 



[ I L) Tetra Tech NUS, tnc BORING LOG Page 50f2 

PROJECT NAME: Crane-MGBG BORING No.: OF03 
PROJECT NUMBER: N3959 

~~--~----~----DRILLING COMPANY: Bowser-Marner, Inc. 
DATE: (01~\Q\ • 
GEOLOGIST: Conti 

~~--~~------~------
DRILLER' :JAMES \1 SG)IJEAI(." V~NKIR.K. DRILLING RIG' \lfP~-r£\t.L V\QOJX 

MATERIAL DESCRIPTION PIDIFID ReedIng (ppm 

Sample Depth Blows I Sample lithology U 
No (A) 6- or Recovery Change S 
and or ROO I (OepthlFt. ) Sod DensIty N t « 

ConsIstency C 01> !XI ~ N Type 0 Run (%) Sample or Remarks ii .. "0 !XI 
Color Material Classificallon S 01> 

ROO No Length Screened or E ii .I: .!! 
Rock . .. E f Interval fIJ .. ~ ~ Hardness fIJ 

/ M£O~ ~"''f S4!:J.AC.. C 

/ 101.13 '-f.SI G, ~ '€.{ 1 lo~ ..... M~AItt::> 'G/lA'l 5A\o.Jt)~Nt:- IS< .5.AN~t-l r\~-

/ " it:I ... 
TAN &.. 0 

/ ~ 

/ C> 

/ 105 l.t>\Uoz.:JN i 

/ , MCSI ~ 0 ... 5rZ.£Ai (~. 00 E.. 70 

~ @ ~ ~,%S ~ "]1.'N 
S~tJDSrO~E 

DR.\ Lt..' r-J Co 
\,\ARl) • I_ 

/ 0 

/ 
/ tlO ~(I2.\to) 

~ I-Z -.J t.J, • HI.5 /" r-... 8? III 0 ~ HooI?: .JlJTS 0 ./ 1I1.~ 

/. "0 112 CCAY 1=1 U-£Q 
I\t-,lO ~e STAINeo 

V VlR 
LAsT II OFCoIZ.E-

0 I'\~II{" 

/ ' .... L 
13.'5 rteru1:. BP "'3~\.s. 

k:s @) ~ "'4'05 BR ~. $\t..INeo 
c:J 

/ ~ ~\I[~~~~~ 
/ '~~ 1l~. 7. CLA'<'FIU.a: e 
/ 120- vtn :::JNT 

iT Fp~ ~t"-lS .+1f.Uo.. 

/ RUN 
0 120.1 f'Ee.B1 V 

\2\ / , ., 
('.LAY !==lu.all 235" 

/ .... 
~ 

~"""@ eoTt.-\ 
.., 

TAN ~t-.lD~-rot-JE 8< Yz."1HICf( 0 
/ 12~ -12,2.3, \IE.eT 

/ .:JlJT 
0 I "LL, ~ ~ct.rz.-3»1' 

/ ~. 
.~ 1-I()fV'C...:l "l T 

17.. ~~y 
When rock cOring, enter rock brokeness 

•• Include momtor reading In 6 loot Intervals @ borehole Increase reading frequency II elevated reponse read 

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

Background (ppm): I t) j 

Converted to Well- Yes No ------- WeIlI.D. #. __ O=-o..I_T~~~~-----



• 

• 

• 

[ I L]Telra Tech NUS, Inc. BORING LOG Page Co of J-
PROJECT NAME: Crane-MGBG BORING No.: 01 T03 
PROJECT NUMBER: ...;"N,;.;;.3;..:;9-=5..:..9......,....,~_....,...-__ _ 
DRILLING COMPANY Bowser-Morner, Inc 

~~....,...-~~----------
: DATE: --::'(p..Ll:Id-;qI~O=~=--_____ _ 
G EOLOGIST: ....;C~o;.;.n::.;;;ti~--:-: ______ -:--__ 7"-

DRILLING RIG' DRILLER' J"AfY'IE.5 1\ ~IJEAK'\ \Jt>.NI(IR.t:: 

MATERIAL DESCRIPTION PlDIFID ResI.ng (ppm 

Sampl. Depth Blows I Sample Uthology U 
No (A) 6·or Recovery Change S 
and or RaD I (Dept IVA.) So.1 Density N :.. : 

Run (%) ConsIstency C .. III N Type 0 Sample or Remarks Q. ... '0 III 
Color Material Classification S .. 

RaD No Length Screened or E Q. .s: !! 
Interval Rock . co E e 

~ {f) .. 0 
Hardness (f) III 

/ M T~ ~D~~ 
IdS ~t:,\Z ~ "n-

O I-4-\-ARD \:lS,:J \1 II 

% I@ ~ re.~.s w 
f'e S,. "JtJT=- NBe 1\.Uc .. 4---' lVo.b 

~ '-IS~ 
w/..HOlttt TN, 0 

/ t ;[1,* 
1~1, 

II 

/ \~,<-
1;1.<:\, a ,I 0 

t?O.~ /" \30-0 II ll.;)S3 
/' 

/ S6VS(:>A{ 10 

/ ~et\'!-
~s 

/ tvYQF. ~t> '::;iAlk\C, iLl 
~to::; @) ~ ~qS @, I~ TO \3B 

/ \~1' '3 \JB~::rt--..n-
C'1 

/ 
/ ~ 

I~C! l38-t 
CJ 

/ 1~5 J ~'( I-lA~ l J M.F.s!" a\...l'F-. Be. 

ItrJ.o / / ~Z-J~ (\ ~\4" C 

/ '\ 
fv1 I~ SfAlNW 

/ 0 

/ 
"7"\ / 44 r- ~ \ 'itt.1- 4S°d..J"" ('") 

;;?,S @ 7jA;; qx. Fe ~T_ 
.S rx 

/ 
'" 

11'17- \l\"7. 4 0 

/ ~f.l;1 ~,~:rNT 
f'., 

\ '-t. .2 

/ \JE.CL\:r t...JI. 
Fe,S, 0 

/ f'., (1330\ 
Lt£l.S / \ ~ ~ ~ ~ 

• When rock coring, enter rock brokeness 

•• Include mOnitor reading In 6 foot InlelVaIs @ borehole Increase reading frequency If elevated reponse read. 

Remarks: 
Drilling Area.-__ -, 

Background (ppm): I 0 ---------------------------------------
Converted to Well. v No ----- WeIlI.D. #:_-,O=->-..I ,----'--'0;...;3=-____ _ Yes 



( I l]Telra Tech NUS, Inc. BORING LOG 
PROJECT NAME. Crane-MGBG BORING No.: 
PROJECT NUMBER: N3959 DATE: 

~~~~----~-----
DRILLING COMPANY: Bowser-Marner, Inc. GEOLOGIST: 

DRILLING RIG' \l~ t:l2.lu..... \j ICX)::)'K DRILLER' 

MATERIAL DESCRIPTION 
ISampie Depth Blows I Sample lithology U 

No (A) 6- or Rec;ery Change S 
and or ROD (DepthlFt) So~ Densltyl 

C ITypeOi Run (%) Sample or , 
ROD No Length Screened or Color Material Classification S 

Interval Rock . 
Hardness 

/ "- .H~ ~'( LI ME.ST(),J F" &. 

/ 
r~.S <IV I~ S·X," ...... 

ER 

/ ...... 
1G!1 I' 

I'S / ISs~~ ~ 

/ l3arM 

/ 
/ IwlUi.. 144 -/54 

/ I S'1ill_D 142..- IS!;? 

/ ~~rrE. 1~-14'l. 

/ 
L 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• When rock coring, enter rock brokeness 

.. Include mOnitor reading In 6 foot IntelVais @ borehole Increase reading frequency If elevated reponse read 

Remarks: 

Page -=1- of l 

0l10~ 
&-,.-02 • 

Conti 

PlDlFID Reeding (ppm 

: 

i Remarks 
ID 

f 
ill 

ii "0 
E i III 
(fJ 0 

lD 

ItSO .. e t-ct'.rz. JIJI 
0 

II f,t ~ S t-tlZ.rl.::~tJf I(J 

1153 HOCbZ -::rNT 10 

Drilling Area ... 

------------------------------------------------ Background (ppm): ~ 

Converted to Well: Yes No -------- WeIlI.D. #:_..::0::;...\:.....\..:.....:;.,0-=3=--____ _ 



• 

• 

• 

[ I tJ Tetra Tech NUS, Inc 

BORING NO' 

CONFINING LAYER MONITORING WELL SHEET 
PERMIT No 

OlT03 

PROJECT: Crane 
PROJECT No.: ~N~3;;";'9';";59-----

DRILLING Co.: BM, Inc. BORING No.: 

SITE: MGBG 
GEOLOGIST: ~C~O'-:"N'::::T:-:-I ----

DRILLER: \j t\N\<..1 RI<, 
DRILLING METHOD: AIR ROT 
DEV. METHOD: .pUMP/SlJe<::€ 

DATE COMPLETED: 
NORTHING: I ~ ~-:-&:::--:""'----77'"i 
EASTING: 

; 

114--...,.----,.~---~i===1----ELEVATION OF TOP OF SURFACE CASING 

T'(p ..... f----I---STICK -UP TOP OF SURFACE CASING 

ATION OF TOP OF RISER PIPE 

1411----+--RISER STICK-UP ABOVE GROUND SURFACE 

........ --+---1 D OF SURFACE CASING ___ 4.!...'_' ____ _ 
TYPE OF SURFACE CASING _=Sc....;.,-=E.E.L= _____ _ 

GROUND ELEVATION 

m~7Ji~:::t==: ~PE OF SURFACE SEAL .3 1)( .3 I .>< c.:,11 

C.O~c.. PAD 
"'~i<:*--+-- RISER PIPE I D 2' 

TYPE OF RISER PIPE PVC 

'A4-+--- BOREHOLE DIAMETER 

rA~rr---+---PERM CASING I D _--..:.6_' _____ _ 

TYPE OF CASING & BACKFILL _-"-STc...:E;;::E;;;:.L ____ _ 

CEMENT BENTONITE GROUT 

ELEVATION / DEPTH TOP CONFINING LAYER 

ELEVATION / DEPTH BOTTOM OF CASING 

ELEVATION / DEPTH BOT CONFINING LAYER 

........ ---t--- ELEVATION / DEPTH OF SEAL 

~--+---TYPEOFSEAL __ C~E~M~E~N'_'T~/B~E~N'_'T~O~N'_'IT~Ec....;.G~R~O_UT~ ___ 

4----+--- ELEVATION / DEPTH TOP OF FILTER PACK 

........ __ -+-__ ELEVATION / DEPTH TOP OF SCREEN 

5 11 0..0. 

CoRt. 2~m~~~~~~DI---t--TYPE OF SCREEN 
\-lOU:: _ 

PVC 

SLOT SIZE X LENGTH 

I D OF SCREEN 2' 

:«00 __ ----+-- TYPE OF FILTER PACK 

~o - 30 SIE.,\)E.. SI!'t 

S A. N D (:>1 LI c.t0 
c.-" BOREHOLE DIAMETER BELOW CASING i.J 

Qmm::~I----+-- ELEVATION / DEPTH BOTTOM OF SCREEN 

Io!et------t--- ELEVATION / DEPTH BOTTOM OF FILTER PACK 

TYPE OF BACKFILL BELOW 

WELL SA.t--JD 
ELEVATION / DEPTH OF BOREHOLE 



( I tJ Tetra Tech NUS, Inc BORING LOG Page -.L of 1-

PROJECT NAME: Crane-MGBG 
PROJECT NUMBER: ~N=3~9~59~ __________ _ 
DRILLING COMPANY. Bowser-Morner, Inc. 

DRILLING RIG' 

BORING No.: 0\ TO 4 
DATE: ---':.5=':""3"':'\"";:, o~z.'--------. 
GEOLOGIST: -.;C:::o.:.:.nt::.-i _~ ____ -:--__ _ 

DRILLER' :rA.ME.5 IISQ\)'EA~'1 V~t-JKIR.I( 

MATERIAL DESCRIPTION PlDlFID Reechng (ppm, 

Isampl. Depth Blows I Sample Uthology U 
No (A) 6- or Recovery Change S 
and or ROD I (D' nth"" SodD""".tyI 

i 
t 

i ITypeo, Run ('>'0) Sample or C 
Remarks 

.. .!! 

leotor s ii ,g ROD No Length Screened or Material Classification E 
Interval Rock . ~ f 

0 
Hardness Gl 

S-I 0 / lIZ I"Sn;:r ~ [7 S lI.,\\( CJ..b.'< - Te ~L : t.A.OIST- 10 ~ 

1'305 2 / I-ltb.-<E-'t ~~~ ItIt.. IU:SIC. SOl \.. 
0 

ISe '/ lIZ ~ PWt.LA't'E..'< .s\~ ~ 0 
13'0 4 / it:> C 
IS~ / 1;, SfIFF ~~ ~'cE-y 5.Ak If") ~ lM~l5T 0 
113\5 b 1/ it!. 2-

~ ~\ b \t$~~l?~;~ , Cl. \~l'\ ~ \0 10 
/ 1I'';'\\la lSA"-lO~T'-'''''c G fct. ~ 1C..2 ~IT ~. 

/ RE:..A.tv\ !=(.OM <:)-

/ lS WI ~:Y4,!fgl1-

\0 / START Cb~ t:.,"T 

1/ \5' 

/ 
1/ 
1/ 

15 / 
/ I~Aeb ~ lSi\. ... \1'\.c...,",,1I. \.F '\6:> ULtIS) 't) 

/ < :,,~j 'A. 

:~ (~Vl'"'\r:..t..l(. PL ~ 

/ ~ 114 ~ a 
/ '1SL I~.q \\ 

5to (1) ~ 'is·~o I3R 10_5 " 0 

/ .~~~~ " 
/ i_~~:~ II a 
/ lEe 23.3 ., 
/ 24.2-

" a 
25 / II\. 'jA.~ St\WD~o~ r~\~~t~ 

• When rock coring. enter rocl brokeness 

•• Include monllor reading In 6 foot Intervais @ borehole Increase reading frequency If elevated reponse read Drilling Area • 
Remarks: P~SME..o ')..." Sf'OOt.JS TO <e. J.. ' Background (ppm): I 0 , 

S::r..l+" 1311 To lSi, S'TA~ S" coIlE Q IS,) (2.4'sIlCbCOf2€..") 
op 

Converted to Well:' Yes No ----- , WeIlI.D. #:_--=O:..:\,-T~O_4~ ____ _ 
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• 
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[ I t] Tetra Tech NUS, Inc BORING LOG Page ':l. of 3::.. 

PROJECT NAME: Crane-MGBG BORING No.: OlT04 
PROJECT NUMBER: N3959 

~----~----~-----
DATE: .s 131\ 0;'" 

DRILLING COMPANY. Bowser-Marner, Inc. GEOLOGIST: Conti' 
~~------~------~----

DRILLING RIG' \}E'.R.StI.. MIlA. \I'OOO~ DRILLER' :rAMfE..S. 11.9:WEAl::" \lANKI£./( 

MATERIAL DESCRIPTION 
Sampl Depth Blows! Sample Ulhology U 

No (A) 6' or Recovery Change S 
and or ROD ! (DeptWFt.) Soli Densltyl 

C Type 0 Run (%) Sample or ConsIstency 
S ROD No Length Screened or Color Material Classification 

Interval Rock . 
Hardness 

~5 / w 
l~ ~t...I SAtJDSfOt-JE. '5< 

/ E£. 

/ 
/ 
/ BL 

54.: ® ~ e.~~ .S ~ 

/ '''' SAt-JDSrot-J E. . 

/ I 
/ 

1~C:; / / 
/ 

/ ~ '35-~ LAt-Alt-.ll:l."TE-D !L wi 'J.il-\lto..J CoAL 

~ To 

/ ~'1" 
, 

A ":I. / ~ 
, ~. ER 

~ ® ~ 14% - --
Ls S(Wr/ CZA.'f S++~ 

/ M 
SePT" 

/ 
/ 

144 / / 
l1 

/ NO QE..G - IV or SJ EE 

/ Wi-4 b; I' I-J A. pp~J",) E,{;:) 
D~I u..«:Ji t-..)C5r=ec 

/ 'J. SOl=i f.A~\UI t::..L 
PO!>'S I ~LE .s~~\".e lJJ/ 

/ <;L~I.<,S. - I R: I t.J 
(lD~ c.,~tatS4t wf\ S 

/ Sj.J.~L.y 

/ lr 

• When rock cOTing. enter rock brokeness 

•• Include mOnitor reading In 6 foot mtelVais @ borehole Increase reading frequency If elevated reponse read 

Remarks: 

PlDJFID ReadIng (ppm 

N \, ~ II !XI 
Remarks ii. ... '0 !XI GO 

E ii. s: 
~ .. E f 

III as 0 5 III !XI 

(1~25 O· 
'SC\JEA!A.L eP 
HOru--z:. 

::!t-Jt" 
10 

12~.2.. ~ ~~, i 
14~ I) ~ .:l N'I'. 
SlA.I'" e.o 

0 ': 30 I SOM f SOL. CA~ 

~I -"> ~2. 
"7 - HCRI 1::. ::rfJiS 

GI2AI(e 3~':i: 
0 

(, 4-35"' 10 -
rool2.. i2.EC a 

0 

~~I DLE ~Oj:.T' 
sW::A.t..E e ..3=l1:± 0 

0 

0 

0 

Drilling Area .---::::=---, 

Background (ppm)', 0 -----------------------------------------------
Converted to Well' Well 1.0. #: ____ 0 __ 1 _\..;.,.D..;.,.4~ ________ __ Yes No --------
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( I L]Telra Tech NUS', Inc BORING LOG Page~of 7-

PROJECT NAME: Crane-MGBG BORING No.: 0\\04-
PROJECT NUMBER: ~N~3~9~59~ ____ ~ ____ __ 
DRILLING COMPANY' Bowser-Morner, Inc, 

DATE: 5- 31- Q2.. I <e -1-02 • 
GEOLOGIST: ~C~o~n~ti ____ ~~ __________ __ 

DRILLING RIG' \\E.R.SA. ~\LL \J Ic:x;,CX. DRILLER' ::rAME~ \\ s.v\l~ /I VANK\Rt::' 

MATERIAL DESCRIPTION PlDlFID ReadIng (ppm 

Sample Depth Blows! Sample Uthology U 
No (Ft) 6- or Recovery Change S 
and or RaD ! (DeplhlA.) Soil DensIty! N : . 

ConsIstency C G) CD j!! N Type 0 Run (%) Sample or Remarks Q. ~ CD 
Color Material Classification S 0 

Rao No Length Screened or E Q. ..c .! . 01 E f Interval Rock (fJ 
01 0 'E 

Hardness (fJ CD 0 

c;{.s @) y« .~ 
L 
/ 53.5 53,~ /' 
./ - IMm.D ~'( I 'IU1'Ell.S~ ~~lf. \lE2 ~\~L'-t B~ C) 

/ ~ , 
IlI.l.JD S~ t-J ~~ I~UlA.E£Q.~.i-~±4.S 

/ I ~~~~ It> 
/ - l:1att.J'TS. 

-

/ CJ 
I~ ~ 91: 6':%; .. 

QS 

/ - 0 

/ - • / - , 

0 

/ 
-
~ L.A~T 1'(" '~~, ~3 SA. "-J ....... S;.(' t--.lE. 8L pC, to 

/ " I 'JB1 ? .,. t-\ l t..)L.'< \0 h 

/ - TH \CK...l t.( ea::cf.D 
G:.6.0 .,~ 

/ £~. Iv\ rt?Ay SHALE (~ ., \-\~1lD ee 
/ 10 

, M 
4-Z' (f) I~ ~.r:t. 50FT 

'1(.5 ·S ,. 0 

/ .. IT 

/ ~.~- , r 51~ t-.:t:5\ fULL 
0 P'f"R \ IE Lu I c.o A.L fn:.-~L 

/ ~tj ~r,- &.1(' COAL 
~J"-l\ 

I~ 
<:o.LD t:£ '3' 

ll..l COA..L HfGt€f. 

/ . ~I\~ ~y '5A~S~ iPb ~~~l:.~ 0 
101,5 /' I~ 

{CF6IS .... ../ " / 0 
/ 

" 

IS.O 7S - ~ 

" 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): I a I ------------------------------------------------
Converted to Well: Yes No Weill D, #: O,~o4-
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( Il) Tetra Tech NUS, tnc. BORING LOG Page 4 of.3: 

PROJECT NAME. Crane-MGBG BORING No.: OlT04 
------~~--------------PROJECT NUMBER. N3959 

~~~~----~-----
DRILLING COMPANY. Bowser-Morner, Inc. 

DRILLING RIG \ltRS~ -~\ LL \J \(XX)X 

DATE: c,,-\-O:;l-
GEOLOGIST: Conti 

~~~--~------~------
DRILLER: ,:rAMES II SQuEAIL" V At-J 1<, tK 

MATERIAL DESCRIPTION PIDIFID ReedIng (ppm 

SamplE Depth Blows/ Sample Lrthology 

No (Ft) 6- or Recovef)f Change 

.. nd or RaD / (DepthlFt ) Soil Densityl 

Type 0 Run (%) Sample or ConsIstency 

Rao No Length Screened or Color Matenal Classification 
Interv .. 1 Rock 

Hardness 

15' 

is / -' - I~~ ~kt' ~LE w/~~~S 
/ 

-
"U 

~'=' tv ~ 7.~~ --cAs .5 

/ - -
/ - -

~ 

I~-i / rstl~ 
~ 

8'2. / HO\..f 
/1\. 

--I --I 83 / ~I.J M50Fr Ji1y our 

/ \V .., HArD 
J 

/ I I t 
/ 

I // ....... ~*,y t-lA..{'l£> SH-A-t.e 

/ I I 
7.fc) ® Y% 9,4'0 

/ , 
I / 

/ I 
CG / /1\. 

/ "V 
I I , 

/ 
1.4 / 

I 1 ~ ® 7% "71..5 

/ 
/ I I '1 

IClQ.O .. ,.. 

/ ~ "hfCD '-"I"""'" ~I/ Slt1'>\O~ 
- SOI='1 IBLK '-D~ 

• When rock cOring, enter rock brokeness 

U 
S 
C 
S . 

~ 
Et\ 

IBL 

BR 

Et 

l'k 

\18 

N t : 
II III II N 

Remarks Q. ~ "0 III 
E 1i .0::: .!! .. E f 

(J) 0 5 .. III (J) 

75~/=1- \/B~ 0 
wi HAR,t)- 55 ~ 
Qt 'Z. i=" 1lA.E.C 
,:n)1...,r ~ 7(.,. S 
Tt\~~ In 
eECOM£5 
li:.l.oc.i'. v e 17.5 
Tb S:L'. 10 

(0-1-02 (~;'" 0 
~-3-o2 (1b45"' 

lbt> 2.' t.-\tg:','...,G 
0 

"S<o,1 tk%.12: gp C 

1~7, , 
l"t-lT 

'\ I, 

'81~ ':f- " I' 

t> 

~q ~C.OM~ 
l3L0CJ<.'f C 

16 

6 
, 

(t 4 10\ @CJ3 

<:J 
1tIP 1Ls M.ISS,~ P 

Iq~-,co VBIZ.. C) 

WLSE,\JEAAL 
If>p 301'-.nS 
fHJ\t\?; , 0 

C) 

Drilling Area ~~..., 
Background (ppm): I 0 

Converted to Well Yes Well 1.0 #: _---::;0_1;..-1,;,...0=-4..:....-_______ __ 



[ I t]Tetra Tech NUS, Inc BORING LOG Page ~ of -::;-

PROJECT NAME: Crane-MGBG BORING No.: Q\ ,04 
PROJECT NUMBER: -:::N~3_9~59~~_--:-__ _ 
DRILLING COMPANY Bowser-Morner, Inc. 

DRILLING RIG' \l~ Dtt\\k. \) \OOO-X. 

DATE: &r3-0~ • 
GEOLOGIST: -=CO:...;;;.;..n;..;;ti __ -:-r-___ --.-__ _ 

DRILLER' J" AtnB \\ ~\)EA.t::.." \J~N KI ~( 
MATERIAL DESCRIPTION PlDlFID ReadIng (ppm 

Sample Depth Blows I Sample Ulhology U 
No (A) 6"or Recovery Change S 
and or RCD I (DeptM't) Sool Densltyl N t ~ (%) Sample ConsIStency C .. DI .!! Type 0 Run or Remarks a. .. 

0 DI 
Color Material Classification S II Rao No Length Screened or E a. s:. .!! 

Rock . as e f Interval ~ as 0 ~ Hardness C/J DI 

ICX'.O 

/ ~ ~ Ml"'~- ,--.FII'~ .. --.-~ ~ 0 

/ I ,0 
I~S /' ,I 

91.A~~e 
(.I 420. 

CJ 1/ 

/ ~~A.-L 

1/ 
-- SICAV' ~ 

SAl.\~t-lF ~ 0 

/ loC:. II' lao...,. IO:t &;., t-le b 
1/ M 1m 

.<;A.~SiC>~. SE.u~L ... HAI2c 0 
i"'4; .5 ® I~ ~.% .S I~Jrs~ 

/ l08,~ -+ \O'is.!:> 
0 'J EJ?;r ::rt-3T 

/ l\J5 
c..,.l(."H"t ) 

1/ ~~ 
Il~ ~'? "'.> 
IUO.5 VEe • 112 / ) • BR 1I1-112.. Jed 14, _ .... f"e. Sr.lI"J s:> 0 

1/ 'TO 

/ Jl1- J I~ ~y Pt~~~~ S:G 
\IS 114~11f- 0 

/ , ~~L& 
~ ® ~ :>~.s 18< tlO{l) z. 'J'bl t-J\f~ 

0 
/ 
/ , , <:) 

/ 11'1 
, To I (:...p l\.~.<; INTO 

t1'l1.-t ttoQ'z. 8P 
:lOIN, 

/ I~ TAN ~t-Jt::GTOI'-$ L\~\ 0 ~ ljq.C . 

/ \ lO.!,') II /I 

12.1.0 II It 

11'2I.r::; /' / IJ_.2:.1 ~1St+ 
0 '/ "- COLO~ I IV ..s~ 

/ 
/ a 
/ '1 • .b> 

• When rock cOring, enter rock brokeness 

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

Background (ppm): I () j 
.. Include mOnitor reading In 6 foot Intervals @ borehole Increase reading frequency If elevated reponse read 

Converted to Well: Yes v No ---- Well 1.0. #. _~Qc::..Il"-T...!.-::O=_4.l_ ___ _ 
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• 

[ I L) Telra Tech NUS, Inc. BORING LOG Page~ofl 

PROJECT NAME: Crane-MGBG BORING No.: Otl04 
PROJECT NUMBER: N3959 

~~~~--~------DRILLING COMPANY. Bowser-Morner, Inc. 
DATE: 
GEOLOGIST: Conti 

DRILLING RIG' \I£RS~ DR.\ IA. VIQOj( DRILLER' 

MATERIAL DESCRIPTION PIDIFID Re .. ,hng (ppm 

Sample Depth Blows! Sample lithology U 
No (Ft) 6·or Recovety Change 5 
and or ROD ! (DeptWFt ) Soli Density! N : : 

Run (%) ConsIStency C .!! IXl C> N Type 0 Sample or Remarks Q. 
.. '0 m 

Color Material Classification 5 '" ROD No Length Screened or E 'li ..:: ~ 
Rock . or E f Interval {Jl 

GI 0 'C 
Hardness CJ) m Q 

Il2.s 

/ ~ t~ S~~~~\O~E. ae ~~r°'\l~ 0 

/ 
- - ---

:l\.JTS b 

% @ JY' S-% 
9.S. \18' 

t2U~/2S£l, 
. \IF G£Jt.I N $S 0 

/ -- _. To OfZ..SI~NE. 

/ "b az ~ 1d-rl't-j ~~ a 
l"bl L f!le~ ~t:I.'-.) DS"Ot-JE - M 1'0 \J~t :t (\SW' 

/ .... c 10 G:fzAlkJ£D 

/ ~ 
~ ,.. / 
~ @ ~ !<s 

/ 
1~.3 / ~t( ~ rHA~ LI UE.SIOf-,JE 

/ 
/ 
/ 

ILJO.t: / / 
./ "- '41 
/ -

r-.. 

/ 
I~ ® ]1i 194.5 " / 

'" / 
/ r-. 

/ " / 
/ " 150 If\. 

, 
~ ~ 

• When rock conng. enter rock brokeness 

•• Include mOnitor reading In 6 foot Intervals @ borehole Increase reading frequency If elevated reponse read 

Remarks: 

0 
w l-e~lt.kP 
J)J\c" 

1(\ 
I?F,-~ ~ l3l-.'J.; 
~ c.o...m.0T 

£. D 
IU_lJ~FO[MffY 

? 

137. , a 
fi\.4 ~ll 
'~~-(.. I -9 

J'~1> 0 
'40.1 

C'~ 
l~.1 ::'_1~.5 
\J£.Ia" UlGlTE..l=tU ~ 

IlOIt.:lT L"'b~~ 
141 -141-::2, " 0 
2) 3..:rr 1='e STAIN 

l14f-'l-""" 142-45°~ 
::J"t-l'f 
11~--8~'43-1 0 
H-1<}.:J~~ 

14-4 -I u-z. :rtJ'l 

rF0=6\LU. ~tn'l 0 -
c 

(UoI5"' 

Drilling Area .---=--. 

---------------------------------------------- Background (ppm): I 0 

Converted to Well. v No ------ WeIlI.D. # _-...:D~\ \~OL4-+-______ _ Yes 



[ I L]Tetra Tech NUS, Inc BORING LOG Page~of 1-

PROJECT NAME. Crane-MGBG BORING No.: 0\ \" 0 :\ 
PROJECT NUMBER: N3959 

~~~~---------
DRILLING COMPANY: Bowser-Morner, Inc. 

DATE: ~- 3 -0;1. • 
GEOLOGIST: Conti 

DRILLING RIG: 
~~----~------~-----

DRILLER: :!A.tv\~31'~~' Vt>.NK.Ie.K 

MATERIAL DESCRIPTION P1DIFID Read,ng(ppm 

Sample Deplh Blows I Sample lJlhoiogy U 
No (A) 6- or I Recovery Change S 
and or ROD I (DepihIA Sod Densllyl 

C i ~ i Type or Run (%) Sample or Remarks ~ '0 
ROD No Length Screened or ! Color Material Classification S , 

E i Inte",al flock . ~ .g 
Hardness 

115:> / ¥ 
\51 B HA\Zt) 'y L\ ME.Srot..l£ E£ FO$ll. t1=E..V1'UUc" 0 I~S 

I~~ ® ~ ~3 ~~S~~E 0 

153 / 1 "'\ , ~ 

.~ Srtt.J~~ '0 

/ ltJrM (1(,40") 
<! 

I / 153' 

/ 
/ / 

/ =er U-f.LL OlJ b/I.{ 

/ .5i"i1= F=.W 141- I~I 

/ .slli.D 13~ - 152 

~ BE,N,- f~4- 13 S 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• When rock coring. enter rock brokeness 

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

Background (ppm): I 0 
... Include mOnitor reading 10 6 foot Intervals @ borehole Increase read 109 frequency If elevated reponse read 

Converted to Well: Yes No ------- . Well 1.0 #: 0\ TC).:::\-
----~----~----------
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• 
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( I L) T elra Tech NUS, Inc. 

BORING NO 

CONFINING LAYER MONITORING WELL SHEET 
0\'\04 

PERMIT No 

PROJECT: Crane 
-==~-----

DRILLING Co.: BM, Inc. BORING No.: 
PROJECT No.: N3959 
SITE: ~M"':"G::":B=-G~----

DRILLER: \JhNI(.1 R..t<. 
DRILLING METHOD: klR ROT 

DEV. METHOD: P\)M$>/SU~bE. 

DATE COMPLETED: -=-~~-=-t 
NORTHING: I~~I 

GEOLOGIST: -=C:....::O~N.;..;.T..;...I ___ _ EASTING: ao~ ;"""'-:;"""::::'-'----i 

It=-~I----"~---~-===~--ELEVATION OF TOP OF SURFACE CASING 

4 
rYf> 

I T.o.R 
'E.I lIE II&:::" 

.4---+---STICK -UP TOP OF SURFACE CASING 

r-----. .... I----+--·FLI~VA·TION OF TOP OF RISER PIPE 

14-11----+--RISER STICK-UP ABOVE GROUND SURFACE: 

4---+_--1 D OF SURFACE CASING 4/1 --------
TYPE OF SURFACE CASING --"S'-"'...:EG-::;.:;-;;,..:L=--___ _ 

GROUND ELEVATION 

tf;"7l~r:t:==TYPE OF SURFACE SEAL 3 f X 3 I >( G, I' 

c..,o ~ c.J?8rE.. PAID 
... ~~--+-- RISER PIPE I D 2' 

TYPE OF RISER PIPE. PVC 

'A4-+--- BOREHOLE DIAMETER 

rA~q--+---PERM CASING I.D _---.;6~' _____ _ 

TYPE OF CASING & BACKFILL'_S.:-T;.;;E;.;;;E;;;;,.L ____ _ 

CEMENT BENTONITE GROUT 

ELEVATION / DEPTH TOP CONFINING LAYER 

ELEVATION / DEPTH BOTTOM OF CASING 

ELEVATION / DEPTH BOT CONFINING LAYER 

4----+--- ELEVATION / DEPTH OF SEAL 

~--+---TYPEOFSEAL ___ C~E~M_=E~NT~/B~E~NT~O~N~IT~E~G~R;.;;;O~UT~ ___ 

4-----+--- ELEVATION / DEPTH TOP OF FILTER PACK 

15' 

IIiIDI 
4----+--- ELEVATION / DEPTH TOP OF SCREEN 5 _""":-=-::0-=---14-,-1-\ 

·~~-----r--TYPEOFSCREEN PVC 

SLOT SIZE X LENGTH \0 SL..)( 10 I 

I D OF SCREEN 2' 

~""-----+---TYPE OF FILTER PACK 

t:t: 20-30 51E..vE !)1"t.,E 

S lei c.A sAtJi:l 

BOREHOLE DIAMETER BELOW CASING 

ELEVATION / DEPTH BOTTOM OF SCREEN' 

ELEVATION / DEPTH BOTTOM OF FILTER PACK 

TYPE OF BACKFILL BELOW 

WELL SAt-JD 
I--~ _______________ ~t:._=__=__=__:..+---ELEVATION / DEPTH OF BOREHOLE. 

s" 



( i l]Tetra Tech NUS,tnc. BORING LOG Page_l_of~ 

PROJECT NAME: Crane-MGBG BORING No.: OITOS 
PROJECT NUMBER: N3959 

~----~--~-------DRILLING COMPANY' Bowser-Marner, Inc 
DATE: (0-","\- 02.. • 
GEOLOGIST: ....;CO;....;;..:.,n;,.;;;,ti _________________ _ 

DRILLING RIG' ,,~ OOu- V tOOOX DRILLER ::rAME.5 "~~" \/1\t\lI(,gJ(, 

MATERIAL DESCRIPTION 
I SamplE Depth Blows! Sample uthology U 

No (Ft) 6" or Recovery Change > 
S 

and or ROD ! (Oepth/Ft Soli O""'"tyi 
C IType 01 Run (%) Sample or 

ROD No Length Screened or Color Material Classification S 
Interval Rock . 

Hardness 

S-I 0 V 'h. ~ ~ 
lNu 

CL e .$1(.;TV C.LA,,( -Ie 
1320 ~ V ~ lEo ~ 
~l V '_4-'2 SrIFF" ~ ~ CL 
1132S 4 V lISeN 

1'( 1l'~.A .... ,ro .. '" J"j ~ 4 
~3 5 / .cg/, 

5' STIFF I~t-J ~·SOfLI I WEAIH€X£o ~~l..Jf'Co.-.e 

1330 L I(EIII~ !R£l:@ S'± 

V I t::tnu.. 0 ....... 15' ljJ/ 

V (otl~y' 'Brr TO 

V fAclLn~ ~~G 

/0 V tRI. LA... 'KCDS 

V -

V 
~ 
V 

Ie; / c::AY 

/ IU,\?{) ~ S.C:o..\JDSmtJE ~ 

V .~~ 

V 
V 'lb ,et -'>20 

/ ~ 
:e~O"-l 

CA~l"~, 

3:"ft6 CD I~ ~.I. 10 
7 

V 
'2,1 -

V IBL 

V r--
~ 

2. I? / 17 ~Y '1 
• When rock collng. enter rock brokeness 

.. Include mOnitor reading In 6 foot Intervals @ borehole Increase reading frequency If elevated reponse read 

Remarks: ~H '2." Sf\.:n - Sf'OC"-.J> W( I< \ G It> 5' Ra=, 
C~RlE. wI 5" OD - .;lJfg··:tD 6\ \ IS ~ '3:l..' 

PlDlFIO R_'ng (ppm: 

: 
Remarks 

GI 

I 
G> 

ii '0 
E .s::. 

~ f 
~ 

MEl 1ST b 

ltOIS, 10 

MOIST ,0 

('"-"'5) 
11-11'-.) ~~ 0 

:':"C) M ~ 17.ft)S 

i~17 I3PFe 
!::ri.JTS 0 

~~~:r..ns 
ptA'1'l FH.A.£.O 

0 

I~':?~± 
I~~~ :r...rr 0 

0 
I'?A~/~ 

Drilling Area ~ 
Background (ppm): ~ 

Converted to Well' Yes v No ------ WeIlI.D. #: ___ O;;;.....;..I....;T_O--:;:;S'--_____ _ 



• 

• 

• 

( I L)Tetra Tech NUS,lnc BORING LOG 
PROJECT NAME: Crane-MGBG 
PROJECT NUMBER: N3959 

~----~----~-----DRILLING COMPANY Bowser-Marner, Inc. 

DRILLING RIG· 'JERSA cRlIA.. \JlCOOX 

BORING No.: 
DATE: 
GEOLOGIST. 
DRILLER· 

MATERIAL DESCRIPTION 
Sample Deplh Blows I Sample Ulhology U 

No (Ft) 6M or Recovery Change S 
and or ROD I (DepihIFl) Soil Densityf 

Type or Conslslency C 
Run (%) Sample or 

Color Material Classification S ROD No Length Screened or 
Inlerval Rock . 

Hardness 

25 

/' \V [\. ~AflL) 'ea'f ~"-lDSrO~'E. a 
/' 

"-/' ;n.S 

;?7 ® ~ ~.~ 
"-

~AClD ~ "-
SM)£SrONE \I~ 

/' i\ I 

/ i\ , t 31 ... 

Page ~ of ~ 

01T05 
~- 4- 0;)' 

Conti 

PIDIFID Reading (ppm 

N :... : 
Cl I» N 

Remarks a. .. "0 I» 41 
E a. s:. 

~ .. E f 
(II .. 0 C (II al 

0 

~T.8 COI.OJ. 
C.t1AN~E 0 

u.;j Vffi.TI~ 
[.!o t"-lT 
1~.3 ~ 2'\ IJ.J! 0 
It-\Jn-IE.S.-~~S £.I:) 
t=-e~IN~ 

32 /' ..01IIII 
~~ L.AS,. 2..11 'E'£CoM E,s • 1\61- (142.0\ '0 

/' arTl"f) SUt:J..y -

/' 
-'@-' 

3Z 
- .. - --

/' -. 

/' 
/' SE:T WE.t...I- 21 -3\ 

/' S~"-lD 1'3 - 32 

/' BENTQt-j \~ ''+ -r g 

/' 
/' 
/' 
/' 
/' 
/' 
/' 
/ 
/' 
/' 
/' 

• When rock collng, enter rock brokeness 

.. Include mOnitor reading In 6 foot IntelVals @ borehole Increase reading frequency If elevated reponse read 

Remarks: 

"Til" ~ 
I CoP-t. FILl-£D 
'-AMIN~ONS 

Drilling Area r--=---, 

Background (ppm): I C -------------------------------------------------
r 

Converted to Well: v Yes No -------- Well 1.0. #: _--.-.,;O=-:.'_T;"...O;:::;....:5=:....-____ _ 



( I b) Tetra Tech NUS, Inc. MONITORING WELL SHEET 
BORING NO. 0 I TO 5 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

N5WC. C.R~tJf. 
"J39S~ 

Conti 

DRILLING Co.: BM,lnc. 
DRILLER: \/&NKlRK. 
DRILLING METHOD: F\I B Ror NORTHING: 
DEV. METHOD: PUMpl.5ul"6E. EASTING: 

1------~:;;;;;";IJj--~R=====t_-- ELEVATION OF TOP OF SURFACE CASING 

14---+---STICK -UP TOP OF SURFACE CASING 

TION OF TOP OF RISER PIPE 

14I1-----f---RISER STICK-UP ABOVE GROUND SURFACE: 

4----;---1.0 OF SURFACE CASING 4 1\ SCi;)ljp.eE. 
TYPE OF SURFACE CASING S"TSE...L. 

GROUND ELEVATION 

rnI~4~:t:==TYPE OF SURFACE SEAL Caye.. PA.D 
3' X;:, I t,'J 

~F----+---RISER PIPE I D _---I,;Cl_'_' ____ _ 
TYPE OF RISER PIPE _--'-p...,,\J"--'C,, _____ _ 

It J 
M----f---- BOREHOLE DIAMETER Co _ TO 15 
IiI----+---TYPE OF SEAL c.t#v"\ E.tSII (3 e..NT 

4----+--- ELEVATION I DEPTH OF SEAL ~5.Sq/ 14' 
4-----+--- TYPE OF SEAL 8E-t-SIOt-J,1E. ,,1+ \ PS 

~I"'---+---ELEVATION/DEPTHTOPOFFILTERPACK C,ll.Sq/ I 

=:......d~.-__ +-__ ELEVATION I DEPTH TOP OF SCREEN ",g. / 21 

:::4l~---+---TYPE OF SCREEN 

SLOT SIZE X LENGTH 

I.D OFSCREEN 2" 

TYPE OF FILTER PACK ~ I SP-. r-J D 
l51 Lt CA) 20 - 30 SIe,\}e. 

ELEVATION I DEPTH BOTTOM OF SCREEN 

ELEVATION I DEPTH BOTTOM OF FILTER PACK 

TYPE OF BACKFILL BELOW 

WELL 50 A.t-.J D 
4---4--- ELEVATION I DEPTH OF BOREHOLE 

r-~---------------~ 

• 

• 



• 

• 

• 

APPENDIX B 

SAMPLE LOG SHEETS 

AND OTHER 

FIELD FORMS 



• 

\ 

APPENDIX 8-1 

• MONITORING WELL INSPECTION SHEETS 

• 



• • • MONITORING WELL INSPECTION SHEET 
NSWC Crane, "" 6- B &-

JO& # s'7 C;f>J 
WeIlID: 0 I - 0 I 

Time: IG::,~~ Date: 7 -/4:-0 I Inspe~tor's Name: .s" N\PSON /(J.oJAHN 
) 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad ..... Con~or gtftvet& condition -
Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
pOint 

W L ::: ~CLo~ 
Comments: 

t> -,-M::. 0-0 • q 

Note: S= Sallsfactory, U .. Unsatisfactory 
Check one, If unsatisfactory explain 

Status 

S U 

/ 

/ 
/ 

,/ 

./ 

- -
/ 

; 
Observation 

pAlN.-ref) oN (JI/<"-

SM(\"-'- CO f'(.CJl E-n;;.. 

t-L~ 

(--LO ot.{, "l\SV~ CrPr~l::::-

PVC C) r-t (;1 

Signature(.) / {:j U-. 

I 

I 

I 
I 

i 

I 

I 

! 

NSWCCrane 
Field Form 
Revision: 2 

November, 2000 



MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ G-t; G-

Well 10: D I - o:l.... 
lOS 1t s'fC;9 

Time: fbI B Date: 7,/+' oj Inspeptor'a Name: .s'/ N\~ON /().OJAHN 
) 

Inspection Item Types ot Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad (~ or gl'8't'8l & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
W' L -;. if. 7 cr 

IS -rw\ -::. 2. S-. 7 

Note: S= Satisfactory, U .. Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

/ 

V 

/' 

c/ 
/ 

.-~ 

~ 

• 

Observation 

fA I N,ei) oN Pf/ e.-

S~ 1\", c:: 0 ('< c ~2 EJ1;. 

t-lf\ 
NO ot..-t~ c.A<;G, 

PC/c.... ONl_Y 
I 

Signature(s) 7(;;/ ~ 
NSWC Crane 

Field Form 
Revision: 2 

November, 2000 

• 



• • • MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\. 6 .. IS G-

WeIlID: 01 - 03 
J u~ -# ~OfC:;-'J 

Time: ( C:, 't3 Date: "7, (4: -<J / Inspe~tor's Name: .51 N\PSOl'l /(J.O JAtl tV 
) 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad I ~ or gt'fMJf"& condition 

Well seal Condition of, " 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of.., 
equipment 

PVC Riser Condition of riser & survey reference 

Comments: 

point 

v<./L -:::- to .. 90 

C>TM '::, A\.O 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

~-

Status 

S U 

./ 

V 

e-/ 
r/ 

V' 

-
V-

!.- ---- ~- --

" 

Observation 

PA(f'{TElJ ON- pVC-

5 Mf\'-"- CO N. CIC ~ 7""& 

t-J,A 

IVo Oc..(;~(. CA-S(; 

-
_ f f/_C-_ 0 f':lli 

-

Signatur.(o) '/ t:;/ a---. .. 

I 

NSWCCrane 
Field Form 
Revision: 2 

November, 2000 

~" 

~ 



MONITORING WELL INSPECTION SHEET 
NSWC Crane. N\&-~ G-

Jot; -#- s cr C;;Cj 
Well 10: D I - 0 t 
Time: _ I (, J... OJ Date: 7· { 4; .() I Inspeptor's Name: .s·IN\~ON /AOJAHN , 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

~ 

Well pad ~e or-gwuH & condition 

Well seal ~ondltlon of ... 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
w'L -:.. 18,44 

(bnv\ ~ 33.7 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

/ 

./ 
---:7 

/ 

/ 

lI'" 

• 

Observation 

P A.t K-rc-o dN PVe-

SM(\\'\'. CO N: CtQ E-,-c 

N.A-
No oc..<.TC-v'l CI\ ~~ 

PVc. ON~ y 

Signature{s) --71 ~ ~ 

I 

NSWCCrane 
Field Form 
Revision: 2 

November, 2000 

• 



• • • MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ G-IS (,.... 

WeIlID: D I - or;;
Time: {f>J....if-

Date: 7·(~o ( 

Inspection Item Types ot Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 
- -

Well pad .~ or gHWSt& condition 

Well seal Condition of .... 

Area Immediately around Record any evidence of I or standing 
well pad water in area of well 

Dedicated sampling Condition of .... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 

IA./ L -=- ',(;,. /3 r;' 

~tM -;:. 3"3 .. tr 

Note. S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

JO& -W- '3 '1c;'1 

Status 

S U 

./ 
/ 
/ -. 

,/ 

,/ 

v' 

Inspej:tor's Name: .s" N\~O\'l /~O JAti N , 

Observation 

PAINIC1D "N p 1/ e-

5,VI fl-\.\. c.oNCf~ ~Tl7-

t--L~ 
!"to dtA.;~Jlt c..A:"'~ (JI/C- ONY 

Slgnatur.(s)....-zL:;/ 0-.. 
NSWC Crane 

Field Form 
Revision: 2 

November, 2000 

<' 

,'( 



WeIlID: [) I - 0 (.., 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, 1'1\ c::l I!:> G-

JO&~ s'1~i 

Time: 14-C;-B Date: '7. J+~OJ Inspeptor's Name: .s" N\PSON /(WJAHN 
> 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad (~on~or gravel & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

l.c./ L::. F t't 0 ('J\ G-tJ(.O\.( N f.) "S 1\ ... 
Comments: 

&1"1'-£\-::. 

Note. S= Satisfactory, U= Unsatisfactory 
Check one. If unsatisfactory explain 

• 

\\ \\ 91. 0 

Status 

S U 

V 
/ 

,/ 

&i 
./ 

-
v' 

• 

I 

" 

Observation 

t-LJ\ 
CSt'tO\~~N PVc.... U;L G-V(UI..( N U 

Signature(s) -11::;/ ~ 

I 

NSWCCrane 
Field Form 
Revision. 2 

November, 2000 

• 



• • • MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ G-B G-

Well 10: D I - 0 '7 
J () t?, 1=P "3 q c;-cy 

Time: I~S Date: 7· I "ro I Inspeptor's Name: .s" N\~ON /{)..OJAt-I tV 
; 

Inspection Item Types of Problems Status Observation 

S U 

Well Tag Is it in-place, legible ,/ 

Well security Condition protective case, cap, lock / 
..-

Well pad ( ...... Con~r gravgt & condition r/ PAD 1 iQ.1<"::>c-,,'l.. t'S (2 () 1< €-N OFP~ 
G-f0u..t-L1J -

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

we -; ~ 14-.. sf) ftR.cJ'f'/' 6-\'tu<.A. N 0 
Comments: 

()nv\ ::;.~(), 3S- \ t 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

/ 

/' yes/ t..A./E'- 1\(( e-A IYf1.. eM. f'\ 0 

- \~f\ 

/' tS~'Z.u!< E,,( &-- ') (( OIA ('< D 

Signature(sClt;} ~ 

P HOTI) -r-Ai(EN 

~\\.... 

I 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

" 1 



WeIlID: 0/-06 

MONITORING WELL INSPECTION SHEET 
NSWC Crane. N\ G- IS 6-

joB #- s 0[C;-1 

Time: 14-# Date: 7- 14:· 0 I Inspe~tor's Name: .s" MPSON i{).o JAH N , 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

~ 

Well pad ~ or..gratlgl & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 

weil pad water In area of well 

Dedicated sampling Condition of ... 

equipment 

PVC Riser Condition of riser & survey reference 

pOint 

Comments: 
t;t/ L >- I 5'. \ 1-

6,('/\ -;.. 31" :L 

Note: S= Satisfactory, U= Unsatisfactory 

Check one, II unsatisfactory explain 

• 

Status 

S U 

V 
/' 
t/ 

/ 
,/' 

r/ 

• 

Observation 

PAt K "T'6 () oN PVC-

SM/Hl OJ N C ( ff'C 

NA-
Nc) O~ CAS(; pt/C-

( 

Signature(s) 7L:::j g 

0,..1(1' 

NSWCCrane 
Field Form 
Revision: 2 

November. 2000 

• 



• 
Well 10: 0 I - DC[ 

• MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ Cr- & G... 

J 0 i?:> #= ?, '1 c;;'f 

• 
Time: I 'rt;"' I Date: "7 -14::-01 Inspeptor's Name: .5', N\PSON /A.oJAHN , 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

~ 

Well pad (~on~ or gt8vm condition 
r--

Well seal Condition of.,. 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: W L- ~ -i7~~ ,,.. 17, 3s" 

e, Tf\'\ :: 31: t;' 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

Status 

S U 

/ 
t/ 

V 

/' 

,/ 

---I---

/ 

" 

Observation 

PAtKIEIJ c;lN, p(j G-

~MA-lL CONC"~~ 

tJlA 
rW ol.lTClI<'" Cf\S~ PI/c. 

Signature(s) ,t:i ~ .. 

I 

I 

I 

I 

I 

QNc..y 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 



WeIlID: () I - \ " 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\. G-IS G-

JOe, it- 5q~9 

Time: I t;<;'\ Date: 7,,) q-·o } Inspeptor's Name: .s" N\~ON /().o JAt-I tV , 

Inspection Item Types of Problems 

Well Tag Is it in-place, leglbie 

Well security Condition protective case, cap, lock 

---.., 

Well pad l(6onc~or gravel & condition -
Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of ... 
equipment 

I PVC Riser Condition of riser & survey reference 
I point 

vJ \... ~ ~ ~ 5"'1-. 
Comments: 

e,Tf\\ ~ 4-).., S 

Note: S= Satisfactory, U .. Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

/ 
7 

-' 

./ 

/ 
/ 

---
7 

• 

Observation 

Pl\\N~ ON PIIC-

5 1\1\ 1\ \"L CO 1'\ C«~Tb-

N" 
I'lO t)1..(-rC--v'2. CI\ ':> ~ I P () C- °N\V 

Slgnature(s)""1f;;;/ U.-... 

I 

I 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

• 



• 
WeIlID: f!) I - II 

• MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ ()-lS G-

JO&~ S~~ 

• 
Time: /10/3 Date: 7-'170 I Inspe~tor's Name: .s" ~PSON /(!OJAtf;Y , 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad ~ o~ & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of lor standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
pOint 

Comments: 
WL :: lo.3B 

&TM ::; :tl. 7 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

Status 

S U 

7 
,/ 

r./ 

/ 
-,7 

, 

- ~ 
~ 

" 
Observation 

-PA \ NTC--{) oN pVC 

SMA ~'-. c.u F'( en~....,-r;; 

~A 

NO pCA-r-c..-y < cASt f (/ c. 
/ 

Signature(o) 71:::/ U. 

ONCj 

NSWCCrane 
Field Form 
Revision: 2 

November, 2000 



Well 10: 0 I - ( l-

MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ C'r & G- -

JOe, #- ~'1S', 

Time: I bO~ Date: 7, ItT-O I Inspe~tor's Name: .5', N\~ON /(J..OJAHN , 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition' p-rotectlve case, cap, lock 

~ 

Well pad ~ or g~a1181 & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
vv <- -;.. 2. '5"'. q I 

BT1M ~ ~(. J-

Note. S= Satisfactory, U= Unsatisfactory 
Check one. If unsatisfactory explain 

• 

Status 

S U 

t/ 
,/ 

vi 
c/ 

/ 

./ 

• 

~ Observation 

PAINTC-i.) oN PVC-

~MPtr...'- C()K.Q~~(G 

t-.\{' 
t{o o <A. ~Vl CA ~ b-

PVc... ON, y 

Signature(s) -i.::/ ~ 

i 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

• 



• • • MONITORING WELL INSPECTION SHEET 
NSWC Crane. N\ G-($ C-

j 0 IS 1:1=: S Cj c.;-~ 
WeIlID: 0 I - 1.3 

Time: 1C;?j Date: 7, J+--O J Inspeptor's Name: .s" N\PS,Ol'l /(!OJAH N 
) 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 
~ 

Well pad (~or gr.rrer & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
!Al"L-; )...~",7C; 

& TM -=- 3 B, t1 

Note: 5= Satisfactory, U= Unsatisfactory 
Check one, II unsatisfactory explain 

Status 

S U 

/ 
---:;7 
,/ 

c/ 
/' 

".... 

~ 

Observation 

PA/N;-€:O d1'.\. PVc.... 

c:; MA\.'- c. uN C t2 E=-rt:: 

('fA 
N,O o~ n::it c.A S{, 

(JI/C- oNl.V 
, 

Signature(s) -; t;/ u.. 

I 

I 

I 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 



Well 10: 0 I - / ± 

MONITORING WELL INSPECTION SHEET 
NSWC Crane. f'/\ 6- g c--

)06':#= 3OfC;;CJ 

\ '3 c;--o Date: 7 ·/Lf-o J Inspe~tor's Name: .s" N'PSOl'l /(J.O JAH N , Time: 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

..:::::::::-\ 
Well pad I~ Qf6Y9I-& condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
VJL,.."";. \- 5'". 'f 3 

~-rN\ ::- 3 8t 7 

Note: S= Satisfactory. U= Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

/' 
I' 
,/ 

V 
/ 
--

/ 

• 

: 
Observation 

PAlN.Tfi) ertl pI/ c-- /<.1 C; ( "" 

SMM<- CO N.ClZ~ 

-

tJA 
t-to olA.~ c..AS~ pvc- o~,-y 

f> 1/ c.. A-rA 5\.lQ U'J A. f'j.q \~ 

Signature(s) =z/::;f' ~ 
NSWCCrane 

Field Form 
Revision: 2 

November, 2000 

• 



• 
WeIlID: 0 I '- I ~ 

Time: 13S-~ 

Inspection Item 

• MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ Cr (S ~ 

JO/S1f- ~o,~'7 

Date: 7 ' f +-0 I Inspej:tor's Name: 

Types of Problems Status 

S U 

• 
.s" N'PSON /80JAHN 

; 

Observation 

I 

Well Tag Is it in-place, legible / p f\l f'\T"13i) or-i f)..,t <; ~O'-

Well security Condition protective case, cap, lock ,/ 
...-... 

Well pad ~e or gravel & condition /' --
SMl\l\.. 

Well seal Condition of ... V 
Area Immediately around Record any evidence of/or standing / well pad water in area of well 

Dedicated sampling Condition of ... 
equipment - N(\ 

-" 1 _" r "\, 

PVC Riser Condition of riser & survey reference ,/ Bt'tO(.tt2N i\l\:::J~D:::> ({~rnVl~VJ (!Vc) 
pOint 

- - - ... A~A./. I.n J\A t;.,.;.~ 

Comments: 
\,(/C -=- ~C;.7') ~ BRO(.!l2t(~~~O·M ... ~ito\,{~O ~ 

(31M ~ 3q.. I - ---

Note. S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

Si9nature(srtl:;j EL 
NSWC Crane 

Field Form 
Revision: 2 

November, 2000 



Well 10: D I - l (0 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ 6-~ G-

Jo ~ iF 3, cr C) '( 

Time: I S'-s2- Date: 7 . ,4-' ,0 I Inspe,:tor's Name: .5', N\PSON L{).o JAfi tV , 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 
,.-., 

Well pad ~or gf'Et't'et-& condition 

Well seal Condition of ... 
-' 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of.,. 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
v./l,.. -- 3~.O'J.... 

Pc>-r-rV\ ::- tf).. \ 3 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

./ 

/ 
/ 

,/ 

~ 

-~ 
J 

• 

Observation 

Vhlf'lTC1'J ot-l v<"'I"·~l 

51\"\ fT\~ CO J'{ c..t l E"1l;::f' 

t-tA-
NO 01.{.1"'::,."'1' \ GA. ~{:" 

PV C- ONI...:( 

Signature(.) ---zL;/ t/L 
NSWC Crane 

Field Form 
Revision, 2 

November, 2000 

• 



• • • MONITORING WELL INSPECTION SHEET 
NSWC Crane, 1'-f'..G-i3. G-

WeIlID: D I - , 7 

Time: )1>40 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

( 

Date: 7. 14;-0 , 

Types of Problems 

Is it in-place, legible 

Condition protective case, cap, lock 

V""Concret)' IF grftvel & condition 
I'--

Condition of ... 

Record any evidence of/or standing 
water in area of well 

Condition of.,. 
I 

Condition of riser & survey reference 
pOint 

Comments: 
W L -; :ll.~)... 

BTrv\ ~ ~. 7 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

JOf!, 1=r- 3'l~'1 

Status 

S U 

/ 
/ 
7 -

/' 
I 

--
/ 

Inspeptor's Name: ,s" N\PSOt-t /()..o JAt1 N 
) 

Observation 

:rD P An--t.,-€-D 0", Pi! e..,-

S M 1\ \.1.... COl'(. ql €'i& PAD S'OM~ M o~f\{'f"l'C rr-
) 

r-lA 

KO O~ I/l cAS (, 
J PrJC- oN'-'! 

Slgna'ure(s) #a, 
NSWCCrane 

Field Form 
Revision: 2 

November, 2000 

.,t,. ':-::' 



Well 10: D I - { B 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ G- is G-

Jog #- sO( c:;~ 

Time: ("~ Date: 7,14--- a ( Inspe!=tor's Name: .s" N\PSON IAoJAHN 
j 

Inspection Item Types ot Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

-
Well pad ~ or gF8~el &: condition 

Well seal Condition of, .. 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
WL -;.. I~ .. 07 

{?,TM -:.. 3'2." 7 

Note: S= Satisfactory. U .. Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

./ 

/ 
v' 

~ 

/ 
--

~ 

• 

Observation 

PI\I N.~ oN r?V c..... 

('{O ~-re(l. f c.Ac;.~~ Y 
Vc... ON\.. 

LooSE-( {<6UJ... ~ 

, 

NA-

Signature(sf-1/.:;;[ u.. 

i 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 

• 



• 
WeIlID: D I --- I ~ 

• MONITORING WELL INSPECTION SHEET 
NSWC Crane. N\ e-IS C-

JO IS *- 3OfC;cr 

• 
155""8 Time: Date: 7 ·ri<J I Inspej:tor's Name: .51 N\PSON /~OJAH N , 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

........--.. 
Well pad ( ~e or grtmIl & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of I or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
.0 L ::. • :lL 84-
f31(v\ -;.. '3 J... .. 7 

Note: S= Satisfactory. U .. Unsatisfactory 
Check one. if unsatisfactory explain 

Status 

S U 

vi 
t/ 

/ 

~ 

,/ 

-

/' 

'. Observation 

p"" t-l.,.--c;:D oN pI! '--

Sf~ A,,, C:JtK Q=\.T8 

NF\ 
~O cJt.A.\€Vl c-Ase 

(Jr.Jc.. ONlY 

Signature!.) -d.;;;f 2.. 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 



WeIlID: () I - .2...0 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, f'{\ 6- fS G-

JU/S '1cr~or 

Time: 11-)....0 Date: 7' (t~o / Inspe!:tor's Name: .s" N\PSOl't /~OJAH N 
) 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad Concrete or gravel & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
tA/L '";>- l.~. 77 

p~ 1M ~ 3t:t.?, 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• 

Status 

S U 

-;;7 
c/ 
/ 
V 
,/ 

-
/ 

• 

" 

Observation 

-PAft'{TEVj oN PVc......--

~ M"''-- aJ('{ (elL CTG 

NA 
Nc) Oc..·CT\8J/( cA S \-;-

,pv c..... oN lY_ 

Signature(s) J/..:;:f ~ 

I 

I 

NSWCCrane 
Field Form 
Revision: 2 

November, 2000 

• 



• • • MONITORING WELL INSPECTION SHEET 
NSWC Crane. 1'1\ G- ~ G--

WeIlID: D I - h l 
Time: , tt?;,,\- Date: 7· IDr-v ) 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

-..---..., 
Well pad ~ or~ & condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of", 
equipment 

PVC Riser Condition of riser & survey reference 
pOint 

Comments: 
vJ C ~ IS: 78 

f.:> T1'A ~ 4-1 v 0 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

JO ~:{fS Ojc;cr 

Status 

S U 

,/ 

/ 
~ 

,/ 
/ 

'V 

c:..-I--

Ii 

Inspeptor's Name: 51 f'l',PSOl)! fA.OJAH '" , 

'. Observation 

PAt~ T'f::JJ ON PVv-

SMt~\\..... GuN c..~~lCr l 00 ~ f-"' 
.J 

. \~ Pr 
£'to OUT""\:\I<'" ~n~ \(, PVv UN \. Y -

Signature(s) 71:;./ ~ 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

il 



We" 10: 0 I -;;l... ":L 

MONITORING WELL INSPECTION SHEET 
NSWC Crane. N\ G-r, G-

Jo(1~s '1 ')'1 

Time: 1tto~ Date: 7· I~·O I Inspeptor's Name: .s', N\~ON I{!OJAHN , 

Inspection Item Types ot Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

~, -" Well pad ( ...... ConcreteAi' _ condition 
-~ 

Well seal Condition of." 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of", 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
v..JL~ Iq.:l'l

C, TM ~ S 7. --:L 

Note, S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

/ 
./' 

/ 

/ 
,/ 

./ 

---
v' 

• 

Observation 

.., 
Pft"~ / Y'V o f'I VII '-'" 

5M,~lL cON c.utE-n;,-

f'lPr 

NO ol.lt I v~ c..Ac::.,,,, 
PVC ONLY 

Signature(s)7L::::j U. 

i 

I 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

• 



• • • MONITORING WELL INSPECTION SHEET 
NSWC Crane, N-...6-I'S C-

,Well 10: D I - 1.. :, 

Time: \Dc\~ Date: 7· ] tt- . 0 I 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

./""" --. 
Well pad I~or gr&Yel-& condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water In area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
WL ~ 3Cf, 3" 

faT'" "': ~q .. 0 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

Jo6 ~ "3q~CJ 

Status 

S U 

./ 

c/ 
J 
? .. 

/ 

R~ 

r/ 

Inspe~tor's Name: ,S', N\PSOl'l bo JAH tV 
I 

Observation 

fAINTeD OK PVc. 

SMf\~~ COl'{ c"<' E1 ~ 

LA/l..q~ ~ J1o\E ON ()oWN SID\?-
of S\..U pre 4' £A'::iJ c'F- l<./E\ \... 

A,(..(N oPr u./ou\vJ OflAr N \ I'l-ro tteJ l:I., 

No 
pUC-

CJIA 'j'L-r~ CfT':>~ 

d N'-"i 

Signature(s) 1/;;;/ ~ 
NSWC Crane 

Field Form 
Revision: 2 

November, 2000 



MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\ C- rs G-

Well 10: () / - .l..~ 

Time: J tt2 OJ Date: I·I~·O I 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

~ 

Well pad ~ or gFaYet-& condition 

Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

--- -- -- -_.- --- - -

Comments: 
WL~ I ~ I O:L 

~-r\N\ ~ 3'3. A,) 

Note, S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• 

-

JolJ *$'l~~ 

Status 

S U 

/ 

~ 
V 

/ 
r/ 

-~ 
/ 

• 

Inspeptor's Name: .s" N\PSON /(J.OJAHN 
) 

Observation 

PAlN1~ ON ev c..--

5M~l'- OVN Cfe. E ( 1,;-

! 

Nf\ 
NO ou,.-ev ... c..ft~~ pc/v ONr.y' 

/ 

Signature(.) 1~. 
NSWC Crane 

Field Form 
Revision: 2 

November, 2000 

• 



• 
Well 10: () I - '1-r::: 

• MONITORING WELL INSPECTION SHEET 
NSWC Crane, l'.f\ 6-rS G-

J 0 f!:,1F s"l <;'Cf 

• 
Time: 1",,07 Date: 7 ~ I q. .. () I Inspeptor's Name: .5" N\PSON /r>.OJAt1N , 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

~ 

Well pad ~ or Qf8Y9I-& condition 

Well seal Condition of, .. 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

, PVC Riser Condition of riser & survey reference 
I point I 

! 

Comments: 
u/L-=- :;L':l..IO 

C,TI\\ ~ 33 () 1.. 

Note. S= Satisfactory, U .. Unsatisfactory 
Check one, If unsatisfactory explain 

-

Status 

S U 

t/ 
./ 

/' 

/ 

vi 
/ 

vi' 

Observation 

P fr( N Tf:;?1'J oN ",I ~1;1f<" \O(/v 

SM J\~,- CONCQ?.~~ 

rJ/\ 
NO o lot/'"'t?V' C~lcJ pvc... ONl, 

S;9"81"''(8)# ~< 

I 

NSWC Crane 
Field Form 
Revision. 2 

November, 2000 



MONITORING WELL INSPECTION SHEET 
NSWC Crane, M G-fS G-

Well 10: () I - :l. ~ 

Time: l 7 C>'T Date: 7· /4-0 I 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad (~on~r !)ra"GI & condition -
Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of.,. 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 
\,tiL -:. 3~,3l 

6-r~ --=- ~,~ 

Note, S= Satisfactory, U= Unsatisfactory 
Check one. if unsatisfactory explain 

• 

JO~ 1=P 1:, ~ ~/ 

Status 

S U 

/' 

V" 
c/ 

~ 

/ 

--
II 

• 

Inspef:tor's Name: .5', ""PSOt-t /P.O JAM '" 
I 

V€' 

NA 

Observation 

MA~~{) 111G-- r~ oN 
S/1 C-I< -I..{ If' 

I 
I 

-- ---- - -- -- ---- --- --- --- - - - I 

S"nature(s) ~ dt. 
NSWC Crane 

Field Form 
Revision: 2 

November. 2000 

• 



• 
Well 10: 0 I - ~ 7 

• MONITORING WELL INSPECTION SHEET 
NSWC Crane, N\.& & G-

J o{~}:P '3 Cj ~'1 

• 
Time: I ~<;;8 Date: 7 >/~'O I Inspe~tor's Name: .s" N\~ON LAD JAH N , 

-

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad :0nc~ or gr8Vel & condition -
Well seal Condition of ... 

Area Immediately around Record any evidence of lor standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC R~er Condition of riser & survey reference 
point 

-- ------- ---- - ------ ---

Comments: 
W L ::;. ;2..5'.39 

(?,-rM ~ 4-3 .. S-

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

'. 

Status 

S U 

e/ 
~ 

/ 
t/ 

~ 

-
t/ 

--- --

Observation 

PAl t't/f;O oN P() e-

NO oc.,<:7'E;I1.. cA <; \? 
~(/ C r::; ('C l'£_ 

L-oOS E-I 13 tQ. C) t2 E- (--,( 

C'1A 

-- --- -- ----- ----- -

Sign.ture{o) -:z 1.2/ U:. ' 

>, 

- -- ----

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 



MONITORING WELL INSPECTION SHEET 
NSWC Crane. N\ G-13 G-

Well 10: DIe 0 I 
J()&*$cr~ 

Time: I b4-B Date: -; .;e:r.o I Inspe!=tor's Name: .5" N\~ON /(},OJAHN 
) 

Inspection Item Types of Problems Status Observation 

S U 

Well Tag Is it in-place, legible / 
Well security Condition protective case, cap, lock ,/ 

Well pad ~nc~r gF6't'8t& condition /' SM~\L CDNG2~~ 

-
Well seal Condition of ... 

Area Immediately around Record any evidence of/or standing 

well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 

L __________ ~ ____ 
point 

Comments: 
wL."> > 100 I W--I L\.. ctt~c.. J.!.. 

I 

IS Jr\'\ '::. l c:, ~ --
o~~!P wG\..\.... 

Note: S= Satisfactory, U= Unsatisfactory 

Check one, If unsatisfactory explain 

• 

V-
t/ 

--- l.---

V 
- -----

7·1 t;". 0 J -. 

• 

rV I~ , 

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

J 
, S 'if., 01.. 

1 
7,/'}""~ol <£) 08),0 

s~n.ture(.)1t:f n. 
NSWC Crane 

Field Form 
Revision: 2 

November, 2000 

• 



• 

APPENDIX 8-2 

• MONITORING WELL DEVELOPMENT RECORDS 

• 



• 
~ 

Well: VIES - 1- /- 8 1 

Site: MGBG 
Date Installed: NA 
Date: 0 e-I z.. - 01 
Dev. Method: Suroed & pumped 
Pump Type: WHAL.£ 

Cumulative 
Water Level 

Time Water 
Readings 

Volume eft below TOC) 
(Gal) 

/S3~ C 2.8.88 

154 0 0 Z8.8~ 

J5~ 8 tj,6-1 -:57/0 
/550 l.q~1 49.7(; 

liS5L I S'"e;rl 4Z.~1 

/55"3 /6,.1/ -
i5'6" /8~kl 47-2 f!j 
J60(} Z 2. :,f/ 448~ 

;' 

-- ---

• • EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page i of / - --

Depth to Bottom (ft.): 51. 0 Personnel: K /v1 /r-<-
Static Water Level Before (ft.): ? 8· 88 Drilling Co.:. _____ _ 
Static Water Level After (ft.): 4~..-e9 Project Name: NSWC Crane 
Screen Length (ft.): ;v Ie) Project Numb· 3959 
One Well Vol: 3. ~ P<'t 1 
CaSing 10 (In.): 2 Inch, PVC FiNIS/'/ C',t4,f# - v/' Iblt) #.<S 

Specific 
Temperature 

pH conduc~~~e 
Turbidity Remarks 

(DegreesC) 
(Unlt~ ( 

(NTU) (odor, color, etc.) 

- - - - SI'~~~ .;$'v.e</ - - - - S-,!",eT ,;Ov"'~c 

i4,69 ~./)3 0.961 >/OdO BI?N 

/4- at. Z,Z~ 0.986 "> (0<:)0 O/"AIVJ'/J'~ B~N 

- - - 3/0 ~//ow .d~ 
- - - 140 Lf- y'.r;f//o..v 6'A~/ 

/3 SSP 6 .,.. ,~ 0947 95' L~ Ys-//o...", P'~ 
I.!- 91. ~c::ld~ 0,91"3 "3~ 1/ L.I' y~/~~ ~~A/ 

. 

PID Readings BH 01 0 PPM 

- -- --~.-

L.......______ __ _. BZ ().O PPM 

* I'll (Jt-.p1.1.J 
MW location and ID were confirmed using figures. boring logs and 1999 MW Inventory YES V NO __ c; I:>Q./ 

hJ4'u~~~ 
Note' Well was Installed as part of a previous RFI and Is being redeveloped at this time 



~ 
Well: W6S -/-Z~81 
Site: MGBG 
Date Installed: NA 
Date: 'i JI3/(J I 
Dev. Met~od: $uraed & pumped 
Pump Type: WI/If i.E 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal) 
(ft below TOC) 

/~3~ (j 15',17 

/639 a 1~/7 

I~ J' /.5 fA-I D~y 

1644 /.-6'1~ I /8.90 

1(.43 I, ;-9'.f' / 17·~7 

It:. SC; L .. 5-s.-t" I 16, z,z-
L~?' 2.2.57 4-1 O;(.y 

1704 Z.zi" /8.7 0 

17 0 , 2,Z,~ /8.0 0 

1719 2..z~ 17- e:J I 

17/CJ ~.O !~j Pt1(;1 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page~of_l_ 

Depth to Bottom (ft.): 211- t:J Personnel: K M I T~ 
Static Water Level Before (ft.): IS 17 Drilling Co.: -
Static Water Level After (ft.): D£ '( Project Name: NSWC Crane 
Screen Length (ft.): ""' , Project Numb· 3959 

One Well V.OI: L7~1f:1 S~I(~~N f/..1..4-/7,.~ 6'~S 
Casing ID (In.): 2 Inch, PVC hH./$K c:.L$44 u.,- e 172 

Specific 
Temperature Turbidity Remarks 
(Degrees C) 

pH conduct1n~e (NTU) (odor, color, etc.) 
(Units"",, eM 

- - - - ;$"~",.(".f .s C/,,<<:; E 

- - - - .$r~f /vKCiU 
- - - - &>A:...'(" (p,f.c.J( 8i!C~) 
- - - - R~<'IofIf~~ 

- - - - L£ ce.-/ "'_A(<:;U' 

/"/-.64- 4~l- /,227 4$0 L~3~ 

- - - - lhCY 

- - - b <'17 ~ "-<'..s -
- - - - .,(£. C.H 11-<'(4 If!' 

14,6g 5". til /" / 3 0 7~ 5/. c&;.,Ly 
- - - - tJ~y 

. 

PID Readings BH 0, c) PPM 

BZ 0, d PPM 
---- -

MW location and ID were confirmed using figures. boring logs and 1999 MW Inventory YES / NO __ 

• Note Well was Installed as part of a preVlousend Is being redeveloped at this time • 



• 
~ 

Well: WES-I- '3-8$ 
Site: MGBG 
Date Installed: NA 
Date: B· J z. - 0 I 

Dev. Method: Surged & pumped 
Pump Type: W#AuE 

Cumulative 
Water Level 

Water Time Readings 

~ (ft below TOC) 
Gal 

I~ZI 0 12.0.¢ 

I" z:S" 0 ;z.o~ 

/6 Z~ 1.5 DRY 

""31 1.:5 18.l~ 

J(t,36 1.5 ~ 7·97 

'~4 (Q - 17·3S l' :;:) 
,~% 1.75 'l>R'( 

• • EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page _, of _,_ 

Depth to Bottom (ft.): 2 I . ~ Personnel: K M / r--< 
Static Water Level Before (ft.): l z.. 0 4 Drilling Co.: _____ _ 
Static Water Level After (ft.): D R:( Project Name: NSWC Crane 
Screen Length (ft.): ~'" 0 Project Numb· 3959 
One Well Vol: /·6:2'* 1 
Casing ID(ln.): 2 Inch. PVC • h~hSH ~./&AN- v"" @ (~55I4rS 

Specific 
Temperature Turbidity Remarks 

pH conduc1;~e (Degrees C) 
(UnitslYt'l 

(NTU) (odor, color, etc.) 

- - - - S+AR.+ Su/i?c .... ~ 

- - - - S+A e-\. Pu RGt::" 1 D~;~ J ~f!o"l 
- - - - DR.'< 

- .- - - R Ec::.H A ~<;.G' 

- - -- - I, 
" 

ZO.4-Z- <Z.45·, 0.28 0 ..,.,~()O 
\ I £ Jai s I,.,~f ?~,NI p 

- - - - V~R.'< G"~\lIH/ BRA! , 

I 

PID Readlnas BH /. Z. PPM! 

BZ 0.0 PPM 

V 
MW location and ID were confirmed using figures. boring logs and 1999 MW Inventory YES__ NO __ 

Note' Well was Installed as part of a previous RFI and Is being redeveloped at this time 

V£~l ?Od'" 
/(4C~A~~E 

/f4.ff !!, I 



04' 

~ 
Well: W5~/~4'8/ 
Site: MGBG 
Date Installed: NA 
Date: 08 . /2· 0/ 

Dev. Method: SurQed & Pumped 

Pump Type: WHAL4 

Cumulative Water Level 
Water 

Time 
Volume 

Readings 
(Ft. below TOC) 

(Gal.) 

1/05 0 '~,lZ. 

lila 0 1',2"l. 

/114 ~.S9" I D,<Y 

1119 ~.~- 27.31 

IIz4 6,~ 2.t.... "7 
U,4 6.S "2$. qo 
1/35" 1,5' 1JH 
II"ID 7~ 1'1,00 
III./S- 1.'5' 2.5,1.1 
1IS5' B.o Z?3~ 

1I5(P SO 1)(b/ 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page _, of _,_ 

Depth to Bottom (ft.): 34.0 Personnel: K M!r~ 
Static Water Level Before (ft.): i 9· z Z. Drilling Co.: __ -___ _ 

Static Water Level After (ft.): DR\.f Project Name: NSWC Crane 

Screen Length (ft.): ......, /0 Project Numb· 3959 

One Well Vol: 2,49-4 I . 
Casing 10 (in.): 2 Inch, PVC h#ISH t!L£A"'/- u"- Ittllo ~.-c .5 

Specific 1 

Temperature Turbidity Remarks 

(Degrees C) 
pH conductfn~e (NTU) (odor, color, etc.) 

(UnitSfVl\S LM 
I 

I 

- - s~"'~'" f~"eCi~ 
, 

- -
- - - - s.,l"~,,, P.v~"" ( P;t~5 ) I 

I 

- - - - DRy I 

- - - - R£~H4)(~4 

- - - - ~EcH-'f.c4 If 

;;;tJl ~.5'I , • Cf72-- ? l{)oO , . i ~cS'~....-f ~4.0'~"'" (8(l~ 

- - .-- - 1J1.-t.f 

- - - - rtec.~E: 

- - - - rt. Ec., 1f.Mtc1 t \. 

I~.~ &.~I ,Q31_ " 1-1 
II .~ flf:~~ 'P(I~? ig~) 

- .- - - sLl>~ 

PID Readings BH 0.0 PPM 

BZ fl. 0 PPM 
- ---

MW location and ID were confirmed USing figures. boring logs and 1999 MW Inventory YES~ NO __ 

• Note Well was Installed as part of a prevl0end Is being redeveloped at this time 

• 



• 
~ 

Well: /,</£1- /- 5- /3 / 
Site: MGBG 
Date Installed: NA 
Date: 8/1.3/0/ 
Dev. Method: SurQed & pumped 
Pump Type: WchfL£ 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal) 
(Ft below TOC) 

1530 0 17 . .36 
J53~ C> 17· ~'" 
/.5"37 3 D~V 

154'Z.. 3 ~7-l0 

1S-4-7 3 '2:>.4~ 

\5~7 <- Z3·8L-
155"'Z1 4 Dey 
'.Q3 4 27.~o 

16 os 4 27. Zf$' 
Jt::,1 e 4 ZG.lq 
lG,\<l) 4 .. ,6 DR.'C 

• • EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page I of / - --

Depth to Bottom (ft.): 33. <6 Personnel: KM I ,....~ 
Static Water Level Before (ft.): I Z 36 Drilling Co.: -
Static Water Level After (ft.): 0"- '-/ Project Name: NSWC Crane , 
Screen Length (ft.): .-- 9 Project Numb· 3959 
One Well Vol: 2(6 SC.c~~N /6./8 -Z5·~o ,Z7 
Casing ID (in.): 2 Inch, PVC ;:;".",.rt'/ <!LcA,A/ ~ 4/",." G / ~ 

Specific 
Temperature Turbidity Remarks 
(Degrees C) 

pH conduct~n~e (NTU) (odor, color. etc.) (UnitSfYYl (1'tI 

- - - - s..,t-4,e~ ~Q',e~¥ 

- - - - Pu.('G4' BlZ~~..v b~'1fl# &J... , - - - - D~,( 

- ...- - - Ie a c..l-1 A J( eft 5" 

- - .. - - Rt£c~I4I(G~ 

/3..9 0 5,~7" 2.odc... /.1 0 -s I ~ /u(.//~ ('4..-e", ;~;( 1 
.. , , - - - Dfr(' . 

- - - - /'rECH~p 

- - - - ~£C:: e-/Af~Ci& 

13 ,8 5,08 \ ~bO \ \C) 5/, C~\,j.Jv (c a.. - ./- J 
Ptt. '( 

J / .. - - - -

PID Readings BH D. 0 PPM 

BZ o. (;) PPM 

MW location and ID were confirmed using figures. boring logs and 1999 MW Inventory YES / NO __ 

Note Well was Installed as part of a previous RFI and Is being redeveloped at this time 

J! 



\ 

~ 
Well: 01 "'OG? 
Site: N\. G- B G
Date Installed: NA 
Date: 7 -IS'- a I 
Dev. Method: Surged & pumped 
Pump Type: wA ...... -k.c~,+ 

Cumulative 
Water Level 

Time Water 
Readings 

Volume (Ft below TOC) 
(Gal) 

\7Q'r ::t..S- GfO ± 
l720 q,O lO::t 
173s- 15. 0 BO~ 
173Cf 14-.0 f3o± 
17~ :lOlO 80~ 

£1-' ~-rt rt) 
MONITORING WELL DEVELOPMENT RECORD Pageiof --L 

Depth to Bottom (ft.): q I , 0 Personnel: ':;1 rv\ P{. 0 N /r< 0 J A tfN 
Static Water Level Before (ft.): G 8,,1t;'" Drilling Co.: • 
Static Water Level After (ft.): 8o:± Project Name: NSWC Crane 
Screen Length (ft.): Project Number: N 3'"1 SCJ 
One Well Vol: _______ _ 

Casing ID (In.): 2 Inch, PVC t-lo ~'J"6 ( N- gTM. 

Specific 
Temperature 

pH cond~n~e 
Turbidity Remarks 

(DegreesC) (Unit (:N\ 
(NTU) (odor, color, etc.) 

1<;'. I G.q:) :L,17S ')- t:t '1 C, r;.~I\V -S~ ofPfl 
~.S- G,9F- 1.42.8 "> 1Cf C; L. ,-: G-IlA. 'I 5ec.v&1 oOc1~ 
(3.1 ~fj7 (~5tJ8 '7 CfcrCf 

, 

11...5 q: 80 ( ,~84- > crrcr 
(3 .. I G.12. (. ~~Pl' '7 crCf{ 

('UMPtIJ () P'y ~)( 
I 

t'<.l S 6Il f3,f\ol<ffN" Mt;Ijt;U(IM E 

p'WN\. (S6-S 
PID Readings BH ,. ~ PPN1 

BZ 0 PPM 
----

MW location and ID were confirmed using figures, 

• , Il 

Note Well was Installed as part of a prevJouend Is being redeveloped at this time • 

Tj 



• 
~ 

. Well: 01-07 
Site: N\ 6- IS G
Date Installed: NA 
Date: 7·'4 . 0 I 

• ,t~1 s--n I'i' • 
MONITORING WELL DEVELOPMENT RECORD Page~of-L 

Depth to Bottom (ft.):;J..,O • 4= PersonnelSI MP 50 tjI Ro j Art IV 
Static Water Level Before (ft.): ISM 71 Drilling Co.: _____ _ 
Static Water Level After (ft,): I 7. f D Project Name: NSWC Crane 
Screen Length (ft.): Project Number: N 3CZ S"Cf 
One Well Vol: __ ---L/~CI~II__ __ _ Dev. Method: SurQed & Pumped 

Pump Type: ,:t v. $t( IS . 
wHAle-it - Casing ID (In.): 2 Inch, PVC m::vt 'S- l}O ~, 

- -

Cumulative 
Water Level Specific 

Time Water 
Readings 

Temperature 
pH condu~n~e 

Turbidity Remarks 
Volume (Ft below TOC) 

(DegreesC) 
(Units ~In 

(NTU) (odor, color, etc.) 
(Gal) 

i43S'"' 1."2 r~.7l- StLi IN fbTM tfLC'J W- <;0 II D~ 
N.O R€ltDL K'7S 

51,( (\qe () ~ PU MP"W t-l ~ f'i\ -'CVt Ol liS T1 N\ ~ "T"C' " bOO 
-rHet t Put,( y, W A ~ €<V f ~O .. 

fUN\P :tJ liE-it' :ri+1C/( MIA D / "VA TrS-1 ~ S'..S- (J-Al. 
J72~ Cf (}-AL. I Re-Movei) -rvT ~L ~-r1\-((1 PIA.M p. I(,IL::.10,£-
r81)... t::{ '(;&O"S ,., j,( N\ r l., 5"' ~\.. Cl aQIR \ t'<? ' 

lalk IO,~ ('L 5" 13 0 " ,7r;- o,t:;q7 , 1..0 /) (2. '/ 

( 8')..).. 10.4-- t 7. l 0 {so T (;~ \ 7 C),C;&l BC;U IJ rl.'1 eNO ~V&l.dl11 ettr 
I 

/Ot4--n ,TAl fl..€ Y\olk.J) 
!Cc;~ puo(l (J..tG( :o~f tJ€.W ,z\SGt'l (:l .. c;' ) All teeN 1t{~S 

/ ffio~ 6-~OI..t NO su~rt~C~ 
PID Readings BH "01"3 PPNI 

BZ 0 PPM 

MW location and ID were confirmed using figures. 

Note, Well was Installed as part of a preVious RFI and Is being redeveloped at this time 



~ 
Well: 01 - 0 e 
Site: N\ 6- S G
Date Installed: NA 
Date: 7 ' r b .() { 
Dev. Method: Surged & pumped 
Pump Type: I ~ V, 5'-'C &. 

W"lfAl€Vl. 
-

Cumulative 
Water Level 

Time Water 
Readings 

Volume (Ft below TOC) 
(Gal.) 

Iblfj 0 {S/7 
(6 I Cf L.o ~,., .a-L 

' r-o • v , 

Ib :l2- 4-.S- IS,~ 
1~2.7 10 10 1<;.(:,0 

1~3l 1(;,.0 l~hO 

1~3~ .2..:1. , 0 I c;'" &7. 
1 "3'1 2+,D 1'5',73 
1"+2. .3 0,0 I~ 7 B 
I&~ 5)..,0 , t;'~B?-

6~' S-rTl'Ij 
MONITORING WELL DEVELOPMENT RECORD Page.Lof L 

Depth to Bottom (ft.): 31 p 'l.. Personnel: Sf MfSd Millo jJ\lf(Y 
Static Water Level Before (ft.): J~, t 7 Drilling Co.: ' 
Static Water Level After (ft.): IS", 81- Project Name: NSWC Crane 
Screen Length (ft.): 3' Project Number: \'of 3j' 54 
One Well Vol: _...::::2...="''''-~=-___ _ 
Casing ID (In.): 2 Inch, PVC 

Pc< N\P {>.. A TE ~ r cr. S- G-fN\ 

Specific 
Temperature 

pH cond:in~e 
Turbidity Remarks 

(Degreese) (Unit ~j(\ 
(NTU) (odor, color, etc.) 

SrNl,-- BR. r{. ('(0 o ()() V<.. 

14: C:, ~ ... 4.() 0 .. t;1/ "> cryer 
l:t. t;- 5'.48 o.14b 4-W 
l:l.., l k'i7 0 .. "377 ~oO 
('1.. .• 3 ~o+ o ,,':,7{) .. CfC;-
/J....s t7"'L O,,~~O 40 
J 2.../ ~o~ O.~S'B 32-
l:L... I ~, 1O O,~C;C; ~~ 

fL.w I 5":12... o I ~C;-:L {b e-r-J.D 

, ~,. G-OCb pf\ 0 () \,{( t&'t 

- PID Readings BH 9 DO PPNl 

BZ o PPM 

MW location and ID were confirmed using figures, 

I 

I 
, 

i 

I 

i 

I 

i 

I 

! 

• Note' Well was Installed as part of a previous .d Is being redeveloped at thiS time, • 



• 
~ 

Well: 01 - 01 
Site: N\ tr IS G
Date Installed: NA 
Date: 7-1 G:. -() I 
Dev. Method: Surged & pUJred 
Pump Type: (* V, $'/.1 . 

lA/J 1\\ erL 
Cumulative 

Water Level 
Time Water Readings 

Volume (Ft below TOC) 
(Gal) 

'710 0 f8. ~O 
\711 ..1 0 ;to.3V 
\7ft- 4--.. ~ :tJ .. 70 
17 f 8 '1(JC;;- ~'1. V 
17~\ er,c; :l..6.0 
17~'2.. 10.0 ::t ~Lo .,-
(600 ID, \) .::l q . -:l-~ 
I Rot to ,e;- ~'2..,O() 

• • 6i(~nNJ 
MONITORING WELL DEVELOPMENT RECORD Page +- of _l_ 

Depth to Bottom (ft.): 31: ~ Personnel: S I 1'-1\1' idN I gOJ A (-} l'I 
Static Water Level Before (ft.): I B. sU Drilling Co.: I 

Static Water Level After (ft.): 32... 0 Project Name: NSWC Crane 
Screen Length (ft.): t' Project Number: ~ 3Cf S~ 
One Well Vol: ;)..., 
CaSing ID (In.): 2 Inch, PVC 

Specific 
Temperature 

pH cond~n~e 
Turbidity Remarks 

(Degrees C) (Unit (.1'\ (NTU) (odor, color, etc.) 

S~ DM'fL ISRf'I/&-/l./tY 
{~,+ '04-1- O,4=S2 ~Cf14 S'~-v~' 0 V O/f~ 

n ... ~ t;:qO 0., J,..'fl > '11'f 
I).., ~ ~.73 0, 4-1 Cf '> ~Cf Cf Df'l Y ~ (7 r q , IC "hl 

R.~s~-r-
r~(oO ("sB' 604-20 ),9QQ DrtY @/ 174-5 (o.Dc;. 

R~S-rnvt' 
\s,7 G bCf O~~O7 > er'f'f D(tY @, I eol... to. t.;; {-I 

I 

fVf(V\,1 ~() ()(l'/ ~)( 
/ 

PID Readings BH 70 PPM 

BZ (!)~M~ 

MW location and ID were confirmed using figures, 

Note, Well was Installed as part of a previous RFI and Is being redeveloped at this time 

l. 

l. 



~ 
Well: "u"ES - /-/0 ~ ez.. 
Site: MGBG I 

Date Installed: NA 
Date: 8 //2. J 0 I 

r ' Dev. Method: Surged & pumped 
Pump Type: WHAL.L 

Cumulative 
Water Level 

Time Water Readings 
Volume (Ft below TOC) 

(Gal) 

144.J l) 2~13 
1419 a 25,73 
i4,1 3 ,A-l -
i4S'3 7 3~6a 

1454 .8 3a.Z~ 
';4~!) C) o~_y 

/Sou ~ 38.~3 
I 50/{" 9 38.20 
/51'5' ~ 'J 7. 43 
,;/5 ?.:)' Die}' 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page --.!. of / 

Depth to Bottom (ft.): 43. 0 

Static water Level Before (ft.): z.~ 73 
Static Water Level After (ft.): Z2...t Y 
Screen Length (ft.): "-" 10 
One Well Vol: he F""I 
Casing ID (in.): 2 Inch, PVC' 

Specific 
Temperature 

pH condl~:;/t~e (DegreesC) (Unit (~ 

- - -
- - -

14.71 6.77 0.570 

- - -
13.0/ 6. Q':5 O.~/7 

- - -
- - -- - -

14,00 ;5'.8B C). ~OG 

- - -

-

Personnel: I<;';A /1'< 
Drilling Co.:. __ - ___ _ 
Project Name: NSWC Crane 
Project Numb· 3959 

hAir $n/ Cd?,/I#'-</ e.;/ @ /~-<!.~..-4/<5 

Turbidity Remarks 
(NTU) (odor, color, etc.) 

- $"~"'.e7' s~~<:~~ 

~ s~""~'" l"'u~G'E • 

7,aa~ (Or""If~<! B~ -- -
"7lClQO - ( L.f B~#) 

- V~'( 

/f£GH';fI('<;£ 
I - I 

- Ii' £'C./";~~<i 4" 
7'OOCl ,fE c,,11"4.teC.£ e ,tj;s~,..1" /~~c:;o 

- D~Y (Lf- 81(/-/) -

PID Readings BH /. / PPM I 

BZ f7.0 PPM 
-_. _._- - -

MW location and ID were confirmed using figures. boring logs and 1999 MW Inventory YES~ NO __ .Poo~ L'.£~;¥"AtC.U 

• Note Well was Insta~led as part of a previous .d Is being redeveloped at this time • 



• 
~ 

Well: WL's ~ 1-/1 - 32 
Site: MGBG 
Date Installed: NA 
Date: 08 -/z ·0/ 
Dev. Method: Surged & pumped 
Pump Type: WUAi,A-

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal) 
(Ft. below TOC) 

084-0 0 /0.8' 

0849 0 /d.8tj 

0853 4.5 Cj~ \ DRY 
oe5c8 "/ . .5 /8.35 

Oc}03 4.5 ;8. 00 

09 i3 4,5 /7·3fJ 
c915 {O,O DRY 
0920 6.0 /8.74 
09z.5" (;.0 /8.38 
Ot}30 ~.o 18,/ / 

0331 ~.5 Olr '/ 

- --- -- ---- ------

• • EXISTING 

MONITORING WELL DEVELOPMENT RECORD page~of_l_ 

Depth to Bottom (ft.): ZZ. CO 
Static Water Level Before (ft.): /0.8' 

Personnel: /(M!r/f 
Drilling Co.: ~ ------

Static Water Level After (ft.): PRY Project Name: NSWC Crane 
Screen Length (ft.): .-/0 Project Numb· 3959 
One Well Vol: b ~ 0""/ 
Casing ID (In.): 2 inch, PVC ' 

h""'$/f' C£&AH Q'~ o~ 3' ~.s 

Specific 
Temperature Turbidity Remarks 
(Degrees C) 

pH conduc~:~e (NTU) (odor, color, etc.) 
(Unit~ c. 

- - - - $~~7 SVA't:;u 

- - - - s/..,<f /v....,,.. (8/r#) 

- - - - PRY MbVY 560/_ 

- - - - ,f;c#A~!LE 

- - '"'"- - If'a G#A&; d" 

/5./1 7.,p,o.: . 0,426 >LOOO n # .$-/;"~t ~v....,...., ( BI!.N) 

- - - - D.ey 

- - - - R$~A,("64"' 

- - - - R~ CHA/(t:4£ 

14.s0 tf>.7Z o· 407 >,000 ~I ~ ~Gn;",f ,Pv,.,,,,./ L+ \ 
- -- - - DRY \..6~~ 

PID Readings BH 0. 0 PPM 

L-_________ -- '--
BZ 0,0 PPM 

. ,1(>,V 
MW location and 10 were confirmed using figures. boring logs and 1999 MW Inventory YES__ NO __ 

Note Well was Installed as part of a previOUS RFI and Is being redeveloped at this time 



~ 
Well: WcS· 1- 12- 83 
Site: MGBG 
Date Installed: NA 
Date: 0 e -12. - 0 / 
Dev. Method: SurQed & Pumped 
Pump Type: WIIALJf" 

Cumulative 
Water Level 

Water Time Readings 
Volume (Ft. below TOC) 

(Gal) 

t33 (:) C Z5.16'" 

I:J"~ CJ ZS: 3~ 

1341 7.5 qll-I PRY 
134~ 7. 5j/t I 35.8 Z. 

1351 7·::> tA I '34" '6 
140l 7-59/1/ 33.7t 
I~04 9.5' 9h/ D~'r' 

140 9 9.5c,JltJ 3'S:So 
J414 ~.59Jtl 36 .15 
1414 9. 591t1 34.~6 

14Z5' II j;t/ p.ey' 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD page~Of / 

Depth to Bottom (ft.): #- 0 Personnel: /('N /7,-<: 
Static Water Level Before (ft.): ZS:,) () Drilling Co.:_~=~ __ 
Static Water Level After (ft.): P,€ y' Project Name: NSWC Crane 
Screen Length (ft.): -/0 Project Numb· 3959 
One Well Vol: Z,~ 
Casing ID (In.): 2 inch, PVC hdl$// e/p"''''' -~"P /~35 ~.S" 

Specific 
Temperature Turbidity Remarks 

pH conduct~~e (Degrees C) 
(UnitstW' ~ 

(NTU) (odor, color, etc.) 

- - - - S~"';t.,t S~..c.7d" 

- - - ~#(.-I "4/-<t:i~ (VIf.t.i<IJM/) - .... 
DIf,( - - - -

- - - - Rcc:.HI4)tG~ 

- - - - REcHA-Kutr 

13.35 ~·~Z o b o 4 > 1000 " ~ S2Gs-l~;-+ I'v,", I 

- - - - J:>.< '('" (b,t!.y~s# 8;ifN J 
- - - - tfE cH'AA.-cSi 8 

- - - - (?CC.H A.u;/f 

IZ.74 5.9' o·5J4 /(i,O \1 ks -1"".,.1- /"v-<-.Ft:E , 

- - - - pey 

I 

PID Readings BH 2. 3 PPM: 

BZ O·() PPM I 

MW location and ID were confirmed using figures. boring logs and 1999 MW Inventory YES Y"" NO __ 

• Note Well was Installed as part of a prevtoused Is being redeveloped at this time • 



• 
~ 

Well: W&~-I-/3~ fJ~ 
Site: MGBG 
Date Installed: NA 
Date: 0 e -/2.- 0/ 
Dev. Method: SurQed & pumped 
Pump Type: W H;1UE 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal) 
(ft below TOC) 

/2:1 0 0 1".1.~ 
/Z~o 0 2;/. Z:>-

12~~ 7 9"\ 2."'.94 
12/?Q /0 26.'JZ. 
13 0 (..) 30 2.7·44 

~ 

• • EXISTING 

MONITORING WELL DEVELOPMENT RECORD PageLofJ 

39.0 
Depth to Bottom (ft.): -5~. 0 

Static Water Level Before (ft.): 24. Z. '5"" 
Static Water Level After (ft.): Z7.44 
Screen Length (ft.): ""'/0 
One Well Vol: 2,4?",/ 
Casing ID (In.): 2 inch. PVC 

Specific 
Temperature 
(Degrees C) 

pH conduc~n~e 
(Unlts~ ( 

- - -- --- ~, -
13,Z,4 5";8 z.. 0.47>-

12.83 5',4 I o· ]:S'~ 
12.7CJ 4- 83 o. '3" e 

; 

. 

-

Personnel: K' N /7"<= 
Drilling Co.: .-:: 
Project Name: NSWC Crane 
Project Numb· 3959 

h/'ilSd C/£iAH-~" 13 10 /MJ 

Turbidity Remarks 
(NTU) (odor. color. etc.) 

- '$~ $v~ 
- S~..u.,t ;P~,.,/ (P'b'Je"£) 

:> ltJO~ ( Bit"') 
Z8cl &~. 8/CN) 
~o &/./p /).=v. UP (12.5 l/aL.. 

~/4"f';e- A!QMCJV4'. p) 

I 

PID Readings BH O. 0 PPM· 

BZ 0.0 PPM 
----- -- - -----

MW location and ID were confirmed using figures, boring logs and 1999 MW Inventory YES .,/' NO __ 61f..1i,+-t-
P"eO~l/C t:: -<.. • • i 

Note Well was Installed as part of a previOUS RFI and Is being redeveloped at this time. 



~ 
Well: It# 5 - J - 14- ' 83 
Site: MGBG 
Date Installed: NA 
Date: 08 -/2-c.) I 
Dev. Method: Suroed & pumped 
Pump Type: W/l~iP' 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal.) 
(Ft below TOC) 

0951 06;..41..· 1~.2.1 

095"~ 0 I ~. ,3 

ICJo3 7 DR'f' 

/008 7 35.~' 

/0/.3 7 33,5l. 
IO~3 7 33.35 
/oZ4 2> D~Y 

/629 8 .. ~S. 8S" 

1,034 8 35"·3<'D 

10 44 8 34·Z' 
i(jq9 8.5 Plfy 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD pagei..of~ . 

Depth to Bottom (ft.): :3 ~. 0 Personnel: K/V'f/ T/f 
Static Water Level Before (ft.): I~. Z3 Drilling Co.: __ ' ___ _ 
Static Water Level After (ft.): 12flJ.( Project Name: NSWC Crane 
Screen Length (ft.): --- /0 Project Numb· 3959 
One Well Vol: 3.7/1",,1 F:/'//$# dL~AN -V/ lOSS $'s 
Casing ID (In.): 2 inch, PVC / 

Specific 
Temperature Turbidity Remarks 
(Degrees C) 

pH conductx~e (NTU) (odor, color, etc.) (Units M\ 

- - - - 5-,1-.,,~1 S4/,('('i~ .......... .; - - - - ~I.I9;cf ;t?U,A,l{~ (~~) 

- - - - ~V 

- - - - ~4~N'...,,e6 e 
- - - - R£CHA~4if 

14:50 ~.43 l,Z8Q >100 0 S~l\rt- Pv,*" (6eE~ ) 

- - - - DRY 

- - - - /f'Ct:!N',IIf.ce: / 

- - - - /i'&cHAA'~r 

la.95 6,/0 / ... Z.78 "71 OtJ G L'~j/;,A..f' "~A?~ 
- - - - 6,,</0 t?£v 

PID Readings BH 0'. t:> PPM 

BZ 0.0 PPM 

MW location and ID were confirmed using figures. boring logs and 1999 MW Inventory YES V NO __ 

• Note Well was Installed as part of a prevlous.nd Is being redeveloped at this time • 



• 
~ 

Well: 0' - It:;' 
Site: ~ (j. LS G
Date Installed: NA 
Date: 7'!b-O! 
Dev. Method: SurQed & pumped 
Pump Type: w1-Jf'\ l EYl 

l1.. V C;;c.( r; 
Cumulative 

Water Level 
Water Time Readings 

Volume (Ft below TOC) 
(Gal) 

oQl6 +:0 38 -t. 
O~+l. ~2 2'1± 
Dqft;" ~ 1-, <.0 '30±. 
o~~ s-:S'"" ~~~~ 
I co<c. ~.C;- 3.21~ 
IOO'l G .. S ,~3G:,±" 

~ .. S"' 

C,/--, "'N 'J • 
MONITORING WELL DEVELOPMENT RECORD Page L of ~ 

Depth to Bottom (ft.): 3>'1. I ¥ Personnel: 9 1'1\(> ~o ",j ao J #\-£fN 
Static Water Level Before (ft.): .2. 5'. ~* Drilling Co.: 7 
Static Water Level After (ft.): 3'2 Project Name: NSWC Crane 
Screen Length (ft.): Cf' Project Number: t"l3CZ S~ 
One Well Vol: __ ...!!:6.::::!i!..( Cf...L-___ _ 
CaSing ID (In.): 2 Inch, PVC 

Specific 
Temperature Turbidity Remarks 
(Degrees C) 

pH cond~n~e (NTU) (odor, color, etc.) 
(Unit (.n\ 

5l ACK ( Nk'l ~ S~ I 
tS.4"- G.3b t. 27 CJ 9~O Otty Q., ot:t18 ,5~ olXJll 
14-9 0 ~..o'S f.~ :1.80 Cl~~INCJ .~ S'101'PCD ~ «.€S€ 
rs. , t;);f1C;- I.~ qoo 

Df'L Y 
R~71\A.-r 

14.C::- b.,/O (.~b ).... 900 0(2. Y 
-, 

-

'Al. RE N\(JV~ PlIt-N> eD f) A.. y 4- )( 
I « 

I*~ \ t; cClIt g ~ 0 Id ~ NM EA ~ I.A ,Qrv. 
F11. <} "" g G-S 

PID Readings BH 0 P~M 
BZ t) PPM 

----

MW location and 10 were confirmed using figures. 

Note' Well was Installed as part of a preVious RFI and Is being redeveloped at this time 

~!tJP 

T) 



~ 
Well: ItleS -/-16 -e 5 
Site: MGBG 
Date Installed: NA 
Date: e/13/01 

Dev. Method: Suroed & pumped 
Pump Type: W/{AU 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal) 
(Ft. below TOC) 

1446 0 36-.0 3 
J44~ 0 '3~()3 

l446 (),f) P/tY -

EXISTING 

MONITORING WELL DEVELOPMENT RECORD page~ofL 

Depth to Bottom (ft.): "'/. t:r Personnel: K,(It I r'" 
Static Water Level Before (ft.): 3',63 Drilling Co.: _____ _ 
Static Water Level After (ft.): pax Project Name: NSWC Crane 
Screen Length (ft.): -~ 0 Project Numb· 3959 
One Well Vol: (), 9 'i'" I $e,<.~~N z 3. 7'5" - ~.J. " 0 

Casing ID (In.): 2 Inch, PVC / ;:;,."SI-/ ~'uA"" ."" ~ 166 5'#/,$ 

Specific 
Temperature Turbidity Remarks 
(Degrees C) 

pH conduc~;~e (NTU) (odor, color, etc.) 
(UnitsI\\' 

-- - - - .5 ~#~d- S tV.,e' t:; d' - - - - .Ph" K6J1'e-/ I 

~ J)1./"t~eI WIf!tS"/4- 0",1- o~ t;'V~L ....-v- C).:r S:A /. ' I 

'Hud Lev (S/ 3' 1x/6~ 06.:. V~- or.;; $U<f~N ~<J ~c~~-./c-I ,. 

PID Readings BH I. I PPM 

BZ 0.0 PPM 

MW location and ID were confirmed using figures, boring logs an9, 1999 MW Inventory YES ./ NO __ 

• Note' Well was Installed as part of a previous .nd Is being redeveloped at this time • 

{ ( ( 
, J 



• 
00 

Well: W.es -/-/7- 83 
Site: MGBG 
Date Installed: NA 
Date: e/13/D I 

~ , 
Dev. Method: Surged & pumped 
Pump Type: WH-1I.~ 

Cumulative Water Level 
Time Water 

Readings 
Volume 

(Gal) 
(Ft below TOe) 

1651. (;) Z./ t-I 

1/04 <:.> z/. &,1 

JI'" <j l,,'.~7 

1114 17 2.9, <t I 

1119 2~ 1,'j.7' 

jlZ 4.. .3 0 2,"I,9 u 

... 

-- -- ---- - ------

• • EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page...Lof~ 

Depth to Bottom (ft.): 41. () Personnel: K'1"I/'"7/(. 
Static Water Level Before (ft.): t. t ~ I Drilling Co.: :-
Static Water Level After (ft.): Zi. qO Project Name: NSWC Crane 
Screen Length (ft.): -,/ 0 Project Numb- 3959 
One Well Vol: ~.Z Sa,(5~N Z:1· z,~ - 32.·5:F 

Casing ID (in.): 2 inch, PVC hAlI~H ~"',<.I' ~"oC? //14 A4S' 

! 

Specific I 

Temperature 
pH cond~:oe 

Turbidity Remarks 
(DegreesC) (NTU) (odor, color, etc.) 

(Unit 

- - - - S~".<~ &v.cG~ I 

- - - - '5 7-"'fJ(,f. ~u....,. G ~ 

1?/fi 2,,·J7 O.8 7 Z, ~I()o() RLAI . , 

i3·79 j(~.(JO O. 7~7 )to<)CJ l5<~1 

J3-5' 4 »C6·CJ ~ D7q7 ~5 CLC"-'f-/C.. 

- ~ , - 47 (£LL"HA.. 

; 

" 

I 

PID Readings BH o~ ¢ PPM 

~--.--- ~ ._- ---
BZ (?,G/ PPM 

- -- -_._- - --- ----- ------- - --- - --- --- --

MW location and 10 were confirmed USing figures, boring logs and 1999 MW Inventory YES / NO __ 
/',' f 

Note Well was Installed as part of a previous RFI and Is being redeveloped at this time 

6u,f/ 
?'""c:!ue£/t (/ ( 



~ 
Well: klES ,- \ 8 • e3 
Site: MGBG 
Date Installed: NA 
Date: 8 . II" 0 I 
Dev. Method: Surged & pumped 

Pump Type: WAIA I.e 

Cumulative 
Water 

Water Level 
Time 

Volume 
Readings 

(Gal) 
(Ft below TOC) 

1614 C> / -07 :J, 

I(}ZI 0 /5.07 

loze 8,,,1 PIC'! 

)033 B Z7.~e 

10 13 S L7.00 

IO~3 8 Zt;..3Gi 

104' ~ 26. J ~ 

1 0 5'L IQ OIL'I 

IIIZ It:) 27. Z. CJ 

II I ~ I , V..<'1 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page .!.- of _,_ 

Depth to Bottom (ft.): 32. 0 Personnel: '\. R Q,)A \-\ tJ 

Static Water Level Before (ft.): ;,;. 07 Drilling Co.: _____ _ 

Static Water Level After (ft.): DRY Project Name: NSWC Crane 

Screen Length (ft.): 10 Project Numb· 3959 

One Well Vol: Z· 6 ~61 ".., e/ v/ 

Casing ID (in.): 2 Inch, pvc! J 14(J #"f ~".'PS~ /e;AN 

Specific 
Temperature Turbidity Remarks 

(DegreesC) 
pH conductyr~e (NTU) (odor, color, etc.) 

(Units~ 

- - - - SI;I/,('; SV~J#ttr 

- - - -- :5,J",~1 ,P//M;I' 5 i.,AI (8te'" 

- - - - 1L?/11v ( 8"'A '" /IA ~As. "\ 

- - - - AC.I-IAIC~ 

- - - - .' 

- - - - , \ 

14.'Z 4.94 O·8U4 '.., ,\ 0 (,) ~S<{';'A ... -I- ~b""_ (L+. 8te"') 

- - - - 5fu". Pu,.,"" 

14.74 Z·B7 O· 741- 3~o /t£ $ ,.t".c -I ?v~". 
--. 

d/VP l>6V. 
" 

PID Readings BH O. () PPM 

BZ 0.0 PPM 

MW location and 10 were confirmed using figures. boring logs and 1999 MW Inventory YES V NO __ 

Note' Well was Installed as part of a previous RFI and Is being redeveloped at this time 

I 

• • • 



• 
~ 

Well: 01- 19 
Site: N\ 6- IS G
Date Installed,' NA 
Date: 7' b· 0 ( 

Dev. Method: Suroed & pumped 
Pump Type: I).... v. S Go{ f!., . 

!'vitA \.€fl 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal) 
(Ft below TOC) 

103, 0 2J. B 
lOS'=- , ~ <;', C> 
lo~or ~ - 30:! 
1100 ~ i- ~7 0 

1I 0 I 4";C;- 30 :.. 
/1'1....0 + .. ~ ~B Ie::: 
II L.~ S\ 0 3O~ 

S-.. D 

f"'fJIr f'/; 
MONITORING WELL DEVELOPMENT RECORD 

• 
Page -l- of -L-

Depth to Bottom' (ft.): 3-:1.., 7 Personnel: 51 M PSd Nlrto l Pt H N 
Static Water Level Before (ft.): :2-1. er~ Drilling Co.: ____ _ 
Static Water Level After (ft.): :3() Project Name: NSWC Crane 
Screen Length (ft.): 9' I Project Number: N 3CJ S"4 
One Well Vol: I. e; 
Casing ID (In.): 2 Inch, PVC 

Specific 
Temperature Turbidity Remarks 
(DegreesC) 

pH cond~,,;r~e (NTU) (odor, color, etc.) 
(Unit ~11\ 

s~ --rAt{. s('I"tfr<;~~ Q~ 
,,,.<;"" ~'f2.. I. '109 >~c:rc:r 

DRy 
j~ ,.,. .. ~ R€-S-rfwtT 
Ie). 0( (D,o~ {. c:;;o/ 8C;-V ()(tf 

~e;m-rt-.-

(~ ~. ~ FJ /- I 1'12 WO OR Y 

~t\l. TV] rA-l ~~ MOVC--t0 ~N\P Dfty 3 X-
I 

PID Readings BH t I. ~ PPNI 

BZ () PPM 
-- ----

MW location and ID were confirmed using figures. 

Note. Well was Installed as part of a previous RFI and Is being redeveloped at thiS time. 

I/... 



~ 
Well: Wf.s - 1- z () . 83 

Site: MGBG 
Date Installed: NA 
Date: 8/13/0/ 
Dev. Method: Suroed & pumped 
Pump Type: WHA-~~ 

Cumulative 
Water Level 

Time Water Readings 
Volume (Ft below TOC) 

(Gal) 

J/4~ 0 27 Co Z. 

1/5'£ 0 7-7-~Z 

J15~ I O,A::.'/ 

i20 I I 30.3<.0 
12Q~ I 2~. 82-
IZ/~ I ZS. :3~ 
IZ/~ --I • ';;) vtl/ 
122- j 1.~ '3O.'~1 
12.2.t,.. )5" 2'J .Q3 
123(0 ,.~ i8.iP'-i 
''2.3 lP 2.0 -otv\ 
12.5/ 2,0 :2<>t .42.. 
J25J 7.2~ \)f2.Y 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page -L of _, _ 

:1 4 (I <!".:; Co tC q. ",J 

Depth to Bottom (ft.): 3 ,., - Personnel: K M I T~ 
Static Water Level Before (ft.)::l7· b z.. Drilling Co.: _____ _ 
Static Water Level After (ft.): '~L( Project Name: NSWC Crane 
Screen Length (ft.): .....,/~ Project Numb· 3959 
One Well Vol: i~~1 S(!;(&"cP 2.1.~S-- '30.C;9 

Casing ID (In.): 2 inch, PVC r 1="0#$# (;!t.Ji-'fu- ~/ e /300 #.-c ~ 

Specific 
Temperature 

pH conduct~n~e 
Turbidity Remarks 

(DegreesC) (Unltsft'l) ( (NTU) (odor, color, etc.) 

- - - - 'S~<.~ 5 4"..ec:;.F 

- - - - .5 ~",.,c;-f- ",,~< t:!. ~ 

- - - - P;If"'c:. G ..... c::-? 

- - - - £.e"'~ t,;;'" , 

- - - - i"" _IL ~. -:-

I $"'..",~ 5·~1 1.ltJtl6 1'10 t1cC(~~ -r- "E-IR'Y' 7uJ~" 
DtN 

~ -- -- - -
- - - - t2.E~C:-

- - - - (4:. C/tPcfl.~~ 

t 5'. I~ 5. ;'1 \. '73Q cao Re-I"'L ..:- 4-~ ~iV.o (c.J~:) 

- - '--- - D{24 
/5. BY 5'. t,B /.130 z1 Qec.~lr_ +- ~91.Aa,1-?(d«i) - .>- - - T>/2.VI 4:1.1 D oJ) 

~ 
, 
PID Readings BH 0 0 PPM 

BZ 0.0 PPM 

MW location and ID were conflrmed using figures. boring logs and 1999 MW Inventory YES / NO __ 

• Note Well was Installed as part of a previous .d Is being redeveloped at this time • 

o 



• 
~ 

Well: 01 - ~) 
Site: N\. c;.. IS G
Date Installed: NA 
Date: 7' I b '0 I 
Dev. Method: Suroed & pumped 
Pump Type: _____ _ 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal.) 
(Ft below TOC) 

FS'l.'f CJ 17 .. 17 
13~1 ~~~ '2.7. DO 
r~3b 8.0 3)..,00 

1!,4Q IV.~ 4'"O:t 
1+00 I CO , c::;;- 30,o( 
( 4Q'"1- 12.0 3~1..\ 
1403 )3.V _4:0 -:. 
/4-),1- ls \ 0 30. GO 
11r2:!> 11, D 33.2:>'-
14~b 17 1 0 38,0 

• • 6i,fS17N, 
MONITORING WELL DEVELOPMENT RECORD Page _I of _, _ 

Depth to Bottom (ft.): 1-1 y 0 Personnel:~N\P50NIv2.oJJI\I+N 
Static Water Level Before (ft.): 17. ,7 Drilling Co.: --
Static Water Level After (ft.): 38. 0 Project Nam-e-:-N-S-W-C-C-ra-n-e 
Screen Length (ft.): 'f 1 Project Number: N 3Cf SCI 
One Well Vol: _ ..... 3....Lo1,,~'f~ ___ _ 
CaSing ID (In.): 2 Inch, PVC 

Specific 
Temperature Turbidity Remarks 
(Degrees C) 

pH cond~n~e (NTU) (odor, color, etc.) 
(Unit ~"' 

,e. <;; G.bl O.~O~ )~CJ'1 ~ ~<..~ {"U-JH;-S~~ oP 
(s.C( {O,2.7 o c;:'20 ~ crCfcr 5~N. -I- ctJeM. SME'll 

,":>,.t;- b. O(;, 0 ... CfOfj >cr,~ (( 

OAY 
R€S'17TI'tT 

J'1... Cf _~CfC;-- 0, &fJf.o ~ 
I:l..~ 4. Cf'1 0, 88£ > Cf''1 Drty 

S~t?.-r 
_. 

/5.0 S',40 0, flCf( 170 
J)«Y 

/ 

PUrAPEtJ o'P--:l 3,)( 
I 

PID Readings BH 80 PPNt 

BZ D PPM 
--- -- -- ------ _ .. _-

MW location and 10 were confirmed USing figures. 

Note Well was Installed as part of a preVIous RFI and Is being redeveloped at this time 

f'l.. 



~ 
Well: W£5 ~ 1~:2.II.· 83 
Site: MGBG 
Date Installed: NA 
Date: 6-l~ -0 \ 

Dev. Method: Suroed & Pumped 
Pump Type: Willi Li£ 

Cumulative 
Water Level 

Water Time Readings 
Volume eFt below TOC) 

(Gal) 

1310 0 ,q.zq 
J 3Z-r;;' e 14.Z'J 
1330 B 30·00 
\ ~~2. )0 "D62u 
19'3b 10 '3\.-~7 
13'-11 to '2'1 qR, 
135"( ID 2~.3f> 
1'354 .,4 ')')2.\1 

,.~~~ 14 3/. ~2-
I¥oi 11.1 3D/lS 
ILj)~ it; 28 o-z.. 
14-17 II j).ty' 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page -L of _1_ 

Depth to Bottom (ft.): 38.0 Personnel: L<MII~ 
Static Water Level Before (ft.): ''''. Z'J Drilling Co.: -
Static Water Level After (ft.): P/{Y Project Name: NSWC Crone 
Screen Length (ft.): ".., , Project Numb· 3959 
One Well Vol: - 2,8<'111/-- Sc.a&.# l.o·5-t..9.~S 
CaSing ID (In.): 2 inch, PVC p,"'tst-/ C!L4~N ·u'" <:E 11./ z';-h/..c s 

SpeCific 
Temperature Turbidity Remarks pH condu~e (DegreesC) (Unit~( (NTU) (odor, color, etc.) 

- - -.J - ~~ 5u-,L9~ 
....... - --r -MfK.- -;::r:/ttP /1--'" ~~kJ rJ') - --

J lJ . .3 I & 't1 J. J 51} ::It '000 L-r ~~.0 
'-" 

- - - - 'D~q 

- - - --- l~'E:" 
- - - - R c(~J~'ft1\J.j C' 

}3.~'7 &.31 ,.(]3S 500 a~c \- ~TN:\~1Lw 
- - --- - ~lJ 

- - - - at:~~t - - - - (L~ (.J/·/(1,)o1~ 

13.l6(; &.&?- I. 04~ .. 3'1_o IJr~ll ",'" \-~T tt~ 

- - - - .D...< ~/ E/Uo v01 

. 
PID Readlnas BH ItJ.-r PPM 

BZ f!) 0 PPM 

MW location and ID were confirmed using figures. boring logs and 1999 MW Inventory YES~ NO __ 
(' 

• Note' Well was Installed as part of a prevl0wnd Is being redeveloped at this time 

• 



• 
~ 

Well: 01 - :l.~ 
Site: N\ G- LS G
Date Installed: NA 
Date: 7· I 5".0 , 
Dev. Method: SurQed &rmped 
Pump Type: f:t I/' SI.( . 

WlfA ,"eel'[ 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal) 
(Ft below TOC) 

10+5 0 3'L'36 
(0 s-3.> 3.~ +7 :!: 
tloC;- 3. <;"' 4-5'+ 
1/ 2 1- ""'LO ~+ 

Poort 
~N 

€ 'iJt-r N 'J
MONITORING WEll DEVELOPMENT RECORD 

• 
Page -1 of -!-

Depth to Bottom (ft.): 4'1' • 0 Personnel: Sf ~P50 ~ I flO J It. L1 ("'-I 
Static Water Level Before (ft.): 32[. S C; Drilling Co.: .. 
Static Water Level After (ft.): +c;'+ Project Name: NSWC Crane 
Screen Length (ft.): C Project Number: N 3CZ S"t 
One Well Vol: , " 6- f\ L 
Casing 10 (in.): 2 Inch, PVC 

('(0 c.tfAN. ~~ (N ~IM· ~W:::A~VttN.ENI 

Specific 
Temperature Turbidity Remarks 
(DegreesC) 

pH COnd~,.;r~e (NTU) (odor, color, etc.) 
(Unit ~j(\ 

~.-- -rf\.tf. 
(t::;;' J... ".33 :1... 4-9 ~ 2'5 Q_ 01\..,/ <;T?J P fc< f'J\.p 
14-.b 6. ~c;- 0,411. t3~o D(\'':'/ Af-revt [300 Mls' 
(4:, 2- G f 0 (" :2. .~I B ~ R.tf~~ <: • S' ~\. ()i2 Dr 

- - -

" 

{,n.O 0('( C~ ~V~ -(Y' NY lYe l?u~J1f!1 TO 
p\C «E S17\( Gj o"r -+- LO ~ lAJl --

" , 
O(>STRl(c-noN .@, 13 

CQUlD tlOi 5UP-q<e wr -r 
.sut2pt6 B\.o LK 

PID Readings BH 0 PPN1 

-- ---- ---- -_ .. _----------
BZ o PPM 

MW location and ID were confirmed using figures, 

Note' Well was Installed as part of a preVious RFI and Is being redeveloped at this time 



~ 
Well: 01 - ~ 4-
Site: N\ 6- IS G
Date Installed: NA 
Date: 7·1 ro· 0 I 
Dev. Method: Suroed & pumped 
Pump Type: I '). v $<.( g, . 

'\..V H It ( C'?Y2 
Cumulative Water Level 

Water Time Readings 
Volume (Ft, below TOC) 

(Gal) 

~ 0 Itt. 32 
,~ '.3 .. D ~s-: 00 
I~ 4-.0 :l.1,oo 
)~ (O.~ sf). I k 
/<;'J.O G. <"" A " .. +0 
I,~L 7.< J... 7.30 
1<;)..5 8,0 :l.. Of .. < 
I<;~S 8 0 .:Jb ?,f1 
)~~ 8.C;- :i..B,oo 
IS'~~ cy" 0 31. 00 

£;'f..f~ N~ 
MONITORING WELL DEVELOPMENT RECORD Page.L tf _( _ 

Depth to Bottom (ft.): 3S ~ 1. c::;:- Personnel: c;i tI\P~4 tVf20 J "til'! 
Static Water Level Before (ft.): 14".310: Drilling Co.:_-____ _ 
Static Water Level After (ft.): 30 Project Name: NSWC Crone 
Screen Length (ft.): I Q ' Project Number: N 31 S'1 
One Well Vol: _----=:3=... .. w/l..-___ _ 
Casing ID (In.): 2 Inch, PVC 

Specific 
Temperature Turbidity Remarks 
(DegreesC) 

pH cond~n~e (NTU) (odor, color, etc.) 
(Unit tin 

>~Cf1 {)nK. (riA'! se~afFt.J\. Clv.:t/ ~ 
r4-.l. <0:26 0, +3'- > 'fer Cf 

I .. 

1)..,6 ~88 0.4-\ S > cr~i 
('1..4- ~O7 o.++e ~ CfC:C~ D~'/~ I+~ 
- (J.€~~ 

I~. J <;', '17 O.~57 (q 0 a.Ettt11 N'1 
I"L tt S":~ 0.40<0 2..c;-'~ Df\y 6t- I ~:l4 
- ~,"""vn-
,s.t? 5": c;;-j 0 .. 4\ '1. err; 
Is, t ~31 () ,,41 ') IO~ ()nY 

7 

PID Readings BH I grJ) PPM 

BZ t) PPM 

MW location and ID were confirmed using figures. 

• Not. W.II woo '''''olled '" part of a P"""0'j'" " being '.developed at thO ti""'. • 



• 
~ 

Well: W£5· I - Z 5 - 83 
Site: MGBG 
Date Installed: NA 
Date: 8//3/0/ 
Dev. MethC:d: Suroed & pumped 
Pump Type: W#~Lf 

Cumulative 
Water Level 

Time Water 
Readings 

Volume 
(Gal) 

(ft. below TOC) 

0'°4 " 21.74 

09o, c:) ZI·7~ 

0'13 <0 Q ... I DR.,( 

ol)18 4 27,fD4 

0'23 ~ Z~.88 

o~33 a, t."5.3~ 

O~35 8.s Dey 

0940 8.5 Ze..30 

0145 a·s- 'z.. -z . '2. 'Z.. 

C!,) CJ 56 8·~ 25·98 
()9~7 IL D<'i 
lOll- /1 2~·63 
1014 13 P'<'Y 

• • EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page I of / - --

Depth to Bottom (ft.): 3~ z. Personnel: K M ( Tit.. 
Static Water Level Before (ft.): 2!. 7~ Drilling Co.: -
Static Water Level After (ft.): ;f4I Project Name: NSWC Crane 
Screen Length (ft.): ;v 8. Project Numb· 3959 
One Well Vol: £. 0 s,..,~... ~'T.~ l. - l.:i. 7' , 

CaslngID(in.):2inch, PVC h;JISH t::!,4"AN -V;"" @ /oZ, #..cS 

Specific 
Temperature 

pH cond~tf:~e 
Turbidity Remarks 

(DegreesC) (NTU) (odor. color, etc.) (Unit ( 

.... - - - ~.c:f Sv,,-t:;4 

- - - - 5"r-fwC.1 'pq..r<.iL (PIJ~~ G.;~y ) 

- - - - 'P'~:< - - - - R"l!cw""~tr 

- - - - R4&#4C~e 

j3,,~o 6.S I~: /. I~t:) )1000 eE"1't ... "f ..Pv-, (c::.,t: ~ .. ~ H Bit'" J 

- - - - PI!Y 

/6-CH~Ke:. e 
, - - - - . 

- - - - /l!~~K"'.<C.a 

13.Z7 6.05 /.144 '7/00Q A!4.5r#fy-t- /v.....,,, (($~yqol 81f"1I) 

- - - - .D~y 

/Z.88 5.9b /~/34 >"1000 ~.cS'r",<.-r /v_....-

- - - - /:),ey 

"., 

PID Readings BH 0.' PPM 

BZ d. () PPM 

MW location and ID were confirmed USing figures. boring logs and 1999 MW Inventory YES ./ NO __ 

Note Well was Installed as part of a previous RFI and Is being redeveloped at this time 

j 



~ 
Well: WE.>-/-zr;- a3 
Site: MGBG 
Date Installed: NA 
Date: 8 ... 1 I • 0 \ 

Dev. Method: Surged & pumped 
Pump Type: Wb'Itt-d 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal) 
(Ft below TOC) 

/~/I C) -
I~Z, 1- a 3~,34 

'''40 HQ~~ 'DILY 
1~4 ::) 1I 5'O,~o 

I"so , \ 4e.ag 
l7Co I I 47,/7 
i7°~ ft 47t17 
/707 15·5 t:>1<'i 
17/2- 15.5 50.2.8 
17/7 /s.s 49.47 
1727 155 47ze 
/7z, I~-·~ 471.8 
I'lJ4 ,'.5 Dey 
17$'4 t 9. =>'" 4251 
r goo 23 DI{1 

- --- ____ L... 

EXISTING 

MONITORING WELL DEVELOPMENT RECORD page~of_/_ 

Depth to Bottom (ft.): 68 .. C) 

StatiC Water Level Before (ft.): 3~. 35' 
Static Water Level After (ft.): PIf Y 
Screen Length (ft .): ""/6 I 
One Well Vol: 3-5 ~,tl 
Casing ID (in.): 2 inch, PVC ~ 

Specific 
Temperature 
(DegreesC) 

pH conductv~e 
(UnitsrM 

- - -- - -- - -
- - -

- --
- - -

/~ 61 :5",? 15' /,/77 

- - --- - -- - -- - -
/~.o' .6,z.. }. 1\ 8 

- - -
/3. ~7 5.''5 I O~b 

- - -
-

Personnel: kM/7JI!! 
Drilling Co.:. _____ _ 
Project Name: NSWC Crane 
Project Numb 3959 

r;H~S"M t:!..LE;t-"-I _~, @ ,g t'o #1£ S 

Turbidity Remarks 
(NTU) (odor, color, etc.) 

- 5~"rr 5J1!'}',f'64 - ~t'"..,.r 'pU.,.,.,;II PA¥k t":. ....... 

- s-ris .... /v~,p 
,. 

- /?.aC~4,(~1E." - " I 

- .. ' I 
~ lot» 6<ry - P~:;I 

- 11'5c...",...,.<<;r 

- II 

- " I 

>1 000 Grc.y 

- D~Y 

']\o<:./c.J ~rc.~ 

- 6 "-c ~ PID Readings BH PPM I 

7 BZ PPM I -- -- -- --

MW location and ID were confirmed USing figures. boring logs and 1999 MW Inventory YES V NO __ 

• Note Well was Installed as part of a prevl0wnd Is being redeveloped at this time • 



• 
~ 

Well: WE~-I-l7-83 
Site: MGBG 
Date Installed: NA 
Date: a - t l - 0 I 
Dev. Method: Suroed & Pumped 
Pump Type: WHALtt" 

Cumulative 
Water Level 

Water Time Readings 
Volume 

(Gal) 
(Ft below TOC) 

J4S0 <:) Z4,11 

}457 0 24.9/ 
[5'04 , Y4-1 7)Lv 

150S <3 38.76 
1514 9 . 37.58 
"2.4 <j 36.84 
iSZ' /0,5' PI'(, Y 
153 J 1°,5 3'·0:;-
153~ 10.5' 38,8$' 

J54~ /D·5 3".94 
1548 i L5 .s~·94 

IS~O \ 1.5 !JIG '( 

• • EXISTING 

MONITORING WELL DEVELOPMENT RECORD Page ) of I - --

Depth to Bottom (ft.): 43.· 6 
Static Water Level Before (ft.): 24... 91 
Static Water Level After (ft.): DRY 
Screen Length (ft.): 1 0 I 

One Well Vol: 2,? d~1 
Casing 10 (In.): 2 inCh, PVC 7 

Specific 
Temperature 

pH Conductance 
(Degrees C) 

(Units""Slti 

- - -
- - --. -

, 

- -. -
- - .. --
- -" -- -"'-' -
- - -- - -
- - -
- - -

14.45 tP,Z' /. 1:S 'Z. 

- - -

Personnel: K. M../ T. R. 
Drilling Co.: .-L 
Project Name: NSWC Crane 
Project Numb· 3959 

FII,.HSH CLC'AN L/,P - /60/ /I~s 

Turbidity Remarks 
(NTU) (odor, color, etc.) 

- S .r4-.c. f- S'~~E 

- Sr~~+- ~U/6l~ 6,.,.,. I!j~N V , - D~v 

- /PE~#,.,,e6 4" 

- 11 - " - If'&s/~ 1'vA1~ ( SN#8"N )6r.) 
-- 1f&C.H"lC.~~ - II 

- .. , 

SH~&N) 

'ISH 
J31fN' 

~o() R£$I~,...f w L~ &,e),/S'6/ 4- , 

- o;ey 

PID Readings BH () , () PPM 

BZ ~, () PPM 

MW location and ID were confirmed using figures, boring logs and 1999 MW Inventory YES ,/' NO __ 

Note. Well was Installed as part of a previous RFI and Is being redeveloped at this time 



~ 
Well: 01 co I 
Site: N\ c;. B G
Date Installed: NA 
Date: 7·/ c;-·o I 
Dev. Method: surQedM~ed 
Pump Type: IA.I pq;- I 

-------------

Cumulative 
Water Level 

Water Time 
Volume 

- Readings 

(Gal.) 
(Ft below TOC) 

O~ 0 (31,01... 
oB51 ,~~ 103 :t 
/)q 10 5'. , 
011J.- 13 , r;;' 1<:,,3 1:-
O'f2t 6~~ 
onB II .. 0 1(03) '!' 
oq4-~ I L 0 

£,i-/S/lN'j 

MONITORING WELL DEVELOPMENT RECORD page~of_(_ 

Depth to Bottom (ft.): IbC:-.O 
Static Water Level Before (ft.): 119'-:-o..l. 
Static Water Level After (ft.): I ~'l. d 1... 
Screen Lengtl) (ft.): N A 
One Well Vol: 4- .. 'A 
Casing ID (In.): 2 Inch, PVC 

Specific 
Temperature 
(Degrees C) 

pH cond~n~e 
(Unit ~If\ 

-
17. t'J ~f4 o. ~b").. 

17.7 ~(;,o (} • B<;"' I 

J -+.3 s-; <;S- o .. ~'1 

Personnel: ~I M,o JcJ ~ //20 J 1\ If IV 
Drilling Co.: 1 

Project Name: NSWC Crane 
Project Number: N 3cr 54 

- - --

Turbidity Remarks 
(NTU) (odor, color, etc.) 

r-r.. Cleft').. '"T"'1.~NINPJ ,1< A y' ..:::::rv 
~l) Of\y AFTe-JIt "., ~h.'-• 

>CJCfcr DRy A, 8. <' (3 MOvtf- 6-

>''l~ Df<-'I '-:2. • c;- N)~l 710 MA-l c;..I\ <... 
I 

L) 

oq¥1 ,-=$, V ,~3 + ,<;": 2- ~'. !:t I O. ~O-:L ;>'1Cf'1 DRy A.. 0 AD~,.rl()Nir-( L GAl 
lOOO 7 

• 

13C("o 2. P..eco~~ ~TI 
I ' 

Pt.<MP€t) CJn:y 4- 'i 
I~,O"" (j-A\... pU '<''1 f[) 

I 

rtf) IVAnatJ. t~l V\{ eJ.. Se.{ cI. f\{ ~ 
WHll~ jUf'l'PI}('7 P~&2- Will wrfi . 

PID Re;dlngs BH J. 2- PPN1 

BZ tJ PPM 

MW location and ID were confirmed using figures. 

Note Well was Installed as port of a preVlous.nd Is being redeveloped at this time • 

i5> 
PAST 

,l(Kfalt 



• £!>f\q(~Ol"f N 0 ~, • • 
~ MONITORING WELL DEVELOPMENT RECORD PageLof .-L 

Well: 0 I TO ';l.. Depth to Bottom (ft.): 7 2, 3 Personnel: WI/OK/,,) yeN 
Site: M ? 06- Stotic Water Level Before (ft.): 'So q Drilling Co.: /}/lNt,4A/ BROf., 
Date Insta"e<t.~@ 9-8-0 I Static Water Level After (ft )' - Project Name: NSWC Crane 
Dote: Cf - 9 -<7/ Screen Length (ft.): In Project Number: 395 'j 
Dev. Method: SurQed & I'mped One Well Vol: I.' GALLO,v 
Pump Type: M4-tTeJr4 ~f:la6t.eY Casing ID (in.): 2 inCh, PVC 

Oftl/.,£R. 

Cumulative 
Water Level Specific 

Water Temperature Turbidity Remarks 
Time Readings pH Conductance 

Volume eFt below TOC) 
(Degrees C) 

(U n ItS'YIt>/c t.\) 
(NTU) (odor, color, etc.) 

(Gal) 

1330 srAIfT PII/1 ,ol.v*? 
[/'to@ "- II. :3 co Cer tJAtLe-« 
1'I.S7 S- /~. 8 (J·?6 ;..<!~ 6 8 '1'/9 
/SO~ Si',2 iJAJ~LEO ·OR.'i 
/S:;'.2. 7/.6,s- C5{?()WA/ Df~ry COLO~ 
'0-37 7/.3 
/b:l? 7{),3 " 
1/617 6 Df!.Y 

PID Readings BH - PPM 

BZ - PPM - -- -- -- --- --- -- ---

MW location and ID were confirmed uSing figures, boring log~ and 1999 MIN Inventory YE;:;J_ , del _ e ;11 A 
eNole ooen was Ii slalled as pc, I of a pl60lCdv FiFi QQIi Is hOIPS mdO''OloFo\il ot tl;;ils tl~O~ 



01\1 "2 1\001'1701'<(\' D ~\. 0 {J fY\ e i'rr--
I 

( i 1:] Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page 20f L. 

Well: ,2 I TO 2. Depth to Bottom (ft.): 7 2. 3 
Site: M 6=f5 6-- Static Water Level Before (ft.): 65; f.:,3 Drilling Co.: y.., "'-. \. '" ..... qe - .. 
Date Installed: Cf, 8, (; I Static Water Level After (ft.): Df?j Project Name: N <;1.0(/ e'AN.r; 
Date Developed: iYi-' () I Screen Length (fl.): ) 0 Project Number: 3 "IS-Oj • 
Dev. Method: Phtl ~BA( ~€O Specific Capacity: (iJO l 
Pump Type: N. Casing ID (In.): ;2.. 11 pVC- V' 

q.q.ol 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity 
Sediment Water Readings (Degrees C) condul~~e (NTU) Remarks 
Thickness Volume (Ft. below TOC) (Units (odor, color, etc.) 

(Ft.) (Gal.) 

o'1)'t> 0 - G5;. ~ ~ sr1rm- {SAl \.1 N CJ 
hq-~ 1 ~B, 00 I'\". 0 G,,4- 5,,53 75'~ 
actS'/ ~.S- 70 .. o£t- rS'.9 t;:'1 s .. 3t;"' 67 D {1..-V 

"-~ 
I 

l2r-< 0 ~ofMtfC7 

• • • 



• • • 
(,I L) Tetra Tech NUS, Inc MONITORING WELL DEVELOPMENT RECORD Pagelof_l_ 

Well: 0 l"TO.3 Depth to Bottom (ft.): 154-' E?6S Responsible Personnel: _ Conti 
Site: MGBG Static Water Level Before (ft.): 1';11.3'- Drilling Co.: _ Bowser-Marner, Inc. 
Date Installed: ~- 3-02. Static Water Level After (ft.): Project Name: Crane 
Date Developed: ~- 1\- 0:1. 
Dev. Method: PumpISUJ'CUE 
Pump Type: SVeM ms.1 ~ut:. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

1.;\~S - .,:';:. --, l\ P7I 

~~~D -- W-t;.1) IK: 

1~55 3T~ It., PI) M_f' 

130D - ~ 10 

/3 10 PUf.",P ~ 

e 1330 

13~o 13 

'Yeo IS 

t415 l-=t 
14:3D Iq 
(445 21 

Screen Length (ft.): ,0 I Project NumbE N3959 
Specific Capacity: N A 
Casing ID (in.): 2. II :t D 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

(Ft. below TOC) (Units __ ) 
c 

, 
Pu IV' ~ 

IOUi~.I. ~ IU/ P ),',..,\!;', : !, 'Jc:; r.: .- TO /tJ .. 
riG 1=\ I ,.j 

., 
2o.S Ca '] 4· ·'l d/1 -

"-

~-'( he 'fAI :3 ~1}.OtlS .i 

c:e..'f' - - - -
DR'(" Iq .. S ~.~ .ll J.. -
DQ'r' 1 ~.o ~.~Cj. \ 1 i;;,t. -

II 1<3.0 ~:l~ ,'7S~ 3<a~ 
,t 11J9 ~.74 .lS 8 'XQ::) 

TURB <. 10 NTU 

pH- = • I ) Sc.. $ TEMP ..:: :!> 0IQ 

Remarks 
(odor, color, etc) 

S/v'..A.: I (~R 't 11~,.·f: ' I:' I). l. 
f/I'L,II- f: - C,<".:, 1-1 U~,::, uP 
".- 1 ;::;r"')· I '-,,'-) - C/ ... tJ1 ("1 ',:. j 

\i-' l< • 

BR.t-J· \! Jfi't:::, It:' 

Do ~t:.. DE,\J8.OPt ~ <":,c 

e \ 4l\-S' .± 

, 

I 

I 



[ I L) Tetro Tech NUS, Inc. 

Well: OlTo4 
Site: __ MGBG 
Date Installed: G,-4- O:L 
Date Developed: G, - ~o - O;l. 

Dev. Method: pUlV\p/5\JR.<:'~ . 
Pump Type: SUC:,ME:J?,.$I.Bl.E.. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

IW5 t-J~ -
/("055 - '2.0 

1"705 - 40 

1-=tIS - '-0 
1'7j:{S - ~O 
1135 - 80 
\-:t 4eo - '10 
\1-55 - 100 

IgaS - ) 10 

/-rs IS - 120 

La 

MONITORING WELL DEVELOPMENT RECORD Page -.l of _, _ 

Depth to Bottom (ft.): 15.1 (Gs) Responsible Personnel: _ Conti 
Static Water Level Before (ft.): 138.0(. Drilling Co.: _ Bowser-Morner, Inc. 
Static Water Level After (ft.): 'TOe. Project Name: Crane 
Screen Length (ft.): 10 Project NumbE N3959 
Specific Capacity: N A 
Casing ID (in.): "2 II ID 

TURB ~ 10 ~TU 

pl-\ = • \) Sc. ~-rE...MP ± 3 0
ft) 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) Remarks 

(Ft. below TOC) (Units !!$L.v (odor, color, etc) . " • . 
139.01.. 15.03 7.S9 -.q.G:>4 - ft..t-lrY-. ) r=:«N - -fUR!:!:)\ D 

- )~. 5'2. 7.3~ .~'b '1-$"0 ~ GP~ - C.A.t-JI GD Wl I 

- ,~. D% 7.37t- · 41-~ 90 \,I..)L IS A.', P\)fVlP LE'JF.:C) 
I .• ,W'LI-l IS 0.,,) e,(',"-,,-\ 

141. 5 IS. "t'1- 7~'14 ,448 "100 I-\~,o 5L.r\L,,,, fY)l}':'~J Pu t.!\ P 

- 1=1-."1-2 7.2~ .513 ;{3 
I\~ IT ().J (\5, (,,0 I ~.I (... DR ,(' 
::', G,PM 

- IS.g~ 7.'35 .443 '10 If 

145.'\ \G:, - 2.0 7-3tJ ,41-5 ~o 1/ 

- 15·91 7· 3D .4":fJ I I I ( 

- ICo.OLf 1.31- .4s::t lO 1/ 

';::14<=\.00 ~"'. cO 7:~O .45" 10 II 



• 
( III Tetra Tech NUS. Inc 

Well: OliOS 
Site: __ MGBG 
Date Installed: (Q- 5 - 0 ~ 
Date Developed: ~-t /- o~ 
Dev. Method: PUM pi ~URGE 

I 
Pump Type: ,sUBMe.gs.IS::>LE. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

CClc5 3\ l\:[tx \--'\JM? 

61=0 ---
r)qSo -- 10 

\00::) - 15 

\D~ - 2.0 

• • 
MONITORING WELL DEVELOPMENT RECORD Page _I of _1_ 

Depth to Bottom (ft.): 3\ Responsible Personnel: _ Conti 
Static Water Level Before (ft.): llo ,"1-5 Drilling Co.: _ Bowser-Morner, Inc. 
Static Water Level After (ft.): Project Name: Crane 
Screen Length (ft.): 10 I • Project NumbE N3959 
Specific Capacity: ______ _ 
Casing 10 (in.): :2 /I :r:D. 

T uRJ3 <. ID NTU 

pH = .1 ) SC q iEM.P ±. 30/0 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) Remarks 

(Ft. below TOC) (Units MVC~ (odor, color, etc.) 

- - - - - Yr(-.u ... ol )) 'l:::f't I -TlnY',IL..> 

I~,l 5 1'6.~:t Co.1 ~ ~. I:.:. ~~ - ~'" ., r' " 
" ... ,-, M 

;}J.q 8 5/1 I d. ,<1·J '~) - :::;."T M7"\ ,-" \ ':~f'~,4·' 1::,[' t.,,}) I:;'Ol,lJI,l 
',:,) \'. ')f-.' P 'r '. . I' ::r 

'2",50 ~\,O5,~ .5 :'b3 cO. ()'I:: ..J_) -- Y2 C,p,.." -'> Yrj (...,PM 

~O·5D ~ I ,'10 S,55 ~. ot Cj - TJ.~~kJ ;-f,. 'f-' f-:i1.Y' . 

F'I? o1ft,. 1000 101050 
.:::I'u5.i K t;:RI PVTVI'P' r..l (, DR\I 
'T\\{:_ • ...l' n." - plJr A P 
W~f..I? 5\\ I A 'TlJ(2.B\f") 

~bP <? I OSt ..... ~ ... 'I< t;. 

, 



• 

• 
APPENDIX 8-3 

ANOMALY EXCAVATION 

WITH 

TEST PIT LOGS 

AND 

SOIL SAMPLE LOG SHEETS 



• 

• 

• 

r:;L] TeST PIT LOG Page -L of L 
~ Tetro Tech NUS. Inc. 1\ tL 0 t-Aj\\. '/ €-]<. CAVA T/U f\I 

o 
(;.<;" 

'.0 

PROJECT NAME: N5w'C;s&~ A. Ne I r' TEST PIT No.: 0 ( ... p S 
PROJECT NUMBER: CTO J_~3q~ DATE: ~-::;gr,..l.~s..:~'O=-:'~-----
LOCATION: E::G- GEOLOGISVTT~' ~K7=...o:S":l::"":M~f9J~N-:-----• 

MATERIAL DESCRIPTION PIDIF1D READING 

Uthology U E E Depth A. 
Change SoillWaste Characteristics s Remarks A. 

(Fl) 
...... Do 

(OepthlFl) (lithology, density, color, etc.) c II .e: 
~ N 

S ::J CD 
c8 

f)'P.:{ s( t-t TR.. F. <;;.(\ N[) Sf'L\ 11l (2.Qyr-c; SE~< ""~hl\. ............. '\1 

66C'l\E ({ClOTS TfZ l( N\E- -J, LQG is 
TO, ST"VN~ ~VGl - I 
1,0 I 

R f(: t-(\() vrc fj I ~MI\\.' 
Pl €C<e- of- F"E;X ce- poc;.-r-
PI, ClE-f\rt ~ CO roJ>l ~11 \.V 
u;> 10 S2. _\ / 

TEST PIT CROSS SECTION AND I OR PLAN VIEW 

I l DEE! 

l' , 
c.o~P. $I\~~ 

~ ~ ~ 
\ 

4- ® ~r.;- EJ{ cWl.€ 

1 
( 

~ SAF'i'PtE 

t 
5'(-----=7 

~I'I'Pl~ :r 0 = 
4::- ot tPcs 0+ 

REMARKS: 

PHOTO LOG: 

Cj 



SOIL SAMPLE LOG SHEET 

Page-Lof~ 

Project Site Name: NSWC Crane. IN Sample 10 No.: £~J,:<f-Project No.: CTa 158 N3959 Sample location: 
Sampled By: 

[] Surface Soil C.O.C. No.: 

• 
1f-Subsurface Soil 
[] Sediment Type of Sample: 

1ft Other: TC--<;-r PIT [X] low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ; 
, , 

Date: __ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: --Melhod: -Monitor Readh'lg (ppm): -
COMPOSITE SAMPU: OATA:' ' 

Date. b / nme Depth Color DescrIption (Sand, SIlt, Clay, Moisture, etc.) 

g.1J '0 132...0 I~ /. t:;" Sttf'l C;AMf;. AS OI-rPLO/ 
Melhod: Sffl }litE'S I I 1 

,-t}~Io(..IEI... 'V .... \I,( 

Monitor Readings 

(Range In ppm). 

sEe-rf' 
LOC)S 

o - 8·~ 'vI 
SAMPLE couecnON 'JNFORMAnoN: i:i ~cot'1.E ,3-'-,~ ,02:' ',' t - 20"2- ' ' 

, . 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Enoore samplers V 
HD (1) 2 oz glass Jar y, 
[Thorium (1) 8 oz glass V 
~dded gamma spectrometry to Ihonum container (check oollected block) ............... '" 

~pendlX XI SVOC. PNA.I-!eIt!h::ld~.I'DSnclcerpeeS (1) 8 oz glass Jt' 
Explosives. TAL Metals (plus Sr and Sn) . PH I (1) 8 oz glass V 

eleled "I land see to "lelal8 88Rlail'ler tel leek collec1ed block) .............................. 

Ad , ... ~ .... s container lcnecK collected block) ....... ......... .... . .... 
~BSERVA~SJNO~' .' MAP: , ' , . , ' , 

VOc., CO \..\. e c-tt::-D ,,~ ~Af!:, 

N-..\~'i..Q IN SS. BowL 

~1~le If Applicable: 

... ;~~ MSIMSD Duplicate ID No.: -
, • 



• 

• 

NSWC CRANE 

\E ~ -, P \ \' =t:r 0 \ TP 5 

MGBC; C.TC 158 

L1t='T ID f.O 
(PEPrH' ) 

PI) R&ADIKCJ5 ~ ~AM{J(( LoeATfOf'l5 
() ~ /I3A C./(5 (lOlA Nj) 



[ I t) Tetra Tech NUS. Inc. 

TEST PIT LOG Page -L of _, 

"N.ON\!\ 'f E-y--CJ\vA71°1'l 

o 
O.C:;

l.O 

PROJECT NAME. N~WC ell.. ~tJt?, I '" 
PROJECT NUMBER: CTP 'tt: -#- 3'7S'1 

TEST PIT No.: 0 \ -rr L 

LOCATION' N\ G= GEOLOGIST' i SlSOl'l 
DATE: t!L. J. S"'f:£j, • MATERIAL DESCRIPTION PIDIRD READING 

Uthology U E E Depth A-

Change SoillWaste Characteristics 5 Remarks oS A-
(Ft) I (DepthfJ=t.j (lithology, density, color, etc.) C 

II oS 
~ N 
::I III 

5 ~ 

Dr-i $( L,- Tll. F. SAND ISM. -rtl. (l 00 'IS 5El?-
~o ,'A.G (C 00 TS .(l SAND ~ i'Y ~,~ 

-rD S,-c; N E ~- c37i.l\C/G l LO~ 
. 0' I, 

Rce;['kove() ~ 10 X f" °3 ' 
~p S P) Pe-~fO~"TeE-~ P\.ATlflCC) 

~ ~ t ~ I'll\l\S 

Pl-r ClcAt'l ~ CoN\P\€T& \ 
@ lOS~ 

~. 
II 

TEST PIT CROSS SECTION AND / OR PLAN VIEW 
\ I D£fC; f -

~ i - *3 ..:¢:t. ~?-
~ COMP. S"~{. , 

~1 ®1- 8 ~ CiJ~.;-ct<dt 
~1 

1 
~N\~{ 

$ ~ 
~5 

i 

Ie. - 11.' 7 

REMARKS' 

PHOTO LOG: ~P"HO~~~s--=n4~~a~~~~~----------------------------~~ 



SOIL SAMPLE LOG SHEET 

• Page , of I 
Project Site Name: NSWC Crane, IN Sample 10 No.: 0' ,PL 0; 
Project No.: CTO 158 N3959 Sample Location: OI-rfJ L 

Sampled By: p:: ~ <;1l'V'P9JN~"1 ~ o Surface Soil C.O.C. No.: 
i(.Subsurface Soil 
o Sediment Type of Sample: 

'iK0ther: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLE DATA: 

Date Depth Color Description (Sand, Slit, Clav, MoJsture, etc.) 

Time 

Method' 

Mo '~ng(ppm): 

IOOMPOSITe SAMPLE DATA: 

Date' TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 
8-1b· 01 ~~ 1- 1.<;' ~n. t'J N-,.OIS-r Sl \. ... Tl'2. . 'P. SAMD 

Method. S~t-l\~'> I I Tit ~t\vt? \. lu MeC;~NE ) 
.rt<J\.V'E L -11_ ,y --nt CSt\- N I) c;;;~ NE. f12j\'1<) 

Monitor Readings TJ1.. ROo~ 
(Range In ppm) 

?€t TI" 
LO~c., 

D-B']b-O{ 
SAMPLE COLLECTION INFORMAll0N: t;;l'(cvvtE:. '3 -fl,,;1.. 1, :l..OL. 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers V 

HD (1) 2 oz glass Jar ~ 
IThonum (1) 8 oz glass V 
~dded gamma spectromeby to thonum container (check collected block) ..... 
AppendIX XI SVOC, PNA, Ilelblclde, f'esbel!lelFl98e (1) 8 oz glass V 
ExplOSIVes, TAL Metals (plus Sr and Sn) f> H (1) 8 oz glass V 
Added pR Blld Sib 19 FA9&als CQAtalftel (ctlectt Cl511~mtI nlCt:k) .. ... . . , . . ... 
Added TOC~ ~"t"l., (check collected block) ............ ....... .. 
OBSERVAnoNSI-NOTE~ MAP: 

VOc... co\\. E '-TeO A.S G-Ill\ is sAr-A{J\ E 171"hE ~ -;:. 12 c;;c.;-
M\'j.E.O \N- S\TV1 ( CON\PS.) ~ 
MTtf SS. B,o I.(.IL 

, 

Circle If Applicable: Signature( s): 

• MSIMSO Duplicate 10 No.: 7/d VA---



6-EOPH,/. ANOMf'\.1 

SOIL SAMPLE LOG SHEET 

Page-L of -.l 
Project Site Name: NSWC Crane, IN Sample 10 No.: o lJ"f' L o'L 
Project No.: CTO 158 N3959 Sample Location: (!) tTP L 

Sampled By: K- SI f'l\(.J~l'I~ o Surface Soil c.o.c. No.: 
)[. Subsurface Soil 
o Sediment Type of Sample: 
~Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA:. 

Da~ Depth Color Descrlpllon (Sand, Slit, Clay, Moisture, etc.) 

Time: 

Melhod: 

Monitor ,,,,,,,,iIlY \ppm)' -
COMPOSITE SAMPLE DATA:- . " 

Date: 8.-2.6., , 11me Depth Color Descrlpllon (Sand, Slit, Clay, Moisture, etc.) 
I3()O I~OO I-J~C;-' B~N ~~N\€ I\~ DrrPlO) 

Melhod: ~\ f'(l~<' I I \ 
~WE' '" Y ..v 

Monitor Readings 

(Range In ppm). 

5~€- '.,-P 
LOC,S 

o - 9· 2.b. 0/ 
SAMPLE co~cnQN JNFORMAllON: ENCO\ft~ . ~ :" 6 U2. ,,:. '2 o-z. , 

< ' . -- . ' . 
Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers ,/ 

HD (1) 2 oz glass Jar V 
!Thonum (1) 8 oz glass V 
~ded gamma spectrometry to Ihonum container (check collected block) .. . . 
Appendix XI SVOC. PNA. Ilslb,dde, P68boiBi(~eE I (1) 8 oz glass V/ 
ExploSIves. TAL Metals (plus Sr and Sn) PH (1) 8 oz glass V 
AIMed pi I aild 9Ee to iilebils lXA,lali,Or (CI'lGt1c wllected block) .... . ......... 
Added 'foe ID iiletRls container (check collected block).. ..... . .................... 

OBSERVAnoNS/NOTE~ ,. , M~ " 

VO c... c.O \.. \ E CTEt1 AS GHf(f\ (:::. 

CIrcle 1t Applicable: S19;tj ~ MSIMSO Duplicate 10 No.: 
I -

• 
.... 

-

.. • 

• 



SOIL SAMPLE LOG SHEET 

• Pageiof 
, " 

o IlfLo3 Project Site Name: NSWC Crane, IN Sample 10 No.: 
Project No.: CTO 158 N3959 Sample Location: Q I~r:. 

Sampled By: K. SCN\P~\)'" 
o Surface Soil C.O.C. No.: 
~ Subsurface Soil 
o Sediment plr Type of Sample: 
~Other: IE C;;- [X] Low Concentration 
o QA Sample Type: o High Concentration 

~RABSAM"LEOATA: ' , 

Date' Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time 

Method: 

MOmttlrHeaolng (ppm): 

~MPOStTE SAMPLE DATk 

Date fjJ .~.Q ( Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

I~,a 1310 1-1 .. ,1 ~RN -;AM€ Ac:, OI-rPLo) 
Method~Nl~ , I J 

"1fl<J~'" )Q ~ J,-

MOnitor Re,adlngs 

(Range In ppm)' 
~€€ :.,.-f , 

LOqS 

0- 81lo"oJ 
SAMPLE COLLECTION lNFORMATlON: ,GNCO(tE; '3'~ B 07- "'2.0Z 

Analysis Container ReqUirements Collected Other 

AppendIX XI VOCs (4) Encore samplers V 
HD (1) 2 oz glass Jar V 
IThonum (1) 8 oz glass t/ 
Added gamma spectrometry to thonum contaIner (check collected block) ........ , ...... 
!APpendix XI SVOC, PNA, l:IeAlilliae, FleeIJBI881£j;I(;8s (1) 8 oz glass V 
ExplOSIves, TAL Metals (plus Sr and Sn) Pff (1) 80z glass V 

,~. 

,n. cted block)... . .......... . ....... 
lA, "",ntainer (check collected block). . ............. .... .. .. , .... .. ...... 

OBSERVATIONS/Nares: '. MAP! ' , , 

i/o'- CO \.. \. E c...Tb') A~ G-f( f\ IS 

• 
Circle If Appllcable: 

SI~t:J ~ MSIMSD Duplicate ID No.: - .-



f<jl,p f LARUj'C €y..CAVA-no'IY 

NSWC CRANE 

\cS-T' p \\ rl' OI:rP L 

MGBG CTC 158 

FID l~£.Ak' 

AvE 

ALPA PiA'<. 

AvE 

~ ¢ GANIM" Pe;J\)( 

AVt 

Flo PE,q Ie:; 

AVE 

FID PEAl<; 

AV6 

ALF'A PeA ~ , 

Av~ 

~ ~ GA,v'M A PEA~ 

AI/If 

o 

o 

o 

() 

o 

L1t="T ID OIS-
(J;>;::PTJ-I ) 

f) 

o 

o 

-0 F SOl'- PI Le-

~()MMEN.,I.s 'b rl 0 NOH I,-S A \ \. 0 
I 

&G: ~ &\uJ.. ~RJ/U.NJ9 

f" Reft{)\N") S @ SA",,{JlE- (.0 cAnoNS 
OS 1($I\CI<C7Jv{(}~ Nt) 8 -2. C;~o I 

~ dC[W 

I 

• 

• 

• 



• 

APPENDIX 8-4 

• 
GROUND WATER SAMPLE LOG SHEETS 

• 



• 

• 

• 

GROUND WATER SAMPLE LOG FORM 

PrOject Site Name NSWC CRANE, IN Sample 10 No : 
Project No. CTC 158 N3959 Sample Location. 

I'H PIt'&'-<- 60 
Sampled By 

;.- C.OC. No 
~ 

SAMPUNG DATA: ( 
Date L-~6-0/ Color '-pH S.C. Temp. Turbidity DO 

~Ime-Start il~ <oJ End /7-5"1.. Visual Standard IDS/em. Deerees C NTU mell 
Method a/Miele.<. ~LLA,t{ '1'-3 ?"6 ,.tie. 7 IS 3ii 4-7 0'>":1 -
PURGE DATA: r;,.OU 
Date 9-0G-o( Total Well Depth (TD) :>/. 0 End Purge (hrs) 

Method O/A c/t7"c--< Stallc Water Level (WL) 29 ~ '5- iTotal Purge Time (min). 

Well Casing 2" PVC Start Purge (hrs) /O3~ - ~otal Vol Purged (gal) 

One Casing Volume(gal) 3 , 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container ReqUirements 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials 

AppendiX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesllcldesiPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbiCides 4°C (1) 1 L Amber Glass 

explosIVes 4°C ( 1) 1 L Amber Glass 

HD 4°C ( 1) 40 ml VOA Vials 

TAL Total Metals, plus Sr and Sn HNO"l4°C (1) SOO ml Polyethylene 

~AL Dlsolved Metals, plus Sr and Sn HNO"l4°C ( 1) SOO ml Polyethylene 

Total Thorium Isotopes HNO"l4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO"l4°C (1) 1 L Amber Glass 

Gross Alia/Gross Beta HNO"l4°C (2) 1 L Amber Glass 

~OC H2SO,l4°C (1) SOO ml Polyethylene 

Note: Dlseolved metals and dissolved thonum only collected If Turb. IS >5 NTUs 

OBSERVATIONS I NOTES: 

PID reading In PVC nser pipe = 0 0 (ppm) -
f PID reading In Breathing Zone = O,U (ppm) 2 7::i W' V 

NSWcera .. 
Fietd Form 
~Slon' 

O_3lOO 

Page of ~ 

O/6WCJ/o/ 
we:,-, / -/- 8/ 
:z: ~./ .-4.,y"y 

ORP Odor 

mV 

3~3 Nu.vC 

/Z4~-

1"3 0 

6- :; 

"'VI1l~ Collected OIJI' 
r./ ./ :/ 
.,/ ./ 0/ 

v ./ :/ 

v / v 
v / ./ 

Y' I ./ ./ 

.,/ 
, ./ v i 

v , v" ./ 

: ./ r./ 

: 
.,/ 0/ 

, 
,/ v I 

• NA 

~ 
, '1, (..,$ -: Z. : ~ <~;2. , J:i S ') 

J:j", e 'j t 4 t ~ I"V#I./J :;:NJ',../CC. .-.. :: 4t.!· 1/ Lti ~,-

51 - 2..8'.r::.-: ZZ ~ ~- J(. /6 J ,j 3 6 /"~/ O-c. 

y 

+ 4~~-~ ,; 3. ~ l- , - 510 ---- ') (d 
-

-~ - t -
5,A~b' ' 

~ 

., 
QA samples Collected: Signature(s): 

71! Duplicate 10 No.: 

0/ ~~ ~fJ070601 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 

':~;(H~11t !(FJrWifOW .~ J{ ;~. Ji, ,~ 

IO!s Z.t3.9S 
/04> 2.9.07 
/t).~~- 29·/0 

:oj IIO~ 29·Z3 
1115 2... 9. 3~ 
Ill. -) Z'J.'Sz... 
/135 Z. '7 s'S 
11~5 2. 9. 5'S' 

~ 115~ 29.57 
1205" 2., :5'<:j 
/2/< 2,9 ({; / 
122-:5 2969 
J2:J< 2-9.63 
'/245 2.. 9.63 
12.50 

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
;rmL/Miiij ~':(rU:)'Jl;e , S .... > 

- -
I~o 5 :;'5 
100 4,'! 
zao 2.5'6 
i.o ~ 237 
ZOO 2 Z'-
2(}(j 2·97 
ZOO 3,t;l6 
ZOO 3·~3 
z.oo 3.61 
l...ClO 2> bc.l 
2,00 3 :f" 
Z-a('" 3 ~7 
20u 3 5G: 

• -4.4~:-

S. Condo 

(ffiSiem) 
-
/ ~u8 
f. 'L' '.~ 

,./tlJ/ 
1.0') '7 

I.O~/ 

I, (.)/7 
/,ooe 
,.003 
l,ot:l4 
I~ 006 
J. c)04 

,.UOG. 

J uo 7 
--

WELL 10.: i-1!£"5 - / - / - 8 / 
DATE: '7 /t6L~/ . 

TUrb. DO Temp. ORP 
Comments 

; '~rcNtU):' .!'; ',-, (mgji.j '(Cii@us) -',' mV 
-- - .- - -'~~-<r /""..v..-?:""'-/.,v'~ 

7:S . ., - ' .; [..~ 1 7.31 54 L~)VO'VlL ;/ S/. c"'/..Jvc:/y 
60 / . .: '/ 11:!!. / <, ct· zaooMI ." ~# " 
50 133 I5.C;& Z-j-9 40oa,...:/ c:'LG'.A,c 

2'2 , . ~~ I:). =,3 32/. 6{j(J()/Vl~ t!~£-"1,if 

23 '.lo Is-. 41 35'8 8oaJA?/ ~L.c,.ll/{ 

20 1,/3 /6'-.25 -:J G <!.. /cN)OO ' t!!~'LfA/c 

/4 ,.0J- I ~ -l../ 3::;-7 12(.)(.)<..) C::GcAA! 

II / c.J 7 is. I 'j "?~I 1£,ic)CO C~£""/f' 
Y.? / vi 15. ,~ ~~8 /~()o() t::!d.A';< 
'74 O·f;,~ 15.18 ~74 / tlcJ c) c> C!c-£/f...c 
~,S 09:;- 1 S.Z,7 '38L 200d Co) dLc"",/C. 

5·8 c.! 9J- ,<. "3'3 '387 ZZ.cuo cLLi;r-<... 

4.7 O.!l~- I~-. 38 ? ~.3 2... <t'cJ Ov t::!Ge;lf~ 

- -- -- - + .--- - - -- -- .- _., -~ S_~.-t-.-< f 5~....,/~...,~ 

~ 

I 

i 

I 

I 



• 

• 

• 

GROUND WATER SAMPLE LOG FORM 

., , '.!, ~-

Project Site Name NSWC CRANE, IN Sample ID No 
Project No CTa 158 N3959 Sample Location 

Sampled By 
C.O.C No. 

SAMPUNG DATA: 

Date q.tj.()/ Color pH S.C. Temp. Turbidity DO 

[lme.Start Ito S- End 13/ iJ Vlaual Standard mS/cm DeereeaC NTU mell 
Method JJ?tll~ 11-\\ n L LlOCf\k 6,·(7 Ii. &S~ ; 7. ~ '3~ ~ I" b 
PURGE DATA: 

Page 

NSWcerane 
Fief<! Form 
Re\Ulan1 

0_2000 

of 2. 

Dlk'Ol..OI 
~ES'\-2. .• e; 
.~~GU.I~ 

ORP Odor 

mV 

+~() C.H~. '1 

Date ~/glol Irotal Well Depth (TO) 25.t End Purge (hrs) II O~ 
Method 11:--u ~;r Ifl:L, (. Stabc Water Level (WL) /.:) .~4 !Total Purge Time (min) l::jO 

Well Casing 2" PVC Start Purge (hrs) ~'1~ Irotal Vol Purged (gal) I. Ii 
One Casing Volume(gal) ,. '7 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Contalnsr ReqUirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials v~ 

Appendix IX SVOCs 4°C (2) 1 L Amber Glass &./ 

PNA 4°C (2) 1 L Amber Glass V 
AppendIX IX PesbCldesJPCBs 4°C (2) 1 L Amber Glass L" 

AppendIX IX HerbICides 4°C (1) 1 L Amber Glass ./ 
explosIVes 4°C (1) 1 L Amber Glass V 
HD 4°C ( 1) 40 ml VOA Vials V 
[AL Total Metals, plus Sr and Sn HNO:/4°C ( 1) SOO ml Polyethylene t/ 
CT--Ab 91i!1MeB Metals, plus Sr and Sn HNO:/4°C (1) SOO ml Polyethylene 

Irotal thorium Isotopes HNO:/4°C' ( 1) 1 L Amber Glass t/ 

Olssel.ed 1'IIOHUffi Isotopes HNO:/4°C (1) 1 L Amber Glass 

Gross Alta/Gross Beta HNO:/4°C (2) 1 L Amber Glass V-
Iroc H~OJ4°C (1) SOO ml Polyethylene V 
Nots: Dissolved metals and dissolved thonum only collected If Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = 
~ 

(ppm) 
-

r 
~~ PID reading In Breathing Zone = (ppm) 2.5 loV --- ~ 

to? ,..{' !£La)..);:. lo.1'i • 
&~ of s;,'L'~;' 2D. I '",14-. 20. it 

2,5:f5 -/5:3'1 :: to.'#; )( . ,,3=1.'7 "ilL o,.~. ~.4~ t,,1bl.) 

-t 
_ I 

Z,.S 
!-

IS,311 ~ ". 1" 51fT s,cUO::> - , 
20.1 - l; 34 :: i 

I I lila 1,8 I5!lZ ,,/, s,,~ , - ~3~ 
It>. '14 • - COJ~ I - I-

±=J -
2.38 ::: C&vn .... -=it 0/ 541 5(" tzU:7:::J 

t==-
I :SJY- 1- 1/,o7t. 

';/Ace /bsc"" illlLn-. '--

QA Samples Collected: Signature(a): / 

MSIMSD Duplicate 10 No.: ------< ~~ ~ 
// 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 

j,r:mmtl' ' " Im'~Delow~Tecm 
DC'i~ ,C:;. "34-
c.>C(<\o I f,~J + 
10 au Jb.'"l.7 
lO 10 I~ ~ 4-0 
10 'l-O 1c::'.C)S 
10 SO IG v~ 
J04U Ib.7.L. 
lOS-O I hi tLS 
rD~ Jb.8t) 
I (0 () I~. q I 
IIOC) IG • q 7 

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
:tml1Mln:) ,-\ .~ . ~!'f.§]jy\" . ~~(!. • "av .. 

1,\-0 
B_u '->.1 ') 
CiO <\' ;;;7 
FjO ~-bB 
80 6./7 
eo 6. ,7 
80 ~. ;v 
80 '-'d to'.> 
[:j() 6., ~ 
80 0/ 17 
f::j() 6.17 

.NATURE7( 2/k 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

'fr'n1r'cffil '~(fffljr ,< 1maiij :~EiJm; "' '"<" 
~~1 ".~ .. 

L~~-3 ~. cJ ~. 3£"\ Ib.7 
, b.l9 5:tJ :l 31 17 (.. 
, .. b:S~ 4-.7 L .It:{ 17.. ~ 
I .. Ca~ +.l. 1.7S'" I-17 ... ~ 
I.b4+ 4-.4- I ~-CI I-17. -'I 
I ... G4-fj + .. -:?, I. c...1 L7.~ 

,- .. (,~-Z 4-._2 I .. s-c-r 17. c;-
I. b5tj "t. U \ .. (;".l... , 7. c:;-
I. ~91 3,0 1,5B 17. c;-
I.c..,~ 3 .. S I. roo 17. S"""'_ 

r;TN\.~. ~ I 

Q,.., A. A l ..... I _ I 

() I MI.(/ 0 ~ 
i]-i:J-'-'/ 

ORP 
Comments 

~ .... \ 1: • J f • • y -

"~' mV. ", 
Stihl-r fU(1. 'it c..l~At\ 

:LJ..<\ CHEN\. .. (.I DO R.. r 

3 I I Cl-ruJIc2() PH 'VI pAl'ttZ. oK-
31~ 
24'-5 
1.'1e;;;-" 
:ii~ 
3~ 

:t.q-B 
4-sl 
4-~Q . _l?t'-lD P<1.~~ 

PAGE~ 



• 

• 

• 

GROUND WATER SAMPLE LOG FORM 

Page 'of "l.-
- , - , .. '/ 

01 (_~/O~ 01 Project Site Name NSWC CRANE, IN Sample ID No . 
Project No. CTO 158 N3959 Sample Location' a,bf--r:5' ~I 

Sampled By TY, Z 1:5. 
C.O.C. No: 

SAMPUNG DATA: 

Date Cf· 7 -r.' ,'1 0/ Color pH s.c. Temp. Turbidity DO ORP Odor 

lTune-Start ,!) £~End b'l;;\.v-<./ Vl.ual StUldard mS/cm Deeree• C NTU mell mV ')(1')1-1 r 
Method ?£"c/~~",,//, c:. c:..\.ICl\Y tv. J..L D.m:, 17.·_t I~ O.~ -1'5 2 "~I...r-Ul'.!. 

PURGE DATA: 

Date 9 - 6 . .," TOIaI Well Depth (TO) Llc.. I..~, ... ) End Purge (hrs)' tU ~2. 
Method P':"/:I:-dA/'/' c Stallc Water Level (WL) /333 Total Purge lime (mn) 64-
Well Casing 2" PVC Start Purge (hrs) ocr, B Total Vol Purged (gal) .2-
One Casing Volume(gal) /3 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requlremente PATE Collected T1 ME 
AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials q·701 ,OOD 
AppendIX IX SVOCs 4°C (2) 1 L Amber Glass q,fj vi o7Lt-Q 
PNA 4°C (2) 1 L Amber Glass , 
AppendIX IX PesbcldesiPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX Herbicides 4°C (1) 1 L Amber Glass 

ExplosIVes 4°C (1) 1 L Amber Glass 

Ho 4°C (1) 40 ml VOA Vials " V V 
[IAL Total Metals, plus Sr and Sn HNO,l4°C (1) SOO ml Polyethylene Cf 7<)/ (v a () 
tAL olsolved Metals. plus Sr and Sn HNO,l4°C ( 1) SOO ml Polyethylene ~·7·01 I \Joe 
lIotal Thorium Isotopes HNO,l4°C (1) 1 L Amber Glass €f. 7.\) I I ()(J (} 

Dissolved Thonum Isotopes HNO,l4°C ( 1) 1 L Amber Glass q, 7· 01 JCC}!) 

Gross Alta/Gross Beta HNO,l4°C (2) 1 L Amber Glass Q.7t11 IOOv 
lToc H~OJ4°C (.l).SOO ml Polyethylene cr. "i Q I O'74{) 
Note: Dissolved metals and dissolved thorium only collected If Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

Plo reading In PVC riser pipe = 0 0 (ppm) 
--

Plo reading In Breathing Zone = 0 0 (ppm) ~ 

£ i . '\ 

1 
l. ,,, 

'( .1.....- i-
We":''' Dttl£", CI~ -f 00/,// 'pi/-",.. d-<y tP.75 

IINO 5API.I'Ic /~ -r: ~A. 

21. '- - 13 -:. j = 8 ~7 ~ . /63 .: /.3J~1 0"- 5 IL --+ 1 .. ,,/' i-- Z t.G:.' --

+-l ;3 ~:s -
'- () " :! ~/l\( N q.7/8· o1 -

V -----
54.3' , , 

'-~ 

IQA samples Collected: 

;?~U. MSIMSD Duplicate 10 No.: 

w'L 
IJ. fj) 
+ .. J..~ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC Crane, IN 
3959 

WELL 10.: 
DATE: 

: ..; &~; . i . 3 . ff I 

9-~ 0, 

Pump 
Time I Water Level I Rat I pH IS' cond'l TUrb. I DO I Temp. I ORP I C t 

~·~m ... !JI. ..... ~':t~r :AP ... ~..... . .. ~ .... ~. . .. tsrr~.'ii'fj· .. e~:~.;Jl"""I .. i' .. ·.V .. '." .. ' .. •.•.. ~.1l •... -.~ .......... , ·".". ... ~r .... - . ""''''''.' , .. r''''.l'I'fi~'~'''' . . .. ommen 5 ~':\"l15!j~l~ ~!r,iueI9W~I';~s-r~ :~!''::'I!IL~' ·,;g{tu;)~~;"(rmlCrri) ~(r .. u)·:: (mg/L) ~(CeIClus) <. mV.·> , 
oC; 1. 2... . I 4- .. '7 c... 
loql-h I~,O :l-
oC( .~')1_ -, .S'. k 5 L~J~~.lD.A:tV I._I cr _10 .. 7rL J7-=-1-J~IW-
oq~-S-I lb. 70 I 110 Ih.~\ b .. ·4-&1 I I q IO.k:)..1 17 .. 3 I-iloi 
()'1~r Iff. V~ --I Iro J &. 3'c;' IO,481.:r':ra [D.G 'TT' I 7:I" . r'=-il. '7 
I () q.~ 1_ L.Cf, UL-. =LJ:?U 1 b. ~blb, 4---B ILL e~O{ (.. 2.. .I·'·j 7 .. S.'_ r~:T~-t1 
fO IU I IGf .. ~2. L_eOI6,.~() IOA-tt21 ICc- 10,,(.01 \1.4- I'-/<C;S-
10 (c;-

.NAlURE: --K J? .~ .M:; ll .. ~ 

tOwe.1 (,;{) l N L er: ""t'P IB\N\ 
~ PUN\IP () ~~ y' 
\.c/I"-l SA Mp(r AF¥ 

{(F CIt Aa. '1\; 

PAGE.~ 



• 

• 

• 

Project Site Name 
Project No 

SAMPUNG DATA: 

Date 8-26-01 , 
!TIme-Start' ; 14~ End b:7o 
Method S,.,~...r 

PURGE DATA: 

Date 05-28-0, 

Method P&~/l ,I .. /~c.. 

Well Casing 2" PVC 

One Casing Volume(gal) l... 4 

NSWCeno .. 
Field Fonn 
Re .... on , 

0cI0I>et' 200C 

GROUND WATER SAMPLE LOG FORM 

Pagei..of '2 
, , 'J,.. -

NSWC CRANE, IN Sample 10 No , 01 c:. ...,./<l¢ ~, 

eTO 158 N3959 Sample Location: tAlES- 1-4-~J 

Sampled By To ~c. :'~""'N 
C O,C No. 

'" 

Color pH s.c. Temp. Turbidity DO ORP Odor 

Vl.ual Standard mS/cm Decree. C NTU mcll mV 

lC:l~'; ~. '7U ~.q.u 1~.7 1-<" () .lL-~ ~c..: NONe 

Total Well Depth rrD) 1_9 __ t;J End Purge (hrs) f24C:::;-
Stabc Water Level (WL) /9_" , Total Purge Time (min) 2..40 
Start Purge (hrs) C>8(it5 Total Vol. Purged (gal)' ~ 5. () 

Cf.9 
SAMPLE COLLECTION INFORMATION: 

Analysis PreservatIVe Container ReqUirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials V 
AppendIX IX SVOCs 4°C (2) 1 L Amber Glass V"'" 
PNA 4°C (2) 1 L Amber Glass /' 
AppendIX IX PesbcldeslPCBs 4°C (2) 1 L Amber Glass v 
AppendiX IX HerbICides 4°C (1) 1 L Amber Glass ../ 

explosIVes 4°C (1) 1 L Amber Glass ,/ 

HD 4°C (1) 40 ml VOA Vials ....-
TAL Total Metals, plus Sr and Sn HNOi4°C (1) 500 ml Polyethylene V 

TAb: 9Isolvlld-Metals. plus Sr and Sn HNOJ4°C-- - - (1rSOO'ml Polyethylene )JA 

Total Thorium Isotopes HNOi4°C (1) 1 L Amber Glass V 
DISSOIved-Thonum Isotupes - '-HNQ.l4°C' ~-1t 1~mber Glass .. ~ ,..JA 

Gross AlIa/Gross Beta HNOi4°C (2) 1 L Amber Glass ;/ 

:IOC H2SOJ4°C r' (1 j 500 ml Polyethylene .,/' 

Note: Dissolved metals and dissolved thonum only collected If Turb Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = 0.'-' (ppm) I 9 :1,,' rut" "r- S'C -t4! .... c~' 
I 

2 ~.:J 'J b,rl"", ... : r-~ PID reading In Breathing Zone = 0.0 (ppm) 
S ,;.t.&.:,'/ , 

29 ~ ~ \( 

3 ~ a - /,~. "" ; /4·S 1 x . I~? : Z .4/,,/ ~ 9L t 
G ,.."Z4-

t '''.41 
IN 1-.. ICc _t , 

; £ I-- 1 
~ - ? 21 - " -

Sq1t ~ 

~A Samples Collected: Signature(s): 

~~ MSIMSD DuplicatelD No.: 

j/-:j ?-,i-----

1 
z5'. 
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NSWC era ... 
Fletd Form 
RetA.on 1 

OctOber 2000 

GROUND WATER SAMPLE LOG FORM 

Page1of~ 
~ 

'r:'. 

PrOject Site Name NSWC CRANE, IN Sample 10 No 01 -(,..v·as -Q.I 
Project No CTO 158 N3959 Sample Location ~~-L-~~t 

Sampled By t£. ~t)c/-; ) 
C D.C No 

SAMPUNG DATA: 

Date QII'1101 Color pH S.C. Temp. Turbidity DO ORP Odor 

1T,me.Sta(JRO.:.> End I «JZ Visual Standard mS/cm Decrees C NTU mcll mV' 

Method' H.~:.~.;;....- L..kA,,"- t". c..)() 7-.'31c.. b
O

, "" 

2~ <t: 2·3'7 !£to.lj /'J..,t£ 
PURGE DATA: 

Date q-/8 001 Total Well Depth (TO) 33. (., End Purge (hrs) 1710 
Method f{-,t..i ~ n\ L: C Static Water Level (WL) ,'7 .. '15 !Total Purge Time (min) /~O 
Well Casing 2" PVC Start Purge (hrs) I~-'D !Total Vol Purged (gal) '1.1& 
One Casing Volume(gal) 2/~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 mJ VOA Vials V " /filet 
AppendiX IX SVOCs 4°C (2) 1 L Amber Glass ~ (1/tHc/ 
PNA 4°C (2) 1 L Amber Glass V C, "';#01 
AppendIX IX PesllcldeslPCBs 4°C (2) 1 L Amber Glass V el 1'1101 
AppendiX IX HerbICides 4°C (1) 1 L Amber Glass ../ ? lit 'DI 
explosIVes 4°C (1) 1 L Amber Glass lv'" '1 (e.;. e/ 
HD 4°C (1) 40 ml VOA Vials 1/ 1 '/~Iol 
ITAL Total Metals, plus Sr and Sn HNO:l4°C ( 1) SOO ml Polyethylene IV (I 1'1101 
TAL Dlsolved Metals, plus Sr and Sn HNO:l4°C (1) SOO ml Polyethylene 

!Total Thorium Isotopes HNO:l4°C ( 1) 1 L Amber Glass Iv QI,'11cJJ 
Dissolved Thonum Isotopes HNO:l4°C ( 1) 1 L Amber Glass 

Gross Alta/Gross Beta HNO:l4°C (2) 1 L Amber Glass ,./' q "liJo, 
TOC H,sOJ4°C' (1)·SOO'ml Polyethylene Iv q II'IID( 
Note' Dissolved metals and dissolved thorium only collected If Turb Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = 
~ 

(ppm) 

PID reading In Breathing Zone = (ppm) 
7,. 'r Z,t., 

'70? cI jC.JGi;J ~ ltd. 'Ttl 
..\I 1f:.\Y 

T r i3cmr-~ aI' Sc.L~':: ?7. '1~ 

'33 <... - 11. '13 = 15, <.J7 It • J(.,J,; Z,/.. r/fi- • ~ '1-9 l;7bt5 /L .. (l 
I 

21,10 .- i'7 '73.;. 10.17 ~l1r 1~~ 
'35,(.;>. J p,3c.) 

18.1G~ 5,1.;/::- 2.~,·74 JlJ~C --:; 
"~ -

rr~'·71.') 
..l1L U;' 

IQA Samples COllecl8Cl! 

=L;.~ MSIMSD Duplicate 10 No.: ----e J---- -... 
/' 



~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

:~~lmmlt iqmlJel6WW~ .. 
,SiO J7·'}3 
,520 19. t.(., 
/S3v 19. '7'-1 
15""fD U.z.7-
155"0 20.(.;,LA 
I bOt.) 2.1.12-
i~IO 2-,·5(.. 
J~Z{) Z.2. I'" 
1(' 'be.) 22. =>1 
IwJD -
I (.,t4D z~.::J1 
Ikb-a ·lk.54 
17tJO 2'1 c.>5~ 

17/c) I/~'/ 

qll?/cl~ 12fj~D .-

• ~/-r;,/) 

LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
3959 

Pump pH 
Rate 

',nL7Mmdj mlflJ3~ 
~ -
"IS- ~.~+ 
7~ t,,2' 
7?" ". " '15 c.,. 03 
7) &,03 
1~ i.,G'.'; 
J':J ~,uz, 

1:J (.).00 

--
300 .-
3c::x::> -
::JDo -
3 0 0 '-

-::;1i Co 't/ 

,DO -

"'> 

S. Condo Turb. 
, fUiT~~ 1"11"',_",, I~{I'II ,~: 

- -
Z.3zH ~.3 

'z,3~5 Z.3 
Z J'I Z. i. "I 
z.. -'-I, I J8 
'2. }"II 2Z-

2~3 %.1-
2,3SCo 2. 1.-
2 $lu Z·Z-

- -
- -- -- ,-
- --

- 2_W 

WELL 10.: wC'S-I- ~-- &1;1 
DATE: 1-/~-"V 

DO Temp. ORP 
Comments 

::(tnUZli l!l~- '~{ ."'-w:,"'''''~ ~:. ~:m \:~:,:> 

.- - - S~ r..~e:' 
l.lP7 IS.7~ -tt.1. '5'" 7~"b,~L. ("o .. MI!n 'J,.;4.J"lIP at :;... 
I. '1f6 l';:tu7 ~?3 + /, 5"DD ,., J-

i. '12- 1'$.5q "i/~. c.) ZZ5D,YlL-
,.~ j~~'7 y.31. Z- :q CL"<.JI\\L.. 

/. "0 1~"'-I'1 ~~ I 3 1!;7."'-1 '-
j.t..B ,5: 'It! </71.1 ~'5l>O~J..., 
2 31 it$. lf8 "f:l~. ,. ~1l;OML. 
2 ~'1 1~-''I1v ¥9()of (;.,c.G ,... L. (.o:t .. P/'r:b TtJ ~~'" 

- - - I.J.:.,.J~A- ::iM1ttlc ""'" .?..,.;......., 1> .- - - q m.rJ ",L 
, 

- - .- 12 (XX) tit L-- '- - I-::;;DC(J~t-- --- - /fdOd..'I'fL 
n..(fl ~G' 

']'A'dJ .J/1l11plc a-.' 09/19/01 

- - - (].fk,4j) ·...,-u~8. 

• 

d: ~ 

~. .p 



• 

• 

• 

GROUND WATER SAMPLE LOG FORM 

" : t J;, 
Project Site Name' NSWC CRANE, IN Sample 10 No.: 
Project No. CTO 158 N3959 Sample Location: 

Sampled By: 
C.O.C. No.: 

SAMPUNG DATA: 

Date 9/v/o 1_ Color pH S.C. Temp. Turbidity DO 

Time-Start: l,·r")-EM 283";- Vl.ual Standard mS/cm Decree. C NTU mg/l 
Method· OLAUf+:::71. LJ." ,.ICt,) C't' ,t-/L 1;.2-5' I • ~'lt- 1'1. "z }..W ~·~~I 
PURGE DATA: 

NSWcera .. 
_Form 
Re_on , 

0c*lI>er 2OClO 

Page' of ~ 

O/6-.vOh 01 
o I ~ 'i:i7 0.(;· 
i'. SI Mf'';,Uf'I/) 

OAP Odor 

mV 

1C.1'i.{) UWb 

Date 0'(1 Olt I () I tI otal Well Depth (TO) CJ.s .. 5 End Purge (hrs). /(;Z~-

Method:l;LADljf r.. L(,VfU""'/ Stabc Water Level (WL): 7 I • 0 '3,. Total Purge Time (nun): I~D 
Well CasIng. 2· PVC Start Purge (hrs)' I 'loS- Total Vol. Purged (gal): ·~.·7 
One CaSIng Volume(gal):3. It, 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX VOCs HCV4°C (3) 40 mI VOA Vials V 
Appendix IX SVOCs 4°C (2) 1 L Amber Glass ./ 
PNA 4°C (2) 1 L Amber Glass ;/ 
AppendIX IX PesbcldeslPCBs 4°C (2) 1 L Amber Glass V 
Appendix IX HerbICIdes 4°C (1) 1 LAmberGlass v" 

ExplosIVes 4°C (1) 1 L Amber Glass V 
HD 4°C (1) 40 mI VOA Vials V 
TAl.. Total Metals, plus Sr and Sn HNO:l4°C (1) SOO ml Polyethylene . ./ 
TAl.. Dlsolved Metals, plus Sr and Sn HNO:l4°C (1) SOO ml Polyethylene 

Total ThorIUm Isotopes HNO:l4°C (1) 1 L Amber Glass -./ 
DISSOlved Thonum Isotopes HNO:l4°C (1) 1 L Amber Glass 

Gross AlfaiGross Beta HNO,l4°C (2) 1 L Amber Glass v' 
TOC H:zSO,,!4°C (1)'500 ml Polyethylene ~ 
Note: Dissolved metals and dissolved thorium only collected If Turb. is >5 NTUs NA 
OBSERVATIONS I NOTES; 

PID readmg in PVC riser pIpe = CI (ppm) 

PID reading m BreathIng Zone = 0 (ppm) , 

~ TKt( ... ,,' 
-' .-. 0 10 L-

~,'.> '-' 

..... -
I- -y 

r:: - 7~. ~ TG Sc.&let=f\ 
fl\.{t'I\ ~ 11't~ FI ~ 

">"'C,-w. tp , --=? 1::-
:;; 
-87'~" S(vt~ 61 = 

- - 9~-~ 

fQA samples Collect8CI: ;2;; Y! MSIMSD I-DuPlicatelD No.: ~ p - --
I 



~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
3959 

WELL 10.: 
DATE: 

01 /I'liJ "~ 

==--z"- t<~ 
q /tl/O I 

Time Water Level pH S. Condo Turb. ORP C t 
ommen s 

'5/l' • .z..r [/vI?. ~ 
I~"- L_Z~d(r- ~20 ".11 1/·1021 80 [r.oTI 1Z;.~y I Z7,P../~LO()O~L 
Ji12;- I 71. '12... I Jot:) I 5'. ZE3 I i ·G:81 I ijs- 1 i.?fi 1 J_t;: 2~ 1 2~ '7 1 ZOUul"li,.... <L'I~~=:5_ 
11~- I '7/. 'I=' _j~co~-=L£-~ r'·70~ridJ~rj3(Lli-~j'i_1 2.~t.q .13oDO,,1L. 
I!I£) I '7/.tl9 I 100 15.3'7 I (,(0'7'1 I 21 I 1./l{ I '''.f:JY I ~<;.tf 1"tQX,M-
1~J:t."_L7Jr"'~·u 100 1 5: t~- 1 I. b7Z.1 ;5- It.OL 1 I'/.?z.. 1 -3""l. ~5c.XO'1f4,.._ 
1"5'05" 1_ '71 ... '-I~ .. ~ iDa j-31

; 1 / ("70 1 13 1 {).9z..1 /'-17& ~-o.'£I~.(. 
IS-IS" I 7/. tit, I..J 00 __ 1 ~.:5 z.j /. /, '10 1 7. fl 1 o. ec·LLS.U_ 1 fLb::.- I -"10CL"I ML 
I~~~ r 7/. '-It,.; - 1 ; 0 C> - 1 s -: IS- 1 I. 67 () l---".:2 __ la. b'~; 1 /c./. f~ I '78:3 I (i('{'O,t-7l 

,'~'$ I 7J,(I~u __ .-- I_/oy_ I~ ...... (.')~_L 11~7/ I ~~ I D,,'lH 1 ,.:5.:tdu 12.!?::rICfOlJ.:.'t11L.. 
(5:-1;'- I ?/.Y'd 100 6.11 li.l&I?-q14.'O 10,'741 I 'f. HZ: 1 tOl,S I1QL~l()ML 
1!i5'~ I 7/~9____ .L.I'-20 1~.2L:J7,"'lV 1 '3.11 1 0.'1/ I~. (ell 107. 3J I I.u_<JOIIU .... 
I~O., I '/l.5j I/QJ ii·Z.i 1/.~7ol·~1 0.'70 1"'.,,01/0'7.1 1/z".OPl'''('<'''-

_ll"iS-1 -'1.5'1- 1 100 -I ~£i.~ 1 1,l.:70L..2.'7_IO~(11 Ji./ CDII IOB.v 1,g tJl.)C;'l1( 

/. -S-, 

.GNA1UR~----~ • PAGE.L 
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• 

• 

GROUND WATER SAMPLE LOG FORM 

: • ,r\tI..!i<· 

ProJect Site Name NSWC CRANE, IN SampJe ID No : 
ProJect No CTO 158 N3959 Sample Location 

Sampled By 
C.OC No. 

SAMPUNG DATA: 

Date(11L tI /0 I Color pH S.C. Temp. Turbidity DO 

Tlme·Start c:V/:iS~nd i(}~ Visual Stauclard IDS/em Degrees C NTU mell 
Method .?et....y,~_ ('~~ ( .. 90 O,)ir/ '7.~ ~7 o.':/'T 
PURGE DATA: 

NSWCeno .. 
Fletd FoIm 
Rew.on 1 

OdcDer 200C 

Page / of Z 

01-6«'1- () -l,ul 

We-3-1.- '7' F l-
l~"'~;) 

ORP Odor 

mV 

ZZi.S AI .... ~ 

Date 9 ~/8 ·01 ~otal Well Depth (TO) 2:;. t~5 End Purge (hrs) Ofg) 
Method PCl!..t.> ,1/' ,~ Stabc Water Level (Wl) 17 5~ Total Purge Time (min) IJ~ 
Well Casing 2" PVC Start Purge (hrs) O~OS- Total Vol. Purged (gal). 1,1f3 
One Casing Volume(gal) lIt", 
SAMPLE COLLECTION INFORMATION: 

Analysis Pressrvatlve Container Requirements Collected 

Appendix IX VOCs HCV4°C (3) 40 mI VOA Vials V"" 
Appendix IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbcldeslPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 LAmberGlass 

HO 4°C (1) 40 mJ VOA Vials 

~AL Total Metals, plus Sr and Sn HNO:/4°C ( 1) 500 ml Polyethylene .",.. 

TAL Dlsolved Metals, plus Sr and Sn HNO:/4°C (1) 500 ml Polyethylene 

~otal thorium Isotopes HNO:/4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:/4°C (1) 1 L Amber Glass 

Gross AlIa/Gross Beta HNO:/4°e (2) 1 L Amber Glass V-
Toe H:.SOJ4°e (,1) 500 ml Polyethylene 
Note: Dissolved metsls and dlseolved thonum only collected If Turb. Ie >5 NTUa NA 
OBSERVATIONS I NOTES: 

PID reading In PVC nser pipe = 
~ 

(ppm) -I" I 
PIO reading In Breathing Zone = (ppm) .,. 

7f:(' t...f' S~ /5.;1 1·..., 
.j 11-. f 

iJ...~ uP :it.~j:J ~ 2'1, t./ ~ 
T 

,,.. 

col.. 4- 3 '1 t,.~ '24. ,,; - 17. -':'1-.:: ? I I< .1rr;J..:- /. 16 fA' fl'''' t l.tf1 , lL 2'1. '1c, - ,.7. ~ T,. ~cC;i zt·t.S --
11.5"5-+ 181 ~ 2/ tr;.. 1;J7"JIl t:C ~ -

" -
~ .~ 

..I' 
I 

~ 
QA samples COllected: 

~:~~ j&- DUPli~ 
./ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 
, , 

!:nF~BeroWir~' .:1:(Mrs~'J ~~ 

o$?65" lIS") 

nth, Ig./~ 
o~~5 1~·37 
o'lJ -J--;; 18 . .,Q 
o'ch< I'(). v)" 
09'5s"" ,?;.t7 Z-
OCiD'S'" 19J.·1~-
Dq,~ J I} fl.'; 
o9Z5" tH. ?8 
oQ3S 18, r'l 
0(1 "IS J.~ yH 
eJ'T':'fO 19 VI 
CASS- /9, (J 3 
oq:;~ 

NSWC Crane. IN 
3959 

Pump 
pH 

Rate 
t{ml].Mlno\ Ii{fiJ3~[ ,- -

I{)() '1 'O~; 
75' ".tD 
Ie:;- 1.1-1 
-15 7.,1' 
5V 1.o~ 
5'0 £:, ,C/4-
.:.,-0 (;,,}4 
50 ".~3 
50 i;,c,1, 
50 w.91 
sa " f I 
~1) (c.4tJ 

.s-

• ~.....".~---~ 

S. Condo 

1'(MS/eM} 
~ 

i. ~)(o 
O.~qO 
1J.~.tl 

O.5~1 
o .f,yt.l 
C • oJI; 
0, ~<ij) 

O.'I&lJ 
es(o 
0·5//.. 
0, 'fl'] 
O.S,~ 

--I"fY'!T 

WELL 10.: WES -1- 7- e'L 
DATE: <[ -It' Z.:J.'I 

Turb. DO Temp. ORP 
Comments 

11!1flfU)',~~. 
" '4J; ~(triO/L) :l .- i.3' 1,!!'~:~::1: iV~ v~_ 

;,:-m ,.:: ,- - - - "S7?l7tr ;:V.tCH~ 
ur I.e£> r3.'lltJ 31,S - I CY'r. ""l 
~o o.tilJ I ~ <Sf 1Jo ~"'L 

'+~ o. ~'? I ~'1>'2- lofJ.~ 2~L. 
ltv O.}'tr ; ~ f!J /1'1.0 3z~-o~L-

I~ CJ· 'IS /3. "/~ ;tel. V .3. 150 ,if L-

'If t.vr r1 Ji, 2i';, I ii i..;bm J---

8,(i (), " 13.Qu 23'1, .; .:, '7jlJttft..-
ct. , o.1fl )~j ])..1; .~ Id. ,2;;;;Vd1L. 
7. 'r3 D.YcJ 13 f1t.. ~"l5 ~~'lst:5M l/ 
7.0 D.w) I~ 81- '21'1.3 v Z '5t:)(YI '-
~.~. D. '3" I ~ y"')' ~ZJ;, • , j,. 'iWttll-

·11-8 0·38 ,J·81.. 221. ~ (" '1$ V IU L-
-5' AwdJ h f\. "1 

IJ 

I 
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• 
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GROUND WATER SAMPLE LOG FORM 

. ~ :'" l" 4}"':;'~ l" ;; 

Project Site Name NSWC CRANE, IN Sample 10 No : 
Project No. CTO 158 N3959 Sample Location 

Sampled By' 
C OC No. 

SAMPUNG DATA: 

Date '1-/ fS .(.;/ Color pH S.C. Temp. Turbidity DO 

!TIme-Start· 13 ~.J- End I~Z:;- Visual Standard mS/cm Degrees C NTU mell 
Method I'-=!.~s"nf-~ L· c:..At.'.IdL (,.Z-V &.~'IGJ 1"1· 3" ~u O .. :l~·1 
PURGE DATA: 

NSWCer.no 
Foetd Form 
Rawson 1 

October 2000 

PageLof 2-

(2.1-(;W-O&'~OI 

w'c~ .- i -8 -£:12'-
K ".,,~;~ 

ORP Odor 

mV 

~(/'v 1f,I.1i<IC 

Date 9 -/&/-O( [rotal Well Depth (TO) '3/; z.. End Purge (hrs) i3LJs-" 
Method ~f?7ff..·-"" Stabc Water Level (WL) /.5:t!1 Irotal Purge Time (min) i ZD 
Well Casing 2" PVC Start Purge (hrs) ilt):;,- Irotal V~ Purged (gal) 2.~-4 
One Casing Volume(gal) -Z·":} 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservativa Container ReqUirements Collected 

Appendix IX VOCs HCV4°C (3) 40 mI VOA Vials v' X'3 
Appendix IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesDcldeslPCBs 4°C (2) 1 L Amber Glass 

Appendix IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HD 4°C (1) 40 ml VOA Vials 

TAL Total Metals, plus Sr and Sn HNO:l4°C ( 1) SOO ml P~ethylene V .(3 
T AL Dls~ed Metals, plus Sr and Sn HNO:l4°C (1) SOO ml Polyethylene 

[Total Thorium Isotopes HNO:l4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:l4°C (1) 1 LAmberGlass 

Gross AlIa/Gross Bela HNO:l4°C (2) 1 l: Amber Glass ~F ]1.3 
TOC H,sOJ4°C ; (1) 560 ml P~ethylene 

Note: Dlseolved metals and dissolved thonum only collected If Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC nser pipe = 
~ 

(ppm) 

PID reading In Breathing Zone = (ppm) , 
l' ~ Jz..I»/ , 

/ZJ/:J c-/ .>c~ ~ I' .. :? 

B(..~"" .. .I" 5c"J'~~ Zs:"O Ji 

T 17' 

.31 Z -F}-:91:: 1~:21 " . ,t,; = ?;,-,-/Ie.. 4 _ 't'3 '- ... ~.J 
1~ ,,; 

~ • .t! .t ! 

lJ~' 
25:£'0_,1)".91 = 1·(.,~ Srr .-S-U<:~...J :JI,~ - 1 --- -
Ii'. 'J I + ~l f/fJ --- zo. '7& ~/oI7JrKc- - r 5':,·0 

!.t 
QA samples COliecteo: Signature(s): ... 

M&'MSD Duplicate 10 ~ ~~ yeS , 

/' 



• 1 



• 

• 

• 

GROUND WATER SAMPLE LOG FORM 

" 00 
r > 

,~ 

ProJect Site Name NSWC CRANE, IN Sample 10 No 
ProJect No CTO 158 N3959 Sample Location 

Sampled By. 
C D.C No. 

SAMPUNCl DATA: 

Date Cj/'l/O/ Color pH S.C. Temp. Turbidity DO 

Time-Start jj5") End f Z'Z.~ Vl.ual Standard mS/em Decree. C NTU mell 
Method Ot",drI~L O~4"<" t;.'It a.t11.. 1~t{O 't./j (J·71 
PURGE DATA: 

NSWCo. .. 

Foe'" Form 
Re",.on 1 

OdDI>er 2IlOO 

Page I of "2-

~/-6,iV- 09-01 
Wtf$ -/- "9- 8z.. 

i? A1Arf~;'l 

ORP Odor 

mV 
v1f::l. I .vc,-J,", 

Date 1/'1/01 Irotal Well Depth (TD) ~'?,5';OD End Purge (hrs) 05':) 
Method BlttlIa.. Stabc Water Level (Wl) 2.0.3 Z !Total Purge Time (min) I~ 

Well Casing 2" PVC Start Purge (hrs) oQ30 Irotal Vol. Purged (gal) 3. B4 
One Casing Volume(gal) 2·4 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container ReqUIrements Collected 

Appendix IX VOCs HCV4°C (3) 40 ml VOA Vials II" 
Appendix IX SVOCs I 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbcldesiPCBs 4°C (2) 1 L Amber Glass 

Appendix IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HD 4°C ( 1) 40 ml VOA Vials 

IrAL Total Metals. plus Sr and Sn HNO:l4°C ( 1) SOO ml Polyethylene .,/ 

trAL Dlsolved Metals, plus Sr and Sn HNO./4°C ( 1) SOO ml Polyethylene 

!Total thorium Isotopes HNO:l4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:l4°C (1) 1 L Amber Glass 

Gross Alta/Gross Beta HNO:/4°C (2) 1 L Amber Glass V 
toc H2SOJ4°C (1) SoO ml Polyethylene 
Nota: Dissolved metals and dissolved thonum only collected If Turb. IS >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser Pipe = 3"S":i (ppm) 

T tl' PID reading In Breathing Zone = r4 (ppm) 

- al5c~:.- «\. eo ~. 'ffi 
ItJ? 

T ~ ,/' ..x/?~ ~ z~. 16 

'lo . .!z = 14. ft,8 )( , /k- '3 ~ z..'f 9"tt 
' 3500 17'11) 

"3~(')l) - cL q,ll,fl--AJ II 
~~-r ~~~ 

. 
Z ~ ,,8 -"'2.0, 3'2- ~ ~. <a (.. ----
/1. 80 ~ '1,,,'1 ?t/. rf? ..P-J71f,(C ?1,.4~.S -

::: - 2t,.·IT 

19Z-
...... 1' 

iQA samples COllectea: Signature(s): 

MSfM~ Duplicate 10 N~ ~-'?~ ~ ----
-

/ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

r(Hilr~~ ~lr""'~~W "oof: ::;(fl;·belO ','Ii . i 

0'130 2O·3Z-
1011./0 zo.y~ 
09"5D '7D.~B 
100 0 2O,ft, 
IOIt;;) 2,I.OU 
IDiC) "2 Lz3 
'D~O 2( ,38 
10/0 '2/. '5 '7 

ID5J:} 21. ,,-'1 
1100 21. gs-
IJlO ZZ.oO 
//zo Z,2.IZ-
JJ3D ~ "z-
IJ~ ~i.f' 
/15V Z'2.5'..3 
If5=) "Z-t. ~-L-
i '5"5'" 

.I 

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
oniIMin;i '-:<r"hr" :4. S.Ul ~ < 

JOD h.tJJZ-
lCXJ ·5·7.'2 
'ad 5. '1-7 
IcO b-.~~ 

(DO ~"?J 
100 "/. 9q 
It)() c,I·ca~ 
Ic;x:) tI.!j~ 

lOO '1,72-
100 40. ~Z-
/00 ~I/. 3 
100 /I. I/Z 
/00 ~ yz.. 
/00 "'.'11 
loJ 4·'11 

~~ 

• ~~~ 

S. Condo 

(~idH) 

o.i./''i 
O.3"~ 
O.Z1-r 
o. z,,,ca 
D.1.'.'7 
o,z.l::io 
D· z<.,V 
O· Ztbc;'" 
Or2(;,~ 
o. 2(p7 

0·2'/1 
O·Z'71 
f).~13 

n.t11" 
0.Z12-

i=t ,tt.C'1 L 

WELL 10.: ~:> - /- 9- 6 Z 
DATE: q/1/01 

Turb. DO Temp. ORP 
Comments 

<.; (r" J) :Jj' N1U (mgllS (Ceiaiils) mV 

~ R",eG€:" 
~'000 /. G,'O 15'.15 Z9S: 'I 'l::i::X)m(" ("BtZ~2 
2,]0 L·ll '_Y·90 'fS8.6 '2occl11L /t21t'AM."l> ~k;...r:f~ C'tl 

'-lS- I· .,'1 15". Lz.. G""ad . .:3 ~ cJJblllL 04- '" .... 
t.;"C 1./1 IS·./7 !>'J3· .3 ¥ ObOhll. 

3_7 O. CO'7 ,5103 j9J.'l S- c..Uo"ci-

z.7 a.9~ ,5:0'1 S~¥: 7- " ooCJlfl'-zo D 7~- 1~/u 5",?j:~ '1000",L 
zD 0,17 I~: 2'0 s19a.u If 0 0 0 /liL 

15'" 0.1'- ,S;-;zu 5~'''- Cj,.I:on,., L 

i~ 0·"" 15-3'1 ~'f"¥ 10" Ocx::.M'-
q.Z- o.f'j- I:£zz- c"oS:'f II. oOO,-lL,.., 

0.4 0·1"1 /~-fl ~oy.~ 1 Z. ocr)/\l( L-

'7.0 O,?z.. BY' ~/$. I I 3. too"" L--
5. ( /J.?/ ;6.'10 I.I:L ,_'" 'j /v'()o(·~L 

&./.a 0·1/ J5-4/0 l..JB. , I~ c;roML 
- !iI,?f7L-r ~~//. ~ 

1/ 

--

) 



• 

• 

• 

GROUND WATER SAMPLE LOG FORM 

.' . . , .. ~ J ~j 

Project Site Name NSWC CRANE, IN Sample 10 No . 
Project No. CTO 158 N3959 Sample Location' 

9/8/(.)1 - W.I-. zt;;.c,.!J Sampled By: 
C.O.C No .. 

T~<6 .7 ;J 
SAMPUNO DATA: 

Date c)~-"tj-O'" Color pH S.C. Temp. Turbidity DO 

ITlme-Start. 0; ... ..; -~End u9/e Visual Standard IDS/em Dee;tees C NTU mell 
Method $A"rt[ t1L.cA~ 6 'j 3 c).i,.~ t ! / 17.'7 8·,'1 C. 7!. 

PURGE DATA: 

NSWcera .. 
Field Fonn _on 1 

OdaIMIr 2DOO 

Page j of -~ 

olG,.,v/o 01 
WI! 5 -/./0 - 8~ 
...-. ~OjAA""""'-~ 

ORP Odor 

mV 
t" I ...... ,. _, ... 'r.: 

Date c. ..... '::) <. ~ ." . !Total Well Depth (TD) 4:~ ~. End Purge (hrs) /<;/$0 

Method f{: -'J ":'#/_')~ .'" Slabc Water Level (WL) Z,C; 0 C. [rotal Purge Time (min) 240 
Well Casll19 2" PVC Start Purge (hrs) /d/c.I Irotal Vol Purged (gal)' 4~ 
One Casing Volume(gal)" Z. B 4/-/, / ..... A:c;.c 
SAMPLE COLLECTION INFORMATlON: 

Analysis Preservative Container Requirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials V 

AppendiX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesIlCIdes/PCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HD 4°C (1) 40 ml VOA Vials 

[rAL Total Metals, plus Sr and Sn HNO:/4°C (1) 500 ml Polyethylene / 
trAL Dlsolved Metals, plus Sr and Sn HNO:/4°C (1) 500 ml Polyethylene .,..,-
Irotal Thorium Isotopes HNO,J4°C ( 1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:/4°C (1) 1 L Amber Glass 

Gross Alia/Gross Bela HNO:/4°C (2) 1 L Amber Glass r/'"' 
[rOC H,sO;t4°C " . (1) 500 ml Polyethylene 
Note: Dissolved metals and dl880lved thonum only collected If Turb. 18 >5 NTU8 NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = 0.0 (ppm) 

-PIO reading In Breathing Zone = 0·0 (ppm) " L,.' 2.7 , 
/ 

~. 
~ 

94-2- : 47 , 

l.7 '1:1 -t- ~ 7 = 32.~S ? .... _,., Z)." ~.A /C c:: Z'l'ii 
I 

43 0 '- c. ~'. CI 6 ;-: /6.j<;-- Z 1(;14 I ... <.. /a <I /.. 
, 37.35 

X /63 = Z~U" , I 

430 
/.-0// '>/f''''/~ .,If1,r-/E...e Vv6~~ ,,z",c' .... ,EA.5 <.lV£~ - I 

/v d--//~.'l ;./~/.!"-< /cv~/ - ?4~ I-h)';" f' ~(JC' ~ 
to ~~ be' /..~,. ~'l' ~ .sc~C&""'" . ~ r-
565"' 

'-

~A sampl .. ~Olleolea: Slgnature(8): 

MSIMSD Duplicate 10 No.: 

~/~~ 
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PrOject Site Name 
Project No. 

SAMPUNG DATA: 

Date r;jI2VtJ I 
!TIme-Start" ICI..,- End ""A __ 
Method lEij. S~.L, . ( . 

PURGE DATA: 

Date '<-:lui,,'1 
Method Pt:'/L.S 1Ft/... l . 

Well Casing 2" PVC 

One Casing Volume(gal) I. 'i 

NSWCerorw 
Fiefd Fonn 
Re",."" 1 

Oc:taber 2000 

GROUND WATER SAMPLE LOG FORM 

S hMP l ~ I\j) 

o I C·· ... l.(/ l \ 0 ( 

Page I O~~ 
'i~'I~(.r~ .Q: ,,~'l.~ 'I '1, 

NSWC CRANE, IN Sample 10 No ~-!..-I/- flz... 
CTO 158 N3959 Sample Location ' 'ii..5-/-//- 'B;:" 

Sampled By' K',.., /Fw 
eoe No 

Color pH S.C. Temp. Turbidity DO ORP Odor 

Visual Standard mS/cm Deenes C Nn1 mc/l mV 

U':'K1'!- .;.~ '7¥ D ...,1./1{ 1'7 1.5 27 I 01 44'1', f IV.:Wc 

Total Well Depth (TD) ZZ. (.J End Purge (hrs) is',3 
Stabc Water Level (WL) If) V';- Total Purge Time (min) 2'1-l.J ,.",... 

Start Purge (hrs) 1'113 ~otal Vol Purged (gal) ~..:5·1 G.AI. 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials ./ 
AppendiX IX SVOCs 4°C (2) 1 L Amber Glass V 
PNA 4°C (2) 1 L Amber Glass . ./ 
AppendIX IX PesDcldesiPCBs 4°C (2) 1 L Amber Glass V 
AppendiX IX HerbICides 4°C (1) 1 L Amber Glass 'v 
explosIVes 4°C ( 1) 1 L Amber Glass V 
HD 4°C (1) 40 ml VOA Vials \/ 
IrAL Total Metals, plus Sr and Sn HNO:/4°C (1) 500 ml Polyethylene /. 
trAL Dlsolved Metals, plus Sr and Sn HNO:/4°C (1) 500 ml Polyethylene v' 
Irotal Thorium Isotopes HNO:/4°C ( 1) 1 L Amber Glass V 
Dissolved Thonum Isotopes HNO:/4°C (1) 1 L Amber Glass V 
Gross AlIa/Gross Beta HNO:/4°C (2) 1 L Amber Glass \/ 
Iroc H,sOJ4°C 

, (1) sOO ml Polyethylene ~I/A 
Note: Dissolved metals and dissolved thonum only collected If Turb IS >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC nser pipe = (/ ~f\ 
(ppm) 

r R...t I\il, l'< C'J <-
(/J 

NO 
PID reading In Breathing Zone = (ppm) -;-i\l.~ t.C N \(t?~ 

i{ EAOi.t-4-p) (IF 0 f P f'v\ Ul{l?"t C'<"') Dcv'2,-u~['IM i2{'J.( 

-

QA Samples COllected: 

s~ IX-:,uPlicate 10 No.: _~ U/~ - ~ 
~---



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 

":CI'P'S' " Hri. \n~ ~f{FiTBifOW\fC1CI{ 
iyl3 I()·,/:j 

I J.I 23 11.50 
," 35 /1- S '-
1'"1-/3 II , '7~-

I i/.:;3 I::· ~~ 
/"0.1 /~- ,? Y 
/<) 1-3 ,~ LL 
,5t3 1.3 'i2-
633 1403 

/..:.-1(3 1'7. / 1 
,6-:;3 I~ 2-3 
l~c3 '_"'-.00 
1~13 i4 It; 
i~Z3 i¥, ,57 
I~P) I"/, 5w 
ILJ ttl, 'i __ (PIP 
i',,':73 1'/. '18 

/7c>3 14.02-
,'1/3 15.0~ 
•. , z.?> 1'). zt,..-
1'133 is. 'It..! 
l'N!; i5 I~ 
i1b.1 IS' 3 
J~(: '1 IS'. '4'5 
i ~1.3 15.lv/ 
IH,S 

. 

NSWC Crane, IN 
3959 

Pump pH 
Rate 

;<mWflil ~~·IM:;· 'I, S. Ii h 

IOt2 -
100 <j"'; '71 
loc) S>f<f 
leO 1./. ')1 
/00 c.t ,1iQ 
100 '-I, tv (/ 
;cD tf· 30 
ICO ;'1- ~'3 
\00 !i. 11./ 
100 ¥.zs-
/t:l.J 3 <,c' 

" I 
/0:::> 3.e,~ 

100 -Z.5V 

100 '2..-:;1 
IUO 1.'10 
IDJ 'j.Ol. 
;oJ 'I.'i{,.-

It)O 5. i;j 
}CO ~) to 
100 5.1/2-
(UO S.··ft 
,Cr;:) .~. ~ (I 
100 cs. 71 
JOe .:; t.} I 
I(Ai 5~'1L/ 

- - -- . 

• ~------.. 
/ 

S. Condo 

cffiSicm) 
-

c..? '159 
o vt/? 

r7 2'70:.;-
(i. Z3 ,; 

o·a.,~ 
o· l53 
0.21'1 
Q. ~""l,) 
t).~(,.) 

O. '3z";-
D·3Z~ 
0·3";,0 

~. ~(';l 

C· 3'>-,> 

O·J~'ri 
(.. ;';8 
03fJ0 
O.3',,=-, 
0·4-12-

f) 42/ 
D· iZI 
('}.'13'( 

(). ~ 3::· 
(), '-N\.f 
~r"'(. 

WELL 10.: Wl!!?>-I-II- flz-
DATE: 8fZZ/zQ.1l! 

Turb. DO Temp. ORP 
Comments 

l..~\, • "'~1'(Nfijj , 
': > (mg/i; '"(c8lCiu.) , mV 

- - - - ~77h't-r ,.Dud' q C-
I tpq 4.3'7 17. zl.v z.;c.;2- if)l"J() mi.-
i3'7 :3 'i";;'- L 1. ('1 3,1,6 2cc.:u 1"1L-

1/1 3. LY-l I?·'h 3'12.'1 ~.c..;:.o ,lofl..-

87 =3 $-1 17.C;Y <I If. 'I ~LOc ,11L 
(0'7 ~. ~i 2- 18·~ is'l.B 5.t,i")c) • ...tL-

1/'-/ 3'/7 I~.c..;l l!73. > ('C:~rf~ _ ....... / :3 D:> I 'd ,,'6 Y-3oc'j 7poo t'1L. 

;ttl .:; "y ,b·Cl- 't l15'. ., ~(,.Q.),,,(..... 

:..rz... /9tl /v·J/O?- 1'9y. 0 q ()(..1() 1"1'-
:/2, J.92- '£00 C;12.·9' IU,OOD (¥I(, 

3?1 1.71- n (:t; 5'n.3 II ,U")0r,, U 

3k I. ~I.f iC,.-40 5qe,:~ 1Z..QOO~l.. 
3::;- L,J.'f!. ,/. 5r 5"x.3 13J~0" ML. 

32- 1.4t." 1<6- 1(" ~'2~'7 /'1. "·,:o,,.,L.-
s.:5 I, V I 1~.4q .:tBcJ..·7 l!o O=i) I"fol 
~$ ;3;- i'd:i. t<, '157. () Ib. oo~ ~'-- . 
.~/...; o :.Jt, 1'/, /;,:5' -151. z.... 1'7 tJt:X.1,,,,'-

~5~ Cq;(,' !'l. to 'i 3'/. (" 19 l) CCI111-

~?(:) (.0 '-- i1. '-/0 (132 0 /1. (jl)o~L 
3L 1. L'~ /'7,/1- ~l;? (1 lb, 6.1' /V'I t... 
3u' r.' '13 17 /!s tfJ31 2-1JJ,:'::",111 

2'1 c"2c, 1']·2.0 '13(..- ..3 'Z.L coo ,.(, 
z. L.J L" t/l ;'7 tv -m.'> 2"~L~;t '#lL 
-z.'1 i. OJ 17, I ') 'Itfl.!.6 2...,.' L '.Ll , i'1L 

tr ~ ~rv1PL r~G --

• ~ 

I 



• 

• 

• 

{'" I " ........... '( " '~. 

GROUND WATER SAMPLE LOG FORM 

, .. , , ", " . ~ . t ~.' 

Project Site Name NSWC CRANE, IN 
, 

Sample ID No. 
Project No CTO 158 N3959 Sample Location 

Sampled By 
C.O.C No. 

SAMPUNG DATA: 

Date CJ /::>"/01 Color pH S.C. Temp. Turbidity DO 

[TIme-Start Ii ~(.) End 1347 Visual Standard IDS/em Deeree. C NTU mell 
Method 8.&."0 O&/C CL,'~", :>'.~ :i o ~ojJ /8 50 tf1/ /'S' 
PURGE DATA: 

NSWcera .. 
Foefd Form 
Re ... on 1 

0dDI>er 2000 

Page / of Z 

O/~w/2ol' 

WEf-I'Il-8i 
-r IrOJANN 

ORP Odor 

mV 
4~.r; 4'.J,v~ 

Date ~ _ Co):'>-· c)/ :rotal Well Depth (TO) 41, aCi End Purge (hrs) /2.3=>-
Method 8~"D,v£A.. Stabc Water Level (WL) 2G..39 11'0tal Purge Time (ItIIn) /8 0 

Well Casing 2' PVC Start Purge (hrs) 0935 trotal Vol Purged (gal) 
2 o. .::> 

One Casing Volume(gal) 24 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Contamer ReqUirements Collected 

Appendix IX VOCs HCV4°C (3) 40 ml VOA Vials V 
Appendix IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbcldesiPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbICides 4°C ( 1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HO 4°C (1) 40 ml VOA Vials 

fTAL Total Metals, plus Sr and Sn HNO,l4°C (1) SOO ml Polyethylene V 
I1'AL Dlsolved Metals, plus Sr and Sn HNO.,l4°C (1) SOO ml Polyethylene 

11'0tal Thorium Isotopes HNO,l4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO,l4°C ( 1) 1 L Amber Glass 

Gross AlIa/Gross Beta HNO,l4°C (2) 1 L Amber Glass V 
troc H2S0J4~C. ' (1) SOO ml Polyethylene 
Note: Dissolved metals and dissolved thonum only collected If Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = G·~ (ppm) 
~ r-

• C! r»,' 
PID reading In Breathing Zone = Co 0 (ppm) -!- -.r 

'roJl' .. ,:: l-"c\!. ..... ~ Z~ "3 1 8" f/-",,.. .. o· '3 ~-. 4" 
.I"d~ "-c.. ~ 3 1 Q ' 

I 

Z-J.!(. 

4/ a . Le.. 'j 'i : /~.~/ ;( .1(;3 .- Z· 4;'.,/ co< 1L. ! 3L .. ·7· 
~I 0 

2r4s'i 

~:i' 1 • . -:-
~ 

~ 
5,51 

QA samples COllected: Signature(s): 

MSIMSD Duplicate 10 No.: 

7~L . 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

nme Water Level 

1~,\nnNJ~lI' 1"'\r.JI'·UVIV" ...... '.' " ~ 
(~?3S' Z~ ~~ 
0')45 2.6.SI 
0') 5:> 2.~. S~ 

1005 26.~3 
1015 2 t;; "" 8 
102.5 ;Z~ 74-
IO~S" 2G:i.77 
1045 Z~.8~ 

1055 1..<D. 87 
1/05 Zt:;. ') z. 
I itS Z(e..'J1 
\ Il5' 2,<0 2B 
l\ ~5 27.03 
1,4.5 :.l. 7. 0 ~ 
1150 L710 
12a5 2._7 13 
Il.l5 z-r Ie 
Ill5 27.Z,L 
IL3S 21.' -:j-
11.40 

- ----

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
• 11I1oI·mllliJ !W!\01I;Ul)~; 

"- .,-
/ucJ ~ '" ') 
50 b'12 
50 ~.·74 
50 ~ ~7 
su ~,e!"i 

C::-O 5.75 
50 :::>. :::>-<.") 

So 5· c;.-:; 
50 ';-. ~o 
50 G ;, 
50 ,",,3 
~c.) 5 ~I 
50 5 7_",-

50 5,'51 
50 ~.(.L 

50 5 'jo ,,0 0.fj'4 
5u ::J.b ") 

-- -- ------

.NATURE: ~~ -=--~ 

S. Condo Turb. 

:\~lcmJ, Sl?,U"IUJ~Z .- -
(.) ()9Z ~G 

o G:.H 7 '75 
D. ("i:i 55 
o 68<l 40 
o ~:;r ~ 32 
() 0'7~ ~B 

O.~1(., 2.2 
O·~·7Z i5' 
c.> G,,~- ,2.. 
c. ~(,,, Ie;) 
o 66 1 e ') 
o ~:>"'J '_L,t) 
o,~(,) c;..5 
o 4>60 6¢ 
o C:>'L !> .• '3 
o G4~ .4.(/;. 
(.) ~44- 41 
o (;43 4· I 

• 

DO 

ITrfiOiir 
-

2 lJ i 
Z <..,4-

Z.?H 
2 ~G:: 
2 <;;. c!. 

257 
2 5\:. 
Z i!. 'j 
.2., I} 
2. leJ 
z ,(J 

I;).') 

z. (..I c) 

183 
/6 fj 

16t::. 
I J-'j 

i 5G 

WELL 10.: WES' i -/~. t=J " 

DATE:_ 0:'> • 0', -0, 

Temp. ORP 
Comments 

; .,., 11"1- IT;:\~mV~~:· 

- - ~~;4'" '" /'''''''~(iE 
1479 ~;7 "cJOU/~L c:;: i c:..l..u.JOf 

'5.7~ ':$_~8 I '5eo /v\L. l' 
, . 

I~ 53 3:j'4 20(,'1<.1 ML. t:!L&:A!f 

/&:>.8J 3~c.) ZS';;'OI4\~ , , 

/~ u 1 4(;)~ ~CO(j ;""\. ~~ ... • ;)lJ Q£.4. 

1'78~ 4c:p.. 35uQ'~L tt!~~A/{ 

18:H! 44'3 4O('~a\~,- 1/ 

17.78 457 4::>-vu ,,,\&. I' 

1763 4"::i!>- ~-':'lJCJ : ...... L l I 

17.~G ¢sz... 55-00 ML r I 

/788 4.,1 6000 '''\L II 

/fiu~ 4S-S ~5cJO IV\L. II 

//J4U 46/ 'loou ML It 

//3tJ7 +173 .,s~o ML I I 

184-ll e;;77 Hovo 
'''' L 

,I 
id.'ll 1"33 8:iCl Cl ML. II 

/8i:.,u 460 '=,~oo 1"\ L. II 

It) :;() 4q;~ 9 SOu MoL. \ , 
-- S~~A/ s~~""c.."-G 

- - --

PAGE.Z. 
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GROUND WATER SAMPLE LOG FORM 

-, 

Project Site Name NSWC CRANE, IN Sample IONo 
Project No CTO 158 N3959 Sample Location 

Sampled By 
COC, No .. 

SAMPUNG DATA: 

Date C> 2 ',--,5- c:J" Color pH S,C, Temp. Turbidity DO 

ITlme-Start , 7-i--- End ZOL(". Visual Standard mS/cm Decrees C NTU mell 
Method [~4AOac~ !':L&+,( 6.~~ O~,c. /f....J~ Gao a ;;'" 
PURGE DATA: 

NSWCCrane 
FIeld Form 
Re ... on 1 

ocmt>et 2000 

Page I of Z, 

0/ -c:::' ,,¢ / ..3 cJ / 

't!LE~--I-/1. ~ 
-r.~ ....... ..,-J 

ORP Odor 

mV 
2<;.{. ,v'o"';~ 

-Date '} .::;.u/ Irotal Well Depth (TO) 'ZA, c~O End Purge (hrs) /7~) 

Method DoL A£JO,,i( Stabc Water Level (WL) Z4S 0 Irotal Purge Time (min) Z.;lC 

Well Casing 2· PVC Star! Purge (hrs) /~¢5 lTotai Vol. Purged (gal) ~ J. 
One Casing Volume(gal) 2 "3 
SAMPLE COLLECTION INFORMATION: 

AnalYSIS Preservative Container ReqUirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials ;/ 

Appendix IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX Pesllcl~PCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbiCides 4°C ( 1) 1 L Amber Glass 

ExplosIVes 4°C (1) 1 L Amber Glass 

HD 4°C (1) 40 ml VOA Vials 

h'AL Total Metals, plus Sr and Sn HNO:/4°C ( 1) SOO ml Polyethylene i/' 
ITAL Dlsolved Metals, plus Sr and Sn HNO.J4°C (1) SOO ml Polyethylene V 
Irotal Thorium Isotopes HNO.J4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:/4°C ( 1) 1 L Amber Glass 

Gross Alia/Gross Beta HNO:/4°C (2) 1 L Amber Glass v 
lToc H2SO;l4°C , (l),SOO ml Polyethylene 

Note: Dissolved metals and dissolved thonum only collected if Turb. IS >5 NTUs NA 

OBSERVATIONS I NOTES: 

PID reading In PVC riser Pipe = .0.0 (ppm) 

PID reading In Breathing Zone = C. CJ (ppm) ,....' 
Z Hl :If '''''''t' c.:: :> <.J(~~..J .: ZL a~ 

I 

lJ.,~"; .... .;,. ,. ; 31 .l. :;- , , , 

3r~ 0 2. 4.;,- ~ / ~ 3 "K. /t::..lI = .2 . 3", ..... / ~ 
c;.. ~t-

(,) 4",# - .... , 
1'1 ?7 , 

~£ 2...5'- 24."> - 7 7; .f~-r' $'G-'<£&.,...I 3,'1~J Zj4l. ;; 

24. ",:>- .:><J - .2::;·4 .zA/uA.·,~ .41''',;) $<,-:~c£,,<..1 

I 
I 

-= -:: ~ ... ::)' • 
.:.. 

6 !is' I 

--
IQA samples Collected: Signature(a): 

MSIMSO DuplicatlllD No.: £;4-~' ----- rt?Jo:) 06'0/ 0/ ~ -r 
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NSWCCrone 
Field Form 
ReVISIon 1 

OctOber 2000 

GROUND WATER SAMPLE LOG FORM 

Pagel of 

" 
Project Site Name NSWC CRANE, IN 

. ' '''I~'''' 

Sample ID No. 01 Gw IL.-l 0 I 
Project No CTO 158 N3959 Sample Location I.4L~~ - 1- 1",- f;} 

Sampled By yLV 
C OC No. 

SAMPUNG DATA: 

Date ~-;JI.(-l)/ Color pH S.C. Tamp. Turbidity DO ORP Odor 

ITlme-Start (,Hive.7 End ()fl,;J5 Vl.ua1 Standard mS/cm Deene. C NTU mell mV 
Method t..VIA/,c{t)w ru:.Af A.SO 147 J h. j,) -I ()JR - I}'-f. -
PURGE DATA: 

Date 8-~3-UI Total Well Depth (TD) ;'1 End Purge (hrs) OBt'" 
Method ("OW Ft-tJvJ Stabc Water Level (WL) II! 11 Irotal Purge Time (min) 17'1 
Well Casing 2" PVC Start Purge (hrs) 1331< IT otal Vol. Purged (gal) if 7 
One Casing Volume(gal) '3.7 
SAMPLE COLLECTION INFORMATION: 

AnalysIs Preservative Container ReqUirements ColiecteY 

Appendix IX VOCs HCV4°C (3) 40 ml VOA Vials Y""" 
Appendix IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbcldesiPCBs 4°C (2) 1 L Amber Glass 

Appendix IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HD 4°C (1) 40 ml VOA Vials ./ 

TAL Total Metals, plus Sr and Sn HNO:l4°C (1) SOO ml Polyethylene t./"'" 
TAL Dlsolved Metals, plus Sr and Sn HNO:l4°C (1) SOO ml Polyethylene 

Total Thorium Isotopes HNO./4DC (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:l4°C (1) 1 L Amber Glass ,./ 
Gross AlIa/Gross Beta HNO./4°C (2) 1 L Amber Glass .............. 
TOe H,SO.t4DC (1),SOO 1"11 Polyethylene 

Note: Dissolved metals and dissolved thorium only collected If Turb. IS >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = 4E/ (ppm) 

PID reading In Breathing Zone = CJ (ppm) 

PIA t.'''P'ftJ """f\Tev'L LEVel.. ~~\U-V nP of S c.. ,2 e:f ('-' 8 'l.s IJ J 

s tz; p fl'erJ Pi.H(,'J c. 
I<~S~I\j 8·1-4-·00 tl-( p ... '1E. ~ C;AN\fJ~ f A~ Pe~z. wP , 

!QA Sampl .. Collected: 

1/l7/~ MSIMSO Duplicate 10 No.: ---------
V 



;\ 

~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC Crane, IN 
3959 

WELL 10.: /JGS - 1-lll-~J 
DATE: A-~3-· ClI 

Pump 
Time I Water Level I Rat I pH I S. cond'l Turb. I DO I Temp. I ORP 

';,~;niilj~ f"tf:Ii&el6~m'tW~ -.n;) ~t (S.OS?i'" (~rein) ':~;'(Nfij):, emoil; (Ci1Ciiis; ." mV 
Comments 

133.E I / t 17 
111(8.J '-7,61 100 15. BE 
/3..., e I /8s(:, I (JO 15.8 ") 
TLf(jij r~j lao 5.f?~ 
,til ~ 1 :2.0. bS /0 0 ~'-I 
, '-{ :J- '(! I ~I . £( .5 IDO $,8' 
J'L3!1 I ;Z :2. ;J. c) 100 5.87 
''''fJi I ::l:2,.. e.s- LOd ,".70 
I ('-~ .:2 3 'I 'I /'00 ~.fl 

!/SDH I .? 3. 15 
/b~ ;;;2.000 

/UV 15113 

16' 'I t7 -2 (p _ nO lOa 13'?i 
Tfi5 v I -;2..1- 7.5 /u() SI'U 
11~L ;;?~. ';10 LU U 5,1J ,,/0 I Z~._20 LOO 5,81 

LL7.2.0 I :;2 5. 7 t3 lOO 5.8fJ 

()7;).L 76 '15 
07;) I ,"'7.1./4 2£ l~L/ 
07J6 11.83 16.56 

107 't / 1L'1!-l 6.5j 
() lLf 6 I ~ " '7 6. '56 
07..:51 I Ct t..(,§ t. '5 ~ 
pgS6' .;LodG , ?:ilj 
JuROv' ~;l v Lc;o 

.NATURE: c:E6!l k---

-.h.58 
LS7 
/·<5-1 
/.48 

--, 

J...1..fh 
I.~$ 
I. '1::l. 
I. LfO 
I· 3tA 

1.54 
I. '-IS 
I. ~ I 

131 
I. 3d 

1-st/ 
L'·a 
/. 't~ 

JJIH 
'1. t[1 
l·la 
/. If 7 

66 loEl? 1/8631,-61.1 
4' G __ I o,v~ 1/7. 7~ I-It) J • .!J' 

i/O 10 () 7 1/7 '-fO 1-1,;)7 t;"" 
41 I ().;2:Z I n.6R 1-13, ,"11 
'3h( I o.~41/7. '10- ld3~ 
:;27_101 /9 __ 1 17, 93 1-' J::l 

I Y 10. 1I I 17. 7.). I -115" 
I~- 10 0 b I')f. 63 I-{f t( 

.g \tP~a1 \1,9'-:Q J;jeJ 
-..5¢llql~j4 .1 ~IO(1 ~J.17.1;1 

J t..j I 0, 0 '-/ I /7. J..-;;rT--~' 0 II 
I.;i, 1003 I 17.11 1 -10" 

/1 7 1 () L,6 1/7/03 1 -li4 
/ () I (J.~l761 f( 3 "l~ I.} 

1'1 f. '.31 rt.ap -71 
lL Jicil_ I 16. 6_~ -107 

..... .c;- IV.3t 1/6,35 -13, 
y 0 . .2 J 11£ 3.2 -1'-14 
JL 0,10 1/6.:1.9 -/'1'1 
'i C.I ii/(., .tj2 -155 
t/ 10.0 R r,-~o -156 

15f.;+cr 

~o e fv.elo.,.v¢- CLuu£o '~LL 
{LSI/hI!. PU~~.tI1r 

.,StArr fv~'41''' EJ~O I 

*- """r"" • .,v£<. e "'-";;~o<' YC,u;"~~Z4.1) PAGE. 
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NSWCC ..... 
FIeld Form 
Re-..son , 

Octcber 2000 

GROUND WATER SAMPLE LOG FORM 

Page of '-
, 

" 
OI-~·I5=ol Project Site Name NSWC CRANE, IN Sample ID No . 

Project No. CTO 158 N3959 Sample Location WcS-,-l5- bl 
Sampled By I(' ;JI4d~1 ~ 
C D.C. No 

SAMPUNG DATA: 

Date '1-5' ~Ol Color pH S.C. Temp. Turtlldlly DO ORP Odor 

rT,me-Start' OfN5End /0 2D Vl.ua1 Standard mS/cm Deena. C NTU me/l~ mV 
Method 13, ,oh)()EtZ UI!,A1i. (.,.~~ 1.35'2.. 1'1. '7'1 3. l) ().7OS 75 Z- /L,1u,~'::-

PURGE DATA: 

Date <1-5-01 lTotal Well Depth (TO) 40.0 End Purge (hrs) Orii'> 
Method 13L~DD~R Stabc Water Level (WL) 28·5~ lTotal Purge Time (mrn) '1D 
Well Casing 2' PVC Start Purge (hrs) 083S" lTotal Vol. Purged (gal) l.fHo 
One Casing Volume(gal) I. Ri.& 
SAMPLE COLLECTION INFORMATION: 

AnalysIs PreservatIVe Container Requirements Collected 

Appendix IX VOCs HCII4°C (3) 40 ml VOA Vials V 
Appendix IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbcldeslPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX Herbicides 4°C (1) 1 L Amber Glass 

ExplOSIVes 4°C ( 1) 1 L Amber Glass 

HD 4°C (1) 40 ml VOA Vials 

7'AL Total Metals. plus Sr and Sn HNO:/4°C (1) SOO ml Polyethylene V 
[TAL Dlsolved Metals. plus Sr and Sn HNO:/4°C (1) SOO ml Polyethylene 

rrotal Thorrum Isotopes HNO,t4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:/4°C (1) 1 L Amber Glass 

Gross AlIa/Gross Beta HNO,t4°C (2) 1 L Amber Glass V 
7'OC H,sO~/4°C (,1,).SOO ml Polyethylene 

Note: Dissolved metals and dissolved thonum only collectsd If Turb. IS >5 NrTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC rrser pipe = 0.0 (ppm) 

PID reading In Breathing Zone = 0· '-J (ppm) I ... ~ "r S(,.I"~C" ; 2:; '2. 3·'1~ 
SAt Be. HuN. t " 34- 7 .....£.....! <, 

~.t4· cJ,:" ~ <.- .... .:.en 

; al t 25·2 

, 
p", ,..,." 7,,,, f.., k eo : 28.5~ + 3.07 ~ 3 \ .(,g3, 

. 
40. - 'l:)c.:3'6: I I. 44- -,t .l~ '1 = I e'=-}A/ e.1.. l.lL 

40.0 
I 

31lD 

,. ~ 

r A 

5·~ , 
'--. 

IQA samples Collected: Signature(s): -;?07 ___ 
MS/MSD DUPII:::.:.-----<- ~~~~ .-/-

/ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

nme Water Level 

, ~:Hfiii)~) 
~.., ~ ,'" lrn:it6iIOW~fo:en 
OH3'J 2R,S~ 
DS'#-S 2fj, '1'0 
o'd%" '29, ,<15' 
()qaS" 2 'I. I Z 
... ''1'5 'Q.26 
o IZ" J~ '41-
D'JE 1-'l . .,;-~ 
&4.5 zq .(P't 
0"",5 - -

NSWC Crane. IN 
3959 

Pump 
pH 

Rate 
1~li~ ;,:r.aSJjJli' Uri' n;' :t ,\, ~ • Ii" 

100 ~.~4-
luO ~.·75 

100 L • .'71 
1i.XJ t, "co 
/00 16.'';-
100 /v./p'l 

ItJO t, I 5"1 
OIl:> . P"l2qC:_ 

• -r~ 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

i'Cms]2in> ~lf. • / <'~(Nffjj" , 
~, , . '(rng!l5 '(ceiClus) 

.. - - .. - - - -

/ ,~2(1 'lO /.il1 ,Af, ell 
,..5;? 33 1.1:i J'Ib$ 
j-v'l8 1'7 o.'ri 11/, (v/j 

I, L/D.) ~.c., a.S'; i' . 'J t./ 
I -=I 4Cf 4.4 iJ.'7·' I~ .. ., Z. 

1.3'11 . "I. :> 0,'''' /1, .7lf 
1.3 )J, ';3.<-1 /) I 'J I I~ .1'1 

~~c 

ot' nltJ I S-
Q}' I () 5" /2c. }.:;71 , 

ORP 
Comments 

'-~£' mV '~, . 
s-;-I"I~- ,::J ..... ~ 

8L.(P l.ctv,ttL 
.." 

~O.2- 2. o. ·...;I'.,L. 
I ~'. 'j- 3 (.1,;) ...... .,,(... 

71. l.- ~ D:.D~ 
15.2.... 5" (.lu.,'I\OfL 

'7.,.1 ~.{XA)Mt-

7"~ 7 cX.J:. """J.. 
".4.. It~ , 
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• 
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GROUND WATER SAMPLE LOG FORM 

., 
'I 

Project Site Name NSWC CRANE, IN Sample ID No . 
Project No CTC 158 N3959 Sample Location' 

Sampled By 
CO C No .. 

SAMPUNG DATA: 

Date q . .., ....... V , Color pH S.C. Temp. Turbidity DO 

Tune-Start End Visual Standard IDS/em Deerees C NTU mell 
Method 

PURGE DATA: 

Date Total Well Depth (TO) End Purge (hrs) 

Method Stabc Water Level (WL) Total Purge Time (min) 

Well Casing 2" PVC Star! Purge (hrs)' Total Vol Purged (gal)' 

One Casing Volume(gal) 

SAMPLE COLLECTION INFORMATION: I 
AnalYSIS ~ Pres~ ~t1ve Container Requlrementsl 

AppendiX IX VOCs fIIIIIIIII. I 1.4°C , (3) 40 ml VOA V. Is I ~ 
AppendiX IX SVOCs ., 1 ~ 4°", (2) 1 L ss I~ 

PNA I -, 4°C ~"- , W 
AppendIX IX PesbcldeslPCE; ~ - 4°C .. L ~ If!'8r Gla'lr' 

AppendiX IX HerbiCides ...... ,"C ~ 1~ ) ~"er Glass 

explOSIVes L 4°C ~ l ~) 1 L Amber Glass 

HD .... ~ 
, • (1) 40 ml VOA Vials 

TAL Total Metals.usJ rran tin ..... 'tf/IfO.j4C (1) SOO ml Polyethylene 

TALDlsol4 .,j sS JndSn HNO:l4°C (1) SOO ml Polyethylene 

Total Thorlu1 es ~ HNO.j4°C (1) 1 L Amber Glass 

Dissolved TI ~um~otopes HNO.j4°C (1) 1 L Amber Glass 

Gross AlIa/Gross Beta HNO.j4°C (2) 1 L Amber Glass 

TOe H,sOJ4°C (1) SOO ml Polyethylene 
Note: Dissolved metals and dissolved thonum only collected If Turb. is >5 NTUs 

OBSERVATIONS I NOTES: 

PID reading In PVC riser Pipe = 0 (ppm) 

PID reading In Breathing Zone = 0 (ppm) 

q .S'·U I @,. \90~ o~y --rzi 

~~S g\l'f\ - +\ I 

PVC-- I bO -,-

IQA samples Collected: Signature(s): 

Page 

NSWCC .... 

Field Fonn 
Re",.on , 

0dDbe12000 

of , 

()' ~V/6 0/ 
~l ~$l b -~ ~i:\f"~R 

ORP Odor 

mV 

Collected 

NA 

GIM 

MSIMSO Duplicate 10 No.: "7tJ ?;v-. 



GROUND WATER SAMPLE LOG FORM 

NSWCCn" .. 
Fteld Fonn 
Raw.en 1 

OeI .... '2000 

P.geLof~ 

PrOject Site Name 
Project No. 

NSWC CRANE, IN 
CTC 158 N3959 

Sample ID No: 0' (7-t<.,~ 17 0 J 
Sample Location' Q ( - I 7 
Sampled By ..,j, .. Z:....7,.;::· _____ _ 

SAMPUNG DATA: 

Dale &f I':; • ~ f Color pH S.C. Temp. 

ITlmB-Start:/'P->O End' t 61.3 Vi.ual Staudud IDS/em Deeree. C 

PURGE DATA: 

Dale ~, I ~ .0 I Total Well Depth (TO) 4-f 0(1 

Method ~N'iJdl- lVv" fl\J..(../ Stallc Waler Level (WL) 

Well Casing 2· PVC Start Purge (hrs) 

One Casing Volume(gal) 3. , 
SAMPLE COLLECTION INFORMA110N: 

C.OC No. 

Turbidity 

NTU 

End Purge (hrs) 

DO ORP 

mell mV 

Total Purge Time (min) I I c.;-
Total Va Purged (gal)' 

Odor 

Analysis Preservative Container Requirements Collected 

AppendIX IX VOCs HCV4·C (3) 40 mI VOA Vials 

AppendiX IX SVOCs 4·C (2) 1 L Amber Glass 

PNA 4·C (2) 1 L Amber Glass 

AppendIX IX Pesllcldes/PCBs 4·C (2) 1 L AlT'ber Glass 

AppendiX IX HerbICides 4°C ( 1) 1 L Amber Glass 

explosIVes 4°C (1) 1 LAmberGlass 

HD 4·C (1) 40 mI VOA Vials 

TAL Total Metals. plus Sr and Sn HNO:/4·C ( 1) 500 ml Polyethylene 

I!AL Dlsaved Metals. plus Sr and Sn HNO:/4·C (1) 500 ml Polyethylene 

rrotal Thorium Isotopes HNO:/4·C ( 1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:/4·C ( 1) 1 L Amber Glass 

Gross Alta/Gross Beta HNO:/4°C (2) 1 L Amber Glass 

1T0e H~OJ4·C (1) 500 ml Polyethylene 

Note: Dissolved metals and dissolved thonum only collected It Turb 18 >5 NTU8 

OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = 

PID reading In Breathing Zone = 
o 
c 

(ppm) 

(ppm) 

-r-HI.5 "-'Ell ....vf\~ sAIV\P l E IJ 
'1'\/'0 I ('t"ie st\N\P\\:5. D\O NOt 
fl ~t\'-tt I -rH E LA-'; {) IA E "TV ,H£ 
TG~'4h)(l( s, AT/A.UL ON. TltE-
I,{. S, q /11 SI\rv..~\('S ~\~ Pl rct+Ef) 
3 ~lS ~---r-A-L I I, ).l. ~ ~ + P'TCtf'e~ 

MSIMSO Duplicate 10 No.: 

I 

- YE5, fD 091'10 I 0 i 

v 
v 
v 

- N.A. 

-NA 

~1. ~S- ., 

lS.e - ~ 
:= 

_----::77' 1-= 
I::: 

3S'.i -.::::: 

41.0 -'-

NA 

• 

• 

• 
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~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

• 
lOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
3959 

WELL 10.: 
DATE: 

• 
()1-/7 
cr· ,'1-0 T 

Time Water Level Rat pH S. Condo Turb. DO Temp. ORP c;- MIN C t Pump I I I I I I IrUMP ,~J\n 2.0() f'l{1.. \ <..,.. 

jfmtlMl~f:mre1&H~I_~j 1I.{J;O~~ !'(fiig.6im llRJ(ji~ ~. ~msl~l ~t~~'rllir~<;: . ommen 5 

I~;~ 1 2/ .. fj ~ IDO 517\11 r upy (l~-Ic' 
,0 

1..1 s-o I) .. J.... -'> S- 1 G ... 09 I c"ee.,·~ L_L~ 14. ~~ 1 JC.""'.. 2- u_1 5'::.-7 
r:~--r-:l..2 .. .l.~- 1 , 16.02. 10,811..;,,1 .l.B 13.'fll/b. I 137<1 
131. o __ ~--,,~~ 1 5'": 71131 o. B)J 1 .:t ~ T6.~, ( 1 (6 •. 1.. 1 40 A-
1310 1 22~~ -'_I 1t;'.¢L_i.o.f$:s31 lfa T~.tr() 1 ib:4- 1 4l~ 
1~3l) \ _ l~s~3_1D.B).-5113 13,2CJT(b-.+ I~'r 
(34{) 1 _L _L I 15',S"l.IO,,~ltrr-Jr T3.6~J I /6.S- I+~H 
13~ 1 '-v 1 1 1 5"', 5:2..ID, 82.61 ,0 T1.c(~1 fb •. S- I ~~ 

I~~a~_~~~~~~ __ ~~ __ ~~~~~r+~~~~~~~~~~ 

tdr1...C) 1 1 1 u __ 1S-.li""rlo.813 I ~h 0 lAo BI I lb. ~ 1 +73 
l~ 30 1 <.£1-----, \.JI 15'.C)~ 1 D It:} 2-4- L}.1_1 :t.. BZT_~ll;-.S:-1 +7t c~D ftl ,'1 C') t.. 

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

" " " ,- - -"' -- "'- - "' "' 
, ff)..~ ~2 .. SO ,",S-Q 5Ti\ttr "MINI" NMto -n;S-
I b' ~o .x~ .. _S D .1 
\8 ~s- J....3 #} ~ 7 ,Ie' S j"() p (\tf ","fJ 
Iii 4-0 '~3" 00 c) 
18~~ ;)...?-. .. ~-7 I 

118 s-o ~'J-.,o -k 

SIGNATURE: 7(dR PAGE 20F~ 

; ., 

~ 

;; 



GROUND WATER SAMPLE LOG FORM 

Project Site Name NSWC CRANE, IN Sample ID No.' 
Project No CTO 158 N3959 Sample Location: 

Sampled By' 
C.OC. No.: 

SAMPUNG DATA: 

Date '11; ..... /01 Color pH S.C. Temp. Turbidity DO 

Irlme-Start l"'71{'l End l{)tJu VI.ual Standard mS/CDl Deeree. C NTU mc/l 
Methodit.lZ. 'ii)1 .... \.... fl~ ",f- i,. '1'+ ~11.;'i! /f.;.'1'! 3, O.d~ 
PURGE DATA: 

NSWCc.. .. 
FIekt Form 
Re_on 1 

Odot>er 2DOO 

Page' of 2 

01- c,w-19-o1 
16"'~- 1-18- ';3 
(1.M,1A'~~ 

ORP Odor 

mV 

'J.3, 'd N",Je 

Date q IIflol Total Well Depth (TO) 32 D End Purge (hrs) 12.~2-
Method rl:12.slmt<....- Stabc Water Level (WL) /~. 3S- Total Purge Time (ITIIn). i.3 z... 
Well CasIng 2" PVC Start Purge (hrs) 10610 Irotal Vol. Purged (gal)' 11.9 
One CasIng Volume(gal) 2.7 
SAMPLE COLLECTION INFORMA110N: 

Analysis Preservative Container Requirements Collected 

AppendIx IX VOCs HCV4°C (3) 40 ml VOA Vials .,,/ '11I .. )/c.'H 
AppendIx IX SVOCs 4°C (2) 1 L Amber Glass V CfIL-:';c/ 
PNA 4°C (2) 1 L Amber Glass V Cj/Z';/Ol 
AppendIX IX Pesilcldes/PCBs 4°C (2) 1 L Amber Glass V 9/2~'lo' 
AppendIx IX HerbICIdes 4°C ( 1) 1 L Amber Glass ./ 1/2'-'/.;/ 
explosIVes 4°C (1) 1 L Amber Glass V 9/'2k·101 
HD 4°C (1) 40 ml VOA Vials ~ ql2~/cl 

TAL Total Metals, plus Sr and Sn HNO,/4°C (1) SOO ml Polyethylene -~ "/t~/Ol 
TAL Dlsolved Metals, plus Sr and Sn HNOJ4°C ( 1) SOO ml Polyethylene ./ q/Z-/c l 

Total Thorium Isotopes HNO.,l4°C (1) 1 L Amber Glass V t.; /t.;.'/o I 
DIssolved Thonum Isotopes HNOJ4°C ( 1) 1 L Amber Glass V'" Cjn"'/c( 
Gross AlIa/Gross Beta HNO.,l4°C (2) 1 L Amber Glass V q/"2-/01 
TOC H~OJ4°C (1) SOO ml Polyethylene 
Note: Dissolved metals end diseolved thonum only collected II Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser pIpe = 

.~ 
(ppm) -I !' I' 

PID reading In BreathIng Zone = (ppm) IV 
.l'_ Z.Y 

.11 fr"-

lOP rJf ~/l,.·70 
&.im ...... or .5C~: zs,.t)'t 

32 - /5 j - - .- - 1'+.3 . :> - I~. 6) X ./I,J: z.:1, t'tfl- otf- ID.3 I..;nx..} 
..JL , 

Z5,Q'i- 15.;5":: 10. t 'I ~Kr Sl-~$..) 
320 - 23 s'1 -- .(, ;6·7D .4- 6, ~)' :;~ .... :J).J~~ 

---
-1-

~I ~ 
QA samples COII~ed:_ 

~ 0 MSIMSD .DUPllcat~ 
L 

---- - /' 

• 

• 

• 



• • • 
~ lOW FLOW PURGE DATA SHEET 

qll.;/~~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 

;t.lHm'~; 'm' ~I~t~ 
lD*D (6)-:3::J' 
,,)5'0 /5.'" 

il"O J 5" .ell 
11,0 '''.0'-\ 
11·2.L) ;1,_33 
1131) It.. t.l.1 
u>-lO f/.;,,~'1 
"f)O i~· 'll( 
1 \::;0 .-
IZOO ''''. (J\ 
i~/V lfe. c., 3 
1220 ZD.O~ 
lz..."3n Z7. z..~ 
,i% z.~, '7~ 

12-C;l) 3D )...1 
/2-5:2- l)R\.J 
IZS2 

0'1,0 --
-

.--......... 

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
It{mL1.Mln:l' ~ts.OiS~( 

-----'10 7. DC, 

CfU 7,18 
80 "1.oq· 
Po '7,.:Ju 
80 '7.00 
75" ~. '1" 
76 ttl .9t.1 - .--. -
-- -
GMo ,-
4ft) -

Cj "it) "-

qtro -
'No -

"'iTO? 

.--- .--

:~~-;/~ 
7 

S. Condo 

:(M§jeMl 
-

O. ,/".:3 

O. ""3 
1'),'1"5' 
(J,1(.,'I 

n 7(,3 
0.7'7/ 
19. '7~'? -
-
-
-._. 
--
-

1M.ct2t.G' 

.--

Turb. DO 

I • <{ I"r<mo)" " 't., :'ci1lQiLr 
- -
21 l~t1 

.:5D o.f=?z 
'f:) o,~~ 
~l':l o. Co 'I 
J.l.S- IJ '7, 
39 27~ 
50 o. ~(., 
- .-
'- ---- -- --- -
- -

3; -

WELL 10.: uis- 1-/8-63 
DATE: 9//9/0/ 

7 

Temp. ORP 
Comments 

-;.;~~m ~:" .. iriV:"·o 
~ . " 

- - 5- I Jbcr ?u/t c;e:' 
/(" 0/'7 ~·1 qC)D AI-

/" f3:5 q;.¥ IRrr.> fI'\L-
1(..92- C;~b z (.CO~'-
,(." 8"'; Cit. 3 .3 4I'lt ') 01 ..... 

1& ..,3 Si'",5 lot '7L' i'l\L-

1".JlB 7A.l,.. ..,:, '1:';0,1'\1- (CJf!M.Q.) {:tc.. l1""'-t c.. tl .t.L) 
i) iL '77 qj,~ 5 '}CDmL-/r:c1J &/GIJ 'WI> c.f , ..... 1}, ~, 

- - !>7(.-? "'? ...... ? 7t) ~T f.'1:r: •• ..Jc-1-

'- - II I ( /1 ( I 

- - IlrJo'- em"'pVa~, 1/ 'tt.liii' D " ) - - I~,I j)C'I tJ\\.. 

- - 1:2~ f3Dohtl.. 

-- ~ I-:R qc.'l) JV1 L 

-- - I t.li.~.l1C l -
- - ~5 Ite",1-

- - Chuft-D -I" 1,.,(1;3>. 



Project Site Name 
Project No 

SAMPUNG DATA: 

Date 9 ~ IY"",,', 
Irlme-Stard~~O End {b I (: 
Method {.} '-Nl'.\::i'\ 
PURGE DATA: 

Dale q ·IY \."' ( 

MethodVU\OOer\ - \.v~: A\.~ 
Well Casing 2° PVC 

One Casing Volume(gal) I 0' 7 

NSWcera". 
FoetdF""" 
Re .... on , 

Oc:toDer 2000 

GROUND WATER SAMPLE LOG FORM 

Page-.L of 

NSWC CRANE, IN Sample 10 No . Q l C-lrl/'I q 0 ( 
CTC 158 N3959 Sample Location O~-' i Sampled By g 

C OC No .. 

Color pH s.c. Temp. Turbidity DO ORP Odor 

Visual Stanc:Lvd IDS/em Deere.s C NTU mcll mV 

C\('~~ 6.4-~ 1.1 bJ.. lb.~ 5 ... ,- :l ... C7 +$+ C"O~~ 

rrotal Well Depth (TD) 3.:t.. 7 End Purge (hrs)' ,l:,',u 
Stabc Water Level (WL) 2:1. .. 04- Irotal Purge Time (mn) 2..~V 
Start Purge (hrs) lJ/U Ilotal Vol Purged (gal). +.~ 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservlltive Container Requirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 mI VOA Vials V 
AppendIX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbcldeslPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbICides 4DC (1) 1 L Amber Glass 

explosIVes 4°C ( 1) 1 L Amber Glass 

HD 4°C (1) 40 mI VOA Vials 

IrAL Total Metals. plus Sr and Sn HNO,l4°C (1) SOO ml Polyethylene V 

ITAL Dlsolved Metals. plus Sr and Sn HNO,l4°C (1) SOD ml Polyethylene 

lTotai Thorium Isotopes HNO,l4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO,l4°C (1) 1 L Amber Glass 

Gross AllafGross Beta HNO,.t4°C (2) 1 L Amber Glass ~ 

TOe H~OJ4°C (1) SOD ml Polyethylene 
Nots: Dlssolvsd mstals and dissolved thonum only collsctsd If Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PIO reading In PVC riser pipe = tO,D (ppm) .2...-;-1 p (l' TrJI 
PIC reading In Breathing Zone = (") (ppm) STtq<.·..(p y '\1/ 

PIA('~'1((:c) +ltvl ~ <- S~I'I\~1\ED " ~ 
Pe-v'... FS P 

-ref' I ~ ~1f(1'l 16.).. 
, 

-::: >= , 
I- .. Xl. 

PIAMP C; ~~ .l.. S' ~_ ,-

~ 
,,-

p~TM. cl'Stf(~ 1..7.l.. = 
( 'I' s 1I2~-ri ) ~1.7 - ...... 

~A Samples Collected: 

,;2;;n~ MSIMSD DupliCllte 10 No.: 

• 

• 

• 



• 
~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time I Water Level 

,~f:mm;~I~Ff~BeIO~,·~· 
11Q 
.1"10 
It 30 
114'0 

5'0 
II~ 
1)..0 u 
/)..../0 
l~l.O 
.fl3-0 

D-4O 
.12. c;-o 
I~OO 
I?,I\) 
3:2..0 
530 
34Q 

, ~'15 
3 S=~ 

'£roc; 
I tV ( c.; 
(1'~')" 

11.1:. ~-t; 
~~ 
14-~ 
Zsuc; 

:2 ')..0\ 
;2.J.. .. ~ 
..2.-:1.. <;4 
;l.)... ~ ~ 
..l...3., Ob 
AS .. I tf 
.;L·s .. -J..C;-
:l..~!~7 
Xs .. ~c;-
.).3,.7-B 
~-~ .. fj 7 
.1.. L\-. ~ 0 
)..,4- .. I ~ 
~4·. :l2 
~1" ..... s'J 

.).. 4'.. C\-'1 
)...~·~13 

':2..1-.. ~3 
.l.1,~fj 
~~. 67 
.A..:t.7·Zf 
.l. 4" .. 1'1 
2..1-.. _8Cf 
.:t."'t • OJ 1.. 
1..4- .. ~S"' 
;).-.q. 0 I 

... _--

• • 
LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
3959 

pH S.Cond. Turb. DO 

WELL 10.: 0/ -ICJ , 
DATE: Cj.t8·0! 

Temp. ORP 
Pump 
Rate 

\,i11OMIitS!I!I\{fiJ~~NffiSTatis:IImHO)'fq:I~JnS1.G' I rn.-

Comments 
I ., '~-'N-'~'''' io:nf .. ~;-':rm~ "-'y"~ 

lLt;l" I~.!."~'~ ... ~. 

'() 0 
10C 
CfO 
7~ 
J~ 
7t:)" 
7') 

7t:; 
7'} 

:7_0 
70 
20 
7D 
-7v 
Zu 
7V 
7U 
70 
_7_0 
70 
7 0 

70 
70 
70 
~o 
_7v 

fo~G:;7 11.101- 1 ztJ' 
Ib.-4-b II ~ 17S-1 f) 0 
(',4-s 11.17 r I ff"J-
~.~JLi20 I 7~ 
6."\'7 1/./71-1 70 
b • 4-5 II .. 173> 1 '>7 
19_~.-+b I i~.U4-I4-.:l... 
16.~~ 1i..I7S-1 as-
10,+~J I. 1 7~ I .l. Cf 
6.40 I j -1"13 I.l..)..... 
b.{~ IL.i7s I ib 
Ib, ~ <6 It. (7~lr~ II 
I~ ,4-0 II.' 7 ") 1 7,,~· 
G ,--4-0- II .. 1 7C;- 1 0.~· 

10.3(;1 I ( .. 17~r 6 .. 2. 
0,5'-' 1 \.,\L1-14. 0 
w.3:2... II.. \70 11-, Co 
l6·~1L.LZO 14. t> 
6, v> 1 l.1 fo{P 13 .. cf 
I~~ ~.~ 1 ( . Lf.;_1 1 2..3 
f.. 3 'f I I , I Ge., 1.1. .. 2 
o . Lfl I I _ , GA- 1 2.._)... 
0.4-' I i .. 110 1.. I .A-.).. 
~ ___ Lf~TI ~,k tTl.. {., 

LG.......1-~ II/" I~_)'" 13 __ 4--

-5".05:1 f(u 1. 
l~l7 I 1(...4-
r~:l~- I I G: L 
4:24- Lib. c:;-

1-4: 2""1.'1 I b .. G.-. 
4:,9 I 1/g.7 

14-::0).. I Jh.8 
3~tls I Ib-.6 
13~ 77 I {~-:L 
3.&'1l/h.7 
3~6' t~ 
~ .. "t~ I 110& ~ 

13u 3cl I lb. e 
3- 1 '1 I 16!.8 
5 w IS-- I lob" 5 
3~ofj 1 IG. 8 
3.01 I 110··8 
).....1ll~/b.J 
1....771 I to. B 
"1... 'i7 LL(o:q 

IA:~ co 1 Ib.1 
,:2,. .llJ I (b, '1 
1 . I if- I (b ,Cj 
At IL_[l1" q 
~ .. 07 I lb. y: 

---f---

2.2'i 
31.4-

31C1 
.~ 6 
3bb 
~3L.B 
377 
:~Y1-

L3.1.0 
3Cf0 
~l 
1-QC:; 
40cr 

[4-j-:2.. 
44~ 
4-\1 
4-L~ 
~~-
4-27 
'1-J...~ 

~ 
4-3b 
4-'3).. 

±.i'3 
+~l\~ 

S T1tff/iJ7 (I,( ({ '1 ~ 
f{Qj) it, (\.()\..{ Or 

I 

Cl~MN'1 

GNU f'1A(~~C 1210 
5TtI(' (\(('I\P -n C(lEq( 

---_ .. _- --

. ftECrl~'l.'1E 
'2.. 4 .. 7 ,.' g. I 5";l.D 

SIGNATURE: 7( =t& PAGE~F :L. 



NSWcerano F __ 

Rawson 1 

OC\aber 2000 

GROUND WATER SAMPLE LOG FORM 

Page...,Lof L. 

Project Site Name NSWC CRANE, IN Sample 10 No . o I t-"'/J. 0 0 ( 
Project No CTC 158 N3959 Sample Location' Z;~ -.)..0 

Sampled By K 
C O.C No. 

SAMPUNG DATA: 

Dale ~rJ..O·o I Color pH S.C. Temp. Turbidity DO ORP Odor 

!rIme-Start i "'.lO End (L' 3 0 Visual Standard mS/cm. Deeree. C NTU mcll mV 

Method:&l Nn:Jl ll'",1 FW\(/ c.'-eftf, 7. '-1- It.c;b7 ,~() 11 :2. .L-7 ~7 NUI~'=" 
PURGE DATA: 

Dale Ct· ,q. 0 ( !rotal Well Depth (TO) 3'1-.. () End Purge (hrs) II±U 
MethodALAIJ)6'~ (V"; R.V"V istabc Water Level (WL) ~ Gf _ 0 ~ !Total Purge Time (min) 3~ 
Well CaSing. 2" PVC Start Purge (hrs) 110+ Irotal Vol Purged (gal) O.B 
One Casing Volume(gal) 0., ~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX VOCs HCV4°C (3)40 mI VOA Vials V 
Appendtx IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2)1 L Amber Glass 

AppendIX IX PesbcldeslPCBs 4°C (2)1 L Amber Glass 

AppendiX IX HerbICides 4°C ( 1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HD 4°C (1) 40 mI VOA Vials 

ITAL Total Metals, plus Sr and Sn HNO,l4°C (1)SOO ml Polyethylene V 

!TAL Dlsolved Metals, plus Sr and Sn HNO,l4°C ( 1) SOO ml Polyethylene ~ 
lTotal Thorium Isotopes HNO,l4°C ( 1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:l4°C (1) 1 L Amber Glass 

Gross Alia/Gross Beta HNO:l4°C (2) 1 L Amber Glass V 
lToc H,sOJ4°C (1) SOO ml Polyethylene 
Note: Dissolved metals and dissolved thorium only collectad II Turb Is >5 NTUe NA 
OBSERVATIONS I NOTES: 

PID reading In PVC nser pipe = 0 (ppm) I 

PIO reading In Breathing Zone = 0 (ppm) 
s-r1 wi. -.. {{';. :t. B 

;:::::;-0', 

'f·).O,CI @ 101 c;- w'l ~~'1.3B 

~.)..O·O ( G- l ,r-\ 0 j"'to(~t3 :: , J ~ <v 
OA.'! &... iO 4"t - ~\l' P P'tMP 

r ... €ST1'HtT @.. Ib'~ ~/ L -=- 30. ff'l... 
~ 1.<;' L 'CACH TlM6" 

-

, 
QAsempiea 

MS/MSO Duplicate 10 No.: 

-
P4 fL'1 'CO 

e.,t'\MO\. ~l.) 

PtA t-I\f IN l~ @ 

~ V 

':l... 't-., S ... "Ie -, -, ,. 
• .::t'l ~ -- .N\.~ 

-= ~ 33.':>-~ -

3..2.. .. 5" I 

I 

34-~-

':;id~ 

• 

• 
D 

i-

• 



• • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 

2f'(Hffl'~ ;;\rf. ;11-' 
1109- ,)., ,t. 0 ~ 
1110 ::2..CI. +u 
" :)",0 30., 0 .J... 
/I ~o 3/.7'1-.. 
Jf4Q ?A.~ 

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
>'/ui""l II • ., ....... ,. 

~ ~< ( ~lS'lJ~ .... .-<, • ~, • 

JOO 
eo 7.3~ 
60 7 .. U 
80 7.1 b 
80 7.14"-

7/:.:4 ~ . . 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

'\rINf4.ilUJ· 
I.~~ ... ",<~,':t. 

... tm\ ... fUr~ ~'(MgZl'': , " iii'" 

/ .. 7oq 3{" 4;7k: /t;'.b 
( .. b ~S ICo 2...¥1 }~ .. q 
, /:;7q " l....2.0 I+, .. cl 
I ~c;{, 7 JI .l.·~7 IC).O 

c 

• 
oJ· .:).() 

.". t c1 ,() I 

ORP 
Comments 

'J".." ..... 't~~"-!"'\" .. 
~:~;:/,m .. !~'.;-

- '>~tr ltlt~ '1C 
::l.bfj ~t-€1\7LR 0 Of X; t'l 
3uC:;-
'~~D 

3~7 1)p.'I n1 PIA MP IN t t-t 
ENO fU.(('I-b 

I 

, 
, 

... 



GROUND WATER SAMPLE LOG FORM 

PrOject Site Name NSWC CRANE, IN Sample IONo 
Project No CTO 158 N3959 Sample Location' 

Sampled By 
C.O.C. No. 

SAMPUNG DATA: 

Dateq IS'/c."?i Color pH S.C. Temp. Turbidity DO 

Time-Start I¥OOEnd 1-1-3'")--- VI.ual Standard mS/em Decree. C NTU mell 
Method i?/A~ t'''- ?"'#I// 4'_~ He... Cieth<.... 5.(.. I /./tv 1-1-1..3 if. z.. 1.1'1 
PURGE DATA: 

Date 9L"'-J/C>/ ~otal Well Depth (TO) ~ . .,.. End Purge (hrs) 1Lf{)..) 

NSWCer. .. 
FleklFonn 
Re~on' 

OdDI>er l!OCO 

PageLof.A. 

OI-Cuv-21-01 
~c~- 1- ZI- &'~ 

X /fII1f,(Q(j,..!> 

ORP Odor 

mV 

2f'. f NQ/'JL 

MethodB~;.(. ?c-// ...... _.Jr/~ IStabc Water Level (WL) 11.l.~- Total Purge Time (min) /I&-S-
Well Casing 2" PVC Start Purge (hrs) I; IS- Total Vol Purged (gal) 't. 31t1 
One Casing Volume(gal)' L/. 2.~ 
SAMPLE COLLECTION INFORMATlON: 

Analysis Preservative Container Requirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials ./ 
Appendix IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbcldeslPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C ( 1) 1 L Amber Glass 

HD 4°C (1) 40 ml VOA Vials 

tAL Total Metals, pius Sr and Sn HNO:/4°C (1) SOO ml Polyethylene V'" 
iTAL Dlsolved Metals, plus Sr and Sn HNO:/4°C ( 1) SOO ml Polyethylene 

iTotai Thorium Isotopes HNO:/4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:/4°C ( 1) 1 L Amber Glass 

Gross AlIa/Gross Beta HNO:/4°C (2) 1 L Amber Glass V 
toc H2SO,l4°C (1) SOO ml Polyethylene 

Note: Dissolved metals and dissolved thonum only collected If Turb. IS >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = , 107 (ppm) 

PID reading In Breathing Zone = tb If_ J 
(ppm) ~L , 

T fb? 01' 5:'IU~ .. -r-l 0: Zlo _ 24 

6~-m .. V\ 
I ( ~ 3<;. Z) 

21·741- I 
;?,rtt " ~ 1oJ--m j((,£ : 

Z(,.ZC/ .j- 'I. '5 : 3'. ']4f ii_ 1P,.l{ 
.. 

1 '13:7 - 17. ~i" - J'" 0'; ~ .ltd = Y. Z~ - f - -- '.Ok --
t ,.. 
"I 'I) 
.t 

IQA samples cOlleolea: 

~~ MSIMSD DUPllcat.ID~ 
.-.J2-

/ 

/ 

• 

• 

• 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 

--~~iOO' !'", ; 14 Im1FlriIOW!f~ 
IllS" 17," 5 

II 15 18 51 
l/3S u? '7'1 
/1'15"" I{;" '01 
}IS-5 ,8.<)"1 
,'2.0 S-- \ g _ ')If 
IZI~ lea . (/c; 
J2z5'" '\0.·0 I 
1235 [q.l\ 
1245 Iq .ll,p 
12.~ i (t ./, 
1305 iL{. iq 
1115- ,CI. zz-
131':7 ilf Z'L--

/33'i ,9.7..'-
/31./S ,(j.-2 t. 
J 3~:> \'1 ,22-

'400 )q.zz-
l'ldU 

NSWC Crane. IN 
3959 

Pump 
pH 

Rate 
'(m~ 1f,(§:UJ~": \': ... ; ;t-:n: 

- --

I IX) lo,5~ 
JOO w.14 
{va (p.d! 
,00 i.e. oS 

100' 5-,'-1) 
lou 59 Z-
fro S,9i 
'OC> 6,17 ,OU '5.7'1-
100 5.0B 
tbO 1).70 
iOO .5...UJ 
I~ -5.S'1 

'00 51'" ( I 
lao .;. oj" 
JeD 5.1.0 
IOU 0. /of 

~ ~p '; 

SIGNA1UR~ "7 ~ 

S. Condo 

'cmvem1 
- --

1.IQ'2-
Ijqo 
/./ glj 
1,1f3t.., 
/ 111{ 
J, 1~'7 
; .,5:2, 
I . I 'I'd 
1·11J· 
,./ Z';: 
I. lOLl, 
l WS" 
i, II C 
i '/IYJ, 
1.IDl.. 
I. jO\ 

, '00 
~/£q€, 

WELL 10.: tJc.5 - /- 2/- 6'3 
DATE: q/S/ol 

Turb. DO Temp. ORP 
Comments 

~(Nfij)"; 1~ 1 . : (mgjiS :7tC1iclUi) '. mV .. 
----- ~ .. -- - 5/lf"1't/ (-t.- ~c;.C:: 
/3U '-i. 50 15.7i, 2c) • .:s I. DDU I"1L 
t:)~ '1 -52- /:)",I(,e. 2S.b 2.. dV M'-
30 (V.lt) 15'·/0 :~.~ 3 Gd'JIY{L 

].S t.j.2t5 I '5".1 ~ ~3 ~ '+ lJa)yW-
I '1 Cf. -:j'7 ,S,) I ~3,{g 5" ouD.l1L 

13 '3,15 15-zQ 3~,O LP u..."C I''''\... 
,3 zGJ ,.S.bW ~~o· 7 '7 0lJ0ML-
/0 1.1~ Iq.D~ .30. , <-' (0(',)/\.11- I 

,0 (.7t; I If. '1 E:S -~.~ q OVO~L 
JD 1.5'j 14.'1S 29 S- 10, 'o(lC) III L 

7.4 I '6'1 ,'f.Cl(c 3i{ . f I OCojl\ L-
. l/.~ L-~l 1c.J.~> 31.0 I"Z. cu:.JMl. 
45 /.z.~ I~, ("-3 U3.l- , 3 COQ,vt L 

'-I.Af- /,(0 14 "'1lI Z'8·L l~. ()..A..! ML 
~~ ,{,. 
-,' 

4. I I . "1 \,-\,13 29.1 I S oW LiVJ L 
4, t I· \~ 1"1.74 Z?, ; I '" ()l.l.: ~tJ L 
Lf, z., I . (1 IY.1? 'Z'b. , lie, 50(;,'11 L 

~£-T AM/7i-;/ VG-

PAGE ZOF~ 



GROUND WATER SAMPLE LOG FORM 

Project Site Name NSWC CRANE, IN Sample ID No 
Project No CTO 158 N3959 Sample Location 

Sampled By 
C a.c. No.: 

SAMPUNG OAT A: 

Date I.J- Ii 'I/o I Color pH S.C. Temp. Turbidity DO 

lT~me-Start:'(3v End i70u Visual Standard IDS/em Decree. C NTU mcll 
Method 1>EYL 1Iit1.., C. C/~~ (V. 'II I.Zf.1 /(,. .,(., I .. ~ i=i5. 
PURGE DATA: 

NSWCCrano 
Foeld Form 
Re~Slon 1 

OdCbe' 2000 

Page I of Z. 

Ol-~v- Z?:,-O I 
L&'c:.'".5 • I-ZZ-tJS 
H"""~l~ 

ORP Odor 

mV 

5/1,0 N .... )~ 

Date q /11 /~)I lTotal Well Depth (TO) 3~·OO End Purge (hrs)' 1('30 
Method ~~~t.C/ Stabc Water Level (WL) Ill.,.., Irotal Purge Time (mn) leo 
Well Casing 2' PVC Start Purge (hrs) /55(.) Irotal Vr:A. Purged (gal)' 3, 'Z '::J 
One Casing Volume(gal)' 3~,11 

SAMPLE COLLECTION INFORMATION: 

Analysis Pressrvative Container Requirements Collected 

AppendIX IX VOCs HCV4°e (3) 40 mI VOA Vials ./ 
AppendIX IX svoes 4°e (2) 1 L Amber Glass 

PNA 4°e (2) 1 L Amber Glass 

Appendoc IX PesbclC:leslPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbiCides 4°C (1) 1 L Amber Glass 

explosIVes 4°e (1) 1 L Amber Glass 

HD 4°C (1) 40 ml VOA Vials 

ITAL Total Metals. plus Sr and Sn HNO:l4°e ( 1) SOO ml Polyethylene 
.V'" 

!TAL Dlsolved Metals. plus Sr and Sn HNO:l4°e (1) SOO ml Polyethylene 

!Total thorium Isotopes HNO:l4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:l4°C (1) 1 LAmber Glass 

Gross AlIa/Gross Beta HNO:l4°C (2) 1 L Amber Glass V-
1T0e H.sOJ4°C (1) SOO ml Polyethylene 
Note. Dissolved metals and dissolved thorium only collected If Turb. IS >5 NTUs NA 
OBSERVATIONS I NOTES: 

PIO reading In PVC riser pipe = (1 (ppm) 

Ii' l' PIO reading In Breathing Zone = (ppm) t·~<;/ 
-rap ,.( s~7J,QS tt: 

~,f} 

If .; l' 13, -:nJf1 .:1 ~"'c.vJ'::' 3~· z,;J 

r~ ". 

t'l·~':. 

38·'" - ;Cj.I'f ~ IB,h)i,~' . I/"3 :;. ~D7 fA'L "I- 'i.~ t.:'it'(l.S 3.'1,.,u 
-

.5~2i'-' -3'2 2c' - ,tV'! :;. 13.01..: S/tT -- 1/ :::. 
2.3 /. (., S7 -=- 2'1. sg /' 

:[-& .OJ ~ ::J)J i7rlCc 

If. 1. 
iQAsampllMl 

~::?~ M7 Duplicate 10 No.: 
~ -------- , 

• 

• 

• 



• • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 

,!,f,(t1rsa'i11) ;;(F~BeRi;feiiii 
""3~O , C;. 1'+ 
13'-l0 I~.'}Z 
13sV 1~.'3Z. 

''tuO /1.11 

l" I C ICj.81 ,,,ZV 1'1. it 
1'1'30 l'i. ~3 
141-0 IQ.'SI 
,~SO 1'1.11 
,910 1'i.31 
;'510 1(/.'11 
;<:>''2.0 Ie; 1B 
1'i"3U I")' q ~ 
,5'4-0 20.c.V 
\"5'50 2D,D~ 
1~6D 70. to 
f£.IO -2u.,Z 
,(;~O '2.0. " 
11..30 ZO.I?' 
I b3C) 

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
\(mL1~MlniJ !ilfU~~ 

- -
IdD /.,. vz.. 

t,"b G. No 
t;b ~ . .jc 
t)b iD.S1J 
.. )0 (., "~n 
~ (g.'~'b 
::p Co· '-ICj 
?"D (y. <;,j) 

50 ",.so 
~i;> 0'>D 
:10 &.~-V 

10 tJ. 'i'1 
CfO /;. ¥I 
~O i?"I1 
tio 1,,4° 
go {.;, .l{D 

C}o c...41 
qo (o.~ I 

.~~/~~ 
/ 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

I\ •• N/"-' •• '.; 1~J(Rftj)'? ' ~ !. '.\oJ:, :(mglL) , . ~lellcrus1': 
.- - - --

1.3 .. u ~&, 3 '11 17.1.':1 

1.3.:.7 '-I~ 31~ /1. 'h 
I . 3-:-~ t.{. I "1 '/'1 I~,b 

I, Sub ~ - '2 I 5 J'fl II ~.j 

I .. -)Og 4 ij 1.. .,y{ J~ .. '(.:, 
\130~ "J.t /. ~ ') 11. f 1 
1.1c 2 <i <:>- 1· ~~I 11, ,~ 
I.~'-I 3 7 {.fo , ,,11 

,.~rJD ~Cu , .11$ /1.7t--
1,'2Q'H ',3,t1 I. ~" /1.12, 
I ' l Cj4;l 3,2- " 'S'f J /. ," 

}. z'tF ·2.2- I ~I I {./''i 
i·1 ~( 2. ~:5 I.(,~ it.. ~'1 
I,Zil3 Z2- I, ~'J, I~,$-' 

I Z "c.. I. '7 1 r,-g ;ev. 'I t. 
I 17'1 1·7 1.57 I~.{' 
, zril 1,7 ,. -;-3 

'''' .4l;-
I Z~ I /,7 /, -SY ,,,. ~fS1 

)TOp ?vll<lt.-

Wc.s -I - 2z-'d!5 
1/19/1..-'/ 

ORP 
't;-t .... l .. ~"''''' .. _ 

~~ ~ 'tn . ~: ~,~ 
Comments 

- 5~r~/e-
21Y-/ IVCOtJIL 
:177·.,- b~1II.L 
I./).?,'; /"'o'.)~L 

q';l\ 0 Z';YJMI..-

47L..') 3 u:.bM (, 

\Jl{).l,. 1~-a"", .... 
4~/·&;, 1./.1:0<'11<'«-

L/&1. ? l.J':>l.. , ,.1-

tilL. . .; cfuc~ • .,..t.. 
(jif?~ S· 'Se,.C.1C I-
q~"l.O c.. "ex) ~L 
~.~ ~qrur1lL 
4-1/. , 7. B.1L\",L 
~-IZ. :5 A 7/b""L 
~J t . ..., Iq . i.JOOM I.-
..,-,~ 0 'O_~"'Z1.,;h11,.. 

",-12. 0 I I; "{OOf04.'-

'-'1 " 112 3 (.~( 

• 
, 

. ~. 

I 

I 



GROUND WATER SAMPLE LOG FORM 

Project Site Name NSWC CRANE, IN Sample ID No 
Project No CTO 158 N3959 Sample Location 

Sampled By 
COC No. 

SAMPUNG DATA: 

Date q/!J/OI Color pH S.C. Temp. Turbidity DO 

ITlme-Start 08/0 End ~,~S-O Visual StaDdard mS/cm Deerees C NTU mell 
Method i11AJJaL IOudL ~/tCf 2,IIPI /7.1Q 30 1~5S 
PURGE DATA: 

NSWCc.a .. 
Field Form _on 1 

0CIcDef 2DOO 

Page I of-.2,. -

Ol-GW-Z!l -0 I 

14£~-- ,-Z3,'-B~ 
15:. (!!!I4&.'u,5 

ORP Odor 

mV 

~35,Z- NOve: 

Date q/~/o I lTotal Well Depth (TD) 4fj,oo End Purge (hrs) I~~O 
Method P,'AdJC7L Stabc Water Level (WL) 3q ~ 'i :Total Purge Time (min): '7~ 
Well Casing 2" PVC Start Purge (hrs) /5"2 S- Ir olal Vol Purged (gal)' ,~~ 

One Casing Volume(gal)' IA 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container ReqUirements Collected 

Appendix IX VOCs HCV4°C (3) 40 ml VOA Vials V Cf/1/oi 
AppendiX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbclliesiPCBs 4°C (2) 1 L Amber Glass 

Appendix IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C ( 1) 1 L Amber Glass 

HD 4°C ( 1) 40 ml VOA Vials 

ITAL Total Metals. plus Sr and Sn HNO,!4°C (1) SOO ml Polyethylene if '111/0 I 
ITAL Dlso/ved Metals. plus Sr and Sn HNO.,.t4°C ( 1) SOO ml Potyethylene v' jJ7/ol 
lIotal Thorium Isotopes HNO.,l4°C (1) 1 L Amber Glass 

. Dissolved Thonum Isotopes HNO:l4°C ( 1) 1 L Amber Glass 

Gross Alta/Gross Beta HNO:l4cC (2) 1 L Amber Glass V Cf/?/o/ 
TOC HzSOJ4°C (1) SOO ml Polyethylene 

Note: Dissolved metals and dissolved thonum only collected If Turb. IS >5 NTUs NA 

OBSERVATIONS I NOTES: 

PID reading In PVC riser pipe = C> (ppm) --
0 

-, I' '1' 
PID reading In Breathing Zone = (ppm) ,., 

')C flt±rJ -= 3Z. ~ I 
[,$C/ 

7lJr> "f 
/30#0,0'\ " 

I j -=-4-,.68 J~ 

8,3; X 01- 5:tz.~ 1 '1600 - 39·~'1:- . /63 -:.. I, t/ [II}, 
t/iov 30.57 3'~Si 'II BB -39. (P7 = 2. III -Gn- !};-~ 

32· 8/+ 'I: 5Y ::: 3'1. 3:;-~ f. 53 ~ tf/. Lbt ~ 

IQA Semples cOlleotea: 

;z- Duplicate 10 NO.:----c 

'1: VutlC~ "DQ'1 01\.1 09/o(p/too I 

-'I- 5IImplE'D ()IJ 0 9/tJ '7/Z rr.: I 

:L I-

t J I.JTA tE rlNt _ ---
mc-.J( e '1/.1.0 ---

\I ll'l--
Slgnature(s): 

~--~ , 

• 

• 

• 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

::(i-f'I1'J" ' IS; ': :~Tt6iioVJ~tocj,' 
ISZS 5'1. ,,9 
153S- 4'0· OJ 
i5"'15 4()" 33 
ISS!:> ito ~'I 
11000 'I/o £~(x).{-;;., 

l~oS 4'.9~ 
/' 

V -
I teLtO ..,---- - . ..,,- --"' 

.# 

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
fMi.1Miit; ;i'- (5 '(iSV 

t'> •• ,< 

100 ~. 3'1 
IDe.:) 4.74 
IDn 4.'60 
"2.5" 1./. <j '7 

~- --

- --
-- 1------ - ---

- - -- - --

'--~..q'~/----
/' 

S. Condo 

(msiCm) 
- --

-z. , tjL 
2·lbLt 
Z·H31 
'Z IfcJ/ 

- --

-
. - .. ----

- -- ---

WELL 10.: ~,;;:~ -/ - 23-- 'i3..3 
DATE: 91 t.../() I 

Turb. DO Temp. ORP 
Comments 

~;;~(Nfu) "(mg/L5 '(cilblus) , mV 
... - SlAI!I 1--0 rU!::-
~O z..t1'7 11 Bo Lfft... B iDbOtvl L 
ZG, l/iL IlJ.'4l 53S-S- ZOGcyUL-

20 I.J.::>' 1"'.3(5 457. G) 3tJOCA1IL 
~u /. ~;e 17.1Cf if3~ z 3 J2&JI"IL l'Ul~1) &Ia.-" 5c/l. fl :;:J 

:5 11> ;:> CUM P) 
-- .. - . L :;:'WEQ.t:~_ J:=tJM? ',NIO 

-- - . - - , Sv.MQ AND \=t,~~ ALL 
-- --- WJtn:=R. 

.- .- ?&JRqE,'T) bllv ·"'diltL..-:.iJ,_tn ~ , - ~L -. ~ 
, 

::}"I D ~ ...... "'~ 

~;~ 



GROUND WATER SAMPLE LOG FORM 

PrOject Site Name NSWC CRANE, IN Sample IONo 

NSWCer. .. 
FoetdForm 

_an' 
OdDDer 2000 

Page I of z.. 

at. -&, 2''/-cJ1 
Project No. CTO 158 N3959 Sample Location kI~~-~ 

Sampled By' 
CO.C No.' 

. , /Jf;l1t5:i:::,.ll 

SAMPUNG DATA: 

Date CI/ZcIDI Color pH S.C. Temp. Turbidity DO ORP Odor 

~lme·Start 1'1 ~ End "!HV Visual Staudard IDS/em Decrees C NTU mell mV 
Method Vao ~'" (' i r?.A-fL.. ~.~'f 0.1..:1,/ / :)·az... Z.O C).~-y 7eJ.') .V:,.JC 
PURGE DATA: 

Date W~O/c>/ trotal Well Depth (TO) ?3. 'i End Purge (hrs) Itl5S-
Meth09 ;/. ~~ .LJ . Stallc Water Level (WL) ,..;. '1Z lIotal Purge Time (min) 1100 
Well Casing 2" PVC Start Purge (hrs) 1)5s- lIotal Vol. Purged (gal) 3.0<; 
One Casing Volume(gal) 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials V 
AppendiX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesllcldesiPCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HO 4°C ( 1) 40 ml VOA Vials 

ITAL Total Metals, plus Sr and Sn HNO:l4°C (1) 500 ml Polyethylene ~ 
trAL Olsolved Metals, plus Sr and Sn HNO:l4°C ( 1) 500 ml Polyethylene 

trotal thorium Isotopes HNO:l4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO,/4°C (1) 1 LAmber Glass 

Gross Alta/Gross Beta HNO:l4°C (2) 1 L Amber Glass V 
troc H2SOJ4°C (1) 500 ml Polyethylene 
Note: Dissolved matals and dissolved thonum only collected If Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PIO reading In PVC riser pipe = 1·l' (ppm) 

PID reading In Breathing Zone = '4> (ppm) - I I" "1 
-tOr (of SLcD=->..:: Ii J c:... ~ 

2 ., 
f. V 

~-m,><t "t S .. .LcD:J~ '1.'7.11 
,r'- '" 

'i":,~ 
, 

~ 

..L 33.4-1'1.1~-:'J€.~~. Jp ;;:3·01 ",i... 1I.'t Llnot..S 3S.'-I t'>'.) 

-- 1 ~ 

21. 15 -- j'l. ,(.... -:;-1'2 'II SeL~ 
-:::. 

,511'/ ,. 
If·;i-~ 4.'-" - 22· ~'? .J.r\ll) s<,.<.a,v ..w--;7t1L e- 5- "1 - r \V 

IQA samples Collected: S~n."<O(.)' ./~ 
M~SD D_~ 

1---- ~7".,-? -
/' 

• 

• 

• 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 
1~- . 
,',.,~(Hml~ .', ' , 

JlS5 I Y. ?z.. 
12c~ It.Z4 

IZ'~ It:.. -;-~ 

Iz.z~ /!-. 9 p, 
/Z3t;; 11 ~I./ 
Jl45- 17 ~'? 
I?C).:...;" Ii ~C\ 
/"7,)'" J 7, f'f 
1)1!:r 17.1~ 
;11.5 191 i)V 
1335 Iq./~ 
134:> rx.7."Z-
,'J):; I~ 2'6 
lifJ<,J- , ~ :;'7 
17'10 "7.48 
I LIZ-'S'" 1'7,2.2-

I'-I~ 17, 8~ 
j'" 4f-5" I'd .o·~ 
I!J-::r !:J. 1920 

NSWC Crane, IN 
3959 

Pump 
pH 

Rate 
~lmL1'MI",J. i~.{S'.;O"~ - -

120 lv. /pe; 
'70 t, ·3(1 
70 1.~.4 3 
70 ~,~'7 

70 ", '77 
70 {P.b1 
70 h.{P5' 

70 II)' ,," 
'70 1",b!S ....... 
70 (.,,~'> 
70 fa.6 ~ 

"0 1o,~3 

70 tJ·4:J/ 
- . 
- -
7D (", (., <) 

'10 1",70 
70 ",(; (/ 

~ I'z,;:> y 

-
SIGNATURE:~--/ ~ --------, 

S. Condo 

l'ans,r.Bfi\' .-
0,,70 
o.~··l1 

D."·'i) 
0,639 
(),l·?~ 

C),b/JO 
D. (vcil 
o,l:.N 
o.//il 
D.1v9Z-
FJ.6?O 
1'/. W9fj 
ot,yY --

l.) lo1b 
D. /.,79 
0.&1'; 

IIl'J i:;. -
I 

WELL 10.: W£5 ' 1- Ztf- :;3 
DATE: Cf I z..c/ol 

Turb. DO Temp. ORP 
Comments 

v. f(i):.~t IT.\NI . .\{ ~CrnalLl . .' iIH:' .. "!'-' .• ~.-~ '::; .. , ~> m :"~,,;:i 

- - - - ~~ )~L";C 
9' q i· 1 t/- 17o:J ;:z"t 0 t. C"VH <-
q. , /' 3 Z, 11. '1)- "38'1," I q 1J1.'vtII L-
(".7 cl.~'i 17.'11 75;t-1 2 (.OOIl'L.. 

;:r.w /J.'10 J'7. .z~ 33.9 ~. 3UJ,\,L-

'-t.O 0·" 'S It. .~7.., /..1{ /;I 1..(1 /J, It..N'IL 

2."1_ O.~O Jb-' ll~ 1¥-1 1./. 1"'CV#'L 
/.~ ().~- Is: 1f, EJo. q 5 tI<.X~ 
Z.i . o.s1/- 1if".':;:)V ~/._~ I~. (IJO/Pfl-.. 

3.? a,~V /s .""7 7z '1 i fj/.Ot1ll-
2.1) o.'le ""YI 1'( fJ 7~,.1,-

z;~, a, 'It IS?/- 79. ~ e llC'rf'-
.z,~:; 0.1/5' i.:, ·3'7 71 (.) 890ll,""'L.,. 

Z.2- v. '/«1 1~·2('" It. 0 q ~i.lr'1L- t:.. 'P,;j( B".;'[(.v..) -np c ---- - ~- II cur vI!' IA-I.-p "",f. .eC'T .. ·I.~~~ 
- - - -- I&"~ ~l.:..~ ~ '2c,,,,...J'!m.t.:r K! ..... 

'2,.0 0,58 i~~~O 81.3 iD,30O"t1L 
I. 'L- 0. 1)& ,':io'; "''1, ( II. IVlnt1l.. , 

'2.0 O. ~;'f 15-.0 z.. 7fi~ I,. '1a~ me... 
S- ~..s,p. ~J.A 

7 

PAGELOFL 

j1~~ 



GROUND WATER SAMPLE LOG FORM 

Project Site Name NSWC CRANE, IN Sample 10 No 
Project No CTO 158 N3959 Sample Location 

Sampled By 
C.D.C No 

'2.'" .., 
SAMPUNO DATA: 

Date ~''i-Ol Color pH S.C. Temp. Turbidity DO 

:rIme-Start Jj/~- End '72..<-> Vi.ual Standard mS/cm Deere •• c NTU mcll 
Method .5"4# &' C'~,4" ~.4v l.!8'i 2 () ·:i"tJ .5. c) G 7~ 
PURGE DATA: 

Date ~·t;-ul Irotal Wen Depth (TO) 34.~ End Purge (hrs) 

Method fkAOP.::R Stabc Water Level (WL) Z/· :S'I irotal Purge Time (min)' 

Wen Casing' 2" PVC Start Purge (hrs) /03a ITotal Vol Purged (gal) 

One Casing Volume(gal) Z I 
SAMPLE COLLECTION INFORMAnoN: 

Analysis Preservative Container ReqUirements 

AppendIX IX VOCs HCV4°C (3) 40 ml VOA Vials 

AppendIX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX Pesbclde&'PCBs 4°C (2) 1 L Amber Glass 

AppendIX IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HO 4°C (1) 40 ml VOA Vials 

tAL Total Metals. plus Sr and Sn HNO:l4°C ( 1) 500 ml Polyethylene 

IrAL Olsolved Metals, plus Sr and Sn HNO-/4°C (1) 500 ml Polyethylene 

Irotal Thorium Isotopes HNO.,l4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO:l4°C ( 1) 1 L Amber Glass 

Gross Alta/Gross Beta HNO:l4°C (2) 1 L Amber Glass 

lToc H,50J4°C (1) 500 ml Polyethylene 

Note: Dissolved metals and dissolved thorium only collected It Turb. Is >5 NTUs 

OBSERVATIONS I NOTES: 

PIO reading In PVC riser pipe = 0.0 (ppm) 

2.4-'4 ' 
~ 

PIO reading In Breathing Zone = 00 (ppm) y .'t::...--
2t-Z~-1.1.SI .; C..7l. - l. r3 -H . 

: 

NSWCer. .. 
Fietd Fonn _on, 

0c:I0Der 2DCXJ 

Page I of 

UI l".kl Z":i 01 

""£5-1- 25- e,3 
•. ~"'.l.A ~"" 

ORP Odor 

mV 

433 A/4 

13/(} 
/~·O 

32 

Collected 

v' 
,/ 

,,/ 

,/ 

0/ 
v/ 

.~ 
/ 

" 

L 

~. 

NA 

r 
f 

I 

198{,. 1 2.1.";)-' + j 3~ i'v", .z~/.,.A:. e 24 097 

-+ 28.l~ 
I , 

34l -2/.51 • Il.. '" )(. .1 b:J .-' Z. i )',,/ "-,, 78L. • 
Z/~1 

, 
~ 

1 
34.l. ., -= I - '&>1,. -

! -- t I-
5·97' -

QA _Sarnpl .. _ Collected: Signature(s): 

MSIMSO Duplicate 10 No.: 

0~ --

• 

• 

• 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

~1Hii~l'l" "" • ~1t .. ~lFm;elo\il;fO"G'j~: 

Lo3o Z/. 6-/ 
/cJ4() 2/.6·a 
/cJ5 0 2...1.83 
LI()O 2100 
II/v 22..0"7 
1/20 2.2-13 
1130 1.2.., l -, 

JI4-cJ 7_'Z...L3 
ILSO ,2... 2.. c;. 

It!.o c:> 2. 2. Z. G,. 

iZ. 1(.) 22.. Z 8 
i ~ Zv Z 7. '3 J 

i 2 30 2 2. .. ~ Z-
LZ40 ZZ ~...; 

Il50 2.2 33 
L~oo l..l.. 36-
,3.10 2z.. '~7 
\'~ J 5" 

NSWC Crane. IN 
3959 

Pump 
pH 

Rate 
'fml]Min;) ~f,.(S-U;)':~" 

~ y ~ •• > - -)8 0 ;:.. 5 t'P 
/0(.) cc. 33 
80 c;,. 32 
Su G:. 3"3 
au ~-33 
<00 " 40 
~~ c.; •. <.t-4 
~o '-.41 
c60 ~·4-4 
boO k44 
6~ ~.34 
bO h..~4 
(D3 t- ~4 

(00 <D :~~ 
b O r:,., j 7 
~(.) ~,40 

+-- - -

~- -- - -----

SIGNATURE: ~ 9 ~/-

S. Condo 

(~iCffi) 
--

/2<ir 
j 19:) 
I. ~o~ 
'.30,;) 
/.'3/5" 
I.·3c.n. 
l '~cS 
t I ~()b 

L ~0J 
l .3 (... <,I 

t. l...'j5 

j l'J4 
1.'-'14 
'1.2..94-
I .'2.. 'I I 

l· 'Z-l:n 
- .-

WELLlD.: W.E~·~/ - 2:;,- 83 
DATE: 9'8-01 

Turb. DO Temp. ORP 
Comments 

'~\(r--j)" , \'1 NYU ' ",ma/L, CCeiCfus) " mV', 

.- -- -- -- 54..c/ ~ .-.. -,.,,;-
450 /c.;.~ /9.:.f3 2,76 /BOO,,,,-L 

-;;-.:;- --" oS "., 
:-3~o ; GO ./lj. :i3 3~1 Z8cJc.) . , 
2.20 J 24 ZO, l 'J 379 3(Qoc) I • 

,56 1./3 '041 391 4400 S I. C I~,~..i.., 
~o i os- Zo,~4 que:.. SLuo I- I' 

~c.> '-> ~::; Z.:. "s 4 c...."7 &6'00 V. S i, c:. { .... ~c.\\1 
40 Loj 20. b~ 4~e 640:50 t:!,EA~ 

.I 

2..5 , ~1 Z,.v. <) 7 411 '1050 " iB D 'd7 Zo·8Z- 4t~ i7(£,50 II 

20 lu:;- Zc. 2";- 4/' el.~Ll " 
/<'-L o&L 20 It, 41.3 8j3° II 

IZ- o 9l. Zu.·S; 4Z. 7 ~5~0 II 

Ie o 7'- ~o 49 430 1/01 ~ l\ 
7.~ () b~ z..~. 3 e 43/ l,07roo I \ 

5.e 
o "''' 

2a 5, 4-3Z I ,~~(.) I, 

SO 0:74 2.058 4-33 (\ q~u l' 

- - - - - - - ... - .. _--_. - '\>- $ ~"''l.~ s"-_<,, .... ,~ 

-
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GROUND WATER SAMPLE LOG FORM 

Project Site Name NSWC CRANE, IN Sample 10 No . 
Project No CTa 158 N3959 Sample Location' 

SE~ pP) .L. Sampled By 
C O.C No 

'\ 
SAMPUNG DATA: I 
Date 'flb/O Color 

~ 
S.C. Temp. Tumidity DO 

Time-Start 1251) End. 137< Vl.ual IDS/em Decree. C NTU mell 
Method 13!",J.lot ('j~'(7L 0"41 lif~ I 'J.I() 2/f Q1~ 

PURGE DATA: \ ~WC;E 7 nO 

NSWcerano 
I'iekI Form _en, 

Oc*>Oer 2OCO 

Page I of .z. 

01- ~-2~- (J/ 
We?..5-!-zt. .. ~~ 

1<' ~A/lr,Iv, 5 

ORP Odor 

mV 

Y13 Cf Nu.cJC 

Date 9/b!OI !Total Well Depth (TO) 58.OD End Purge (hrs) fZ~-O 

Method i3/~tllc..·7Z. Stabc Water Level (WL) :3". (.:.'/ I!otal Purge Time (min) 2.40 
Well Casing 2" PVC Start Purge (hrs) oB50 IT otal Vol Purged (gal) V, .(JI 
One Casing Volume(gal) "3,? 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container ReqUirements Collected 

Appendix IX VOCs HCV4°C (3) 40 ml VOA Vials v' 
AppendIX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX Pesbcldes'PCBs 4°C (2) 1 L Amber Glass 

AppendiX IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 LAmberGlass 

HD 4°C (1) 40 ml VOA Vials 

[TAL Total Metals, plus Sr and Sn HNO,/4°C (1) SOO ml Polyethylene ./' 
trAL Dlsolved Metals, plus Sr and Sn HNO.,l4°C (1) SOO ml Polyethylene V 
trotal Thorium Isotopes HNO,/4°::; ( 1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNO,/4°C ( 1) 1 L Amber Glass 

Gross AlIa/Gross Beta HNO:/4°C (2) 1 L Amber Glass V 
TOC H~O.t4°C (1) SOO ml Polyethylene 
Note: Dissolved metals and dissolved thorium only collected If Turb IS >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC nser pipe = 20· I (ppm) 
If'. .If .. 

a ".. T PIO reading In Breathing Zone = (ppm) Z ,)'3-

-rep ci sc..£(:80..: lrz...gu 

r '&-+fotr\ 0 t ~= 51, ~'2.. -fl.:t30 

5B.OD .. 3f.:,.f.-:,y:- 21.3(., t .11, 3 -= 3. 5 (;11" L 0(. O· l l.~j J J 

5FaJ 
'/Z.60 -1 4. SG:. :;; '17. 3G:. ?U.IH~ 

,;p.JTlt K c- '10-<1) 
I 

1 £"1. qz. - 3<.- .~y -= 1§"78 ~C:~ J~ 51.12-
jA7. 

"r -- q.IZ v - ,t -
\V ret! 

~A samples Collected: 

:::::?/~ Ms.'MSD Duplicate 10 No.: ---e £' --1-------
/' 

• 

• 

• 



• 
~ 

PPOJECT SITE NAME: 
PkOJECT NUMBER: 

• 
LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
3959 

WELLlD.: Wc~ -1-2~~g3 
DATE: Q/ic:-/ol 

Pump 

" .. ~:~, .. '~"=~;(: ... l .. L~e~:-~. "'. ,.1 =~~~.t~~w-.I" /)~.' .. """ 1 .. S: .. , .. ,c.~ ..... ~ ..... n .. , ... d .. '.,·I, .. c ... ' ... A.T. __ .u.'m~ ... b.1 '.~ ........ 1 ,,~~, ' .. I._." .. T. '.~ .. ' .. ~ ... ' ~.~., I ORP ~_~ '\1 ;·'F'iDvO\V-'I~":'J_( '(ml.1Mln.) ,,~ S.u.l~ (ms/em) cC'\I'IIU} (tng/L) (CeIClus)I mV 
Comments 

o g,S-OI 3/u, 4tf I· 1 ·1 _ -_ . I -~,Alff u_ t5u.,'l.<1 E:"' 
0')001 31,8<J_._l lOO I ~.7~ 1 1'11,0 1;>~99 .r~'-oll ,9,15· 1 3/. 3 1,(xX?I'1JL. (?,k"-.)S 
oq /0 1 3~· z-'! 100 I ",~"B I I. C/!;/ 1 750 1 '/, ~:q 1 IV. 6~ 1 2/· ~ IZr..uor.1L. 

ol}zo 1 :3~."IZ- 1 100 1 £"'.52.. 1 (.450 1390 1 2~'l 1 14.'" I zo.~ 13c:x.k'::>A1L 
oq301_~.LlB .... 1 ...@) __ .L.h.~7 1 Lys-z...L2~Q_13f.:,1 I JI/S-<J I W·o ll/tlbmL 
OlNO I 3'g.'-'3 IOD 1 f,:",{O 1/.-1::501/'10 12~/1 ,,,.~( I/?I.J I~Q>J1L 
di:1J 1 3fO,t;.Cf ICD I ~.3l/ 1 ',43S1.i·ZD r2-;'-i8 r'jl(t;A7 1 1.5:D Ifr),[X:l)ftfL 

• 

l.~c.iCO;;L----rtJOt~eP (90'.1;1.., (' :-z~) 
8 0->0 n,L 

10lo I 3€. '10 / UC 1 5. t3~ 1 /."fIf.'Ll_W. 1 1·0') I/vl ," z.. I 2''1 I q 000 IYIL. 

)03) 1 36. e'~ }Q} I 5, f5'J 1 ,. 'It! f6 I LJ.5- 1 0.73 I , 5-, ~ f3 1 1/.. L \ 'OOlXa/"iL 
ID~O \ ~(t!:-riO--ul IOU 5-,1'1 I ,"'I'nl '-10 I o.~?1 is:~el /:3.c.) \llaJolltL 

/O~U 1E) 
Il~u 

1110 I 38. ?,/1-,-1S" 1t)~5C;T I 'f/~ J "3.3 I c,). 75'1 i0. zg I z..c. 'f 113.250",t-
//20 1 3rv.31 1 7.';- 1"'-.5L 1,.'120 1 2<-1 IU:1-;-1 /1,.31 1.20.6 11'+. (}VVtt1J-
JOO I 39,?5"' 15: 15'5"2- 1 ;t.j/'I Zll o·,~,c'1 //p,5V I 2?'i l~f.15V(\'fL_ 
H'to _I '.3 Ef:-tfll·_

m

• L. JJX) L.!i...~ 9_ LL'iZL J Z '7 Lt)· 4- Y 1 I j~ 1</ 13-,· 1 1 1 5. '15'"0 II.f l (~Nc',) 'Yv",;,elf n 
liSO 13t!r6<1 I JOO I ~-),I/ 1/'120 I Z~ IO.5~JI/S:5S I~.? 1/~,19Jrk'-
1200 1 3f}.Ff3 - 1 ID61 4.'ff J tf3U 131 1 0 i;1" 1 7t:t7& I g1. 'luI 1?'1SO,.ttL 

12/0 1 :?£!, '1~ iW I 2·13 I '/,'-130 I z~ I {)·1/ I Ite,'IO I .1h:7,l~-=IJA15VJIl{L 
~~~~~~~~~~~~~~~~~~~~~~~./~:~IU~~.~ I " 1~~L. 

IIn·Gff' 4-9'>. I 2().I1sVt1L 

12'1-0 1 3 g. fl3 1 100 V& I ~=t-\I'lJ. 10 I 32- I tJ.'7/f I {!R.t,'7 1 5q.",7 I 2" ?~L 
12~O 3€S.qo 
1~5 -.-._-.-_.------.--

,...do ---.......... 

SIGNATURE: ~:;z~ -rf)t;l.o{(\'~ t.vl/H p(-i ME(efl 

PH MO<:', \\ I( (\7 ~ 7.00 
PAGE 20F~ 
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GROUND WATER SAMPLE LOG FORM 

Project Site Name NSWC CRANE, IN Sample ID No : 
ProJect No CTC 158 N3959 Sample Location: 

Sampled By: 
C.O.C. No .. 

SAMPUNG DATA: 

Date' CJIBlol Color pH S.C. Tamp. Turbidity DO 

Time-Start ~ End (1"(7C'I Visual Standard mS/em Decrees C NTU mell 
Method 13/Ar-trlE'f C/e'#I7 ........ f., .Ofw, /.Z.9? 17.01 I~ 2· f:rf 
PURGE DATA: 

NSWCC .. ". 
Ftela Form 
Re_cn1 

0da0er2000 

Page...Lof Z 

-$;I-G:!:.~-;!?-O { 
CS~-Z~8~ lZ. 11t'l4_(4.1 -$ 

ORP Odor 

mV 
~tD-.1 ~ 

Date _9/2/0 1 IT otal Well Depth rrD) . 'I-3 c) () End Purge (hrs) 151f(2 
Method 131AdtlCT[ Stabc Water Level (WL) 25.oz- Total Purge Time (mm) 1'1-0 
Well Casing 2" PVC Start Purge (hrs) /3W Total Vol. Purged (gal) 7,Q3 
One Casing Volume(gal) '2..tl3 
SAMPLE COLLECTION INFORMATION: 

AnalysIs Preservative Container Requirements Collac~d 

Appendix IX VOCs HCV4°C (3) 40 mI VOA Vials V o'l/I3J 01 
AppendIX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesticIdes/PCBs 4°C (2) 1 L Amber Glass 

Appendix IX HerbICides 4°C (1) 1 L Amber Glass 

explosIVes 4°C (1) 1 L Amber Glass 

HD 4°C (1) 40 ml VOA Vials 

I!.AL Total Metals, plus Sr and Sn HNO/4°C ( 1) 500 ml Polyethylene V Cf IRbl 
ITAL Dlsolved Metals, plus Sr and Sn HNOJ4°C (1) 500 ml Polyethylene V q 1t1-toi 
1T0tai Thorium Isotopes HNOJ4°C (1) 1 L Amber Glass 

Dissolved Thonum Isotopes HNOJ4°C ( 1) 1 L Amber Glass 

Gross AlIa/Gross Beta HNOJ4°C (2) 1 L Amber Glass V "1/'8/01 
TOe H~OJ4°C (1) 500 ml Polyethylene 
Note: Dissolved metals and dissolved thorium only collected If Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC nser pipe = (I; (ppm) ~-

~~-> 
PID reading In Breathing Zone = (j (ppm) 

-yo? or <:£~::: zB. '0 It 

txmorl or SCAc;i.)':: 37" ,0 
,~ ~I' 

L/?;,.OO - zt:;:02 .= 17.11 X ./~3 ;:' 2,. 93 t:pL c~ I/. / L."Ivt'~ 
l.~.r;c,-

31.lb- 2S.tJ2.= 12.a8 SRI s:aa::J 1 
2~,/O ~ L/,~ = ,3;2 .iDO -p.I71tK~ 

" rlJn<f' 

, 
- 'tss:--

Lf!,.~o ---- 1'(0 
'It.L L.J. 

IQA sampl" COI!~ Signature(s): /. ~ M~SD DUPII~ ~//4~ ~ 

c 

• 

• 

• 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
P~OJECT NUMBER: 

NSWC Crane, IN 
3959 

WELLlD.: Wt:~- 1- 27- '33 
DATE: _...!..q~/'7'-J-I.:::...o~( __ _ 

~----~----------~~--~------r-----~----~----~----~r------r------------------~ 
Time Water Level S. cond'l Turb. I DO I Temp. 

(~7CM) \rnmu5' cma& 'fCeraifs) 
ORP 

mV 
Comments 

-S7:'hC-" ~ R6 e:-
I~:!J(J 2~, Z(., (-700· I ~-:2.1 /,lh8 >it..oO I ~~.~ I It.· zB I 3""'~, ~ I /(),)O"'" <?;oC..J) 
/3ifO I 2~, ~ 7 1'.::>0 I '-1.01 I J 15-' 9SD I 2381 /~,/u I 571. Z- 1 2c.JC.t)",- ~.v\ 
/3~O I 27. (og, 100 .3-",Q I 1.I'5Q TEDo "'2../'d I ult..lc;:?1-5~.(,- 130 00ML 

tJl~ I ;Z~' 20 100 If·D9 /,.Ib-S-
1'10 Z, '-IY 100 3:70 ,. tin 24°.1 ~.fj2 H·@1 53t:.· 8 I 'iQ)DML (O~I\\:4.~r:ldJ"'1I~t<LCLfi.h 

J 0 _ 2.01 liJ· 00 521.:' ~t1''-
,'IZD I 'Z.~ I 2,0 I ~#J~ I }. liD ~ 16,/3 '-''l,Z? 1 5"W· 3 I 'l/50u("tlL 7:Wa.-tII# (}Qw ~fd) 
'~ I zq.58 2,0 rtzo + '1.lbl4-
Ilf 30.03 250 34:70 t- J. 132. 
I~ I ·3().~q l.2S""o 1"7,0+ 1 ,.,~ if5D 1.1i1 I 1'1.71 I 51#. z.. 1/5: aJ0/tU 

JSOr) 1 'E1.ra) z.$V tr?64- 1)./50 '-ItJ:> TT.'751 1'1. ~l) 1 5/3 6 I 11,t5VIfIL 

.. ~,I_ .~) FM'i .;4$''P 5"ff£~ 
'7' '1 

;:&~j) 1.4-'r ~B-fkr -n \\1 "Da.u , 
1-f7i'J1f":"" =-=-L-;pt;;:=;-~:-q.-oe[)-::--:(7"::_3=·-).~-:-~M-:-L 

C/18/01-+ 

dqlol ...... ::L/& __ I - ; I Cl\~ '"itu"h .. 

1---.. I I 
./ 

SIGNATURE: ....... V' W A/"--:;---'-
7 

¥- IJIffEt Lf£ViL J:wIcp Be-(cJ~ T3p o{' S'cr2~ 
(2~.IO) 
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GROUND WATER SAMPLE LOG FORM 

Project Site Name NSWC CRANE, IN Sample 10 No.: 
Project No CTO 158 N3959 Sample Location. 

Sampled By' 
C.O.C. No.: 

SAMPUNG DATA: 

Date tj.l..<:;: ,0/ Color pH S.C. Tamp. Turbidity DO 

['me-Start 1'tl....c;-End.lb1..0 Visual Standard IDS/em De,.-ees C NTU mell 
Method L-... ~ IS ll\~ ~L£~;c. ~ 97 o ~~2L /~3¢ /.7 o /Z,. 

PURGE DATA: 

Date tJ/Z ., /" I II otal Well Depth (TO) /6~OO End Purge (hrs). 

Method 81",dcl<-< Stabc Water Level (WL) 13? 3 d ~otal Purge Time (min) 

Well Casing. 2" PVC Start Purge (hrs) //2,.U ~otal Va. Purged (gal): 

One Casing Volume(gal) 40. z~.#1 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements 

AppendiX IX VOCs HCV4°C (3) 40 ml VOA Vials 

AppendIX IX SVOCs 4°C (2) 1 L Amber Glass 

PNA 4°C (2) 1 L Amber Glass 

AppendIX IX PesbcldeslPCBs 4°C (2) 1 L Amber Glass 

AppendIX IX HerbICides 4°C (1) 1 L Amber Glass 

ExplosIVes 4°C (1) 1 L Amber Glass 

HO 4°C (1) 40 ml VOA Vials 

[TAL Total Metals, plus Sr and Sn HNO:l4°C ( 1) SOO ml Polyethylene 

h:A n",NV..n UAbl .. ,~.sr andSn .- HNO;r4"c-" , - (1, SOO-ml Polyethylene 

~otal Thorium Isotopes HNO:l4°C ( 1) 1 L Amber Glass 

~es _0 ,- HNO":llI·C (111-L Amber Glass'· "--
Gross Alta/Gross Beta HNO:l4°C (2) 1 L Amber Glass 

ITOC H,sO,l4°C ( 1) SOO ml Polyethylene 

Note: Dissolved metals end dissolved thorium only collected It Turb. Is >5 NTUs 

OBSERVATIONS I NOTES: 

PIO reading In PVC riser pipe = 2..3 (ppm) 

PIO reading In Breathing Zone = 0 (ppm) 

NSWcera .. 
Aetd FoIm _en, 

Odabet' 2000 

Pagel Of~ 

CJl6wcolo, 
I ~I COl -LH 

ORP Odor 

mV 
"?~~~_ 7 #Q.V'.&"' 

/".t;I2° 
/80 
~ /}>.4 I 

Collected 
..,-

.,/ 

V 

V 
i-'/ 

,./ 

V 
v 

~ 

../ 

v 
v 

NA 

lbO' 0 -/3CJ.3: 25.7 ~ . Ib:5 :: 4tt.?" I d4 /59L. 

,::1 U'-'f" .Z"~.R<t! @ /.r7~ roc:. 

~ SernpiesColiected: Signature(a): 

MSIMSD Duplicate 10 No.: 

~/?~ -. -
" 

• 

• 

• 



• • • 
~ LOW FLOW PURGE DATA SHEET 

"d: t .1 

vCJ ;- /<.J ~ 
4',L.f'£~.s :- 1 % 
1\/ ..,. G/ .: ~. ::'-

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

'/ l ....... '~(Hrs!)Y .' . 1r'(i:lnSiiOW:TC5e)'? 
, IZo '39 ~t> 
t \'30' i ~q l~ 

114 0 IJ9.J~ 
//$'0 /,57. sr 
1L.~cJ 139 37 
,ZIO 131,. 3'1 
IZL. c,) '39 l{s 
'230 IJiJ.35 

IZI.}a /.59.33 
~ 2'50 '.$9. 'II 
/300 1.59.33 
1310 /39'.38 
13Z0 /$'1. '-It) 
13~o 1.57_$3 

13t1() 1$7. ,,/0 
15::./0 /37. 'II 
,N<J~ ~.A~/..vt) T19K. 

I/lld /39'55 
/'f'ZA:. 151_ c.f7... 

NSWC Crane, IN 
3959 

Pump pH 
Rate 

lmI1MIn;, ;:·(S.UJt - -
I zc.. 420 
13cJ _3'7/ 
130 ~~.LI 
I~ .:. l<' -
130 

......:::z. -_If! r. 
/30 ~-
1 Z'5 'I-.Z cJ 
l$lJ $.IP(. 
/Z~ 5,w3 
IZS 1jf==7.0 
150 3.,So 
I ;S() $.z9 
/$Q 3c/~ 
/So 'If 1.0 
/30 (,.48 
~N "p..;, "-CJ H 

ISO ~. Y'z. 
15D ~. '7'1 

SIGNATURE: ~ 

S. Condo Turb. DO 

'cRlSicm) 'y\(NTui' (mg/i) 
- - -

o 7,} 7 :22-7 Z . 4/-(;;. 
o.7~ JI,V I,-Z-
o lP8'l. T~ a.let 
b ~:j9 6·d t'J b':;; 

t:<"8 6"1 1~.,~6 
o.Qc,R-, '-I. 0 O. <-f'1 
O·~'17 $. I!> tJ.#9 
0·5Z,5· //.0 0.'14 
0·5'.>'3 '3.5, 0.0/0 
o.>~ 2. () Z o.t.J-"Z 
O. >'I'l.; 1#94- 0.3S' 
(j.sVZ l-75 o.s> 
0.5157 I.go C)'>5 
CJ,5'~ I /.80 cJ. zt./ 
t)·5'z.7 I.~ 0·/8 

ffiv-1 </1/".) 

O. "52."'; I. S 6·1:5 
16. S-Z'l. 1.---_1. la·,"Z. 
--- ------

MIN. Viol l.. _ I ~. 9 '

-jI. p'" I'lf hA.. ~ 7. " 

WELLlD.: 0\ - GO \ ~ 93 

DATE: ell5/o ( 

Temp. ORP 
Comments 

(CifCius) . mV 

- - ,S"-",,,I /vAW-' 
/833 z.~~ IZGO M l d~E~A: 
/8.SZ ~>'3 t.:iC)d .. 
/8.7t. 455.5 .38cJCJ ~ . 
/8. 73 473.4 :5leJO " i~ ~''I ((9/. , ,,- -- 640 0 I ' 

,-B. 'i 1 ..,c,'/. IS {'II/1JJtt\(f II rr£"~ ~dT1 L.~ 
1'1.401( 1~8G,. /p ~T~5- 8':JSo CP-+<' 
/9·,9 $oJ.1 ':;",15 IOZ6~ , . 
le.s'/' S/5.0 .;;;, 1..., //S"dd I' 
1'.07 5ZZ·5 ~'tJ:rf' I z 7::> (J " /Bof? .5ilP. () .......... £} J" 14cJS-CJ L, 

.18 . .>8 5/8.(,." '"- ~!r /5)'5"0 l, 

/8·40 517.2 I,.~~< /66·5d t, 

17 '2$. '"17/1. 'z. ,4r-stJ-S' 179~-d Lt· ~: 

/G, "7/ Itr.5I.q. /J'2fO t , .., ZcJ" 5f 0 L, 

)14 '17 37> ~ ZI8;,~Q II 

)~·.5Y 3(.,S, z'j /:5'"0 .. 
-

PAGE_OF_ 

, 
J 
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GROUND WATER SAMPLE LOG FORM 

Project Site Name NSWC CRANE, IN Sample 10 No . 

Project No CTO 158 N3959 Sample Location. 

Sampled By 
C.DC No. 

SAMPUNG DATA: -..S.Co 
Date ~. I~ ~ I Color pH S.C. Temp. Turbidity DO 

"!Ime-Startc].il;"() End" \I 0 '" Visual St_dud IDS/em Deeree .. C NT11 mell 
Method B\.f\~~ fUt'.{ r' C((fg1 5'-_4-U 2..'ftt:J '~h~ ~ 7.(~ 7 
PURGE DATA: rto-'=> 

NSWcera .. F __ 

Re ... on , 
Oc:1aber 2000 

Page I of L 

01 C-WTO:). 01 
~'s1...Q"S: 

ORP Odor 

mV 

.54-',b I"'U\.~ 

Date ~,'8 'Of iTotal Well Depth (TO) 7~. 3> 0 End Purge (hrs). () Cf~ 
Method aN1tc(~ - (eV PWV Stabc Water Level (WL) b S-" :::t ~ irotal Purge Time (min) I O~ 
Well CaSIng 2" PVC Start Purge (hrs) Oeoe total Va Purged (gal). ;t_ J... 
One Casing Volume(gal)' I ~ 1-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendiX IX VOCs HCV4°C (3) 40 mI VOA Vials ...-
AppendIX IX SVOCs 4°C (2) 1 L Amber Glass V 
PNA 4°C (2) 1 L Amber Glass V 
AppendIX IX PesbctdeslPCBs 4°C (2) 1 L Amber Glass V' 
AppendiX IX HerbICides 4°C (1) 1 L Amber Glass V 
explosIVes 4°C (1) 1 L Amber Glass .v 
HD 4°C (1) 40 rnl VOA Vials ~ 

TP.L Total Metals. plus Sr and Sn HNO:l4°C (1) SOO ml Polyethylene a/ 

TAL Dlsolved Metals. plus Sr and Sn HNO:l4°C ( 1) SOO ml Polyethylene --- NI\ 
iTotaJ Thorium Isotopas HNO:l4°C (1) 1 LAmberGlass v'" 
Dissolved Thonum Isotopes HNO:l4°C (1) 1 LAmberGlass NA 
Gross AlIa/Gross Beta HNO:l4°C (2) 1 L Amber Glass ./ 
TOC H~O.t4°C (1) SOO ml Polyethylene -Note: Dissolved metals and dissolved thonum only collected If Turb. Is >5 NTUs NA 
OBSERVATIONS I NOTES: 

PID reading In PVC nser pipe = CI (ppm) 

PIO reading In Breathing Zone = 0 (ppm) , 
TU(... 

~ -0 
" N E "V'.r "T811'!f\ """fl3<..tf i.V6\l. 

-* v.._ 
Bf\uL',.~ (/\.{ l'i rJ V\?\'L 

, 
'l·"q.O{@ 0740 w-l= GS'.b8 
,'{.I~ -0 I Q. O~l.O 11-( ,\(1:) ~ 3 C> ~ 

(,I.tr-/"P R\\r€ :; 7~ M.l/M\ N -=:- - ~l..~ 
PUN\P ~ .. (.S'"l.~ 
IN\E1" I ~~ 

Q.- b8.~ .;: . 
'---71.3' 

[QA tiampl_ Collecte« :;U M&'MSD Duplicate 10 No.: 

~ - ~ -r-. 
I 

• 

• 

• 



• 
~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

I Time I Water Level 

~!tF~fi 
0Ff,f, I t:S', :>-~ 

K) I~ 5'~ 7 3) 
()8~) 1 ~S-.. cyo 
o e3~1 fd.ci ~~ l-
o~~ 1 hb, c;-7 
o 5 c;5Tbb_L 7 0 
IOcro~ I b(,. qt; 
loer ltr I G 7 .. I t 
6~ J-. S"' I c:, 7. .~ 
Oq3,C;-J 67 .. (,0 

IOcr4-0 1 t;6,oO 
o~q~5I-~ l;{ J._R 
~1~ Ib5. s-

• • 
lOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
3959 

WELL 10.: of T'UL. 
DATE: ~T~-:-a , 

ORP 
Pump 
Rate I pH I S. cond'l Turb. I DO I Temp. 

\I ~. ~",f~' ~ , • I 11;'\-1>'''' -,. .... "'~ 

IIDMtR~)!~{§';U~'wsram: 11fmj):.u; .~ !tmnamll;~-:.; 'ftiV'"",: 
Comments 

I lot· J f I I I I Yri\~tT f'L( C~'1 ~ 
eQ~dr7_ ~.C(I?> __ 1'7 7_ cl.O~J~() 2,7_7 NO C{)O fl. C.lV--{ r) Y 
/j 0 1 ~-"40 1.J...'i4i I~ 03 1ft. ('7ITb. I-I '2f) cl I 

~_lSA-k~'1~(T_0_1 __ ~IR,bS-nb~ L1Bq 
"S---I ~,* 12.,.:"I( .. C;-[ ¥1 IB.&~ 1 1~,"5 1 2EB 
,,~ 1 ~, ~7 1l...Cjbl..l40 IR,£;q 1 ib. ~ 1267 Cl\C"~i~~ 
~c;- I ~-:0~ 1~.'}o~t13, .. _n1_~~1 16 .. 2 .. I~4: 
~S----I5;&)'" 1.2...-Bq~L3~ __ Ih' .. 4~_1 JhJ 13LI 
~cr' 1 ~~ bO-Ll.--:-'ios 13CJ 113,i~ lfb .. i-' 3l.-:L 
It 0 --1 5', ~--.ll... :114 13 0 I B . ,c;- 1 (b. f 1 3 .~o j1.tAN .t.tt' pIt(M"RI1~, 
,fO 1~.4-fi 11...'T171 31 18,1..71 (~"_~ 1336 J'\.(~t-'1 Ot'ly ("tt) PL(N\P 
ITo-r~~-IX8~~ 1 ~H 18,~ rJ4-.. s"" 13~-J. l('t~CC:T) S'\M1't\.~ cr,rCf'~' 
'1 o-~_I 5'.~Ia~'?-}6fB I-·~+ 17.lc7 r-\Z\"·t--I 34b ENe N~'1:C 

SIGNATURE: 7t;:!/~ PAGE~F 2 



GROUND WATER SAMPLE LOG FORM ~ 

NSWcerarw 
FIeld Fotm 
Re ... an , 

0cI0ber :tOOO 

Pagelof L. 

PrOject Site Name NSWC CRANE, IN Sample 10 No o , 6-Lt IV J... o.l.. 
Project No CTO 158 N3959 Sample Location' Co; I"'I"D ~ 

Sampled By' g ~ 
C.O.C, No.: 

SAMPUNG DATA: 

Date q.).J. ul Color pH S.C. Temp. Turbidity DO ORP Odor 

ITlme-Start'/(,SV End , 1 c 0 Visual Standard IDS/em Dee;rees C NTU mell mV ~()N~ 
Method P" 1'\ t\O~ ~ (\et"\ll £;": 4-') rz..~J...Cf ,~.C7 A .. (~ I~ 70 "~..4 ... <, ( lct\rl 
PURGE DATA: -r 
Date q .2:1.-0 I Total Well Depth (TO) 72... ~V End Purge (hrs) ().~~ 
Method h\ M()IfJ"--. u.."'v' Fl(./I.\. Stabc Water Level (WL) j5,""'~ Total Purge Time (min) 7S 
Well Casing 2" PVC Start Purge (hrs) 11)....2. Total Vol Purged (gal) ICf 
One Casing Volume(gal)' I ~ )... 
SAMPLE COLLECTION INFORMATION: 

AnalysIs Preservative Container Requirements Collected 

Appendix IX VOCs HCV4°C (3) 40 mI VOA Vials .../ 
Appendix IX SVOCs 4°C (2) 1 L Amber Glass ./ 

PNA 4°C (2) 1 L Amber Glass V 

AppendIX IX Pesbclde&'PCBs 4°C (2) 1 L Amber Glass ---AppendiX IX Herbicides 4°C (1) 1 L Amber Glass ....... 
ExplosIVes 4°C ( 1) 1 L Amber Glass --HD 4°C ( 1) 40 ml VOA Vials ./ 

TAL Total Metals, plus Sr and Sn HNO,l4°C (1) SOO ml Polyethylene V 
~AL Dlsolved Metals, plus Sr and Sn HNO,l4°C (1) SOO ml Polyethylene -
Total ThorIUm Isotopes HNO,l4°C ( 1) 1 L Amber Glass ./ 

Dissolved Thonum Isotopes HNO,l4°C ( 1) 1 L Amber Glass 

Gross AlIa/Gross Beta _ HNO,l4°C (2) 1 L Amber Glass ,,/ 
TOC H~O.t4°C (1) SOO ml Polyethylene V 
Note: Dls80lved metals and dl880lved thonum only collected II Turb, 18 >5 NTU8 NA 
OBSERVATIONS I NOTES: 

PIO reading In PVC riser pipe = C (ppm) 

SA",,-Pl ( N 07ES 
PID reading In Breathing Zone = 0 (ppm) SEt: 

r(10N\ 4 .[ cr 0 I P ...... ,) 1 

Rc 47'lO :t- q .1.~·U I 

~'l G 164-0 -= bb. o"'l. 
PLIN\i' R~n: iUCl MlJ.MIf\! 

*' j"U Iltj G.. \l N\€ of N\~l~ t , 
.,-+1 t) i\\'\A M c.o\..\ E-C n () N ==- ~ .. l. 1'lT11 

1'\.0 fl \.. rE1-1~D 1\ (-O,-\.~cTE 0 
5AN\t)tt( 

~A samples co-"-ectecs: 
~n.wY,:A MSIMSD Duplicate 10 No.: 11: c--;~ / /"-.' 

I 

• 

• 

• 



• 
~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

TIme Water Level 

• 
LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
3959 

Pump pH s. Condo Turb. 

WELL 10.: 
DATE: 

DO Temp. 

P .... oltND 2-

o l--ra L 
q. '1::1:-0 7 

ORP 
Comments 

• 

Rate 
:f.\(HII!']Jlrnf1ilfel6W\1'~I~IiftlMIR5t"(§]J~~~I~~'I~)'jJ l~lmaiL5 m.,· < ' ."

1
' ," :"<i i'""" li~ ::~ mv: ... 

IIJ-L 1 GS--,"ttl 1100 
112:C:;- 06. 00 100 
l 3 s= I b b .. TI

u 

- I (OU 
LLK 1 &h,,7C;- 1 100 
1~lb7 ... 3I ion 

l1,Qs=JG 7. C~ I I DO 
~t ~ I(;f). V:l- 1)00 
1-2c;-1 68 c ')...() 1 100 

L.l..3<;""lbB.C;;-1 1,00 

SIGNATURE:7.<~~ 

t;'.7 ( I.l... Sy\-I2.°"7 
~-:_ 40 U-. ~2..QLl 0 [5 
t;':+l P-.7f1.~ 1 Iq 
I~. 4-J- I.l. .. 7'19 I 12-
~1=1 12. fi3b 1 2 ~ 
1t;',,4( 1~.1L~:~1~2 

'>: +-l 1 :t.8':151 6 .. 4-
~. 4-2 1l..qZG-i I ~,,7 

Cl. u 71 /b.£t 
7 k .>..J 1 is; .. (..;. 
If? ~ , <;I , ~"-. ~ 
f:?, 0 .~ 1 I ~ ... a-
z71=li«;'..4 

174{) 1 h. c;-
1 G~ 1'7_115' .. B 
by 70 LJS'. q 

)..b 7 
22"L 
3J1-
337 
~4-<O 
i4,:Z 
:~ 
S~·5 

;;-T1T1'l:;- i-U lL'1~ 
Cl()40Y' J NO oDd V( , 

. MY ... -m pv/ M P I Nt. e-rr-
eN 0 P vi {l &-] b-

PAGE~J.oF2 



( It) Too. Tom NUS, '00 GROUNDWATER SAMPLE LOG SHEET 
/ 

Page of Z 

Project Site Name: NSWCCrane Sample ID No .. o/6w%z. • Project No.: N3959 Sample Location: WL$" -/-/~ 8/ 
Sampled By: 7"': /1"'O.J.A HA/ 

[] Domestic Well Data C.O.C. No.: /11684060/07-
[Xl MonitoTing Well Data Type of Sample' 
[] Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date' 6/0z../ciz. Color pH S.C. Temp. Turbidity DO ORP Other 

Time: 
, 

/030 Visual Standard mS/cm 'e NTU mgll mV NA 
Method BLAP~6~ 1L'~.6A,c. 5,77 00873 14.80 ~3 /.28 + '~8 -
PURGE DATA: 

Date: '/02/0 Z Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: BL.4LMJ£/f' 
Monitor Reading (ppm). -
Well Casing Diameter & Material 

Type' Zd /,J/e. See Low Flow PUl"Re Data Sheets 

Total Well Depth (TO) 5/. 0 

Stallc Water Level (WL) Z 7:1 Z 

One Casing VOlume(ga/l) J4., 7 
Start Purge (hrs) 085> 
End Purge (hrs) I()Z.~ 

Total Purge Time (min)' '0 
Total Vol Purged (gaprJ 17- I • SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendiX IX Volatiles 4°C/HCI (3) 40ml Vails V 
DIS Gasses (Methane, ethene & ethane) 4°CIHCI (3) 40ml Valls N° 
Chloride 4°C JJ) 500ml HOPE 

TAL Metals Plus Strontium & Tin 4°CIHN03 (1) L HOPE 

Gross Alta 4°CIHN03 (1) L Glass Amber 

Gross Beta 4°CIHN03 (1) L Glass Amber 

Total Organic Carbon 4°C/H2S04 J1l500ml Amber Glass .~ 

OBSERVATIONS I NOTES: 

'%,.. 4~ 5eA:'EE.;¢ :- 35:89' 
.' .:i. 7 ,.,- / OA' /¢7L 51- 27./ 2 " 23, tt=! X d. /63 :; 

. 

/"qm,.o 1'(/-/", /Cc __ ~p,7 ; 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 4~ • 



• - • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

o85S" 27./ 'l.. 
~~oS L.7.45 
691!> ZI·cGO 
oJZ~- 27.6,9 
D'j 3~- 27. 78 
0941;>- 27.84 
0955 i!, 7. 8 ~ 
IOO~ L-Z·11 
I()/ :S 27.99-
10 2-:> L7.17 
ItJ30 .--

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) 

- -
//0 ~.i.7 

200 6./2-
Z. 00 ~.od 

200 .c;. 9~ 
L.OO .5. ,0 
20 0 5". t, 3 
200 5".BZ-
2()0 6.8 (J 

Z.OCJ 5·77 

SIGNATURE: ~~ 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

(mS/em) (NTU) (mg/L) (Celelus) 

- - - -
/. (}67 7° 2.oJ /~.f.3 

tJ.945 C;;o /.54 11.75 
0- 905" 37 ~_f9 /4_. 70 

6.864- 23 /.44 /4.~8 
(j.8bS 13 /. <,a 14. ~1 
C), fib 7 3.2- /.,6 /~. 7t:P 

O·8~' 7. 4 1 . .$(.) /4.7Z. 
0·870 5.2- 1.28 L4-_24 
0·873 4.3 J. ZB /4. 80 

; ~': 

W.£5' 1-/- 81 
o / t; Vi/ 0 /0 z. 
~JOZ/oZ 

• 
ORP 

Comments 
mV 

- Sr4/t r- ?,vA'G.tr 

71 / /t:)d /HI ~ I. c/vvc/y 

,06- 31 c o v. S I C/"·c./dv 
Iz4 ~/OO L'L~A/f 
/~L 7 /00 I I 

148 9 /()tJ .. 
/~ ~- 1/ /de> .. 
/5"9 1/3 IdO , . 
L6Z. IS/ad , . 
/68 17 100 '" 

S,;J/J? /'" L,£ -r/"""f4"' 

PAGE~OF Z. 



( I b) T.., Tom NUS, '00 GROUNDWATER SAMPLE LOG SHEET 

Page / of Z. 

Project Site Name NSWCCrane Sample 10 No.: O/<:iWozoz. • Project No.: N3959 Sample Location: WES-I-Z-8/ 
Sampled By: 7:.<bJAH,v n Domestic Well Data C.O.C No.: MG,84 0614 oz. 

[Xl Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [) High Concentration 

SAMPLING DATA: 

Date. £-/7 -0 Z. Color pH S.C. Temp. Turbidity DO ORP Other 

TIme: /4(){} Visual Standard mSlcm °e NTU mgll mV NA 

Method .5>{.$£ CL.If~~ 5.89 0.209 I ~_/o 2- 0 7.57 488 -
PURGE DATA: 

Date: 6.//7/oZ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: /"£".,(/$ ~//;,--c 

Monrtor Reading (ppm): -
Well Casing DIameter & Matenal 

.2 ~" Type: If ?YC See Low Flow Purge Data Sheets 

Total Well Depth (TO) 2~ .. 8 
StatIc Water Level (WL) II. Z Z. 

One Casing VOlume(gaG '3 
Start Purge (hrs) /2/6" 
End Purge (hrs) /35S-
Total Purge TIme (min)' /00 

Total Vol Purged (g<t'fW) 9 .. 3 • SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendIx IX Volatiles 4°C/HCI (3) 40ml Valls Y£..f 
DIS Gasses (Methane, ethene & ethane) 4°CIHCI (3) 40ml Valls ,/£$ 

Chlonde 4°C IL ~, HOPE Y.Fj 

TAL Metals Plus Strontium & TIn 4°CIHN03 (1) L HOPE Y~5 
GrossAlfa 4°CIHN03 (1) L Glass Amber -
Gross Beta 4°CIHN03 (1) L Glass Amber -
Total Organic Carbon 4°C/H2S04 IL -"nn.. Amber Glass Y..£5 

OBSERVATIONS' NOTES: 

26": 8 - //'ZZ ; /4, 6ft )t' cJ. /63 - Z.4/." I eft/: 9L. 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: 

-?7~ • 



• • • 
~ lOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water level 

(Hrs.) (Ft. below TOC) 

i2../6'" //,2 Z. 
Ill8 //.. 3L 
/2 l.. I 11.35 
It. z4 LI· 39 -
ilL? //·43 
Iz30 1/· ~7 
J 2.35 /1.54 
1246 / /. c.4. 
11.5:, If 72. 
13~:;- J I . 3Z-
1:1;:) II. '0 
132.-:) Il' "JZ-
13.3';- J/·J3 
13~; /1. 9 S-
135S 11.98 
/~oo 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(ml/Mln.) (S.U.) -- ~ -

/1.<) '-
120 
/ao 5: 94-
/ tJ " -
/d O -
100 5.88 
,c:> d ,,87 
JOO ,.t;. 8 7 

/()" £·88_ 
/0<:) 5.88 

8t) 6'.9 0 

8 0 ~.9J 

Sw £.9 0 

&,0 ~, tr' 

----- -

SIGNATURE: --o:y~ 

S. Condo Turb. 

(mS/em) (NTU) 

- -- -
- -

O.vz., 3.3 - -
- -

o. ,(.)5 Z,7 
o. Z-t::>3 1.7 
0,20Z I, i 
0.203 /, .5' 
0.20 3 /,;5' 
0·2o, 1.7 

o 2."8,, 2. 0 

c). z.o~:'; /.8 
o l.cJ 2. C> 

----~---

MI"".I V",-

WELL 10.: 11&5' /- Z . g I 
DATE: ~-/7- oz. 

DO Temp. ORP 
Comments 

(mg/l) (Celeius) mV 

- - - S~,,~ ./-"~'G"6 - - - 36U /111 _~t:.F1~ - - - 72.(.) fI 

/3.~7 /477 z..8~ /olo II 

- - - 13Za ,I 

- - - ;~z.o 4, 

14.S'9 14.4-7 3~S" LI2.0 1-' 
S.h3 t4.~5 4z") ;:J1Z,o ... 
8.41 J448 4?&' 41Z.:::;. , I 

8,OS 14 :57 !15'7 5120 I, 

7.~/ i4.6~ -I"' 612.0 ,,( 

7.5., If),d t:. 471 ~9z.() It 

7.5', /s,za 474 77z.0 I, 
7-5~ I.."oc:> _.t:L83 852 0 " 
7·57 I:), /0 488- !J3Zu II 

5'~AP/~e ;??'A4L/" 
. 

. 

. 
----~-~ --------- -

.: 1L 
PAGE~OF3 



Tetra Tech NUS, Inc 

ConcentratIon-

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Color pH s.c. 

ppm 

O. 0 mgll 

10f3 

Sample ID No.: O/<:iWd?C> 2. 

Sample Location: WE£ - / - 2- - 8/ 

Duplicate: 0 

Temp. Turbidity DO 

Analysis Time. /~ 5.:1 

ConcentratIon. 5" <J ppm 

AnalysIs Time. / <J 6 3 

Concentration 7 5" ---'---- ppm 

AnalysIs TIme- /#7 

-ConcentratIon 4·~ ppm 

AnalysIs TIme: / ¢ Z 0 

ORP 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc Page 2of3 

Project Site Name: NSWC Crane Sam~le 10 No.: 0/4 W ~z. 0<.. 
Project No.: CTO 158, N3959 Sam~le Location: U/LJ'-/-Z- 8 1 
Sampled By: T~ Rojahn ' Duplicate: D 

SAMPLE COLLEcnON/ANAL YSIS INFORMA nON: 

Divalent Iron: Fe2
+, Range 0-10 mg/L 

Equipment· Q';CH~ p~ .. ~ -5 c:) AnalYSIs Time' /'SO(J 

I~ Pr .. ,'''''-' 3"$ 

Concentration: 0,01 mgfL 

Notes' 

Manganese: Mn2
+, Range 0-20 mg/L 

Equipment: HACH DR-850 Colonmeter AnalysIS Time. /'S"oy 
Program No: 41 

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

Concentration. 0,4 mglL 
- -- "- -

Notes' 

Sulfate: S042-, Range 0-70 mg/L 

Equipment HACH DR-850 Colonmeter AnalYSIS Time CJ77 K 
Program No 92 ~~~/ilZ-

Concentration 25 mg/L 

Notes 

Sulfide: S2-, Range 0-0.7 mg/L 

EqUipment HACH DR-850 Colon meter Analysis Time /;-/7 
Program No.' 93 

Concentration' 0.0/ mg/L 

Notes . 



SAMPLE lOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc. Page 3 of 3 

Sample 10 No.: 0/" W q z.. C) e:... 
Sample Location: W.E $ - / - z - 8 I 

Duplicate: D 

Nitrite: N02 --N, Range 0-0.35 mg/L 

Equipment HACH DR-850 ColOrimeter /h/~ AnalysIS Time: ____ _ 

Program No . 62 

Concentration .0 ~ 0 / / mglL 

Notes. . Alternate forms' N02 o,ao~ NaN02 O· all 

Nitrate: N03--N, Range 0 - 0.50 mg/l 

Equipment HACH DR-850 ColOrimeter Analysis Time. _1_8_0_<:::> __ 

Program No 55 

Concentration 0,0 Z- mg/L 

Nitrite Interference Treatment ~ 
If results are over limit use dilutIon method at step 3, 5ml sample 10ml 01 result X3, range up to 1.5mg/L 

Notes • Alternate form N03 c·o' 8 

measurement units are Cited In the SAMPLING OAT A block 

IMlulltlJllcatlcm is correct for each MultIplier table: ~ 
Final calulated concentration is Within the appropriate Range Used block' 

Relationship is determined appropriatly as per manufacturer Instructions: 

sample (e.g, Std Additions, etc.) frequency is appropnate as per the project planning documents' 

Interference treatment used for Nitrate test If Nitrite was detected. B" 
who n<>rfnmn<>ti the QNQC Ckeckhst· 

• 

• 



( I t) Terr. Too> NUS '00 GROUNDWATER SAMPLE LOG SHEET 

Page I of 2-

• Project Site Name' 
\ 

NSWC Crane Sample ID No.: 0/ ('; w03"Z. 
Project No.: N3959 Sample Location: wffS .;' -:1. - fJ/ 

Sampled By. -;:: /fo:J.t!J~,A/ 
[] Domestic Well Data CO.C. No.: /J1tSl'I6 ~6o/,,2.. 
[Xl MOnitoring Well Data Type of Sample: 
[] Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date 6~ij~z.. Color pH S.C. Temp. Turbidity DO ORP Other 

TIme /80S" Visual Standard mS/cm °c NTU mgll mV NA 

Method 5A,hUI eLE,,/{. ~.58 (j. 207 /2.-·77 Z I J 6.77 -~ -
PURGE DATA: c..e;' /$pS-

Date ~/O//dZ. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method ,P,E,f'/f/J,/~c 
MOnitor ReadIng (ppm) -
Well Casing DIameter & Matenal 

Type 2,u .pvC See Low Flow Purge Data Sheets 

Total Well Depth (TO) Z.I.~ 

StatIc Water Level (WL) '7.51 
One Casing VOlume(ga{1Gl 8;1 
Start Purge (hrs) 08",-
End Purge (hrs)' ~z.,z..., 

• Total Purge TIme (min) 80 
Total Vol Purged (g~ /4 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendIx IX VolatIles 4°C/HCI (3) 40ml Valls V 
DIS Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Valls /VO 
Chlonde 4°C (1) 500ml HOPE J 
TAL Metals Plus StrontIum & Tin 4°C/HN03 (1) L HOPE I 
Gross Alfa 4°C/HN03 (1) L Glass Amber 

Gross Beta 4°C/HN03 (1) L Glass Amber 

Total Organic Carbon 4°C/H2SO. (1) 500ml Amber Glass 1 

OBSERVATIONS I NOTES: 

W""/t::fA:. LEV~L 85/o,.,v +d~ <I.e' S<::.--t:c&"...</ 

j}~y ov/ ~.c//,,; g~ ............ /E/ At&7"..r~ <C:C;-Y4~6i o~ 

• Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ \ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

D8°Z .,.SI 
08Dt 8·Q() 
o Hi z.. 2.6 0 

OBI? 1(J.53 
08ZZ. 11.01> / 
082. "1 11,70 
o93L fL.4t:. 
0842. /4.35" 
0[}5l. 1.,-.84 
o~~2. i7. :'/ 0 

d c:lll. /9,5'0 
0922.- "2>;I(V 
C>932. 20.74 
1805" j()'~ Z.4 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Min.) (S.U.) . 

200 -
200 ~.37 

zoo b.34 
gao ~.34 
zoo 6.30 
ZOO ~ ::J-f 
200 ,.5/ 
200 ~. ':"7 
LaC) ~.:58 
zoe 6·58 
"20C) ~.5tJ 

SIGNATURE: t:;z~ • 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

(mS/cm) (NTU) (mg/L) (Celclus) 

- - - -
O. /7t;, 8 0 2.51 13 &4 
6.1'74- 9'(.) 2. ,l,Z n 75 
0.174- 7:5 I· 8 '1 13·62-
a 168 75 2:0{ / .=1. '7() 
o,/8~ ~s L,81 /3·8Z. 
o· 2.,7 Z7 1·/13 13,EfZ. 
o. ZZ.7 z.z.. '- 1/ , .1. '1 Z. 
o. Z Z,I 3S" 5:3:) )4.81 
0.2.13 7::5' ~./d 13.6'8 
d. Z()7 i/O IL,77 1277 

• 

w£s-/- 3~ 81 
ol(['Wd30, 
~-o/-"z. 

ORP 

mV 

-
-24 /PtU) 

-Z3 Zc)(Jd 

-z-r ~ c)"c) 

-2,q. 4atJ~ 

- '7 :>cJoo 
-; ~t>Oo 

-z4 !JOde) 

-/8 /o()(JO 

-/3 JZ<x;c 

-~ 14O(J.;) 
... UN'p 

Comments 

C/~.,." hrf"<:'l.I/~r-,. ... 
L- .... 

" " , , , I 

II -
II -
" -
t:!L"VPY 
If ~ eU/<J y' 

"'u~.sv 
... A' 4' &;,hI.tr.;c (;'; d" .... S~';"""Lcr n~E (21 J(.Ta..~ 

'-

. 

PAGELW" 

) 



• 
[ I L) Too. Teoh NUS, '00 GROUNDWATER SAMPLE LOG SHEET 

Page I of 2 
I 
." 

Project Site Name: NSWCCrane Sample 10 No.: o/c;w(J4°Z. 
Project No.: N3959 Sample Location: WffS-I-4-81 

Sampled By: or- RcJA\.\\'J 

[] Domestic Well Data C.O.C. No.: /?Jc/tJ(ioboIOZ 
[Xl Monitoring Well Data Type of Sample: 
[] Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date. 6/o /fiz.. Color pH S.C. Temp. Turbidity DO ORP Other 

Time. /7S-~ Visual Standard mSlcm 'e NTU mgll mV NA 

Method SAMP" eiE,If-e. ~.oo /.t?66 /~6Z 0,/0 5,6/ ~7~ -
PURGE DATA: 

Date. (p/O//o "Z... Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: r'~4/$.."t,;f/-/, Co 

Monitor Reading (ppm). - , 

Well Casing Diameter & Matenal 

Type Z ,N pve See Low Flow Purge Data Sheets 

Total Well Depth (TO) 34~()C1 

Static Water Level (WL) 14114 
One Casing Volume(ga{fGJ, /. 8 
Start Purge (hrs) /35 0 

• End Purge (hrs)" /7Sa 

Total Purge Time (min) 24 () , 
Total Vol Purged (gj!11Ll1 Zl ~ 
SAMPLE COLLECTION INFORMATION: 

" 

Analysis Preservative t,' t'l-;l Container Requirements Collected 

AppendIX IX Volatiles 4°C/HCI (3) 40ml Valls '(-e-S 
Dis. Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Vails NO 
Chlonde 4°C (1) 500ml HOPE I 
TAL Metals Plus Strontium & Tin 4°CIHN03 (1) L HOPE \ 
Gross Alfa 4°C/HN03 (1) L Glass Amber 

Gross Beta 4°CIHN03 (1) L Glass Amber 

Total Organic Carbon 4°C/H2SO. (1) 500ml Amber Glass ~ 

OBSERVATIONS I NOTES: 
, 

)< £/:/6
3 0 //,.J L J" ()t:t ,~/~, g~ ~ /1,/6 a,t. 

./:Jp p.e 5 c.-/t E.E A/ .: 2,9 oj. /6, l' 7 .:- .9. '37 

WL A/.J#yE 7"tJ/ ",,c :5" c..<-£" &/-1 

• Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water level 

(Hrs.) (Ft. below TOC) 
/3:;0 /4 .. f!4-
/4'()0 /::>.Z~ 
14'/&> /.~-. S-I 
/44 0 /5', ~, 
143 0 L-o· 8 ~ 
/440 I~· 96 
Je;. ~d /6. /3 
/500 /6.28 
;G/() /~43 
15Zu fb. :$8 
)53 0 ;6. '74 
/:f?CJ 16. b6 
i6"~c:l /~ f& 
/600 /'7, /() 
161 t:) 17, 17 
162.0 17,2,5 
/630 17.31 
J64cJ /7·~3 
/~5() J7~ 57 
L700 17 69 
17/c) /7,81 
/7Z o /793 
/730 18.05 
174 tJ /8./7 
1750 /A. 30 
/756-

NSWC Crane. IN 
N3959 

Pump 
pH 

Rate 
(mL/Min.) (S.U.) 

- -
/~ r:> ~ .~~ 

/~a b. '57 
/z,o '.42.. 

eo 6.45" 
8c.) b·42.. 

/eJ~ ~~ 
8-S- 10,40 

~r b '3' 
80- ~J7 
<J-5 ~3Z. 

/() cJ t:,. 2..6' 
85 6.2.,~ 

80 b·/9 
90 6./~ 
9(0 ~.z-o 
80 5'. '7 

Joe) t;.86 
/00 5· fJz, 
./() d 6,79 
/vcJ 577 
.I 0 C) 5,8 0 

/OcJ 5.~g 
/C)C) L. 03 
/ad ~,OCl 

SIGNATURE: ~~ • 

Well 10.: 
DATE: 

S. Condo Turb. DO Temp. 

(mS/cm) (NTU) (mg/L) (Celcius) 

- - - ---
/,~~7 ~,~ :£.¢-~ /638 
/,47i 3 J l 6,;/.6 ./~.36 

1,5' 3Z, /.8 6.51- i8.07 
J·570 I. 1 5. C; I /9.0{ 
),5']" 0,7 :;. ~ IS 17~1? 
(. :5'.J' 0.2- 5.;;;-8 '/d,Ze:. 
1·537 c.>~() 5:6:J /8,2,8 
/. -=:-/ , 1)" .. 0 <: -.5] 17.·93 
I· 53:> 0.0 -!;'.5" Z- J 8.2,9 
,.:5" ef'4 0. 0 5,57 L'·8..4o 

j ,~4Z- o. (..J 6':47 /9.33 
,. 5~2.. 0,0 -S:~O 19.90 
i. 55~ 0,0 5,S'Z /8. yd 
I~ 55Z. O;U 5:>S IJ. '73 
/75'4G> 0. 0 . .r;.5' 7 1t),5'c;. 

J-5'4/ o.a .~';3 /8·3~ 
152, z.. (j, ';0' .65'1 /11. () ~ 
/. ~z.~ ~,7"!:> 5,64- lB. 0/ 

,·511 (J.5'O b,64 17·76 
/·503 (.),2,,0 :S:~~- /Z5° 
/·5c>o d.3 O 5-6S- 1746 
1·4~8 C). 3 0 5,'6' IZ~C) 
J.471 0.10 5".~z. /6,7/ 
I. 1'-6~ t:), ". t> S:~I I~ 6z.. 

---- ~ ~-

• 

W65-/- 1/-81 
t, ~ o/~o z.. 

ORP 
Comments 

mV 

- S~"'-'t ~ ""_..c~:; 
2.7Z- /~CJQ ei£iA~ 

~74 32~d ",I 

4/9 4400 <1 

-t-~g 5"Zo", \..j 

¢~"3 6000 ( I 

47~ 7000 l1 

4f:J8 785'0 <, 

r/t:) 8-1 0 (1 H 

5'/2- 9 S"-S-o .. 
52.<:1 /V -SOGI ~L 

5'3 I t 50c:J ~I 

::5'47 ,Z.3'5CJ ~ , 
559 13150 II 

->~s i 3 ':} 5'0 II 

_6'71 14150 IA 

5'5" i5~5() t I 

~O8 /6S~a u 

t:;/7 17~5'Q tf 

hZ3 1855° JI 

~36 J96Sc,) U 

632.. 2055"0 CI 

b5d 215.50 u 

</8 22.6'O~ '" 57$' 23550 " .. SAMPLE -r;,,.,., c 

PAGE.,£OF .z .-

i 

, 

I 



• 
( I tJ Tel" Tech NUS, Inc GROUNDWATER SAMPLE LOG SHEET 

Page I of z.. 
, . 

Project Site Name. NSWC Crane Sample 10 No.: 0/ ~ /.(/ os- CJ Z 
Project No.: N3959 Sample Location: WE$-/- s- 81 

Sampled By: 7": ,?o.)-4 H;4/ 

[] Domestic Well Data C.O.C. No.: M6'{J6C6 /9 (\ ~ 
[Xl Monitoring Well Data Type of Sample: 
[] Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date ~I/;/oz- Color pH S.C. Temp. Turbidity DO ORP Other 

Time 2c)/0 Visual Standard mSlcrn Ie NTU mg/l mV NA 

Method: $-4~ t:!.UM- ~.B' 2.112. /2,73 4-,Z 9.06 5° -
PURGE DATA: 

Date: 6//S/Q 'Z.. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method P.&.<. /; ~~ / 7', ~ 
Monitor Reading (ppm) -
Well Casing Diameter & Matenai 

Type Z"~ f'Vc See Low Flow Purge Data Sheets 

Total Well Depth (TO) SJ.(i. 

Static Water Level (WL)' 14P3 
One Casing Volume(gaCZlJ) 12.1 
Start Purge (hrs)' 'O9l-~-

• End Purge (hrs): I" 0 
Total Purge Time (min) /05' 
Total Vol Purged (g~ 2-3 l 
SAMPLE COLLECTION INFORMATION: , .~ .. 

Analysis Preservative ; Container Requirements Collected 

Appendix IX Volatiles 4°CIHCI (3) 40ml Valls yeS 
Dis Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Vails No 
Chlonde 4°C (1) 500ml HOPE 

TAL Metals Pius Strontium & Tin 4°CIHN03 (1) L HOPE 

Gross Alfa 4°CIHN03 (1) L Glass Amber 

Gross Beta 4°CIHN03 (1) L Glass Amber 

Total OrganiC Carbon 4°CIH2SO. (1) 500ml Amber Glass p 

OBSERVATIONS I NOTES: 

Tt.". d,c Sc-".::~ ... :: /9.7!$" 

L.rl "Jc~ @ ~ Z- t:; , 

J3,c;.. - /~O3; /~ 5"7 K 0./63 .; 3,2/.., I ........ /.2./L 

?i//'y£d -pi" ,P1I(,7 - r/·L. p"...,.,/c-A.. ,6 .. 77'",-.... ':)/- 5 (!.-t'<P c../ 
5-1;...,// ... ./ W,{//cc;/ rUA. J-</6'// 7' .... .c ~ ~c "..:!"-"C. r;f 

• Circle if Apphcable: Signature(s): 

MS/MSD Duplicate 10 No.: ~4e!. 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

0' z. 5" ,4·LJ3 
0929 ,s./z 
0933 /5.5"-5 
0:13-' /~.'13 

O,}41 /6.28 
0946 /~.84 

",56 i 7.43 
~otJo /7. tP5 
If) 02 :J.. .. """~4 .£HT. 
/003 -
100S" --
/ooe /9.0:; 
/0/ 0 /j.49 
ItJ ZD 2.0·9:1-
Ie).~ GI 22. .3d 
/G>4 0 2. ,. 7:>--

1050 ~5· II 

'( 00 2.~. !J4 
1/10 Ze.6c 
WA- A L-. t/~'-

/12..5" Z8·~Q 

iLa7 2-8 ;ntt 
II/ Z. ~ 'L 7. fJ "L 

" '3 I 27.:5'3 
1/33 --
II ~S- 27.0~ 

{l40 Z~,&:;O 

114~ lC 10 

ZoIC 14~S-

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) 

- -
IG4> -
/2 " rs;. t:} 0 

/00 -
ICJO -
100 f/,., 3 
100 6· ')4-
10cJ ~ ?4 

K< ~oj 2/"..,. ,,'" 
4(:Jo -
Z6Q -
z.t:.o -
26t:. ~ee 
Z6a 69z.. 
Zibo ~ 8~ 
Z~O 6. ~,:;-
Z~O ~.8:.:) 

3Z C) 7. (JU 

32(g "Be 
I.IlA LCJw 6,,77'Q 

,«'~~j.(. ICc:. d' 
-

.. Ir_ 

SIGNATURE' f ¢ • 'o/~ 

WELLlD.: W.c 5' - / -6' - 8/ 
DATE: 6. - /6"-0 I 

S. Condo Turb. DO Temp. 

(mS/em) (NTU) (mg/L) (Celeius) 

- - - -
- - - -

'2.. 0 9C. 2. S 9.8Z. i3.L.4 - - - -
- - - -

2 oQ5 3.5 B.S{ 1$,33 
,.9~7 /.7 8.74- JJ-3 Z 
/. }6) z,'>- 8.9;; /J,40 

.,L /N41 V - I'VCi ,,'/ M I~'A:;",::; Iv 
- - - -- - --- - - -

2./", 2.0 8.6/ L2. 70 

I· 9/'/ 2.3 8.54- IZ.70 
Z.OSz. Z.Z 9·28 /2..6~ 

2 CJ 78 /.8 9.5"/_ /2.77 
z. 064- I.Z 9,o~ Ii!· 88 
Z.°97 9.;;' 9.64- IJ.';I 
Z./IL ~l. ~. ot; It.. 93 

fc,..,. a"c :>c..rc::: t"...u 

jlI/l;./ '/ () t.- : It. I 
Nt!,!I£..':: ,-)01- lt5C£-VC~! 

U.) 

ORP 
Comments 

mV I 

- $?",,,,~.,,r /Q'~e4E 

- ~OQ MI CUf"~ 

2..93 /()eO " - 1460 ,I 
! 

- 1880 oJ 

g/8 268<:l .. I 

3Z-7 3 ~ <fa ,I 

~3/ ?78cl (,1 

e(""''-,S' I..,~ - w.~ N ,o:",_A "til.... d/ ... - 45'80 C!~E-l-~ - 51 00 tl 

- S8fio ~I 

?¢{; 6400 .; 

?5'~ ?ao d " 
3 -:,-4- lI~o" lJ 

3'3_1 14200 vi 

300 ltD 800 1/ 

l.a, ~OdOC> "'. 
50 Z~loO \ . 

.., A 

~ ...... 
-leu,,., Q;I!~ .P~I'.,.,; @-''//24 ,W-" .. """ e" ~/.IIV'''' ;",,44 

~(/O_I/""'/.u 

, "S4A1'~4' 7?'_d""" 

PAGE~OF~ 

• 

c;,.ee ~ 



• 
[ I t) Td" Te<h NUS, '"' GROUNDWATER SAMPLE LOG SHEET 

Page I of Z. 
: .. ',' 

Project Site Name: NSWC Crane Sample ID No.: O/~W66oz.. 

Project No.: N3959 Sample Location: . DllIJ1WOfQ 
Sampled By: •. R'.:.JA ........ 

n Domestic Well Data C.O.C. No.: /J/4d4 0 &0/0z.. 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date <::./oz../o' Color pH S.C. Temp. Turbidity DO ORP Other 

Tllne. 1400 Visual Standard mSIcm 'e NTU mgll mV NA 
Method 8,-AOoe/e t:!U-1/( 6.6/ /.1-66 /4-~8 /.3 2.56 .,. /¢2. -
PURGE DATA: 

Date. GP /~2../CJ Z. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method 8~;t/OO£/f 

Monitor Reading (ppm)' .-
Well Casing Diameter & Matenal 

Type' 2;' ,PVC See Low Flow Purge Data Sheets 

Total Well Depth (TO) :;3·5 
Static Water Level (WL). ~e ;~ 0 

One Casing Volume(gatYI5,<;" 

Start Purge (hrs) . /205 

• 
End Purge (hrs)' /35:;, 
Total Purge Time (min): //0 : , 
Total Vol Purged (ga@ I~, 2 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative 
' . , Container Requirements Collected , 

" 

Appendix IX Volatiles 4°C/HCI (3) 40ml Valls Y'::5 

DIS. Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Valls AI,:) 

Chlonde 4°C JJ1500mi HOPE 

TAL Metals Plus Strontium & Tin 4°CIHN03 (1) L HOPE 

Gross Alta 4°CIHN03 (1) L Glass Amber 

Gross Beta 4°C/HN03 (1) L Glass Amber 

Total Organic Carbon 4°C/H2SO. (1) 500ml Amber Glass 'II 

OBSERVATIONS I NOTES: 

::L.J..J." l( (: dF Po/;o?/, Q 80 ' 
-

-r::.p cJ~ S'-r<=c.'"t 75.5' 

93.5 1_ 6t 1'> 
I - 27'-0 0./6 3 c 4 . / j A. I ,-t.. /~-, ~-

~ L:: L 

• Circle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 

~~ 



~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 
/Zc.;<; 68-]Q 
ll/'; ~8- 4ii 
/2 z..~ &;8.51... 
123:5 k.t3.54 
1245 hB ·5--<" 
12.. !:> :f 6 8 .53 
1305 ~e.·51 

I"J. i:5 ht.5/ 
1~2£ 68, ~z. 
j~~";- ~8 . .;Z 
n45 ~8· 53 
1?55 ~ 8.5] 
i400 -

.ATURE: 

LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Min.) (S.U.) 

- -
i'lJO h. 7 ~ . :;, 

iSO £...t:. Cj 
t 50 ~-, 7 
150 o.6C-
I.':; 0 ~.~4 

150 ~.b4 
15() ~.6 Z 
150 G. 6,-
150 b.~Z. 
150 6.1':.1 
,5u 6. <:: I 

- -

S. Condo 

(mS/cm) 
-

/,2.IZ 
{. 282. 
/,340 
I 315 
I. 417 
1.44-"3 
/.4~4 
I. 4-~~ 
/.4rC4 
,. 4~1. 
J.4~~ 
-

WELL 10.: 
DATE: 

Turb. DO Temp. 

(NTU) (mg/L) (Celcius) 

- - -
/3 3% /4.9-:5 
/0 2,1' /4.c.v 
7.Z 2.22 14.~9 
5. I 2...11 /~7b 
3.4 Z.41 14.9 1 
I. -, 2.52. I~, 12 
I.S z, >~ /5·09 
/. / ? G,O 15· II 

2. -z.. Z. ~I i 5. C)8 
Z.4 Z.~o 15.06 
1·3 2.St:. 141 ?8 
- - -

• 

C>IM~6 
-< 'dI~" '@ 0> p,.;v.; 

~/~2../cz-

ORP 
Comments 

mV - S~;f.c.,L ..PV,..f""<:;"c 

24-0 120 0 Mol C.L~At< 

Z~4 '7.700 '-I 

zoS d1. OO II 

JOI 5700 II 

fBI 7200 I( 

/83, /4700 I, 

I 7 C) 102.00 .\ 

J75 II 700 II 

tfPO 1~20C II 

141 14700 YI 

141. Ic-'ZOO l I 

- S "'-'VII'" i...Cf 7/NI J.i" 

PAGET 



• 
[ I t]r_rochNUS.,OO GROUNDWATER SAMPLE LOG SHEET 

Page I of Z 

PrOject Site Name: NSWCCrane Sample ID No.: d/6,-wo8a, 
Project No.' N3959 Sample LocatiO®~z'" WC5~I.:(i-8Z. 

Sampled By: z: /P(),}4HA/ 
n Domestic Well Data C.O.C. No.: /1'/686 C)(oo/ o"Z... 
[Xl Monitoring Well Data Type of Sample: 
U Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date. 6/3/ciZ. Color pH S.C. Temp. Turbidity DO ORP Other 

Time. /03S" Visual Standard mSlcm °c NTU mgll mV NA 

Method G"A?& c!LL"(~ ~.75 p,~ /329 4·Z CJ,73 - 5/ -
PURGE DATA: 

Date: 6>/3/02 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: "oE.R /$ /;,/ h <-
Monitor Reading (ppm) -
Well Casing Diameter & Matenal 

Type 2 "'(Q ,PYC See Low Flow Purge Data Sheets 

Total Well Depth (TO) 3/.20 
Static Water Level (WL) / ~ 3 a 
One Casing Volume(g~/o.4 
Start Purge (hrs) 0850 

.' 

• End Purge (hrs) i03° 
Total Purge Time (min)' I ~4 
Total Vol. Purged (g~ /tJ,9 i .. ,. 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX Volatiles 4°C/HCI (3) 40ml Valls '(If ~ 

DIS Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Valls N~ 

Chlonde 4°C (1) 500ml HOPE I 
TAL Metals Plus Stronllum & Tin 4°C/HN03 (1) L HOPE \ 
Gross Alta 4°CIHN03 (1) L Glass Amber I 
Gross Beta 4°C/HN03 (1) L Glass Amber 

Total Organic Carbon 4°C/H2SO. (1) 500ml Amber Glass 
., 

OBSERVATIONS I NOTES: 

3/ .. 2 -/4.3tJ ~ /~? )' ,/6.1 .: Z 8./,,/ 4lr_ /0,4-

Z.v'~KG e 2°·76 

• Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~~~ F/,)o6030~ 



• ~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 
oAS-o /9·30 
091)0 /4.31 
0,/0 /4.3Z. 
69Z0 /~·33 
09~0 14.33 
094 d 14.34 
olJ5'~ 14., 39-
100'::> 14- 3~ 
/81 0 14 . .3-S-
/6Z cJ 11l- 35 
10,3" 14,36 
103:5 -

, 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) 

- -
/dO 7,0'$ 
I/O 7.0_1" 
11 0 7.C3 
I/O ~.9S 

/1" fi. ~o 
//0 6.84-
/10 ~.77 
//0 ~, 7:5 
i/O ~,'73 

II~ t,7:;--

iATURE:~L 

WELL 10.: WC..f· / • 8·· BZ 
DATE: 6/(}3/oz.. 

~ , 

S. Condo Turb. DO Temp. ORP 
Comments 

(mS/cm) (NTU) (mg/L) (Celclus) mV 
- - - - ~"'A!~ ~Q"-<G~ 

C> 46 , /00 5.4- ;318 - $' /0<:) d .M J OrA .. , ,.ish hA// 
CJ 4f2:J 5~ o..~~ 13.B3 -59 2/00 i/ ~/ C/Qve/-/ 
0.444- /15 o.~~ J~. e-.c. -6') 3200 c: l..!-'I.4! 
0.438 3':' o.~7 (3,89 - ci>z, 4-300 II 

tJ.·4-33 I~ "·~8 /4.09 -57 "54-0 0 U 
0.42:1 IS" 0.74 /3.t:.L .. 5~ 6500 II 

/1.4/4- ~,~ 0.80 /3.39 -s~ 7600 II 
Q,4JO 7.3 0·75 /3·'S" - 54 870 0 " 0,407 S. I Id. 7:.~ 13 3~ .. ~.2. 980cJ II 

0·404 4.'z.. 6,73 1.3,Z 9 -Sf 1/0900 ~I 

- - ,., ....... \. cl $~4f'~C 7"'''-1£ 

At /;..1 V .. L ~ /0., ~ £. 

e 
PAGEz'OF Z, -e-

, 



• 
( It] Tot" Teon NUS, '00 GROUNDWATER SAMPLE LOG SHEET 

Page i of z.. 

Project Site Name: NSWC Crane Sample 10 No.: 0/ GIIt/o9 oz. 
Project No.: N3959 Sample Location: )+/.&..$-/-.2. - 92-

Sampled By: -;-: ,eO.l~ ~ 
[] Domestic Well Data C.O.C. No.: ~~ .8§ 06.0/ oz.. 
[Xl Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date. 6/~3/&Jz.. Color pH S.C. Temp. Turbidity DO ORP Other 

Time /3~S Visual Standard mSlcm Ie NTU mgll mV NA 

Method , 5~A1'G CLC4I'l 5,u;, (Jo88 /<fo47 (3,3 /,55" t-~33 -
PURGE DATA: 

Date: 6/o3/dZ- Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method' FZtt'/5;-L",/~/c.. 
Monitor Reading (ppm) -
Well Casing Diameter & Matenal 

Type' 2- ~'~ PVe See Low Flow Purge Data Sheets 

Total Well Depth (TO) 3s.<lO 

Static Water Level (WL) IS: ~4 
One Casing volume(g11l'Lll Z. , . ' 
Start Purge (hrs)' ///0 

• End Purge (hrs)' /3/0 : : ! " . , 
• ~-t ~ 

Total Purge Time (min)' IZo 
Total Vol Purged (g~ IZ,-i' 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX Volatiles 4°CfHCI (3) 40ml Valls Y£S 
Dis Gasses (Methane. ethene & ethane) 4°CfHCI (3) 40ml Valls NO 
Chlonde 4°C (1) 500mi HOPE 

TAL Metals Plus Strontium & TIn 4°CfHN03 (1) L HOPE 

GrossAlfa 4°CfHN03 . (1) L Glass Amber 

Gross Beta 4°CfHN03 . (1) L Glass Amber 

Total Organrc Carbon 4°CfH2SO. (1) 500ml Amber Glass ~ 

! 

OBSERVATIONS I NOTES: 

Z#.",;,~~ <:E 2~::l- , 

3 b-' 00 - ,Is. ~ 4 ,: / j. 6 ~ X , / t5 / - l,tZ/~ / "'....-t. /2./ . 
/18 .: /a~ "', .$"C.cGE4/ 

• Circle if Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: 

4~ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

///a /5.34 
112-0 /5.9 'J 
il30 ;6.ZZ 
II-fLO /~4/ 
//:50 /~.SS' 
iZClo It':..7z' 
IZ/~ 1~·83 
i2z..o J(p·l!d 
a~o /~. 'Y7 
,240 /7C;5 
12. 5"0 17· /1 

130 0 17/5 
13/0 172.Z-
/31-:> -

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) - -

1St:- ~.43 

/P" ."'.34 
/Oa ~.3-' 
/0 c) ~.ze 
Ja CI 5.2 .. -) 
10 a 5.Z~ 
/00 5.27 
100 5·29 
/c:J d 5.30 
Ic:J Q 5.2.6 
/ (,) t;) 5.2.7 
/c)(j 5'.~ 
.- -

I £~ 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

(mS/cm) (NTU) (mg/L) (Celcius) - - - -
" .. 0 8 9 5:5" z. z. "Z. /'4,/7 

l'J 0<)' 2.7 I. 83 ;5.14 
d.o,a Z..7 j.73 14.78 
0.08'1 2.8 1,~4 1-1. 53 
o .. 08lj 4-.2- / .61 14-.. 3 z.. 
o .otJ'j .5.5 I .. ~O /4 .. 47 
o o!J? (&;.0 / .. 58 14.61 
0 .. 0 89 ib. .. 7 I- 58 14.. 5"7 
0 0 8 'J 74 1.67 /4..5l. 
CJ·o e~ 7. -S /·:57 '4 .. ~1 
0.088 '2.7 1 .. 5~ /.:f'. a? 
n. aBf:; B·~ 1.5~' /4.~7 -- - -- -

• 

W&s- /-:1- 92-
o/4J.Vo90Z
~7"'3/0Z 

ORP 

mV 
Comments 

- S~~A" /.v",~£ 

2~~ lS'ao;Pr/ e,EA"'f 
2.99 2.5ac~/ 1/ 

3z.~ 3:i"cJO M I II 

3~9 45001'1/ I I 

~79 5500MI t I 

385 65ao"",,/ I, 

393 7SCd"",/ .. 
140,3 eScjQ M ( ~. 

4/:;- ~..:)-Ocl N\ I I' 

-42'L 110 5'c:lO 1><\1 t.. 

~z.,9 1(500 Ml t.. 

4-35 I 2..S(.)c M \ l., 

- f7":'~~ s"..-".~ /.A/O 

• 



( I t) Tw. Te<h NUS, 'n< GROUNDWATER SAMPLE LOG SHEET 
o l6-l.V I\)O L 

Page-L of -:t.. 
, ' , 

Project Site Name: NSWCCrane Sample ID No .. oi- IQ • Project No.: N3959 Sample Location: c2l-lQ ' 
Sampled By. ~t Sf M Y'~O lY-

[] Domestic Well Data C.O.C. No.: IVtG.SG. 0(0 He "2.. 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~·LI·o-:L Color pH S.C. Temp. Turbidity DO ORP Other 

TIme. Ih~~ Visual Standard mS/cm ·c NTU mgll mV NA 

Method (9.."~~n o.ffll lb. fj7 0 .. 8D... Ie. , 2 .. -zr 1.7\0 -fCc:. -
PURGE DATA: 

Date· ~. r I· o"l- 4lQ.Iume pH S.C. Temp. (C) Turbidity DO Salinity Qttfer 

Method 6LM06'\. ............ r-.... /' 
V 

Monitor Reading (ppm): - ............. / 
Well Casing Diameter & Matenal ~ /' 
Type . .:l- II I'Ve. See ~ow Purge Data S~ 
Total Well Depth (TO). 43. 0 ,7 
Static Water Level (WL) 13 . 1'1 7~ 
One Casing Volume(gaVL) 3. ~ /" ~ 
Start Purge (hrs) 1:>"'1. 4- /' ~ 
End Purge (hrs): 1600 /' '-..... 

• Total Purge Time (min) 2..1 L / ' . 

"""" Total Vol Purged (gaVL) 6.4-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative I. i Container Requirements Collecteji.-

AppendiX IX Volatiles 4°C/HCI (3) 40ml Valls V 
Ots. Casscs (Mcthellc, CtI,CIIC & ethane) "°('11-1('1 ---O).4OmU.la11s ---,,-0(, se9111111Bf'E -
TAl 01. C'rn, urn & Tin 4°C/Hlli), _/1lll-1npo:: -r>. /I If· ~(). /' ""~~~ A~h~r r----
G10ss Beta ~,lll~'9J ,. - ,-

l=gtal O~gaRls GaFbon ~G,!H2Sg~. .c"""" . , " ...----.. 

OBSERVATIONS I NOTES: 

S-nc.lJ.. '~f 
I 

A\.l M ~t\~L(~ Mft{T) , 
~ 0_ Q.. ~ 0 - "J....7 -

0 T-
. 
~\P ~ " ~ 

, 

I - '" ""TZ> 10 C-. rl r--li."" 
I .. I I I I 

~ 1 111\ \I HIt 1 
~I 

Circle if Applicable: 

;X:;; Z-1. MS/MSD Duplicate 10 No.: 

- . • 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC Crane, IN WELL 10.: 
PROJECT NUMBER: 

Time I Water Level 

(Hrs.) (Ft. below TOC) 
,)...;>;4 .2.3 . \ c; 
'f'HUI.0{>~~ 
I~?> \;,J .l.~ "1~ _. ~-

IJ .. .'~·\) I .2. S' _ :1 \0 
~~!F I ..l~ .. 4~ 
IJ~S'~ 12~t;oJ~cr 

3 0 ~ I_~ S"'.3 .~ 
13 (~ 1 .l.b. Cf 0 
3)..~ 1 ..1. 7. I 0 
,;3\ 1 2.7. 4-0 
3~ I J..7. b_Cj 
I 31.s-s_ I :l..B. , t> 

1461;'_- [~y.~·(5 
1i41S"' 128 . .l.5""' 
,'1-2S-~;t8. :l c;-
, ~-:S\.J 1.:lt1 .2. S' 

M:1S:1 ')... B. ~ c;;-

M<I~'~C;~ 
oS'". ..1.. .. Ll l., 

15'(~ I b.£;. ).7 
Ic;-i-t;'" I ~13~i. 7 
I')?>~ I ~ B. )... 7 

1&:fS I.A.B.)..~ 
,~Z;O 1 )..15,).. K 
l~oO I~.f ~~ 
'G~'5 .:l.6 oJ 0 

N3959 

Pump 
Rate 

(mL/Min.) 

:::tOO 
100 
(DO 

~O 
100 
~ 

..,v 

SIGNATURE: -; (;a L/C.-. , • 

DATE: 

pH S. Condo Turb. DO Temp. 

(S.U.) (mS/cm) (NTU) (mg/L) (Celclus) 

(0.8 J... o()qS-S b2 )..,77 ,~ .. I 

-
~. BO 10 q/~ 4-0 2...10 t 6 .. ( 

~_:.a T[Q·_:{73_1-.37 .. '1B __ Uh_l 
(; 0 8_1.. 10. q 70 I :). G:, LC:L~lfb.O_ 
G I 8 ~ 10. 'r S\) I ICf ·~B I lb. I 

lC, ,81: lo.q+l I c;- • 5'~ I 'foo '2, 
G. 8~_la. 'f~ I 1/ I ( .. 4\:. I I~. J. 
f6:a.)lO;'12.~L_b.'t l:b b j 7[;. { - .... -------

lb. B fo lo~ Cf 1/ I ~ 7 1.4-8 I 16. I 
6La ~_IQ-, C(07 __ L5: 0 J.5'~ I I(,~O 
G . fj" 10. 8~ 1 1-.0 I.~t 1/';'.7 
J~~JQ.Jtt1'1 I 3. B 1.7} I/_~~ 
I?', 8~ 10,8871 :3.-+- j .. ')3 1 I s--: (P 
Ic:" 8 b 10 .BS3 I AI OJ .. ~ I It;. ~ 

to , (j Co 10" 8610 I 2 ,fi I .. 7 c;- 1 14-,. q 
~. B"7 10 ,5.S'"5"'J 2~ '" ~ c.. (_ L t 5": '~ 

16. 87 ID. fj )..S""I1..L7 • ~ ~ I I I;';. .1. 
1 Cr; t B7 10.8 /I I ~,4 .. 77 I JS'..l. 
1((J.Ji/Ulo~ Ij 1 ;l.., c:;- .. ,,~ 1 JS;J 
1£0.:87 10 .. BI1...1 )... .. -+ .. 7ft, I I S' .. l 

• 

() / ... , 0 

" . J I, U"J.. 

ORP 
I Comments 

mV 

~11\11." ~ 
~ NO 000 n.... L -r c..W~VJ , 

I 

-
,<f) 

3cr 
34 
3+ 
28 
4~ 

'49 
.3 3 I B€\.Q\.oV' -n;p of ~C1Q.E-Et{ 
33 
28 
AS 
1...7 
.lL. 

?~ I T' ~ffli\(1 W/ (.tf\Ut +'T1N5 
- I ' 
- TT 
- I L . 1 MlN. et-liDH'< '? 
- 1"1 
- I (.::, 
- 1..k._1L 
- ICo 1 SI7J r PIiMf rD (5~!'l~ 

J\ OOl-E «sCi< E~N <e...)., 

T.Hi§i~~ 

PAGE1...0F~ 

• 



• 
( I t] Tet" Tech NUS, '00 GROUNDWATER SAMPLE LOG SHEET 

Page / of Z 
, 

Project Site Name: NSWCCrane Sample 10 No.: 0/6 W//<:1 Z. 

Project No.: N3959 Sample Location: I/'/.ES~/ -//- 82-
Sampled By: -:r. ~J"'''',v n Domestic Well Data C.O.C. No.: m&B(::' 0\0, 4-0z.. 

[Xl Monitoring Well Data Type of Sample: 
[] Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date. 6//-;-&/<3 z... Color pH S.C. Temp. Turbidity DO ORP Other 

Time /3 0 5 Visual Standard mSIcm ·c NTU mg/l mV NA 
Method. 5-"'/#£ ' CL£-,/x ';;,J2 o o{.5 /6./7 4.¢ S. :>:) ... 6>~2- -
PURGE DATA: 

Date: ~//?'ftZ, Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: ?&/l/~~~/~G-
Monitor Reading (ppm) -
Well Casing Diameter & Matenal 

Type 2.." ~ ~I/C See Low Flow Purge Data Sheets 

Total Well Depth (TO) Z2.tP 
Static Water Level (WL) S,'" I 
One Casing VOlume(gaew/4 .4 

Start Purge (hrs) //'pc;J 

• End Purge (hrs)" /3 00 

Total Purge Time (min)' /2 0 1 

Total Vol Purged (g~/5.G 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative i Container Requirements Collected 

AppendiX IX Volatiles 4°C/HCI (3) 40ml Vails y.6> 
DIS Gasses (Methane. ethene & ethane) 4°C/HCI (3) 40ml Vails y ... cf 

ChlOride 4°C (I) L HOPE VE.s 
TAL Metals Plus Strontium & Tin 4°C/HN03 (1) L HOPE y.;;,s" 

Gross Alta 4°C/HN03 (1) L Glass Amber -
Gross Beta 4°C/H~03 (1) L Glass Amber -
Total Organic Carbon 4°C/H~O. Il.. 6/AS.S Airl. Y$$' 

OBSERVATIONS I NOTES: 

ZZ60 - 571 : /6'. :]j ~ 0. ~63 ::c Z. 'l~/ ""..-.:: /C)·.f'L 

• Circle if Applicable: Signature(s): . 
MS/MSD Duplicate 10 No.: 

. ~~ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 
I j()O 5.77 
'104 .-<\. 83 
//0 R 5 88 
III L So :'18 

1/ 16 5" 90 

//20 5.7" 
11 ~o :5".93 
1/ ---:j.o ::>-. 'j.5 

/15C) 597 
IL oe) 5.9,8 
/2 Ie) &,;.oQ 
11.t. O ~,7 

1230 5.')iJ 
1240 6. 0 c;) 

)25'-' t6 00 

/300 6.0/ 

1300 ~.~ a z... 
/<~5 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) 

- -
17 d 

I 70 
/2.0 6. ~-4 

IZ 0 Q 
,.. 
...... "',.-

/2. 0 ~.4~' 
I,?d -<;:97 

Ii!. a 5".7 ~ 
;z..o 5·53 
,2-<.J ,- -G :5.0;> 
/Zo 5,47 
12 0 50 <1,'" 
/2 ~ 5·33 
12...0 5. =3<J 

IZo 5'.31 
, (j~) 5"-32-
IOc) :5.3'-

.ATURE: ~~ 

WELlID.: WES- /-//- 8Z. 

DATE: 4 - /fL - 0 Z 

S. Condo Turb. DO Temp. ORP 
Comments 

(mS/cm) (NTU) (mg/L) (Celclus) mV 

- - - - - s~..,~?' ..P..:.-'~E 
.,.. c',go 1-1 L- SI c/ .. "c:./y 
...... 1'2,.~ 

o .z.4<~ lS~ J. /9 /:;- 9~ ~~ /~4° 
.., • ,,<VC> 

-~. -...... 23 zo r 
0, ZL9 45 4.t:10 /'6.2G /~9 1. Sf) Q L."L &;f~ 
0. /0"7 3z- 3.93 /5, 95 ,532. aoco L.! ~ f-A/t 

0.093 24 J. g z.. 16.0 '7 ~9S" S2.0Q L!~EA~ 

Od:J7'" 17 3.6"4- /0./9 45"~ ~4tJ() /!LEA~ 

o.e 7b /1 305 /6./3 484- 760 0 L!~E"""A' 
0.673 7.G, 3.04- /~.18 ;"01 8800 t!L&"A,J(' 
0 0 75 6.4- 3.z~ I 7 -7t;. 50(. I()()t> d eL£A/f 
<:) 070 5.6 3.2Z /6.73 .r:; =l 0 /1 ZoC) C L/1"-'I-If 

o·o<Q7 5·4 5'·4G. IS.8(j 5{;3 112400 CLE;f/f 
0.0(.7 5./ 3· :19 /t;.4- 2- 55l. I/?/~o t:JLLI-4/( 
0.06 6 4·~· 3 41 /~.z"J 55"4 rj4~oo C!.,&""'~ 

16 c.6!> 4.4 3·5~ /~./7 -5'~2. '5~oo ~LE""~ 

- S- ~-1-c. ,:r y~;'??".,.t. ~-G 

---- -- .--~-~~.-.--~ --------

fit/AI I/<.Ji.. ;:;- /p,., ~ L 

• 
PAGE Z OF c:;: -.-
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SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS Inc Page 10f 3 

, 

Project Site Name: NSWC Crane Samele ID No.: 0 I C;w / /02 

Project No.: CTO 158, N3959 Samele Location: WES-/-//- 82 

Sampled By: Terry Rojahn ~ K. S i (VI. pc:; ot-J Duplicate: D , 

SAMPLING DATA: 

Date O//4/0 Z- Color pH S.C. Temp. Turbidity DO ORP 

TIme /3 0 :) (Visual) (SU) (mSlcm) ('C) (NTU) (Meter, mg/l) mV 

Method low Flow. CL.E--1"" :5". "52 0.06 5 /£./7 44 3. :j--5" + 'S62 

SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Alkalinity: total, as CaC03. Range 10 to 1000 ppm 

EqUipment· Chemetncs Test Kit Analysis Time' /~42. 
(X,S) 

Range Used Range Concentration ppm 

13'" 10 to 100 ppm 15 Concentration: ,;- ppm 

D 50 to 500 ppm 

D 100 to 1000 ppm 

Notes' 

Carbon Dioxide: CO2 , Dissolved, Range 10 - 2500 ppm 

EqUipment Chemetncs Test Kit Analysis Time. /5 3C 
, . 09 Range Used Range Concentration ppm 

Ga' 10 to 100 ppm ~(j ; I Concentration: ~Q ppm 

D 
• j ~ 

100 to 1000 ppm 

D 250 to 2500 ppm 

Notes' 

Dissolved Oxygen: O2, Range 0 - 12 ppm 

Equipment· Chemetncs Test Kit AnalysIs Time /5'4-S 
(kS-5 

Range Used Range Concentration ppm 

D Ot01ppm Concentration Z ppm 

G3" 1 to 12 ppm 2 

Notes 

Hydrogen Sulfide: as H2S, Range 0 - 5 

EqUipment. HACH HS-C AnalysIs Time. /5"~3 

() 0 
( .--r. f".~ 

Concentration. mg/L '- '----- -----' 

Notes 



SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc 

HACH IR-18C 

Concentration Cl ______ mglL 

Manganese: Mn2
+, Range 0-20 mg/L 

HACH DR-850 Colorimeter 

Program No . 41 

0.7 mgIL 

Notes 

Sulfate: S04 ,Range 0-70 mg/L 

HACH DR-850 Colonmeter 

...... 'nr"'"' No : 92 

I Z. mg/L 

HACH DR-850 Colonmeter 

IPrClor::lm No.: 93 

0.01 mglL 

Page 2 of3 

Sample 10 No.: 0 I G W // 0 Z-

Sample Location: iN E 5, I - 1/- 8 

Duplicate: 0 

Analysis Time: 

AnalYSIs Time ./5 z e 
<£v 

AnalYSIs Time 

Analysis Time. /59'8 

C5J 

• 

• 
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• 

• 

Tetra Tech NUS, Inc 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Page 3 of 3 

Project Site Name: NSWC Crane Sam~le ID No.: o/Gw//o Z 

Project No.: CTO 158, N3959 , Sam~le Location: We S~ / -//-82-

Sampled By: Terry Rojahn e K, S;;orps ... /l Duplicate: D F I 

SAMPLE COLLECTION/ANALYSIS INFORMATION: 6//?/o"L 
Nitrite: N02 '-N, Range 0-0 35 mg/L 

Equipment" HACH DR-850 Colonmeter AnalYSIS Time /fo<;S 
Program No.· 62 G 
Concentration· 0 mg/L 

Notes· Altemate forms. N02 Q NaN02 n 
Nitrate: N03'-N, Range 0 - 0.50 mg/L 

Equipment· HACH DR-850 Colonmeter AnalYSIS Time 17;).. ~ 
Program No.· 55 @ 

0", Db Concentration mg/L 

Nltnte Interference Treatment D 
If results are over limit use dilution method at step 3, 5ml sample 10ml DI result X3, range up to 1.5mg/L 

Notes Altemate form NOJ {)"llYJ MQ)/L 

-~~~ 
All data fields have been completed as necessary· 

Correct measurement Units are cited In the SAMPLING DATA block 

Muhtphcation is correct for each Multiplier table: [d--
Final calulated concentration is within the appropriate Range Used block: [3-' 
Alkalinity Relationship is determined appropriaHy as per manufacturer instructions: 

QNQC sample (e 9 , Std Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected: I2T N A 

Title block is initialized by person who performed the QNQC Ckeckhst· ff 



( I t) T_ Tem NUS, '00 GROUNDWATER SAMPLE LOG SHEET 

Page I of z.. 
Project Site Name: NSWC Crane Sample 10 No.: 02. G.W' ~40 2. • Project No.: N3959 Sample Location: W£S~/-htf- SJ 

Sampled By: --r. .lftJJA ## 
[] Domestic Well Data C.O.C. No.: /17&~ (5 til!:" ~ '0 z.. 
[Xl Monitoring Well Data Type of Sample: 
[] Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: (J) /.:;- / ¢; z.. Color pH S.C. Temp. Turbidity DO ORP Other 

Time' /ZS-S- Visual Standard mS/cm ·c NTU mgll mV NA 
Method .PEA is /4-/ ~c.. C!UF,," ~.3~ /,083 /'?,2.4 /tit 2.4/ -.57 -
PURGE DATA: 

Date: G:./~ /0 Z. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method' P.E~/S~"'//;C 
Monitor Reading (ppm). -
Well Casing Diameter & Material 

Type LkO I'Ve.. See Low Flow Purge Data Sheets 

Total Well Depth (TO) 3 9. (! 
.-

Static Water Level (WL}./3. ~, 

One Casing VOlume(g~ I';'~ 
Start Purge (hrs) otJS-° 
End Purge (hrs) /2..:,-0 

Total Purge Time (min) 2..4() 

Total Vol Purged (ga@.U. L • SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX Volatiles 4°C/HCI (3) 40ml Valls '<5S 
DIS. Gasses (Methane, ethene & ethane) 4°CIHCI (3) 40ml Valls ;..til 

Chloride 4°C (1) 500ml HOPE I 
TAL Metals Plus Strontium & Tin 4°CIHN03 (1) LHDPE \ 
Gross Alta 4°CIHN03 (1) L Glass Amber 

Gross Beta 4°CIHN03 (1) L Glass Amber 

Total Organic Carbon 4°C/H2SO. (1) 500ml Amber Glass ~p. 

OBSERVATIONS I NOTES: 

rap fe<U"-v (Z9./" ) 

I'.//"~~ e Z~.~' 
3 9~(} - /j. 65' c Z5. 35" tr 

0./63 ;:: ?'.I .f'~ I d~ /~.~ L. 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7/~ • 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 
DB:;c;) 13,6~ 

090 .:. 16".lZ. 
O9lO IS.7~ 
09l. o ,i~,ZO 

O~?Cl /~. &.z. 
0940 I~· 94-
0950 17. 28 
/0 00 17. 59 
/010 17- 88 
lazo /8.1.>4 

10 3 0 IB,/G 
1040 18 31 
lo5Q /8. ¢.6> 

L 100 /tj. S, 
I l to /8.76 
\ I z.a /8.~2. 

1I30 /9_/0 

ll40 /9,~Z. 

1150 1,9 .. 3 t;. 
,ZCQ 1'·50 
l'Z..IO ,'9.5'6 

J;z.z" i7. cG 7 
12.30 17, hI 
IZ4° l'. 'I 
IZ50 19. 1 B 
;1.55" -

I 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Min.) (S.U.) 

- -
IZt:J ~. ()'1-
1 00 d...01 
/0 0 ~./z. 

100 ~.17 

100 ~,Z1:> 

100 t£,Z~ 
/00 d>.3° 
100 ~3-z. 

JOO ~.3Z. 

100 ~.31:l-

/<>0 6.3" 
1 00 L... :;?7 
/0 0 ~.37 
/.,0 tf:..37 
1<>0 ~.3~ 

/00 635 
I ,,(J ~.3~ 
10 0 ~.35 
/011 (j,.35'" 
('oa ~.3> 
100. &..34 
,ou ~3~ 
jQoO "_~3 
'QoQ ~.34-- -

SIGNATURE: ~~ 

S. Condo Turb. 

(mS/cm) (NTU) 

- -
/.t>Z 2 ,;50 

),eJ3:'- 9() 

1,,043 70 
1~()5fi, ~5 

/.06"& "5"0. 

1.077 4 0 

1,07' 33 
1,,079 3 0 

I, a 8 / 2., 
1.08' z/ 
/.0 ~, 2" 
/, I (J z...:c ltD 
I, I CJ 0 ,7 
/./(..)0 /4-
/. lu c) 14 
I. ()94 ltD 
J. loj j~ 

I, Ie) 4 lib 
I, /Q4 IS 
J. 09 7 ,5 
/.097 /8 
I.oaz.. /7 
( .0,0 If;. 

I. cJ8-~ ,'" - -

WELlID.: loVeS- /-/4 - e.3 
DATE: Cr:JJQ5/0Z. 

~ . 
DO Temp. ORP 

Comments 
(mg/L) (Celcius) mV 

- - - s ,-L"",c ~ ....... ~...r6..:F 
~.7(j /~~Z - ~ / Z04/W/ ~Au//~ 
1~// /'fI-.9"- -/c;) 2200 S/. ~~c/y 
2,9/ ,"i'. 73 -It!}- 32 0

" 1/ " Z,70 1"',5"' -Le> 420~ ,. , . 
Z.9t.J 14,68 -27 5"200 ~L~"',If 

7,'3 14.74 -3t:. 62:c:.o " 
2., :i~ 14,~8 -3' 7~oo • I 

2. -0 .::1 /4.71. -41 8200 I' 

2" -s'l 14.8 0 ... 43 920C " 
2.47 14· 7() -~ /ozoo " 
2,4~ /484- ·-so /IZ~C. " 
z..4-? 14. 'I z. .5

' 
/,zZoG it 

2,,:j'0 14,6' -ill.. I~ZOf) I' 

z. .. 9- 'I )4.8~ :."53 14Zoo " ; 

2..4-9 J4.9Z- -52- 152(;)0 I' 

Z.?8 14.84- ·51 /~ZOO , ' 
2..48 15, ",9 ... 6 3 Irzoo I ' 

2.·47 IS,/7 -:54 18Zoo ., 
Z.4" )5. IZ -5S /92Q U .r 

Z.47 IS. Clc.l -S4 ZO~'::'Q \ \ 

2..qz. 14·'0 - 5~- ZIZoO L, 

2·41 14·48 -5~ Z2.ZQc ... 
2...,4Q /4'2.9 _~7 232QO .. 
7.4/ 14-.%4 -S7 Z4-zo Q , . 

- - - $'" ...,,,, ,.:£ "-'';''''<E 

PAGE10F2.. 

, 



[ It] T_Te<hNUS,'oo GROUNDWATER SAMPLE LOG SHEET 

Page I of z.. 

Project Site Name: NSWCCrane Sample 10 No.: O/Gw,/"!i'a2 • Project No.: N3959 Sample Location: w£S"#/~/6'~ f!13 
Sampled By: r40~H';'/ 

U Domestic Well Data C.O.C. No.: M~B<i 06.402-
[X] Monitoring Well Data Type of Sample: 
U Other Well Type: [X] Low Concentration 
U QA Sample Type: U High Concentration 

SAMPUNG DATA: 2.0 

Date' ~ /17/c 1. Color pH S.C. Temp. I "Turbldity DO ORP Other 

Time: . /410 Visual Standard mSlcm 'e NTIJ mgll mV NA 
Method: BU'o /.Jc~ c:!L£Ax.. ~4-Z- 1.396 1'.9 z, 2!Ofr9 8.3-;,- - 71 -
PURGE DATA: 

Date: ~ //., /0 't.,.. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: I3i..AOLJ£/L 
Monitor Reading (ppm): -
Well Casing Diameter & Material 

Type: 2,H IO PVG See Low Flow Purge Data Sheets 

Total Well Depth (TO): ¢o, a 
Static Water Level (WL). 2 7.()~-
One Casing Volume(gaO 8 
Start Purge (hrs): I"?o'i 
End Purge (hrs): 14 0 0 

Total Purge Time (min) //':/-

Total Vol. Purged (g~ /0.4- • SAMPLE COllECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX Volatiles 4°C/HCI (3140ml Vails 'YL5 
Dis. Gasses (Methane, ethene & ethane) 4°CIHCI (3140ml Vails VI6 
Chloride 4°C It.. "'''''- HOPE V';S 
TAL Metals Plus Strontium & Tin 4°CIHN03 (1) L HOPE YES 
GrossA/fa 4°CIHN03 (1) L Glass Amber N U 

Gross Beta 4°CIHN03 (1) L Glass Amber AlO 
Total Organic Carbon 4°CIH~04 tL Amber Glass YeS 

OBSERVATIONS I NOTES: 

",,0. ° - z 7 Q:5' .; /Z-·9'- ~ ()./63 .:- 2. I 7" / OA. 8.oL 

/VA7/" ..z:-A'/ ~ /C e ~ "'-I .J~t5's .. 

70,1' "" .$' Co ,. C. t! 1 : Z~, z...' 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: 

~~~ • 



• • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

lLoa 2. 7.CJ:) 

it. IS :l. 7. l. .., 
/Z It;. ~7. 3~ 
I Z. 2.0 Z 7 A S" 
IZZ.-S Z 7. :>-5 
IZ 30 :2 'T.63 
12.. 4 0 L '7. 7 I 
JZ6'O 2.7, eo 
I':?oo 2'1.93 
13/ 0 2<8,08 

132. a 28. ,3 
1330 28. 1/ 
J~ 3S 28.olJ 
J3_4° :£8 0:> 
/34-" ,26,Ob 

IJ SO 28.<.l'l 
i3 5:;; 2.8 I c) 

J~Oo ZJ C) 9 
II ~():5' ,2,!3. I () 
'11'/0 -

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) 

- -
130 '-
l4.a ~.~3 
/0 0 -
100 ~.,i' 
/0 0 ~,55" 
1 00 t.,6'~ 
IDe. ~.5"~ 
/0 0 6 -56 
/OC. ({..54 
/po 6. -5"() 

7() ~,S-Q 

';;-0 6,. t:f , 
5'0 6.·49 
7 a h-<f5' 
70 6.4~ 
7() 6·-1~ 
7 0 ~.~~ 
7(. 69?-- -

SIGNATURE: ~~...,L 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

(mS/cm) (NTU) (mg/L) (Celclus) 

- - - -- - - -
1.7/Z. "37 10.46 /4:)~ 
- - - -

/~83 26'" /o.aZ /4P} 

1.~4.Z. 17 9. ')~ IS3L 
1 ~ ,0 /? /o,u> 15.2,.4-
i,s~1 l/ 10.3 z. 1:5'.17 
/,168 '7. / $1.34 14·77 

1·4J~ '3.9 9,~2 Io.Z9 
1.-458 2·7 9.go ,':r. 9£ 
/.4tJz,° :3.4 /0.13 17,/" 
/.9-'}(J 3~ '- /02> J7.~8 
J. 5"ZC' ";l I /t) dl /8. <to 
/'. ~~7 3.t; j(.}. 3 z. /6. 0":' 
1/473 :)./ 8/47 fb.6¥ 
/, ?~3 Z./ 8. q.. (J /~ /:;0 

/ i'? /( /. ~ 8 .. ;;'1: L~,7g, 
(, J J 6 2,0 ~3> /" r z. 

- - - -

MIN V'" ;; 9. () j. 

wc">-I·/~--8.9 
o 1 Grw/~-oz 

6//G"/OZ. 

ORP 

mV 
Comments 

- 5"r"-cr ~&--'..e'"G"d 

• 

- ~50,;'\A.1 ~LtfE.,,-< 

&'./ /o70~/ lA 

- 1470 01'« 1 .. 
- 7l.. 1'J7°M.1 L-

-74- 24 7()M I ", 
.. 74J 347o/H/ .... 
- 74- 4470""" / I.A 

" 

w7~ .e:;470M./ .. 
-74- ~ 4 70 MI ,. 
-7> "747(),!'Jt1 L/ 

-77 8170 h7/ t I 

-78 &42,..0hf I . ( 
-77 8670/#'11' 1;1' 

-7~ 902..0 htj If' .. 
- 7~ ?3 70/11 / 

I f 

-7~ "J 7 2t:iht / /~ 

- 7Z-- /~o 70;M/ Ii' 

- 7/ 1~1-Lom/ ~.( 

- f,-f /?7"'" L.d" 7/",.".9' 

-

I 

, 

PAGE~OF~ 



SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS. Inc. 1of3 

Prn;"",t Site Name: NSWC Crane SampleIDNo.: o4W/?,o 'Z,... 

,",r/"", .. ~t No.: CTO 1 Sample Location: We-s- - t - I 5 - c5 S 

Duplicate: D 

Color pH s.C. Temp. Turbidity DO ORP 

Analysis Time. I 5" S 7 

Concentration z.. -S- 0 ppm 

UICIXI(le: CO2• Dissolved, Range 10 - 2500 ppm 

AnalysIs Time. j 5' J , 

Concentration 5' 8 ppm 

Oxygen: °2, Range 0 - 12 ppm 

AnalysIs Time / ~ 0 :J 

Concentration 0, "3 ppm 

AnalysIs Time /,-.? ~ 

Concentration mg/l 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc. Page 2 of 3 

Project Site Name: NSWC Crane Samele 10 No.: Ci6WIS-(J~ 

Project No.: CTC 158, N3959 Samele Location: W~~ -/-/o,8?> 
Sampled By: Terry Rojahn . Duplicate: 0 

SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Divalent Iron: Fe2
+, Range 0-10 mg/L 

Equipment· HACH IR-18C Analysis Time. /~-O5---

Concentration' 
!:J.8 

mgfL 

Notes:~VEA. IA.! 3, "J L-.".., r cJ/: ..,t-j~ .J?,( /8-;;-'(j 

Manganese: Mn2
+, Range 0-20 mg/L 

Equipment· HACH DR-850 Colonmeter AnalysIs Time. LS l.,1 
Program No 41 

Concentration /.7 mgfL 

Notes 

Sulfate: SO/', Range 0-70 mg/L 

Equipment. HACH DR-850 Colonmeter AnalysIs Time 1735 
Program No' 92 

Concentration )80 mg/L 

Notes 
I(E5U 1 + OV-= .It Ii ,.,-"T ()~ nsf 

Sulfide: S2-, Range 0-0.7 mg/L 

EqUipment HACH DR-850 Colorimeter AnalysIs Time. /-53 a 
Program No.: 93 

Concentration 0.0 mg/L 

Notes' 



Tetra Tech NUS, Inc 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Page 3 of 3 

Sample 10 No.: 0/4 Y//:r(J '2.. 

Sample location: WE $ -, -/ s-. tJ 3 

Duplicate: D 

HACH DR-850 Colonmeter Analysis Time: /7~Z 

Program No : 62 

Alternate forms' N02 U ,000 NaN02 C) -000 

HACH DR-850 Colorimeter AnalysIs Time /8 ~ / 

• ..,r.",.",m No.: 55 

(),.oO mg/L 

Nitrite Interference Treatment D 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range up to 1.5mg/l 

Alternate form N03 () • <l 0 

.r~·~~'~·measurement units are cited In the SAMPLING DATA block G 
IMlJlitplication is correct for each Multiplier table: c:r 

calulated concentration is within the appropriate Range Used block B" 
Relationship is determined appropriatJy as per manufacturer Instrucbons' 

HJI<VUL, sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nltnte Interference treatment used for Nitrate test if Nitrite was detected D N 4 
block is initialized who the ONOC Ckeckllst: Q---' 

• 

• 



• 
[ I t] Too. Te<h MJS, loc GROUNDWATER SAMPLE LOG SHEET 

Page I of 2.. 

Project Site Name: NSWCCrane Sample 10 No.: o/~wa.3oz.. 

Project No.: N3959 Sample Location: WP$-I-Z~ -~.3 
Sampled By: t fi'GJ4N..v 

[] Domestic Well Data C.O.C. No.: 11148.6 6~O(i 0 z.. 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

-
SAMPLING DATA: 

Date' ~L¢/oz. Color pH S.C. Temp. Turbidity DO ORP Other 

Time: /2/5" Visual Standard mSIcm 'e NTU mgll mV NA 
Method BL."Jt)OE~ C'U""~ ~,Z8 /,ti74B />,9/ '7./ 3.0/ 3 -
PURGE DATA: 

Date: ~/.¢/o2 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method 8LA£JPc",c -
MOnitor Reading (ppm) -
Well Casing Diameter & Matenal 

Type' 2 .. ' lJl PVC See Low Flow Purge Data Sheets 

Total Well Depth (TO) 48, 0 

Static Water Level (WL) 40.2.6 
One Casing VOlume(g~4-8 
Start Purge (hrs) OY~O 

• End Purge (hrs)' 12/0 

Total Purge Time (min) /{}O 

Total Vol Purged (g~ I/. Ii 
SAMPLE COLLECTION INFORMATION: .. 

Analysis Preservative Container Requirements Collected 

AppendiX IX Volatiles 4°C/HCI (3) 40ml Vails ,,(GS 
DIS. Gasses (Methane. ethene & ethane) 4°C/HCI (3) 40ml Vails -
Chlonde 4°C (1) 500rnl HOPE -
TAL Metals Plus Strontium & Tin 4°C/HN03 (1) L HOPE . 7.9 
Gross Alta 4°C/HN03 (1) L Gla~s ~II rtrer HOPE YeS 
Gross Beta 4°C/HN03 (1) L "lase ,Arilibel HOP£" Y~5 
Total Organic Carbon 4°C/H2SO. (1) 5COrni Amber Glass -

OBSERVATIONS I NOTES: 

W~ 6b£ .. W +/fJ or- SC!--I!&C#' 

48-40.25'::- 7-75" K I /6 ~ ~ /. 3,,9-+ I ..,~ ~8L 
;;:;,.? - Yc.4.-££"v ; 32... E:J I 
Buffo"" jJJIf! It : 41. 8& 

N6tL L/-vp£;< P/l.§.SS 4'~d'" e 571r-7'- eP"c /4''<40~ 

• Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

0940 4().-S5" 
d950 4 o ·3G 
100 0 ~(). -f/z-
/010 4O,5b 
/tJ20 ~(). 5"~ 

/030 40.~{P 
/040 4a.7Z. 
/050 4 0 'hJ3 
//od 4-0.63 
/1/0 40.~4 
IIZO 40,6=5 
/130 40,67 
1140 4(.)· 70 
JiSt) 40.74 
1200 40.7' 
IZIO 40 76 
l215" -

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) 

- -
/O() ~,49 

lot::> 645 
100 6.43 
'jo b.4c) 
:10 63~ 
90 6.. 37 
6 0 ~.3 5 
1::>0 6·34 
70 ~.32 
70 ~. 3-z.. 
/rl ~, ~ 1 
70 ~.3() 

70 6-2.9 
7(.) ~. 2..'] 
7C) 6.2,8 - -

SIGNATURE' -r ~ , •. ,~;h4-

S. Condo Turb. 

(mS/cm) (NTU) 

- -
1,87:5' /40 
i.85Z 13() 
/,a24 /2.d 
I 792- 90 
/,787 J7 
/,782. 66' 
/·76' 57 
/' 7~~ /~S 
/,738 ~r; 

1.723 28 
/.70' Zz.. 
1,687 /7 
'.~72 I.~ 
I ,t,;~Z- 1/ 
1~&'4e 9 .. / 
- -

-----

/fJ11./ U/ ~ 4.6'1 

• 

WELLlD.: W~S-/-2.3· 83 
DATE: ~/4/0z. ..- , 

DO Temp. ORP 
Comments 

(mg/L) (Celclus) mV - - - S~..,~ f- /~,..p6"G:-

7'- 7(1;. 15,83 I /~()O ",,/ o".lMY/$~ 
£.11 IS: 77 7 ~""I /1 

439 IS: 7() IZ_ 3dOO MI II 

~.3O 15: '5'~ IS' 3900 '""/ Sl Lt.LQ//~ y' 

397 J0,78 13 4800 fit... I ~1. c,t..C<..l 0 y' 

3.~8 /~. <:) 7 /0 .:s 7c:n >'Y\ l S \. CLO'-l DY 
~.38 Iii>. 19 7 c;,3°0 t'h \ C.LcA;,( 
4,1/ /6.3 CJ S' ~_.,_()a tr\ 1 Cl-5AI'< 
3.84 /&,,23 4 7"~OOMJ C!G&'"",,e 
.].63 /6,/5' 4- 8300MI c!'L.EA~ 

3,q.f:/ /h./O 3 9006M I ~t.,6AIf 

3·35" /6. 0 7 c~ 9700MJ C.La.A~ 

3.2Z. /6.03 2 1C)400M l CL.IIA,k( 

3.0' /,"0':' ~ lLLOd~( CLa"lfA 
3,D I Io,?/ 3 J J 8(JCl M.I CUtI/.-<.. - - - S4~r 5AMP~""''''''''''G 

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

PAGE~OF 2-

• 



• 

• 

• 

( I L] Tel" Teon NUS, ,", GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[Xl Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type· 

SAMPLING DATA: 

Time. I 1-1 <: 
PURGE DATA: 

Date: "., 4-. 0).. 

Method· f> l t\ OO'C Y2. 
Monitor Reading (ppm)' -

Color 

Visual 

aeM 

Volume 

........ 
............ 

NSWCCrane 

N3959 

pH S.C. 

Standard mSlcm 

7~O-J..... 1 .. 3b~ 

pH S.C. 

--............ 

Temp. 

°c 
f't-.. ~ 

Temp. (C) 

PageLofl 
01 qW Z~ 02--P 

Sample 10 No.: 0 I G- LV J... <;'0 :l. 
Sample Location: 0 I .. ~~ 
Sampled By: iZ... s'r 1\1 eO W-
C.O.C. No.: .-'16 &f, Ob \402-

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Turbidity DO ORP 

NTU mgll mV 

,~ (J .. G.3 ~3:t 

Turbidity DO Salinity 

~ 
-' 

Other 

NA 

Other 

Well Casln~plameter & Matenal 

Type· :t pV L ~LOW Flow Purge Da~ 
Total Well Depth (TO) 31: 10 ~ ~ 
Static Water Level (WL) ).t>. '{O ~ ----One Casing Volume(gaVL) ~ .. :t.. ~ 
Start Purge (hrs) J 0 ~ J ~ 
End Purge (hrs), J 4- I c;: <" 
Total Purge TIme (min) 1.. , 'T-
Total Vol Purged (gaVL), 3.. 7 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX Volatiles 4°C/HCI (3) 40ml Vails 

Dis. Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Vails Y£s 
Chloride 4°C IL 11 "nn. HOPE y£s 
TAL Metals Plus Strontium & Tin (1) L HOPE 

G~ssAlfa L. UlcI"" "\IIIUCT 

GrOSE 8ets ber 

Total Organic Carbon 4°C/H2SO. fL Amber Glass YeS 

(I)L HDPE 

OBSERVATIONS I NOTES: 

4 ~ti~ I 

I '~\.)\\ \J , , I I I t VJ I ... ,'~ -
~l -0 't tJ ~ c.o t-' 0 

o v> ("'. ~ .. 
Circle if Applicable: ;1;; EL MS/MSD Duplic:ate ID No.: 

--.. -
I " 



~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

Time I Water Level 

(Hrs.) (Ft. below TOC) 

110\""'\ ?-O .. '10 
/J)5:Z I~_LJ~ 
; I 00 I :t I . I \c 
It 0+ 1 __ 21- :to III 0 5 I -2 I. h 3 
f r:L 2.1 .. 1-3 
f' ':2. 0 .2.1 • _3.2.. 
ll3D I .)...1. 35" 

I i I~O 1 ..2-.1 _ 3 / 
n <;0 I..J.. I . +:s 
,1..00 I 2.; ,±~ /)., '0 12\ _ 4-4-
D. ')..'0 1:2..1. n 
IlSO Ill. <:'2 

111.:\0 1'.2.1- C\ 5' 5" 
i1... C;U 1..2..1" -~~ 
13Gb 121. 60 
1310 IAI. 62 
1 3).\)_ I?-\.h < 
t3s V 1':2..1. "B 
I~L6L~ 
\~;;t) 1:2..1. Co B 
1400 J2..1 _ '7 l. 
14-05:. 12..L._::ll. 
\~ S" I ~I , "'J I 

LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
N3959 

WELL 10.: 
DATE: 

6/ G-W L~ 0""2-
C ·I+·UL 

Pump 

Rate 
(mL/Mln.) 

J I 0 
~o 
fjO 

JlG 
BO 

II 
~o 
s-o 
00 

1 

\VI 

pH I S. Condo I Turb. DO I Temp. ORP 
Comments 

(S.U.) I (mS/em) I (NTU) I (m~L) I (Celelus) I mV 

370 ..-
ls:mVtF fYif.9t CtWllP lTC~u~O( 

1'(0 ODOit ' 
7"oC;--li .. ?~J7' - 1.3), I 11-.4- 1:>...( B 

7 .. 0+ II .. -s'4- I 3q 0 11 .. ('1 I '~rC::- I :t~~ 

7., o§U~-3~~[3J30 J. oCI_L~)..., 1:l-3 I 
7. ~ _ I L.3kE.L I ~~~o.. lL l C LtS' .. c;- I )...3"\-
7.., o"\- II. ~c. <; I ~ q D lo.q~ I I~~ 1.:t3 b 
7 .. 0+ I -I. '3<0>.0 1 )...00 11.0,01 J~~1~3B 
7~4- I" 5 fJ~ 1 170 lL 0 ~--' L <;;, r:;- 1 2. ~ 7 
7Qo"2, 1(, 3~71 It;o I. 09 I I ~\ c;:- I J.3 £3 
7. 0-2-, II. '-~G,CI i 0 C; Lodge I (c;-'"f _IUli 
7d 0 s I J. 3Co+ I 7 c;- I(j. f4- I IC;" '1- 1:1.3 f1 

L"z....n.~ 1/.,3bt-1 b~ lo .. qf-I {<;,.J ___ ~I5. . .:s fj 
7_D3--1 (4 3~(" T ,,1)0 6.721 14. q 1:1...3 '1 

17;o'?' li.sG.S-1 40 O/i '10 1 (~, 7 I ~8 
17, OS II. ~C:.c;- I 33 OJ. 71-1 l'k7 1237 
[7,,03- Llv3b7 IU~q O~q~.Lili~:i1k 
7.03 II .. ~Co~ 1 ;t.~ Oy ED .. I 04-'.1 1).3 ~ 
71 0 3 II \''3.~Lifi 0 .. CJ11 r± .. 3_~-=-~$ ~-
7~ 6 3--1To~G3 I 14- 10. 71"1 I~+ 1.)3~ 

1710 -S ntl<,~tt 1 IA:. 1(),,0(O I 14= .. ~ 123'2.., 
7,,03 IL..3~-; I li. fJ <I ()1'Jl4-.. CaIJ-.S_~ I.r-

7 .. 0'2... I L <.co; I I". o ,(Q5 I i4--.5"" I L~ l vr S-r1\ttr" SI\1'tW1
\( N, 

SIGNATURE: 7~A • • 
PAGE~F :2.. .-



• 

• 

• 

SAMPtE lOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc. "" . Page 10f 3 

Project Site Name: NSWC Crane Sample 10 No.: 01 GWZS-oz 

Project No.: CTO 158, N3959 Sam~le Location: W£S~/- 2S- ~~ 

Sampled By: Terry Rojahn tf K. 5/1",I'suA/ Duplicate: 0 

SAMPLING DATA: 

Date: r;;,//4/dZ- Color pH S.C. Temp. Turbidity DO ORP 

Time: '/4-i~ (Visual) (SU) (mSlcm) ~C) (NTU) (Meter, mgll) mV 

Method Low Flow, fZ.,U\DOfJ.... c.\.~ 7.0'1... (~ 3b5 l4'u c;- f4- o.~3 23.2.. 
SAMPLE COLLECTION/ANALYSIS INFORMA nON: 

Alkalinity: total, as CaC03, Range 10 to 1000 ppm 

Equipment' Chemetncs Test Kit Analysis Time: 1),0" 

Range Used Range Concentration ppm 

Of 10to 100 ppm Concentration' 1.. ~o ppm 

[!1 50 to 500 ppm As-0 6 0 100 to 1000 ppm 

Notes 

Carbon Dioxide: CO2, Dissolved, Range 10 - 2500 ppm 

Equipment. Chemetncs Test Kit Analysis Time: I "Sf 2-, 

Range Used Range Concentrallon ppm " 

g' i " 

2.5' 10 to 100 ppm 25" : . Concentration . q ppm 

0 100 to 1000 ppm 

® 0 250 to 2500 ppm 

Notes: 

Dissolved Oxygen: °2• Range 0 - 12 ppm 

Equipment: Chemetncs Test Kit AnalYSIS Time' (ttl 

Range J,lsed' Range Concentration ppm 

[EJ Oto 1 ppm 0 .. + Concentration Oot ppm 

0 1 to 12 ppm 

C§) 
Notes' 

Hydrogen Sulfide: as H2S, Range 0 ~ 5 

Equipment HACH HS-C AnalYSIS Time, /5 r~"'-

Concentration C7.0 mgll ~ 
-

Notes' 

, 



SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc. Page 2 of3 

Project Site Name: NSWC Crane Samele 10 No.: OI6,WZ5*O z.. 
Project No.: CTO 158, N3959 Samele Location: IIVeS- /-Z5" - 8 ~ 

Sampled By: Terry Rojahn '~ 1<- "Si ~/Sd,-.J Duplicate: D 

SAMPLE COLLECTION/ANALYSIS INFORMATION: t:://.;7/oZ. 

Divalent Iron: Fe2
+, Range 0-10 mg/L 

Equipment: HACH IR-18C Analysis Time: 1~5"2. 

Concentration: 0·0 mgll C5 
Notes: 

33 .,,:- ffic.~ lJ~ -85"0 c:.u /"'/ ;,.., ,Ie,,-
j?rt:>t· 

Manganese: Mn2
+, Range 0-20 mg/L 

Equipment: HACH DR-8S0 Colonmeter AnalYSIS Time /42<:: 

Program No.· 41 

6 
Concentration 0.""3 mgll 

Notes 

Sulfate: SO/-, Range 0-70 mg/L 

Equipment: HACH DR-8S0 Colonmeler AnalysIs Time /44 0 

Program No .. 92 C5 
Concentration >80 

mglL 

Notes· ,e£fU~-r A13C1v& .£H51. /7'6$/ L/;",. "/ :; a./3_;//L 

~ulfide: S2., Range 0-0.7 mg/L 

Equipment" HACH DR-8S0 Colorimeter Analysis Time: /9~a 

Program No.: 93 
. 

C~ 
Concentration· O.CJZ mg/L 

Notes· 

• 

• 

• 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc. 

Project Site Name: NSWC Crane Sam~le 10 No.: 

Project No.: CTO 158, N3959 Sam~le Location: 

Sam~led By: Terry Rojahn ~ K. S-;"'1'5<'>...J Duplicate: 0 

SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Nitrite: N02 --N, Range 0-0.35 mg!L 

Page 3 of 3 

c:) / G j,(/ 2. 5' a Z. 

WeS"- 1-25- /3 ~ 

EqUIpment HACH DR-850 Colorimeter Analysis Time: lb~ 
Program No.: 62 C0 ConcentratIon 0 mgll 

Notes Alternate fOnTIs: N02 0 NaN02 
() 

Nitrate: N03--N, Range 0 - 0.50 mg/L 

EquIpment· HACH DR-850 Colorimeter AnalySIS Time i7S~ 

Program No 55 C9 ConcentratIon iJt OS mg/L 

Nltnte Interference Treatment D 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range up to 1.5mg/L 

Notes' Alternate fOnTI. NOJ o t' 2..' t\-1 ~/L 

~~~ 
All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPll~ ~TA block: 

MulitplicatJon is correct for each Multiplier table: e:r 
Final calulated concentration is within the appropnate Range Used block' 

Alkalinity Relationship is detennlned appropriatly as per manufacturer Instructions: 

QA/QC sample (e.g, Std. Additions, etc.) frequency is appropnate as per the project planning documents' 

Nltnte Interference treatment used for Nitrate test if Nitrite was detected. bJ.--- AI A 

Title block is initialized by person who performed the QA/QC Ckeckhst g' 



[ I t) Tetr. Te<h NUS, 'n< GROUNDWATER SAMPLE LOG SHEET 

Page / of Z. 

Project Site Name: NSWCCrane Sample 10 No.: O/~WZ6az- • Project No.: N3959 Sample Location: W§,(- t..- Z~· e.3 
Sampled By: 7': JG:, ./AH~ 

[] Domestic Well Data C.O.C. No.: M 6.84 o6()4 oz.. 
[XI Monitoring Well Data Type of Sample: 
[] Other Well Type: [XI Low Concentration 
[] QA Sample Type: [) High Concentration 

SAMPLING DATA: 

Date: {{;/?/Oz. Color pH S.C. Temp. Turbidity DO ORP Other 

Time: /800 Visual Standard mSlcm ·c NTU mgll mV NA 

Method. B£A/.:>o.£.<. ~LcA;( e:,34 /dZ9 /5,42- /~ z,~~ +7 -
PURGE DATA: 

Date: 6/~~"L. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method' 8bfppE-<. 

Monitor Reading (ppm)' -
Well Casing Diameter & Matenal 

Type' 2,.r lR Pre See Low Flow Purge Data Sheets 

Total Well Depth (TO)' SfI.. d 

Static Water Level CNL)35. z.. <; 

One Casing Volume(gc4lO /4 
Start Purge (hrs): /3-S-~ 
End Purge (hrs) '7S-~ 
Total Purge Time (min) 2-4° 
Total Vol. Purged (gaC Z-3 • SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX Volatiles 4°C/HCI (3) 40ml Vails y'cS 
DIs. Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Valls J,JO 
Chlonde 4°C (1) 500ml HOPE ., 
TAL Metals Plus Strontium & Tin 4°CIHN03 (1) L HOPE \ 
Gross Alta 4°CIHN03 (1) L Glass Amber \ 
Gross Beta 4°C/HN03 (1) L Glass Amber \ 
Total Organic Carbon 4°C/H2S04 (1) 500ml Amber Glass .. 

OBSERVATIONS I NOTES: 
, 

~ 

7"/ a,: 
~~¢e,N'" 42.fju 

/'Qp1~ 7.N-hkC :: ~7?~ 
/¢L 

;5'8. (j - J.5,Z-7 ..:. 22.71 X 0./63 ::- 37/.,..1 c:>-c:... 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 774eL---
I • 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

1355 lS-Z' 
14-0> 3'-·38 
140/5 36,8' 
1?25 .~ 7.0/ 

1435' 37·()~ 

14-45 .J7.Z4 
1455 3'·L~Z. 

1505 ?,.. 7.4u 
iSIS :.{ 7 42-
J~Z5 ~144 
/53t> 37.51 
1545 57.58 
J55:5 37. td;, 
Jti>05 3774 
/b/S: 3"7.80 
If02~ 3 7·tB~ 
/635' .17. 'j 0 

Ib~~ 37.96 

IfD55 3'"7.9'5 
17CJ ~- 1'1. ~ 5" 
J'Jj5 1,94-
171.5 ~7, c;4 
J73~ 37. ?4 
1745 <7.'4 
17~~ ~/. 9~ 
/ fJ(J(,.) --

-
---

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Min.) (S.U.) 

- -
/"t:1 C..54 
/'t::Jc) ~.4-~-
/(')0 ~.4/ 
1(')0 C;. '3 Z. 
/C)o ~.2~ 
'jaO ~.31 
/00 &..37 
jOe,) /" 2.4-
J/1c.) L.. It:, 
10 0 ~. 13 
loa ~. /1 
100 6.1/ 
I(.)() &..ltJ 
i~"" &. r 10 

,~o{) t" Ie) 
IOe.) ~.J4 
/-,)0 ~ I~ 
Ic)o ~.1..4 

jCJv &.2,4 
90 ~ .z.? 
80 h. Zf;i 
5?O (;,30 
8(.) Ib 32. 
BO t;,.34 - -

SIGNATURE: ~ 

S. Condo Turb. 

(mS/cm) (NTU) 

- -
/,2.z.4- 95° 
l z..~6" 5.50 
/, 2~z.. 340 
'.2.41 3/0 
/. ZZ,,<:J 18() 
,.2ZG' /Sa 
/, z.z.'1 //0 
I. ll4 90 

1.198 75 
1./87 tD~ 
/ 179 ss 

i/· I 70:· 50 
1.167' 4~ 
1.160 4l' 
/·/53 38 
I· 14-1 34 
J ,/35 3 0 

L. J3 4> 30 
I, 13:1' 30 
I I J~ Z3 

j /-(/0 /7 
I. 13~ 17 
1 /3'Z.,. 17 
I.JZ-9 /6 -- --

WELL 10.: WcS - I~ Z~ ~ B3 
DATE: 6/0~/oZ 

DO Temp. ORP 
Comments 

(mg/L) (Celcius) mV 

- - - ~-<.r ~'<<ftf 
~. ",.3 /6.6;; -~/ ./C)Oo,.,/ (;;,,..,,,..,,, IS H 

2.. 9~' 1717 - 43 20QCJ "",1 ... , I 

3.2.0 J7.77 -3"7 3000,.,..,1 .. 
_'\. '3 17. Z.b -Z'j 40ao /'.;( I H 
3./c) /h.7Y -Z-C) Soo()MI CLOUDY 
.1.04 17.// -L d ~oaMI " €;;.c>/ /7·5/ - 2-/ 700dM I Sl.<:Ic.""d'l ., 

.3 89 17.z0 -1 0 gOOQ/If\ I ~. ~. 

7.. .9Z Ih.88 0 .90do IV' ( I' 01 

2.B~ /6.~4 +s /0 0 00,,.," ,. aA 

2·78 /6_42- ~ C;) IIOdOM/ t<. ", 

Z.7~ 163S" + 12- I Z(J dO p< I ~LE;4/( 
, 

Z.74 16.ZA + tb J3 ()dOM/ ~La;fA: 

2.7 1 1~.o7 -" Iq 14aoo-1 t:;!,tE'A/f 

2_~' 15· ~I +-19 ISOOCJM/ Ct.~A,;(' 

Z·6 cJ 15~e +18 J~odoMI C,l£AA 
Z,54 IS: 49 +17 l70ocJPI/ t!. '-E)I t'f 
2.47 J-5. 5'1 +13 J 80odM/ ~L.t:4~ 

2.49 IS; 56 +/3 I~OddMI c £.1i',I/~ 
z..~5" IS'. 83 + II I" 800 M J c:: '-e;J;( 

2 '7( IS, ae;. +1° ZOteO op\ I C(.cf"A;'C 

2 ~ c,. 15.70 +/0 Z14ool',d CLE41f 
2.6Z 1'5,6'") +' 2z..Z00M.1 C!L£'41( 
2.66 /5-_ct2. +7 230001"1/ . ~""~ - ... - 5~,..f S..,h?";/;-"" ~ 

/ 

PAGE~OF .?:.. 

<:L.IF .. ;J ':/aGJ 
C'taL.L. 



( I t) Too. Te<h NUS, ,,, GROUNDWATER SAMPLE LOG SHEET 

Page ( of l... 

Project Site Name: NSWC Crane Sample 10 No.: OI6WC~/oZ. • Project No.: N3959 Sample Location: (lIt:.." I 
Sampled By: r. /fdJ.d """..1 

n Domestic Well Data C.O.C. No.: M~ 8<:;"0" l \~2.. 
[X] Momtoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 6/hl,/q2- Color pH S.C. Temp. Turbidity DO ORP Other 

Time' /3/~ Visual Standard mSlcm Ie NTU mgfl mV NA 

Method 8i.4'N)~A. ~L~"--r ~.~() " 3911}. /6.4-'1- 0.6" Z.l8 5~"!J -
PURGE DATA: 

Date c;.////t:JZ- Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method BL"".o~U:~ 

Monitor Readmg (ppm) -
Well Casing Diameter & Matenal 

Type: 2 h /5). PVC See Low Flow Purge Data Sheets 

Total Well Depth (TO) /~5.0 

Static Water Level (WL) /38.(,4 
One Casmg Volume(g~ /t:.3 

Start Purge (hrs)' // (J CJ 

End Purge (hrs), /3/(;) 

Total Purge Time (mm)' /30 

Total Vol Purged (ga@ / If. 4 • SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendiX IX Volatiles 4°C/HCI (3) 40ml Valls YES 
DIS Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Valis A/O 

Chloride 4°C (1) 500ml HOPE 

TAL Metals Plus Strontium & Tin 4°CIHN03 (1) L HOPE 

Gross Alfa 4°CIHN03 (1) L Glass Amber 

Gross Beta 4°C/HN03 (1) L Glass Amber 

Total Organic Carbon 4°C/H2SO. (1) 500ml Amber Glass if 

OBSERVATIONS I NOTES: 

/~S. () - /3/1.64:; Zlf>. ~ ~ )( 0.163 .': 4.1/,,1 o-t /rP.3 

/'~A1" ..z,v./", e.5 @ /57 . .6 ... r/~1.<./ ;:r'() c.. 

J 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: 

?-?~ • 



• • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

II()O 13B.~a 
1107 /.38.68 
/1/(:) 138·68 
"/4 ,_~ 8· 68 
IJl8 13~. b8 
I j Zoe) 1~8·7t:1 

/1 Z. 5" 1.38.70 
J J ~o /38.74 
1135 i."?A.74 
JJ40 138· 7~ 
liSe) J~&. 7' 
11..0 0 /38.73 
J'2..{O /3 B· 74 
iZz.o I ?"o. 7 () 
I Z30 }38,70 

1240 i 38.72-
12.50 138 ·72-
1300 13& 7 z. 
I.s Ie) J38.72-
.13/5 ---. 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) 

- .--. 

50 -
50 7./4 
50 -BO -
8e 7;uS 
go -
/~o 1b.98 
/~o -
I~(J 7.02 
160 "'Z.o 7 
i~ () 7-oS 
)~O 7. o l. 

I~O 7·()2-
i (flO ~.7' 
lGO ".95 
J~O ~.9O 

l~O ~.<1G1 

J6 0 t;,.9 0 

- -

SIGNATURE: ~~ 

S. Condo 

(mS/cm) ---
0,,02 --
o. ,'09 
-

O.5CJS 

-
0·438 
6·415" 
0·40i 
0.397 
0·398 
0.397 
o. -39 ~ 

!G,397 
0·3'( 
c). ~_,:)4 

-

WELL 10.: 0/ ~Wc.'cJ/ 0/ 

DATE: 6/N/oZ. 

Turb. DO Temp. ORP 

(NTU) (mg/L) (Celclus) mV - - .- - $~"~~ 
- _~6'0 h.1 
3~ 9.oZ. 20.71 /8tD 5 00 M , 

- - - - 7"Oh'/ - - - - /OZ.O,....I 
e·9 ~.88 i1·5.'? Z.z...3 IISOI",I 

- - - - IS80MI 
5·2.- 4.1-6 /5·~8 _~z. 6 IZ3BQMI - - - - I ~ 180 /Ill I 
z, I 3·07 /5.78 4)9 :~ 980"" 1 
1.7 Z.tJ:> 16.16 4S"6 5580MI -
loS 2.77 I~, i 7 481 71'(j0.Nd 
~.3 2,,7 Z. 1t1. 2.0 504- . 8,80/0\1 

' /, ',,- Z.~I /~ S3 .51.'" 10,3.8010\ \ 
0·130 Z,57 JG.7Z 53 0 II <J80 IVd 
0,60 2·54- 1~.8~ 541 1 :\ .;8cl,., I 
(.),4S 2.54- /{..47 55$ /5180",,1 
0.60 l.3Q i"-.'30 5&1 I~ ,SOM I 
o. Go 2..Z6 Ih.4Z, 6&5 ,83S'OMI 

- - - - S~.-1'" r' 

• 
Comments 

r'v~r:;; 

t'! L. d A ;(!. 

II 

II 

" 
" II 

" •• ,. 
d 

" 
" 
II 

,I , 
'. - .~ 

,I 

,I 

.1 
" S 04-v,,-,/_(S' 

PAGE~OF~ 



( I t] Twa Tom NUS. ,,, GROUNDWATER SAMPLE LOG SHEET 

Page I of L. 
o/t:::wrOUJ3-.c-

Project Site Name: NSWCCrane Sample 10 No.: c;J/t$w/cJZo3 • Project No.: N3959 Sample Location: ~Lz::.CJ z. 
Sampled By: 7: /f'tlJd#;v 

D Domestic Well Data C.O.C. No.: kAG llG. O~)ll()'2.. 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~//L/q,- Color pH S.C. Temp. Turbidity DO ORP Other 

Time· d9()c) Visual Standard mSlcm Ie NTU mgll mV NA 
Method B L-rf-~!!pE;<. ~,If< 5.68 2.~tJ~ /1'-~~ /8 ~o. /7 ?t; -
PURGE DATA: J/ & ~.,-"k ~, ___ e. 

Date: b// Z. /tJ -z.. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: B LAP.(JE;<. 

Monitor Reading (ppm) -
Well Casing Diameter & Matenal 

Type· ~ "'~ ,PY<::. See Low Flow Purge Data Sheets 

Total Well Depth (TO) 7Z ~(J 
Static Water Level (WL)· 6: 6. IZ-
One Casing Volume(g~ 4.4 
Start Purge (hrs)· 13S3 
End Purge (hrs) 154:> 
Total Purge Time (min) 112.. 
Total Vol Purged (9~/6. 0 • SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Appendix IX Volatiles 4°C/HCI (3) 40ml Valls --(E$. 

DIS Gasses (Methane, ethene & ethane) 4°C/HCI (3140ml Valls 
, 

Chlonde 4°C (nL ".HOPE 
TAL Metals Plus Strontium & Tin 4°CIHN03 (1) L HOPE 

Gross Alta 4°CIHN03 (1 t L "le99 Am8ef.- HPpE 
Gross Beta 4°C/HN03 (1) L Gle99 AI libel t-/P?E 
Total Organtc Carbon 4°C/H2SO. II' I ) 2 .. .5"0,,", l ~,'~, Amber Glass 'lito 
1>':5 ~/lPk + 5". ~ $;"1 . .4 0c::; !HA/CJ:t ( i) L !I/'?P6 Y"..-£"S' , 

OBSERVATIONS' NOTES: 
, 

723 0 -6·5', /Z " 7- /8 X' d, /63 ; /. /7)' "'/ ~>,'t 4.~L 
~4',,";:' 8.5 ~ 0 W /@ ,o.e/..-?,- ....&:'-;..v.::r-_ /~ <F" 

Circle if Applicable: 

S,g~~~ MSIMSD Duplicate 10 No.: • 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 

1.:1.53 ~s /2. 
13S-~ ~5'.Sf!; 

135 'j 6S.88 
J40Z ~r:..13 
14 oS' r;;~. 35 
'4 10 66.hCJ 
14/5 ~6. 73 
142Q .66. '0 
i43° dJ7. /9 
11-40 6'7. 5~ 
14SQ (3q 83 
/500 68.23 
/510 ~8·8.4 
15z6 ~"j./o 

153 0 I-IGA,VY JtA' J 

/540 <: 70.~3 
1:5'4< V-<y 

JS.~S -,." .~ -::2. d)9.~d 

1600 ~?49 
16o'S 65.3.5 
/(./5 ~'./I 
Ihz5 &;.8.85 
Ib35 68.~o 
';.45'" ~g,40 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Min.) (S.U.) - -
IS-Q -
JSo S·~~. 
, $CJ -
ISQ -
100 5.14 
/dO -
/dO 5.2. (j 
/dcJ . .t:;. 2. ~ 
82 .5. ~ i 
82 .5.37 
82- 5.44-
82- ~).52 

62- 5.~1 
82- -
82. 5.~e 

- -- -
- -
- -- -- -- -

SIGNATURE: -a;.~ 

S. Condo 

(mS/cm) 

--
2_"tI5~~ -

-
2,,~4? 

-
2.& ~ 8 
2~6~ 
2. 65"9 
Z.654 
2.653 
2.~3·· 
2.672 

-
2,,~ co 6-

--
-
----

WELL 10.: 0170 Z. 
DATE: t6/// /0 Z 

7 7 

Turb. DO Temp. ORP 
Comments 

(NTU) (mg/L) (Celclus) mV 

- - - - S"~"'--r 7' r'4'~d;/ 

- - - - 4S0ML Cic-'l~ 
~"1 7.88 IS·S' )S-3 9,"1 ... 
- - - - J35'0 " - - - - 18 40 t. 

7.7 9~7' 15:78 Z 7CJ t30d " 
- - - - iZ8dO \1 

~_4 ~"'(J.~S- /6-"J' .'? /4 3300 ' . 
~.Z /o.a.z- /~./8 3/S- 14300 ... 
5.~ /0.4.3 /5:7~ 2.96 51Zo l/ 

6.4 110 ./0 15.4" l..~o D'940 II 

7.z., 10.1"5 /5./3 2/0 6760 t I 

'9.5 16.15 14.98 1~3 758~ l( 

/I /0. t7 /'1.B3 //7 840CJ t I 

..-. ~-~ - - - 9ZZo {#oC,fVy 4.,0/ ,,#,'$s-.s<l 
Ie IO.lZ 14-.9 ? :78 iOOq..o ~LC",IC 

-" D<Y - - - R..£cGV4A.V 

- - - , I 

- - - - " - - - - \1 - - - - tt 

- - - - tI 

- - - - II 

PAGE~OFZ. 

.' 
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SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc. 

Notes. 

Carbon 

Equipment Chemetncs Test Kit 

Notes: 

ppm 

.. nll"nm'PnT Chemetncs Test Kit 

Notes 

Hydrogen Sulfide: as H2S, Range 0 - 5 

Equipment. HACH HS-C 

Concentration 0.0 

Notes 

s.c. 

ppm 

mg/L 

Sample ID No.: 

Sample Location: 

Duplicate: 0 

Temp. Turbidity DO 

Analysis TIme: 

Concentration , :t 0 ppm 

AnalYSIS Time. 

Concentration 3 ro ppm 

AnalysIs TIme: 0 '1 f ).." 
(§) 

Concentration I '" S-- ppm 

Analysis Time: oq, 7 

c5 

10f3 

ORP 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc Page 2 of 3 

Project Site Name: NSWC Crane Samele 10 No.: OI6-WT02.. 
Project No.: CTO 158, N3959 Samele Location: o /---rcJ"l 
Sampled By: Terry Rojahn . ~ K 5; __ sc.lP'1 

6-11.-O"L 
Duplicate: 0 

SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Divalent Iron: Fe2
+, Range 0-10 mg/L 

Equipment· HACH IR·18C Analysis Time: o'1~ 

Concentration: 8.C:;- mg/L (5 

Notes: 

03 

Manganese: Mn2
+, Range 0-20 mg/L 

O~~, Equipment HACH DR·850 Colonmeter Analysis Time 

Program No: 41 C~5 ~t-lO't c:: . uM\I of t--\ e/€fl. 
>4-7.C:- 47. Concentration mg/L 

Notes [, ~7~ :t:tcO tA.'>/L MN 
Sulfate: SO/', Range 0-70 mg/L 

; 

EqUipment HACH DR·850 Colonmeter AnalysIs Time 10\0 
Program No 92 ~ 

> BO Be) ~ M€:TB'l u.M(/ 
Concentration mg/L 

Notes: 
5 0 4-

Sulfide: S2., Range 0-0.7 mg/L 

Equipment: HACH DR-850 Colonmeter Analysis Time to J B 
Program No.: 93 C§) 

Concentration' o Ii ot mg/L 

Notes . 



Tetra Tech NUS, Inc 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Page 3 of3 

Sample 10 No.: 0 I Cr-l.VT?J1. 03 
Sample Location: 0) -10'1-
Duplicate: D 

Nitrite: N02 '-N, Range 0-0.35 mg/L 

Equipment. 

Program No.: 

Concentration. 

HACH DR-850 Colorimeter 

62 

0,00 mg/L 

Notes: Altemate forms' N02 <::::). () 0 NaN02 0.0 c.) 

Nitrate: N03'-N, Range 0 - 0.50 mg/L 

EqUipment 

Program No' 

HACH DR-850 Colonmeter 

55 

0.0 I mg/L 

,.,
Analysis Tune: CJ80 5 

t6//3/o Z-

@ 

AnalysIS Time 0 83 G; 

~~3/0L 

Nltnte Interference Treatment: D ® 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range up to 1.5mg/L 

Notes. Altemate form N03 0, 04 

All data fields have been completed as necessary. G
Correct measurement units are cited in the SAMPLING OAT A block. 

Mulitplication is correct for each Multiplier table: 

Final calulated concentra~on IS within the appropnate Range Used block: ~ 
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: c;}-

ONOC sample (e.g., Std. Additions, etc.) frequency is appropnate as per the project planning documents: 

Nitnte Interference treatment used for Nitrate test if Nitrite was detected: D ..vA 

Title block is initialized by person who performed the ONOC Ckecklist· Cd--

• 

• 



• 
[ I t) Teo. Te<h NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Page I of Z 

G"'" 
Project Site Name: NSWCCrane Sample 10 No.: <:>/4r o3 u l 
Project No.: N3959 Sample Location: 61..Z::0 J 

Sampled By: z:: L'd.J.~HAI 
U Domestic Well Data C.O.C. No.: ~~B~ o~ 1402-
[X] Monitoring Well Data Type of Sample: 
U Other Well Type: [X] Low Concentration 
U QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 6//7/4 L Color pH S.C. Temp. Turbidity DO ORP Other 

Time' /0<;1- .> Visual Standard mSlcm 'e NTU mgll mV NA 

Method ;$~"74" (!L.E""~ 7.7..3 0.7.1"/ 13,9" Z.7 7- 7' of-~ 44'- -
PURGE DATA: -
Date. 6//7/cJ~ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method. B.LAtJ/;uf·"<' , 

Monitor Reading (ppm) .-
Well Casing Diameter & Matenal 

Type Z ....... ~ PVC See Low Flow Purge Data Sheets 

Total Well Depth (TO) 15"£.4 
Static Water Level (WL) /1 ,. ~ 

One Casing VOlume(gaJ1Q/O.~ 
Start Purge (hrs) OB~7 

• End Purge (hrs)' /040 
Total Purge Time (min) 113 
Total Vol Purged (gaVL) I/, 7 

SAMPLE COLLECTION INFORMATION: .:,. 

Analysis Preservative Container Requirements Collected 

Appendix IX Volatiles 4°C/HCI (3) 40ml Vails yt55 
DIS Gasses (Methane, ethene & ethane) 4°C/HCI (3) 40ml Vails 

Chloride 4°C IL ,,, .. r. HOPE 

TAL Metals Plus StrontIUm & Tin 4°CIHN03 (1) L HOPE 

Gross Alta 4°CIHN03 (1) L alass A~r HDrE 
Gross Beta 4°CIHN03 (1) L Olass 1'tlliber HOrE 
Total Organic Carbon 4°C/H2SO. I L ~, mber Glass "I' 

OBSERVATIONS I NOTES: 

7"" ... ,P d~ ><../t!.C'1 .: /4"'- 4-

1$"6.4 ~ 139.16 .: 17.z1 x. tJ. /6 3 ;; z 8~..,./ ..,~ /tf. (.; L 

L-4tf"L Q /5"15" I 

• Circle if Applicable: I Signature(s): 

MS/MSD Duplicate ID No.: 

~~ 



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

(Hrs.) (Ft. below TOC) 
11'~.A4 7 /?9./~ 
d 850. 1-l9.?3 
t:> 8 S"3 13', 88 
C38:5~ 13 ,. 88 () e~, I~'· ,S-
o~oz. I J CJ. 'S-
ofJ~~ 13'. ,S-
a9~O /.11. 8~ 
O~ZO /3'. ,~ 
6~3o i~9~ 9S' 
c>,4o /1~. 97 
09 S"tCJ 139. ,,-
I(JOO 13'· ,S" 
jd / cJ /48. C) 'l 
/OZ~ ~4"'~ /~ 
/030 /A4/o 
1()4 0 /'40. 0 ~ 

104:5 

NSWC Crane, IN 
N3959 

Pump 
pH 

Rate 
(mL/Mln.) (S.U.) - -
ISo -
13 0 -
10 7.Cl.. 

7 0 -
70 -
70 7· -:i"~ 
70 7.1, 

/,,0. 7.31 
/~o 7.31 
I/O 7.3" 
/1 () 7. ZEJ 
I/~ 7.2. () 
J' ~ 7. Z-, 
//cJ 7.2..3 
Illl 7·2 '3 
I/O 7.l..> 

SIGNATURE: ~.df;z, .. ?:.L..-

• 

WELL 10.: 
DATE: 

S. Condo Turb. DO Temp. 

(mS/cm) (NTU) (mg/L) (Celclus) 

- - - -
- - -- -- - - -

(1.778 - 12.,/0 /"I,t:.~ - - - -- - - -
6,778 Z7 7. 73 14·37 
d.778 2.3 , 3;) 14· 0 I 

10 77 0 /4 9./3 /3.8.;" 
0.7'3 IS 7./8 Is. tJ 7 
0.758 8.4- 7·4° /3· e~ 
(;)·753 b.' ",. Z7 l3 88 
CJ. 7~t; 4.8 7. CI ~ 0.84-
0,744 3,5' ?JO IJ. B"'Z-
0, 7~z 3, I 8,'4 /S·9fL 
O. '7 J' 3. Z. :1. '" 

/3. ,C) 
Q.1 '1~ 2.7 7. 7'- 11, "a 

"'!/A/ Vel' & /(J. 6 ~ 

'7';,.? ,.r S"c. ... c~#\ • ........ /-I6.,~ 

• 

a/7o ,3 

~//7/aL 
~ ------, 

ORP 
Comments 

mV 

- ~~.,,~ of ~ 00'/0< ca:&!' 
- 4So l'.d ~L~A-< - 846 t:!i.E,f;( i 

1s"° lOS-a. C£E"~ - 12,1> ~l.c",,< - 147~ Ci.£,f,( 

J'&tS I'-So ~L~,f-C 

1168 1.0ju ~i.~A~ 

:J'1"- ~ <:J ? Cl. CJ.J.{-41( 

"l79 403 0 ~~&A~ 

38~ 5130 t:!~&A..t' 
387 ~Z3Q <!L4-4< 

'£4' 7130 c ~~-1-'(. 
g'l~ 84~4l C~6~ 

i9.? 953" C.t.,4"'A( 
I 

4lJ2.. l/d~3d ~L&"'< 
~4- 11173 a c: L c:r A .-c.. 

- S'-,'""",r $..,~,tt:." __ G 

, 

PAGE~OFz... 

• 



• 

• 

• 

Tetra Tech NUS Inc 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

.. - .... ~., Page 10f3 

Project Site Name: NSWC Crane Samele 10 No.: o/6Wroso I 

Project No.: CTO 158, N3959 Samele Location: 0/70 3 

Sampled By: T erryRojahn Duplicate' 0 

SAMPLING DATA: 

Date: ~//7~Z. Color' pH S.C. Temp. Turbidity DO ORP 

Time: /04> (Visual) (SU) (mSIcm) (DC) (NTU) (Meter, mgll) mV 

Method Low Flow. ~L£JIf;IC. 7-Z~ (j,7;" I~.'o 2.7 7.7z.. T 4- 0 4 
SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Alkalinity: total, as CaC03. Range 10 to 1000 ppm 

Equipment Chemetrics Test Kit Analysis Time /zou 

Range Used' Range Concentration ppm 

D 10 to 100 ppm Concentration 2.7~ ppm 

W 50 to 500 ppm 2.7~ 

D 100 to 1000 ppm 

Notes 

Carbon Dioxide: CO2, Dissolved, Range 10 - 2500 ppm 

Equipment: Chemetncs Test Kit AnalYSIS Time //5"d 
\ 

Range Used: Range Concentration ppm 

B"""" 10 to 100 ppm 18 . . ': : ' , Concentration /e ppm , .. 
D I 

100 to 1000 ppm 

D 250 to 2500 ppm 

Notes 

Dissolved Oxygen: °2, Range 0 - 12 ppm 

Equipment: Chemetncs Test Kit AnalYSIS Time. 1/¢3 

Range Used Range Concentration ppm 

B"" o to 1 ppm c)'1 Concentration tJ.7 ppm 

D 1t012ppm 

Notes' 

Hydrogen Sulfide: as H2S, Range 0 - 5 

Equipment: HACH HS·C AnalYSIS Time. //-1'/ 

Concentration O.CJ mg/l 

Notes 



SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc 

lDivalent Iron: Fe2
+, Range 0-10 mg/L 

oj bftell IR-IBC 

r;(oG'(A M- 3 ~ 

Concentration 0,0 , mglL ------

Mn2
+, Range 0-20 mg/L 

HACH DR-S50 Colonmeter 

41 

0·3 mglL 

Notes 

Sulfate: S04 ,Range 0-70 mg/L 

.l-'rc\Clr::lm No 

Notes: 

HACH DR-S50 Colonmeter 

92 

mg/L 

HACH DR-850 ColOrimeter 

93 

~. 0 <.) mglL 

Page 2 013 

Sample 10 No.: 0/6 wro 3 C} I 

Sample Location: 

Duplicate: 0 

Analysis Time: 1/ '3 2.. 

AnalysIs Time: I / / ~ 

AnalYSIs Time 

AnalYSIs Time: / / Z S' 

• 

• 



• 
SAMPLE LOG SHEET 

NATURAL ATTENUATION PARAMETERS 
Tetra Tech NUS, Inc. Page 3 of3 

Sample 10 No.: O/6W703 d ( 

Sample Location: {)/To 3 
Duplicate: D 

Equipment. HACH DR-850 Colorimeter Analysis Time. /6" / ~ 
Program No . 62 

c). 003 mgll 

Alternate forms' N02 {),60:1 NaN02 d. 0/.3 

HACH DR-850 Colonmeter AnalysIs Time /6:;- I 
IPr,\nr:.m No . 55 

0.07 mg/L 

Nitnte Interference Treatment· ~ 
• If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range up to 1.5mg/L 

Alternate form NOJ 0 . 3 Z 

Correct measurement units are cited In the SAMPLING OAT A block 

Mulitplication is correct for each Multiplter table ~ 
Final calulated concentration IS within the appropnate Range Used block. 

Relationship is determined appropriatJy as per manufacturer instructions: 

I .... '"V .... V sample (e g., Std. Additions, etc.) frequency is appropnate as per the project planning documents' 

Nitrite Interference treatment used for Nitrate test if Nitrite was detected Er 
block is initialized who the QNQC Ckeckllst: [3-'" 

• 



[ I t] T~"TochNUS.'~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NSWCCrane Sample 10 No .. o I &Lv'7l)Lt ~ 

Page......L of -2 S 

~/. 
Project No.: N3959 Sample Location: J.l~ (~1=SQN Sampled By: 

[] Domestic Well Data C.O.C. No.: M~86 06/4 o 'L-

[X] Monitoring Well Data Type of Sample: R. CHiN() 1 
[] Other Well Type: [X] Low Concentration PI! €.'-'V ..... , ./ "" 
[] QA Sample Type: [] High Concentration €l\.. 

SAMPLING DATA: 

Date' b'Ie;:· ol- Color pH S.C. Temp. Turbidity DO ORP Other 

Time' lOS\) Visual Standard mS/an Ie NTU mg/l mV NA 
Method P.>L fi /)fJf::'1l ClEf\/l '7,,~ O~Et~D- I S.4- 0-7 ~.(,3 27l.. -
PURGE DATA: 

Date: G·, ~ . ol Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method:8.A ODE ~'l 
Monitor Reading (ppm): - I"---
Well Casing Diameter & Matenal --- .,./' 
Type' ).. d pv' (.... See L;w'"Ftow.Purge Data Sheets ~ 
Total Well Depth (TO) IS'C):!. 15"'1 -M ~<;\.{~..: () TJ-. ~';:' 15'3 ~ 0V"-:>-V 

~ 

Static Water Level (WL). (3b,W ~ ~ --......... 
One Casing Volume(galAll) 3 .. 0 ~c.-. ~ 

Start Purge (hrs) OqlL ~ 
End Purge (hrs) 10<",0 ~ 
Total Purge Time (min) 8'1 .---
Total Vol Purged (ga~:5'", ::L. • SAMPLE COLLECTION INFORMATION: SAi~PlE 1,' 

Analysis Preservative D~P_ Container Requirements "'\~/"45.b eou-&!'d 

AppendiX IX Volatiles: 4°C/HCI .5 .\- ~ ~OO40ml Vails t- b /)...., 
Dis Gasses (Methane, ethene & ethane) • 4°C/HCI ~ t- (3) 40ml Vails - (:> 
Chlonde; 4°C I +; IL ~~. HOPE + I 3 
TAL Metals Plus Strontium & Tin: 4°CIHN03 

, -f- (1) L HOPE + -<. 4-
Gross Alta' 4°C/HN03 I + (1) L Gless l":lIlberi4lJf£- .2 
Gross Beta' 4°C/HN03 

, +- (1) L Gle!!!! Ailiber JlDlE- :l... 
Total Organic Carbon 4°C/H2SO. I + 'L(~I Amber Glass - 2 

OBSERVATIONS I NOTES: 

NEd) Tf) f'l1.u It\ DetIE\.... 
i.J'NW~l I 0 q/EeT: FHI\~ f f N UIC-tL 

:~ .. <ioff &T1I\, METEtl \ ~ 
, 

I - - ~ 

NO-, PASS ({AMP ~ ~ -will ...,. 1'.J (j 

I'r"VP of Ai1M PCB.- Ir;-I 
I . . c· ~ 

~ 

/ZiC c..~ fS 
~ 

~ 
0 0 C 

Circle if Applicable: 

~t;; ;;;1. MSIMSO Duplicate 10 No.: 

\}ES F{) 00JC:O).... 0 I • 
I I -



• 
~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time I Water level 

b (Hrs.) I (Ft. below TOC) 
q -:2..1 13G: 2ffi 
o~~ I/~_~~ loQi£5 IG .. G:.4 
lo~32. I J3h. ~~ OGJ3b3b.C, 
Iflq4f) 
()q~O 
lio 00 
1010 
lo';tO 

Ito '2., 0 
lo4tl II 
I Q c;-o 1 \lI 

• 
LOW FLOW PURGE DATA SHEET 

NSWC Crane. IN 
N3959 

WELL 10.: 
DATE: 

Pump 
Rate 

(ml/Mln.) 

.:2..::l.0 

'¥ 

pH I S. Condo I Turb. DO Temp. 

(S.U.) 1 (mS/cm) 1 (NTU) I. (mg/l) 1 (Celcius) 

7.3 c::, 10. ~l I C; .. q 1+'+"1....1 13. ~ 

7. 42f 10. 4{;':1 1 (b .. :l.. -3 .. 47 1 l-S~ t-
7_4-~ IO.+b~-1 '1-.q 13 ... +~ 113 .. ~ 
17M4-~ 1C),4{,6 1 4: b J....flt:;;"1 13 .. 4-
7"15 10.4-71 13M1- :>-.'1<01£3.4-
7.~ b . .4-74- I.:l.... 3 2..81 1 /3~4 

l7A-5 .JQ.~ 1 I • ')-. :2...:11, 1 I? 't 
7~±b_ k5.+Brl O .. ·~ 12. .. (;1 /13.4-
7 .. +~ lo,+e)..:I.O~ 7 Il..~" "3 1 1'3.4-

SIGNATURE:1!~_ 

• 
O/T04-

b -/C:;;-O)" 

ORP 

mV 

-:LJJ5L 

";)...t5t;"" 

2Ji'L. 
::l.12J 
~7r.r 
:1..77 
~2S 
'2-73 

I.l. 7 ::l.. 

Comments 

15Ol-ttc &fLclb. c t t: A-IL 
NO ot'X)}It 

eNf) ,X-( ~l '1c;,. 
-- ~fTMPl~-

PAGE:toF~ 



SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc_ 10f3 

~rt~">t~f Site Name: NSWC Crane Sample ID No.: D I 6-'"'c/7c) 4 0 I 
Sample Location: 0 /- n4: 
Duplicate: D 

pH S.c. Temp. Turbidity DO ORP 

Analysis Time 

Concentration , c;o ppm 

Notes 

Carbon Dioxide: CO2, Dissolved, Range 10 - 2500 ppm 

IFntmnfTlent- Chemetrics Test Kit Analysis Time f'2.1C-

Concentration l)... ppm 

AnalysIs Time I [ +1 

Concentration- :::l-. ppm 

.-
AnalySIS Time _...J;'-.:./_C;-.:...-~_ 

Concentration 0.0 mgll 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc Page 2 of3 

Project Site Name: NSWC Crane Sam~leIDNo.: ol6-~401 
Project No.: CTa 158, N3959 Sam~le Location: O{TC::Jt 
Sampled By: Terry Rojahn / t~ E 5 Duplicate: 0 

SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Divalent Iron: Fe2
+, Range 0-10 mg/L 

Equipment HACH IR-18C Analysis Time. lJe-e 

Concentration: 0 mg/L 

Notes. k<;.\N, O,IL 8W M cent'{ o. 0 ( M'1/ \.. 
Manganese: Mn2

+, Range 0-20 mg/L 

{J... c;;:~ EqUipment: HACH DR-850 Colorimeter AnalysIS TIme 

Program No 41 

Concentration 0,0 mg/L 

Notes 

Sulfate: sa/-, Range 0-70 mg/L 
I 

Equipment HACH DR-850 Colorimeter AnalysIS Time / iiJZ 4-
Program No. 92 CE:J 

Concentration ~4 mg/L 

Notes 
DI..II" 4-S @ 17 Z. 5 

Sulfide: S2., Range 0-0.7 mg/L 

Equipment· HACH DR-850 ColOrimeter AnalysIS TIme 1~4b 
Program No.· 93 

Concentrallon. f).on mg/L 

Notes· 



SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc 

Nitrite: N02 --N. Range 0-0.35 mg/L 

Equipment· 

Program No: 

HACH DR-850 Colonmeter 

62 

t}cOuC) mg/l 

]) ~t f' 

0.000 

Notes' Alternate forms: N02 0.60 0 NaN02 ", () 00 

Nitrate: N03'-N, Range 0 - 0 50 mg/L 

EqUIpment 

Program No 

ConcentratIon: 

HACH DR-850 Colonmeter 

55 

0.2:7 mg/l 

Page 3 of3 

Sample 10 No.: 0 f 6-4/7l> t- oj 
Sample Location: Q { -,-0 t 
Duplicate: D 

Analysis Time: I 7 ~3 

Gl 

AnalysIs Time I (::J Z. 3 
@ 

Nitnte Interference Treatment: D 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range up to 1.5mg/L 

Notes Alternate form: N03 

\ 

1. 28 

All data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block' 

Mulitplication is correct for each Multiplier table: .--EJ 
Final calulated concentrabon is within the appropriate Range Used blOCk. Q-
Alkahnlty Relationship is determined appropriatly as per manufacturer instrucbons: G-
QAlQC sample (e.g, Std. Additions, etc.) frequency is appropriate as per the project planmng documents' 

Nitrite Interference treatment used for Nitrate test If Nitnte was detected: E:j"l-I04 
TItle block is initialIZed by person who performed the QAlQC Ckeckhst· a-

• 

• 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc .. Page 10f 3 

Project Site Name: NSWC Crane Samele 10 No.: pD Of>/r;-O'LOj 
Project No.: CTO 158, N3959 Samele Location: O[ft.V'tJt-
Sampled By: Terry Rojahn / I!... e~ Duplicate: ~ 

SAMPLING DATA: 

Date. 6, I r.;:. 6} Color pH S.C. Temp. Turbidity 00 ORP 

Time: 0000 (Visual) (SU) (mSlcm) (Ie) (NTU) (Meter, mgll) mV 

Method Low Flow. B lAO {}fI..... 
SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Alkalinity: total, as CaC03. Range 10 to 1000 ppm 

Equipment: Chemetrics Test Kit Analysis Time IL5~ 

Range Used· Range Concentration ppm 

17("' D 10 to 100 ppm Concentration ppm 

~ 50 to 500 ppm 17( 
D 100 to 1000 ppm 

Notes' 

Carbon Dioxide: CO2, Dissolved, Range 10 - 2500 ppm --EqUipment: Chemetncs Test Kit AnalYSIS Time. (l; \ 

Range Used Range Concentration ppm 

~ 10 to 100 ppm 13 Concentration 13 ppm 

D 100 to 1000 ppm 

D 250 to 2500 ppm 

Notes 

Dissolved Oxygen: °2, Range 0 -12 ppm 

EqUipment Chemetncs Test Kit AnalYSIS Time. \141 

Range Used Range Concentration ppm 

D Oto 1 ppm Concentration ~ ppm 

~ 1 to 12 ppm 6 

Notes 

Hydrogen Sulfide: as H2S, Range 0 - 5 
II (("' EqUipment HACH HS-C AnalYSIS Time 

Concentration 00 mgll 

Notes 

-;(U 



SAMPLE LOG SHEET 
NATURAL ATTENUATION P~RAMETERS 

Tetra Tech NUS, Inc 

~rn.o"t Site Name: NSWC Crane 

Prni&>rt No.: CTO 1 

HACH IR-18C 

Concentration. _--:.:O~ __ mg/l 

Notes: U f,. \ f"l, 0 n.. 8 <;b NE Te tl 

Manganese: Mn2
+, Range 0-20 mg/L 

EqUIpment: HACH DR-850 Colorimeter 

Program No. 41 

0,0 mglL 

, Range 0-70 mg/L 

HACH DR-850 Colorimeter 

IPrClOram No . 92 

48 mg/L 

''''''"IT'''''- S2-, Range 0-0.7 mg/L 

HACH DR-850 Colonmeter 

93 

mg/l 

Page 2 of3 

Sam:1e 10 No: fO 0 b I \OJ-.. oj 
Sam Ie Location: 0 I---r-at 
Duplicate: U2J 

Analysis Time. f I ffi 

0 .. 0' tVl':>/" 

Analysis Time· 

AnalYSIS Time. / 7 z.. 5" 

AnalySIS Time. I '). 4-k 

• 

• 



• 

• 

• 

Tetra Tech NUS, Inc 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Page 3 of 3 

Project Site Name: NSWC Crane Sam~le 10 No.ffj Db I S\) Loj 
Project No.: CTO 158, N3959 Sam~le Location: 01'-04-
Sampled By: Terry Rojahn / /) E S Duplicate: ~ 

'" 
SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Nitrite: N02 --N, Range 0-0.35 mg/L 

EquIpment. HACH DR-850 Colonmeter Analysis TIme. c.,75::::-
Program No: 62 § 
ConcentratIon 0,00<'> mg/l 

Notes' Alternate forms' N02 a 000 NaN02 o 00e) 

Nitrate: N03--N, Range 0 - 0.50 mg/L 
--rtJ ll\-rE ~ (<.l./ f'Jo. DLfP 0(--.( N r7I1lf7fT 

EquIpment. HACH DR-850 Colonmeter G'IAI or HC--D 17M€:) Analysis TIme: -
A.£\N. fMP o f"-t. 

Program No 55 ___ -r~ 
o l G-l</-;O ~ 0 , ConcentratIon mg/L 

Nitrite Interference Treatment 0 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range up to 1 5mg/L 

Notes Alternate form' N03 -
~~~~ ~)i~5;::--~ __ "~~~ -,> ~~""f,.~"{~ 

~ - ... ~,--- .... -
All data fields have been completed as necessary 

Correct measurement units are cited in the SAMPLING DATA block' 

Mulltplication IS correct for each Multiplier table: ..n--
Final calulated concentration is within the appropriate Range Used block. 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: S-
ONOC sample (e.g, Std Additions, etc) frequency is appropriate as per the project planning documents' 

Nitnte Interference treatment used for Nitrate test if Nitrite was detected. a IJA 

Title block is mitiallzed by person who performed the ONOC Ckeckllst: fr 



[ I t] Tetra Tem NUS, 'n, GROUNDWATER SAMPLE LOG SHEET 

Page-.-L of 2 
Project Site Name: NSWCCrane Sample 10 No.: 0 I G--(J73TS' 0 I 
Project No.: N3959 Sample Location: 0 -r~ , 

Sampled By: g. > 1M ON 
• 

n Domestic Well Data C.O.C. No.: m68~ a6,40Z-
[Xl Monitoring Well Data Type of Sample: ".46.," z.~ z. 
n Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date' b· ( '\. 01- Color pH S.C. Temp. Turbidity DO ORP Other 

Time: , c;;tl7 Visual Standard mSlcm ·c NTU mgll mV NA 
Method. P~(,>, It\. T1 L,... C(ENL t;;,7/ ~.'fO J$"H A.c.s 3.32. -:t:.~ -
PURGE DATA: 

Date: 6·K -0 l. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: PEtrH <.. 1!\'-n c..... " ... 
~ Monitor ReadIng (ppm)'-

Well Casing DIameter & Matenal ~ --..--
Type: ')... \ \ r () c....- ~ See Low Flow Purge ~ts 
Total Well Depth (TO) 33 ~ C;; ......... 

............ V 
Static Water Level (WL) I b& {,0 ~ 
One CasIng Volume(gaLti') l.~':;- /'" ~ 
Start Purge (hrs)' ,C;--l 7 .-/ r'-.... 
End Purge (hrs)' ,q {7 /' 

/ ............. --...... 
Total Purge Time (min) 2..40 --- ............... 
Total Vol Purged (gallO <) .. ( • SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AppendIX IX Volatiles 4°C/HCI (3) 40ml Valls .........-
Dis Gasses (Methane, ethene & ethane) 4°CIHCI (3) 40ml Vails ../" 

Chloride 4°C IL -=>D.. I HOPE .--
TAL Metals Plus Strontium & Tin 4°CIHN03 (1) L HOPE \..,.-/ 

Gross Alta 4°C/HN03 (1)L Siess AR:I8er HDpE \."./ 

Gross Beta 4°C/HN03 (1) L Siess A"~eeF- ;-(ol"E V'" 

Total OrganiC Carbon 4°C/H2SO. It- -""'-"- I Amber Glass V 

OBSERVATIONS I NOTES: 

~1 I () -

I t I I • VI ~ 
_. 

)...i Q 
vJ !l 
" 

. • ,~ 

~ ~ 
(" 

~ \ ~ j 
Circle if Applicable: 

Sign-1(:J~ ~ MSiMSD Duplicate 10 No.: ~ -- VI 
1l.. • , 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC Crane, IN 
N3959 

WELL 10.: 
DATE: 

6 l -r () t::;' 
b ·'~~OL-

Time Water Level 

(Hrs.) (Ft. below TOC) 

I S"l7 I 0 .. " C; 
fe;:~::[1--J7;5.-0 
I~)..c, , 7;;;" ~ 
/C))Yi 17 .. 37 

Pump 
Rate 

(mL/Mln.) 

LC::-v 
\.j, 
qc;-

" 7Jo 

pH I S. cond·1 Turb. 1 DO I Temp. I ORP 

(S.U.) (mS/em) (NTU) (mg/L) (Celelus) I mV 

t;' .. 27 I S~O'1:-L 1 8. S Ih .lf1 1/4.00 1:L44-

i~-%n-I 1'7 ... Gl --'-\--15:77 rs .. d<lQ ICJ~.i..-I2f.WI 14-.. 7 1::l"S9 
i c;--~iJ 1 l 7 .. '7 .3 1 ~ .. 7 f1 l:t. qtt( 1 ~. q I +, E:13 I I 'h"7 I;L"?-' 
I CoOO 1 17,. & {) I· - LS:7 8 1.~1 .. H7brb-:-q=-r~~o)"IL4'''~m 12-£\U 
((;;, I 0 11'7" q & 11----15:78 1::4 7Q", 1 ~ .. q I+. 8/ 1 14-.. 3 1 :l.~L. 
I~")...QJ 18.0 1:._-' ___ L __ L~1.2tLLL.2J.3J b,2 ~ .. s-8 1/4'.3 124-A 
IIo~O 1 i B. l7 1 I 1 '->-,"78 1~ .. "({3 1 5:4- 14-.. S'::L1 "/4" .. ~ 12.44--
I G %? 1 "' B .. )..:<.0- liS'. 7 f1 I~. "S7 1 .4:~ " 14-;~1]-' 4-.. L J~.E_ 

Comments 

.... ~ (JI.{ vt q c. Cl €-Af( 
NO O()(){l J 

~.c 
~~~r.:~~r-~r-~~~-r---+~~r+~~~~~~~~~~~-+.~~~------------------~ 

\1:[oJ __ JiL_';-3 -I .L __ -'5"'c.']Q I).. .. "~B 130Q 14-~ZflCI J~O 1'.2. 't-~ 
(7~O 1 18 #t;;&; 1 I 1L;:71? 1:t .. ~~314-,O 14~.stt-1 14-.0 124-\0 
17~O 1 lA, (,0 I I 1S-.7Q 1.2..,(;<*1 +.2 1+'~611LJ?:O-[3.~~ 
1750 I fj G_S-__ L_J __ --'~.,JLJ:t .. ~J"ls .. L 1+. 3qj_ ''t~ I 1)..4-'<; 

00 I I tJ" 71 1 I r5' .. 7 ~ ~. "AS- 1 ")... ",q I +.~C;-I 14.1 1)...4< 
I ~ lO t tJ .. 77 . 1 ~18 I~ ~J..ll .~. (0 14;3B I Pf~-o-r~ 

)....(;) I I ~ • .BL_J __ I ____ L5"tJ~~.~.22L~. 3 l4is'71/4-~ 0 1;t4-< 
i B ?>~L1~± __ L \ 1~"2fLl'l .. (, s I 1 ,~ ... --'_u_ .14-...3 QJJ'S~H I.J.-4-'" 

IBkOIJ~. (jCf 1 I \L;' .. 7 7IA,,")"~ I A .. )_ 1..tf6J-LI l~(oq 13<0 
IS-~-<J I IBoq?> I I 1(:771J..(,CoI~I~·+ 14-~2.bl 13{>l:(TJ3 
,qat} I IRolf" I I 1S-.. 771:b .. 6(~1 :;...~0 l4=;.o3113.·tT-r:1.XQ 
I~JI91 __ {erG 0 (:) ·-L_]~--_~~:I£ .. tL U. .. "12:1~~!_13 .. 9~ 1 13 .. e I:u.. ~ 
1'1 17 I , q", ott- I \V I~ ;,7 lA.vlO IV I?...~?> 13 .. 'fl.1 (3 ... f1 I ~ ~ ENO pVi_V~'i.~ - ~ H-f{::> 

5 f\V\1.~l (; 

SIGNATURE: 1C j~ T'=' P (j F sd2.~~ J... S dJ...t;" PAGE~F 2. 



SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc 1of3 

Prni~,..t Site Name: NSWC Crane Sample 10 No.:O l6-tvW \' 0 I 
'-1rn.<>t't No.: CTO 1 Sample Location: 0 (Tb'C 

Duplicate: D 

pH s.c. Temp. Turbidity DO ORP 

AnalysIs Time 

Concentration· 70 ppm 

Notes· 

CO2, Uls~!';nl\'F!a Range 10 - 2500 ppm 

Chemetncs Test Kit AnalysIs Time· 14-2.~ 

Concentration ::t.:l. \" ppm 

AnalysIs Time. 

Concentration ::3 ppm 

Analysis Time. , q I 7 

Concentration Q. 0 mgll 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc. Page 2 of 3 

Project Site Name. NSWC Crane Sample ID No.: OIG-lv'IVS' 0 I 
Project No.: CTO 158, N3959 Sam~le location: Ol-ro5 
Sampled By: Terry Rojahnlf~ E 5 Duplicate: D' 

SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Divalent Iron: Fe2
+, Range 0-10 mg/l 

Equipment· HACH IR-18C AnalysIs Time: ICJ-:tO 

Concentration: 0.07 mg/L 

Notes' 

Manganese: Mn2
+, Range 0-20 mg/L 

lqS~ Equipment: HACH DR-850 Colonmeter Analysis Time 

Program No. 41 

~,. - -.~. ~ .. ~~ 

Concentration. b~~ mgIL 
- . 

Notes. 

Sulfate: SO/-, Range 0-70 mg/L ~'lb,02. 
Equipment HACH DR-850 Colonmeter AnalYSIs Time. 0800 
Program No 92 

Concentration. >80 mg/L 
(..lMr-r-

Notes 

Sulfide: S2-, Range 0-0.7 mg/L 

114-3 Equipment HACH DR-850 Colon meter AnalysIS Time 

Program No.: 93 

Concentration: 0.00 mg/L 

Notes 



Tetra Tech NUS, Inc. 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Page 3 of 3 

Sample 10 No.: OI6-W'"Tli~ 01 
Sample Location: 0 I 'T() <;"" 
Duplicate: D 

Nitrite: N02 --N, Range 0-0.35 mg/L (;, . I 

Equipment· HACH DR-850 Colonmeter Analysis Time: 0 B·I 0 
Program No : 62 

19 1/ 001.- mg/L 

Notes Alternate forms' N02 O,Ooc. NaN02 001 008 

Nitrate: N03--N, Range 0 - 0.50 mg/L ,lb·ol. 
HACH DR-850 Colonmeter AnalysIs Time: 0 (3 'S '$ 

()tAf:: 0 ~ 0° 
mg/L I 

Nrtnte Interference Treatment· D 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range up to 1.5mg/L 

Altemate form NOJ 0 C/ ~ 8 

All data fields have been completed as necessary. IT 
Correct measurement units are CIted In the SAMPLING DATA block: 

Mulitplication is correct for each Multiplier table: B-
r:r. 

Final calulated concentration is wIthin the appropriate Range Used block ~ 
Alkalinity Relationship is determined appropriaUy as per manufacturer Instructions: B-
OAlOC sample (e.g, Std. Additions, etc.) frequency is appropnate as per the project plannrng documents: B--
Nitrite Interference treatment used for NItrate test If NItrite was detected: Lj 
Title block is initialIZed by person who performed the OAlOC Ckeckhst a-

• 
) 

• 



• 

• 

• 

APPENDIX 8-5 

WATER LEVEL MEASURMENT SHEETS 

AND 

HYDRAULIC CONDUCTIVITY AND SEEPAGE VELOCITY CALCULATIONS 



C" 

~ 
........ 

• • P'j I of S • 
~ WATER LEVEL MEASUREMENT SHEET 

Project Name: NSWC Crane 

Location: Crane, UN 

Weather Conditions: $(.( ('(Nt 7~P 

l"lO fJ.l\t t'l 0 e;f€Yt TlIG ~ 4- D~yS, 

Well ID Date Time Water Level'" 

OllO'l '1.17-0/ 13~ b5.'37 

Olcol \ I~ 13cr.l)~ 
01 ~ 01 (3s--4- :l..E1. Cf 0 
01 ~ OL '4-00 I~ .. r:;cr 
01 -- 03 I~C;~ \ '2 .. B3 
01- 0 t "S'b 2..0 {1 0 \ 

01' Ot:; \~S7 l 7 .. 83, 

0(" O~ \41/ 7 '0 11-
01· 07 1t\\S-- \7 " C;r:;-
01" OEl tklt I~ 67 
01- Ocr 14-0~ JU. s-4 
01, (0 ~ '~3 2~. r ~ __ ... 
• All measurements to the nearest 0.01 foot 

Project No.: C TO IS B #- N ?> CC c;"9 
Personnel: ~e~1C1 5. I< €.oN I"t\ .. 
Measuring Device: S\.o PE (N. DI Ci\TU 11\ 
Remarks: 

Thickness of PIDReading 
<'ree Product ppm Comments 

RP BZ 

"'A '0 0 R~I(./.~€ \.l. &TN\:' 72 ~'l 
r--

\ 

r- -

r--I-

0 0 . 
,..-I- NE.Lt/ ptJc 

" 0 0 \l. (\. 

'0 0 
,..-I--- 1(20 .cst) 

\V '--- f-
--_._-----

Sign.ture(." -z/. -:IU .... 

«{ Sf VL 
( ( 

NSWC Crane 
Field Fcnn 
Revision 1 

Oclol;!er 2000 



p~ '2~~ 3 

~ WATER LEVEL MEASUREMENT SHEET 

Project Name: NSWC Crane Project No.: C TO IS B #- 1-l 3 CY S'~ 
Location: Crane, IN Personnel: Kg; l rrl s. K~N J'{\ .. 

Weather Conditions: $<'< NNt 7~P Measuring Device: S \.0 P E ( K D/ c.Pt PI'll\. 
Remarks: 

Thickness of PIDReading 
Well ID Date Time Water Level * hee Product ppm Comments 

RP BZ 
I 
I 

01- \ \ q,\7·o/ J40 I ILI7 N.~ 

c> l ... 11... 14<l7 '~b,3? \ 

OI- Is 1%S- ~4-,b 7 - f--

OI- it I ~C;() Ik, 4-1 -
1<;"' - -

O( ~ l4-sC;-- :lk c;'k, 

01 - fl.a 1£\-24- o ~'l y' (ST('(\:: 4-"l. 2 ~ :: 

10 I - 17 l'r4-; 
/ 

2'1. -:l~ - t- . 

0' ~ IB 144L I ~,c:tf- 0 C> 

() I - lcr 1+'3'1-_ 2.).. 0+ 0 0 

01 - "2(:) /4-"2-1 2.~ ,3 0 0 

or ... ~\ 14-17 17 81 
o I ~ 2).. \~ 143 J l 1. 3? \~ 

------- ---

• All measurements to the nearest 0.01 foot 

Sign.turo<.), ti u 
NSWCCrana 

• • Re Fie • 



• • p~ SQf 3 • 

~ WATER LEVEL MEASUREMENT SHEET 

Project Name: NSWC Crane Project No.: C TO I S' B:#- N. "3, -=t S"9 
Location: Crane, IN Personnel: KelW s. Ke.N N\, .. 

Weather Conditions: $"< NN Y 7~F Measuring Device: S\.O PE If'{ DI c.l-\ TO II\. 
7 

Remarks: 

Thickness of PID Reading 
Well ID Date Time Water Level '" Pree Product ppm Comments 

cr-l7-o { 
RP HZ 

01 - ).S Cf ·fI- 0 I J4-2Cj 40v B '1 Nf\ .-I-

01 .- 14 14-1 Of 14-.. f3Cf 

01'- 2S' IDr~~ -:1.1 .. 7 ( 
0\ ~ 26 )~B 3~ ~ 5'1- ' 
Of ... 27 \II I~J .2. S- .. 2'2- ~':- \V 

< 

----_.-

• All measurements to the nearest 0.01 foot 

Signature<SI,7t:;( u,., 

I 
I 

I 

NSWCCrane 
Field F~rm 
Ravlalon 1 



P") I "f '3 

~ WATER LEVEL :MEASURE:MENT SHEET 

Project Name: NSWC Crane Project No.: CTO Ie "TNt I C;-'1' N?,q bO 
Location: Crane, IN Personnel: S, MBso/lj J r<n:r~'d..:J t en"'),l 
Weather Conditions: 5vrN Ny ?~' r Measuring Device: HF..R.D~l ~ ~LnPE, ThlD 

/ 
Remarks: 

Thickness of PID Reading 
Well ID Date Time Water Level III "ree Product ppm Comments 

RP BZ 

OlCO\ to -l7-o2 0933 I~&o 42 
Ol-o\ 

, 
o81~ 2.7. \3 .- -. 

Ol-o~ o ffl.4- 1/.17 

0(-03 08:l.fo ~::t7 

Ol-~4- O€H'J 1<;;,,3~ 

Ot-OS OeM 14-.17 . 

Ol-t)6 0'1)3 ~B.7] --. --
n(-o+ o11~ 14-.. 7 } ~ 

01-0<6 acnB l:2..674- -
Ol-oq oq1.0 lJ-.·9"J-
0(-- 1O o c(2~ 'Mo9(o 

"II 
~~f 7", os - ,CG..-O B1..~) Ol- l \ V-·I 

.--
~ 

• All measurements to the nearest 0 01 foot 

Signature(s): ~ U 
• • 

I 

•

celana 
laid Fo"" 

n,9VISlon t 



• 
, 

• {Xf;< if JI 

~ WATER LEVEL MEASUREMENT SHEET 

Project Nome: NSWC Crane 

Weather Conditions: 5~NN 
Location, erODe, IN ~ 

Well ID Date Time 

01- \;:}.. b .ll OJ- o9~3 

0\- 13 DOf3J 

Ol- \4 ()0{4-D 
'Ol- 15 o0~ 
iO{- lb 0100 

,Ol- Ii- oBst:( 
Ol- l~ o 03\) 

Ot lq O$i) 4, 
al-aD ()B?; 
Ol ~ d \ 0901 
0\- ~:l 08to1 
01- ~_ \, V 005') 

• All measurements to the nearest 0 01 foot 

ZS;c1f 

Water Level III 

~SoC;-"I 

2..1 6C:-B 
l~ .. 3(:; 
:L'1.., :l~ 

35' .. l4-
,q.44-
)).., 7 B 
~o v Be;' 
:;t.3 .- 3> \) 

I ~o q " 
\~1'23 

36, ~1 

Project No.: CTO Ie "T14:t I ~ N"6CfbO 
Personnel: Sj~esQ~L ROJAt!!lt!J I CQ"SI I 
Measuring Device: H£:RDtJ I SL oPE- IND. 
Remarks: 

Thickness of PID Reading 
l'ree Product ppm Comments 

RP HZ 

,. " 

-- I 
I 

- .~ .. \ 

c 

.- " ." .-
.J'" ,p..~~ L\rIJprlt~"I'~~~;',~1 - \) .llA Ae t) --

-. 

-, ,.--

Signature(s): 'J! ~ ,J 

./ 

NSWC Crane 

Field Fo"" 



• 

pPJ '3 (p. '3 

~ WATER LEVEL MEASUREMENT SHEET 

Project Name: NSWC Crane 

Location: Crane, IN 

7~r-Weather Conditionll: S lA'f-.l.lf( 

Well ID Date Time Water Level· 

Ol- a.4 0·'7- \>2- () qOb ilot\-3 
0\ -- C). S oa-r;-I 20,/12. 
I() l--~h oq~ 35.~B 
o t -, d'""=t D14l. .2. 4-ct l 0 

0\ T03 oB4A- \S9 .. \ ~ 

0\,04 L of1"SQ 13Z q7 
alTOS a~% 'bll 81-
ot TO {)-. \V 

L Of110 Gr;. )..) 
--

• All measurements to the nearest 0 01 foot 

Project No.: CTO}tt1l '114'" I~ f'l?,q(:,O 

Personnel: Sm~reSCl~ J Bo::JAtlt..)t c..,of,jTI , 
Measuring Device: \-\~O).:) J StoPE I r-..lD-

I 

Remarks: 

Thickness of PID Reading 
"ree Product ppm Comments 

RP BZ 

-

~ 

,... - f?:,IN! ::: (t;"S. .. IO 

-

.gnO'Urel,),:i ,5;J 

I 

•
swc;c,ano 

Field Form 
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• HYDRAULIC CONDUCTIVITY CALCULATIONS 

• 



• 

• 

• 

ANALYSIS OF LOW-FLOW PURGING TESTS 

Hydraulic conductivity values were estimated from the low flow purge data collected during 

groundwater sampling events rounds 1 and 2 using the Ogden field method (Kasenow and Pare, 

1995) and the Jacob straight-line method (Fetter, 1988). Discharge (Q), drawdown (s), and 

elapsed time values were derived from the low-flow purge data sheets see Attachment 1. Wells 

01-C01 and OH04 had insufficient drawdown for evaluation, and well 01-16 was dry. However, 

the drawdown vs. time plots are provided In thiS appendix. The aquifer thickness at each well 

was approximated from the cross sections by using the distance between the water level in the 

well to the underlying shale bed or the bottom of the well boring. If the well was not on a cross 

section then the aquifer thickness from the nearest well was used. 

Ogden Field Method Evaluation 

Hand calculation using the Ogden field method (Kasenow and Pare, 1995) was completed for 

monitoring well 01-01 (WES-1-1-81), see Attachment 2. Attachment 2 also Includes the Ogden 

field method explanation and associated cross-reference table providing the correction factors 

needed for the Ogden field method. The calculation for the remaining wells were carried out on 

an Excel spread sheet provided on Attachment 3. 

Jacob Straight-line Method Evaluation 

Hand calculation using the Jacob straight-line method was completed for monitoring well 01-01 

(WES-1-1-81), see Attachment 4. Attachment 4 also includes the drawdown vs. time plots 

generated from the drawdown data proVided in Attachment 1. The calculation for the remaining 

wells were carned out on an Excel spread sheet provided on Attachment 5. 

Evaluation Results 

A comparison was made between the two analytical methods by plotting the resulting hydraulic 

conductivity values derived from each method on log-log graph provided as Attachment 6. The 

plot shows that the two methods have fair correlation suggesting the assumptions made for the 

Ogden method are reasonable, and that the resulting values are good to the order of magnitude 

to estimate the aquifer hydraulic conductivity. When a well was tested twice or two different 

methods were used to estimate the hydraulic conductiVity the resulting values were arithmetically 

averaged for the well. Table 1, attached, provides a summary of the results . 



A geometric mean value for shallow water bearing zone hydraulic conductivity was calculated to • 

be 7.92 X 10-6 cm/sec. The deep water bearing zone has a hydraulic conductivity value of 9.45 X 

10-5 cm/sec. However, wells installed in this deeper zone had insufficient drawdown, suggesting 

that the hydraulic conductivity may be slightly higher then the calculated value. 

• 

• 



• 

• 

• 

TABLE 1 
ANALYSIS OF LOW-FLOW PURGING DATA RESULTS SUMMARY 

HYDRAULIC CONDUCTIVITY (CM/SEC) 
PAGE 1 OF 1 

Well # 
Round 1 Round 2 or Test 2 Average 

Ogden Straight-line Ogden Straight-line Ogden Straight-line 
Shallow Wells 
01-01 6.24E-OS 2.92E-OS na na 6.24E-OS 2.92E-OS 
01-02 2.10E-06 1.02E-OS 2.48E-OS 2.26E-OS 1.34E-OS 1.64E-OS 
01-03 na 9.S1 E-07 na na na 9.S1E-07 
01-04 2.61E-06 2.11E-06 2.99E-06 3.02E-06 2.80E-06 2.S6E-06 
01-0S na 1.43E-06 na na na 1.43E-06 
01-07 2.26E-06 7.96E-06 na na 2.26E-06 7.96E-06 
01-09 S.SSE-06 S.30E-06 na na S.5SE-06 S.30E-06 
01-10 1.18E-06 2.S2E-06 na na 1.18E-06 2.52E-06 
01-11 2.07E-06 3.13E-06 na na 2.07E-06 3.13E-06 
01-12 1.18E-05 9.09E-06 na na 1.18E-OS 9.09E-06 
01-13 2.0SE-04 2.16E-04 na na 2.05E-04 2.16E-04 
01-14 na 1.67E-06 na 1.54E-06 na 1.61E-06 
01-1S 1.18E-OS 8.87E-06 1.SSE-OS 1.9SE-05 1.37E-05 1.42E-OS 
01-17 2.99E-OS 6.37E-OS na na 2.99E-OS 6.37E-OS 
01-18 2.64E-06 6.SSE-06 na na 2.64E-06 6.SSE-06 
01-19 3.13E-06 4.73E-06 na na 3.13E-06 4.73E-06 
01-20 na 2.36E-06 na na na 2.36E-06 
01-21 8.02E-06 2.S2E-OS na na S.02E-06 2.S2E-OS 
01-22 1.46E-OS 7.77E-06 na na 1.46E-OS 7.77E-06 
01-23 na 4.94E-06 na na na 4.94E-06 
01-24 na 5.17E-06 na na na 5.17E-06 
01-25 1.68E-05 2.07E-OS na na 1.6SE-OS 2.07E-OS 
01-26 3.80E-06 1.89E-05 na na 3.80E-06 1.89E-05 
01-27 na S.04E-06 na , •.. S.17E-06 na S.11 E-06 
On02 na 9.99E-06 na 9.71 E-06 na 9.SSE-06 
On05 rd2 na na 6.19E-06 S.SSE-06 6.19E-06 8.55E-06 

Geometric mean = 8.18E-06 7.66E-06 
Site geometric mean = 7.92E-06 

Deep Wells 
01-06 7.46E-OS na na 2.23E-04 7.46E-OS 2.23E-04 
On03 rd2 na na 2.24E-05 9.S3E-OS 2.24E-05 9.S3E-05 

Geometric mean = 4.09E-05 1.48E-04 
Site geometric mean = 9.4SE-OS 

na - not available 



• 

• ATTACHMENT 1 



• WeIlID: 
Date: 
Time (Hours) 

1035 
1045 
1055 
1105 
1115 
1125 
1135 
1145 
1155 
1205 
1215 
1225 
1235 
1245 
1250 

WeIlID: 
Date: 
Time (Hours) 

945 
950 

• 1000 
1010 
1020 
1030 
1040 
1050 
1055 
1100 
1105 

WeIlID: 
Date: 
Time (Hours) 

922 
926 
935 
945 
955 
1005 
1010 
1015 

• 

ROUND 1 
LOW FLOW PURGE DATA SHEET 

PAGE 1 OF 16 

WES·1-1-81 
9/6/2001 
Distance to Water (Feet) 

28.95 
29.07 
29.10 
29.23 
29.38 
29.52 
29.55 
29.55 
29.57 
29.59 
29.61 
29.64 
29.63 
29.63 

---

Pump_ Rate (mUM in) 
---

100 
100 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
---

Average = 184.6153846 
01MW02 
9/8/2001 
Distance to Water (Feet) 

15.34 
16.14 
16.27 
16.40 
16.53 
16.64 
16.72 
16.83 
16.88 
16.91 
16.97 

Pump Rate (mUM in) 
140 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 

Average = 85.45454545 
WES-1-3-81 
9/6/2001 

Distance to Water (Feet) 
14.76 
15.02 
15.68 
16.70 
18.05 
19.02 
19.62 
20.04 

Pump Rate (mUMin) 
130 
100 
80 
80 
80 
80 
80 
80 

Average = 88.75 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 

Elapsed time 
0 
5 
15 
25 
35 
45 
55 
65 
70 
75 
80 

Elapsed time 
0 
4 
13 
23 
33 
43 
48 
53 

drawdown 
0.00 
0.12 
0.15 
0.28 
0.43 
0.57 
0.60 
0.60 
0.62 
0.64 
0.66 
0.69 
0.68 
0.68 

drawdown 
0 

0.80 
0.93 
1.06 
1.19 
1.30 
1.38 
1.49 
1.54 
1.57 
1.63 

drawdown 
0 

0.26 
0.92 
1.94 
3.29 
4.26 
4.86 
5.28 



WeIlID: 
Date: 
Time (Hours) 

845 
855 
905 
915 
925 
935 
945 
955 
1005 
1015 
1025 
1035 
1045 
1055 
1105 
1115 
1125 
1135 
1145 
1155 
1205 
1215 
1225 
1235 
1245 

WeIlID: 
Date: 
Time (Hours) 

1510 
1520 
1530 
1540 
1550 
1600 
1610 
1620 
1630 
1630 
1640 
1650 
1700 
1710 

ROUND 1 
LOW FLOW PURGE DATA SHEET 

PAGE 2 OF 16 

WES-1-4-81 
8/28/2001 

Distance to Water (Feet) Pump Rate (mUMin) 
19.49 
19.79 
19.95 
20.13 
20.30 
20.42 
20.55 
20.67 
20.78 
20.90 
21.00 
21.12 
21.24 
21.35 
21.44 
21.54 
21.69 
21.82 
21.88 
21.99 
22.14 
22.19 
22.30 
22.38 
22.46 

WES-1-5-81 
9/18/2001 

---
150 
100 
100 
100 
76 
76 
76 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
75 
75 
75 
75 

Average = 78.66666667 

Distance to Water (Feet) Pump Rate (mUMin) 
17.73 ---
19.26 75 
19.74 75 
20.22 75 
20.66 75 
21.12 75 
21.56 75 
22.14 75 
22.51 75 

--- ---
23.51 300 
26.54 300 
29.65 300 
DRY 300 

Average = 75 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
80 
90 
100 
110 
120 

• drawdown 
0 

0.30 
0.46 
0.64 
0.81 
0.93 
1.06 
1.18 
1.29 
1.41 
1.51 
1.63 
1.75 
1.86 
1.95 
2.05 
2.20 
2.33 
2.39 
2.50 
2.65 
2.70 
2.81 
2.89 • 2.97 

drawdown 
0 

1.53 
2.01 
2.49 
2.93 
3.39 
3.83 
4.41 
4.78 

#VALUE! 
5.78 
8.81 

11.92 

• 



• WeIlID: 
Date: 
Time (Hours) 

1405 
1415 
1425 
1435 
1445 
1455 
1505 
1515 
1525 
1535 
1545 
1555 
1605 
1615 
1625 
1625 

WeIlID: 
Date: 
Time (Hours) 

805 

• 815 
825 
835 
845 
855 
905 
915 
925 
935 
945 
950 
955 
955 

• 

'\'r •• ;0'" 
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01MW06 
9/4/2001 

Distance to Water (Feet) 
71.03 
71.39 
71.42 
71.45 
71.48 
71.48 
71.48 
71.46 
71.46 
71.46 
71.48 
71.48 
71.51 
71.51 
71.51 

---

Pump Rate (mUMin) 
---

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Average = 100 
WES-1-7-82 
9/18/2001 

Distance to WaterfFeet) Pump Rate (mUMin) 
17.55 ---
18.15 100 
18.37 75 
18.49 75 
18.65 75 
18.72 50 
18.75 50 
18.83 50 
18.98 50 
18.94 50 
18.98 50 
19.01 50 
19.03 50 

--- ---
Average = 56.81818182 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 

'80 
90 
100 
110 
120 
130 
140 
140 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
105 
110 
110 

drawdown 
0 

0.3G 
0.39 
0.42 
0.45 
0.45 
0.45 
0.43 
0.43 
0.43 
0.45 
0.45 
0.48 
0.48 
0.48 

drawdown 
0 

0.60 
0.82 
0.94 
1.10 
1.17 
1.20 
1.28 
1.43 
1.39 
1.43 
1.46 
1.48 



WeIlID: 
Date: 
Time (Hours) 

1105 
1115 
1125 
1135 
1145 
1155 
1205 
1215 
1225 
1235 
1240 
1245 
1255 
1305 

WeIlID: 
Date: 
Time (Hours) 

1425 
1430 
1435 
1440 
1445 
1450 
1455 

WeIlID: 
Date: 
Time (Hours) 

930 
940 
950 
1000 
1010 
1020 
1030 
1040 
1050 
1100 
1110 
1120 
1130 
1140 
1150 
1155 
1155 
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WES-1-8-82 
9/18/2001 
Distance to Water (Feet) 

15.91 
15.91 
15.91 
15.91 
15.91 
15.91 
15.91 
15.91 
15.91 
15.91 
15.91 
15.91 
15.91 
15.91 

Pump Rate (mUM in) 
---

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Average = 100 
WES-1-8-82 
9/18/2001 - SECOND TEST 
Distance to Water (Feet) Pump Rate (mUMinl 

15.91 600 
15.95 600 
15.97 600 
16.01 600 
15.94 ---
15.92 ---
15.91 ---

Average = 600 
WES-1-9-82 
9/7/2001 

Distance to Water (Feet) 
20.32 
20.45 
20.68 
20.86 
21.00 
21.23 
21.38 
21.57 
21.67 
21.85 
22.00 
22.12 
22.22 
22.43 
22.53 
22.62 

---

Pump Rate (mUMin) 
---

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
---

Average = 100 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
95 
100 
110 
120 

Elapsed time 
0 
5 
10 
15 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
145 
145 

• drawdown 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

drawdown 
0 

0.04 
0.06 
0.10 • 

drawdown 
0.00 
0.13 
0.36 
0.54 
0.68 
0.91 
1.06 
1.25 
1.35 
1.53 
1.68 
1.80 
1.90 
2.11 
2.21 
2.30 

• 



• WeIlID: 
Date: 
Time (Hours) 

1010 
1020 
1030 
1040 
1050 
1100 
1110 
1120 
1130 
1140 
1150 
1200 
1210 
1220 
1230 
1240 
1250 
1300 
1310 
1320 
1330 

• 1340 
1350 
1400 
1410 
1420 
1430 

• 

WES-1-10-82 
9/7/2001 

ROUND 1 
LOW FLOW PURGE DATA SHEET 
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Distance to Water (Feet) Pump Rate (mUM in) Elapsed time 
26.06 --- 0 
26.91 120 10 
27.14 40 20 
27.43 60 30 
27.66 60 40 
27.80 60 50 
27.95 50 60 
27.78 --- 70 
27.64 --- 80 
27.86 50 90 
28.20 90 100 
28.25 90 110 
28.34 90 120 
28.43 90 130 
28.75 90 140 
29.05 90 150 
29.27 90 160 
29.38 90 170 
29.49 90 180 
29.78 90 190 
29.95 60 200 
30.16 65 .. 210 
30.26 40 220 
30.32 42 230 
30.42 ',40 240 
30.50 44 250 
30.57 44 260 

Average = 71.38888889 

drawdown 
0.00 
0.85 
1.08 
1.37 
1.60 
1.74 
1.89 
1.72 
1.58 
1.80 
2.14 
2.19 
2.28 
2.37 
2.69 
2.99 
3.21 
3.32 
3.43 
3.72 
3.89 
4.10 
4.20 
4.26 
4.36 
4.44 
4.51 



WeIlID: 
Date: 
Time (Hours) 

1413 
1423 
1433 
1443 
1453 
1503 
1513 
1523 
1533 
1543 
1553 
1603 
1613 
1623 
1633 
1643 
1653 
1703 
1713 
1723 
1733 
1743 
1753 
1803 
1813 
1815 

WES-1-11-82 
8/2212001 
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Distance to Water (Feet) Pump Rate (mUMin) Elapsed time 
10.95 100 0 
11.30 100 10 
11.51 100 20 
11.75 100 30 
12.28 100 40 
13.04 100 50 
13.62 100 60 
13.92 100 70 
14.03 100 80 
14.17 100 90 
14.23 100 100 
14.00 100 110 
14.16 100 120 
14.39 100 130 
14.56 100 140 
14.66 100 150 
14.78 100 160 
14.92 100 170 
15.04 100 180 
15.22 100 190 
15.44 100 200 
15.14 100 210 
15.31 100 220 
15.48 100 230 
15.61 100 240 

--- --- 242 
Average = 100 

• drawdown 
0.00 
0.35 
0.56 
0.80 
1.33 
2.09 
2.67 
2.97 
3.08 
3.22 
3.28 
3.05 
3.21 
3.44 
3.61 
3.71 
3.83 
3.97 
4.09 
4.27 
4.49 
4.19 
4.36 
4.53 • 4.66 

• 



• WeIlID: 
Date: 
Time (Hours) 

935 
945 
955 
1005 
1015 
1025 
1035 
1045 
1055 
1105 
1115 
1125 
1135 
1145 
1155 
1205 
1215 
1225 
1235 
1240 

• 

• 

WES-1-12-82 
9/5/2001 

ROUND 1 
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Distance to Water (Feet) Pump Rate (mUM in) Elapsed time 
26.39 --- 0 
26.51 100 10 
26.58 50 20 
26.63 50 30 
26.68 50 40 
26.74 50 50 
26.77 50 60 
26.82 50 70 
26.87 50 80 
26.92 50 90 
26.97 50 100 
26.98 50 110 
27.03 50 120 
27.06 50 130 
27.10 50 140 
27.13 50 150 
27.18 50 160 
27.22 50 170 
27.25 50 180 

--- --- 185 
Average = 52.77777778 

drawdown 
0.00 
0.12 
0.19 
0.24 
0.29 
0.35 
0.38 
0.43 
0.48 
0.53 
0.58 
0.59 
0.64 
0.67 
0.71 
0.74 
0.79 
0.83 
0.86 



WeIlID: 
Date: 
Time (Hours) 

1445 
1455 
1505 
1515 
1525 
1535 
1545 
1555 
1605 
1615 
1625 
1635 
1645 
1655 
1705 
1715 
1725 
1735 
1745 
1755 
1805 
1815 
1825 
1835 
1845 
1850 

WeIlID: 
Date: 
Time (Hours) 

1338 
1348 
1358 
1408 
1418 
1428 
1438 
1448 
1458 
1508 
1630 
1640 
1650 
1700 
1710 
1720 
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WES-1-13-82 
9/5/2001 

Distance to Water (Feet) 
24.50 
24.60 
24.62 
24.62 
24.66 
24.65 
24.67 
24.65 
24.66 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 
24.68 

---

Pump Rate (mUMin) 
---
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
---

Average = 100 
WES-1-14-83 
8/23/2001 
Distance to Water (Feet) 

16.17 
17.61 
18.56 
19.65 
20.65 
21.45 
22.20 
22.85 
23.44 
23.95 
20.00 
20.80 
21.75 
22.90 
23.20 
23.78 

Pump Rate (mUMin) 
---

100 
100 
100 
100 
100 
100 
100 
100 
100 
---

100 
100 
100 
100 
100 

Average = 100 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
245 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
172 
182 
192 
202 
212 
222 

• drawdown 
0.00 
0.10 
0.12 
0.12 
0.16 
0.15 
0.17 
0.15 
0.16 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 • 0.18 

drawdown 
0.00 
1.44 
2.39 
3.48 
4.48 
5.28 
6.03 
6.68 
7.27 
7.78 
3.83 
4.63 
5.58 
6.73 
7.03 
7.61 

• 



• 

• 

• 
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WeIlID: 
Date: 
Time (Hours) 

721 
731 
736 
741 
746 
751 
756 
800 

WeIlID: 
Date: 
Time (Hours) 

835 
845 
855 
905 
915 
925 
935 
945 
945 

WES-1-14-83 
8/24/2001 - SECOND TEST 
Distance to Water (Feet) Pump Rate (mUM in) 

16.45 ---
17.44 95 
17.83 95 
18.44 95 
18.97 95 
19.45 95 
20.68 95 
21.32 95 

Average = 95 
01MW15 
9/5/2001 

Distance to Water (Feet) 
28.56 
28.78 
28.95 
29.12 
29.28 
29.42 
29.55 
29.68 

---

Pump Rate (mUMin) 
---

100 
100 
100 
100 
100 
100 
100 
---

Average = 100 
Well ID: 01 MW 16 
Date: 9/5/2001 

I Time (Hours) I Distance to Water (Feet) I P,ump ijate (mUMin) I 
DRY - NO SAMPLE 

WeIlID: 
Date: 
Time (Hours) 

1235 
1240 
1250 
1300 
1310 
1320 
1330 
1340 
1350 
1400 
1410 
1420 
1425 
1430 

01-17 
9/19/2001 

Distance to Water (Feet) 
21.85 
22.35 
22.35 
22.22 
22.28 
22.30 
22.30 
22.30 
22.30 
22.32 
22.30 
22.30 
22.30 
22.30 

Pump Rate (mUMin) 
100 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 

Average = 105 

Elapsed time 
0 
10 
15 
20 
25 
30 
35 
39 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
70 

Elapsed time 
0 
5 
15 
25 
35 
45 
55 
65 
75 
85 
95 
105 
110 
115 

drawdown 
0.00 
0.99 
1.38 
1.99 
2.52 
3.00 
4.23 
4.87 

drawdown 
0.00 
0.22 
0.39 
0.56 
0.72 
0.86 
0.99 
1.12 

drawdown 
0.00 
0.50 
0.50 
0.37 
0.43 
0.45 
0.45 
0.45 
0.45 
0.47 
0.45 
0.45 
0.45 
0.45 



WeIlID: 
Date: 
Time (Hours) 

1825 
1830 
1835 
1840 
1845 
1850 

WeIlID: 
Date: 
Time (Hours) 

850 
900 
910 
920 
930 
940 
950 
1000 
1010 
1020 
1030 
1040 
1050 
1055 

WeIlID: 
Date: 
Time (Hours) 

1040 
1050 
1100 
1110 
1120 
1130 
1140 
1150 
1150 
1200 
1210 
1220 
1230 
1240 
1250 
1252 
1252 
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01-17 
9/19/2001 - SECOND TEST 
Distance to Water (Feet) Pump Rate (mUMin) 

22.5 650 
23.38 650 
23.97 650 

23 0 
22.67 0 
22.5 0 

Average = 650 
WES-1-17-83 
9/11/2001 
Distance to Water (Feet) Pump Rate (mUMin) 

22.15 
22.56 
22.67 
22.68 
22.68 
22.72 
22.77 
22.77 
22.77 
22.77 
22.73 
22.77 
22.76 

---

WES-1-18-83 
9/19/2001 

Average= 101.25 

---
120 
120 
100 
100 
100 
100 
100 
100 
100 
75 
100 
100 
---

Distance to Water (Feet) Pump Rate (mUM in) 
15.35 ---
15.61 90 
15.91 90 
16.04 80 
16.33 80 
16.47 80 
16.64 75 
16.79 75 

--- ---
16.69 ---
16.63 ---
20.03 940 
22.25 940 
26.78 940 
30.21 940 
DRY 940 
--- ---

Average= 81.42857143 

Elapsed time 
0 
5 
10 
15 
20 
25 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
70 
80 
90 
100 
110 
120 
130 
132 
132 

• drawdown 
0.00 
0.88 
1.47 

drawdown 
0.00 
0.41 
0.52 
0.53 
0.53 
0.57 
0.62 
0.62 
0.62 
0.62 
0.58 
0.62 
0.61 • 

drawdown 
0.00 
0.26 
0.56 
0.69 
0.98 
1.12 
1.29 
1.44 

#VALUE! 
1.34 
1.28 
4.68 
6.90 

11.43 
14.86 

#VALUE! 

• 



• WeIlID: 
Date: 
Time (Hours) 

1110 
1120 
1130 
1140 
1150 
1155 
1200 
1210 
1220 
1230 
1240 
1250 
1300 
1310 
1320 
1330 
1340 . 
1345 
1355 
1405 
1415 

• 1425 
1435 
1445 
1455 
1505 

WeIlID: 
Date: 
Time (Hours) 

1104 
1110 
1120 
1130 
1140 

• 
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01-19 
9/18/2001 

Distance to Water (Feet) 
22.04 
22.33 
22.59 
22.85 
23.06 
23.18 
23.25 
23.47 
23.65 
23.78 
23.87 
24.00 
24.13 
24.22 
24.31 
24.44 
24.48 
24.53 
24.58 
24.67 
24.74 
24.79 
24.89 
24.92 
24.95 
25.01 

Pump Rate (mUMin) 
100 
100 
90 
75 
75 
75 
75 
75 
75 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 " 

' 70 J 

Average= 74.23076923 
01-20 
9/19/2001 

Distance to Water (Feet) 
29.05 
29.40 
30.62 
31.72 
32.50 

Pump Rate (mUMin) 
100 
80 
80 
80 
80 

Average= 80 

Elapsed time 

- 0 
10 
20 
30 
40 
45 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
155 
165 
175 
185 
195 
205 
215 
225 
235 

Elapsed time 
0 
6 
16 
26 
36 

drawdown 
0.00 
0.29 
0.55 
0.81 
1.02 
1.14 
1.21 
1.43 
1.61 
1.74 
1.83 
1.96 
2.09 
2.18 
2.27 
2.40 
2.44 
2.49 
2.54 
2.63 
2.70 
2.75 
2.85 
2.88 
2.91 
2.97 

drawdown 
0.00 
0.35 
1.57 
2.67 
3.45 



WeIlID: 
Date: 
Time (Hours) 

1115 
1125 
1135 
1145 
1155 
1205 
1215 
1225 
1235 
1245 
1255 
1305 
1315 
1325 
1335 
1345 
1355 
1400 
1400 

WeIlID: 
Date: 
Time (Hours) 

1330 
1340 
1350 
1400 
1410 
1420 
1430 
1440 
1450 
1500 
1510 
1520 
1530 
1540 
1550 
1600 
1610 
1620 
1630 
1630 
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WES-1-21-83 
9/5/2001 

Distance to Water (Feet) 
17.65 
18.51 
18.79 
18.87 
18.94 
18.99 
18.99 
19.01 
19.11 
19.16 
19.11 
19.19 
19.22 
19.22 
19.22 
19.22 
19.22 
19.22 

---

Pump Rate (mLlMin) 
---

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
---

Average= 100 
W ES-1-22-83 
9/19/2001 -

Distance to Water (Feet) 
19.14 
19.92 
19.82 
19.81 
19.81 
19.81 
19.83 
19.81 
19.81 
19.81 
19.79 
19.78 
19.93 
20.00 
20.04 
20.10 
20.12 
20.11 
20.12 

---

Pump Rate (mLlMin) 
---

100 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
90 
90 
90 
90 
90 
90 
90 
---

Average= 68.33333333 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
165 
165 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
180 

• drawdown 
0.00 
0.86 
1.14 
1.22 
1.29 
1.34 
1.34 
1.36 
1.46 
1.51 
1.46 
1.54 
1.57 
1.57 
1.57 
1.57 
1.57 
1.57 

drawdown • 0.00 
0.78 
0.68 
0.67 
0.67 
0.67 
0.69 
0.67 
0.67 
0.67 
0.65 
0.64 
0.79 
0.86 
0.90 
0.96 
0.98 
0.97 
0.98 

• 



• WeIlID: 
Date: 
Time (Hours) 

1525 
1535 
1545 
1555 
1600 
1605 
1640 

WeIlID: 
Date: 
Time (Hours) 

1155 
1205 
1215 
1225 
1235 
1245 
1255 
1325 
1315 
1325 

• 1335 
1345 
1355 
1405 
1420 
1425 
1435 
1445 
1455 

• 

ROUND 1 
LOW FLOW PURGE DATA SHEET 

PAGE 13 OF 16 

WES-1-23-83 
9/6/2001 
Distance to Water (Feet) 

39.69 
40.01 
40.33 
40.91 

NO READING 
41.99 

---

Pump Rate (mUMin) 
---

100 
100 
100 
25 
---
---

Average= 100 
W ES-1-24-83 
9/20/2001 

Distance to Water (Feet) Pump Rate (mUM in) 
14.92 ---
16.24 120 
16.53 70 
16.98 70 
17.24 70 
17.55 70 
17.69 70 
17.84 70 
17.98 70 
18.04 70 
18.15 70 
18.22 70 
18.28 70 
18.37 70 

'" ~ j. 

17.48 ---
17.22 ---
17.86 70 
18.02 70 
18.20 70 

Average= 73.125 

Elapsed time 
0 
10 
20 
30 
35 
40 
75 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
90 
80 
90 
100 
110 
120 
130 
145 
150 
160 
170 
180 

drawdown 
0.00 
0.32 
0.64 
1.22 

#VALUE! 

drawdown 
0.00 
1.32 
1.61 
2.06 
2.32 
2.63 
2.77 
2.92 
3.06 
3.12 
3.23 
3.30 
3.36 
3.45 
2.56 
2.30 
2.94 
3.10 
3.28 



WeIlID: 
Date: 
Time (Hours) 

1030 
1040 
1050 
1100 
1110 
1120 
1130 
1140 
1150 
1200 
1210 
1220 
1230 
1240 
1250 
1300 
1310 
1315 

WeIlID: 
Date: 
Time (Hours) 

850 
900 
910 
920 
930 
940 
950 
1000 
1010 
1020 
1030 
1040 
1050 
1100 
1110 
1120 
1130 
1140 
1150 
1200 
1210 
1220 
1230 
1240 
1250 
1250 

ROUND 1 
LOW FLOW PURGE DATA SHEET 

PAGE 14 OF 16 

W ES-1-25-83 
9/8/2001 
Distance to Water (Feet) 

21.51 
21.64 
21.83 
22.00 
22.07 
22.13 
22.17 
22.23 
22.26 
22.26 
22.28 
22.31 
22.32 
22.35 
22.33 
22.36 
22.37 

---

Pump Rate (mUMin) 
---

180 
100 
80 
80 
80 
60 
65 
60 
60 
60 
68 
60 
63 
60 
60 
60 
---

Average= 67.73333333 
W ES-1-26-83 
9/6/2001 
Distance to Water (Feet) 

36.64 
37.84 
38.24 
38.42 
38.48 
38.68 
38.69 
38.73 
38.79 
38.79 
38.83 
38.90 
38.63 
38.47 
38.39 
38.31 
38.25 
38.44 
38.64 
38.83 
38.78 
38.90 
38.86 
38.83 
38.90 

---

Pump Rate (mUMin) 
---

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
75 
75 
75 
75 
75 
100 
100 
100 
100 
100 
100 
100 
100 
---

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
165 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
240 

• drawdown 
0.00 
0.13 
0.32 
0.49 
0.56 
0.62 
0.66 
0.72 
0.75 
0.75 
0.77 
0.80 
0.81 
0.84 
0.82 
0.85 
0.86 

drawdown 
0.00 
1.20 • 1.60 
1.78 
1.84 
2.04 
2.05 
2.09 
2.15 
2.15 
2.19 
2.26 
1.99 
1.83 
1.75 
1.67 
1.61 
1.80 
2.00 
2.19 
2.14 
2.26 
2.22 
2.19 
2.26 • 



• WeIlID: 
Date: 
Time (Hours) 

1320 
1330 
1340 
1350 
1400 
1410 
1420 
1430 
1440 
1450 
1500 
1500 
1540 

WeIlID: 
Date: 
Time (Hours) 

820 
830 
840 

• 850 
850 

WeIlID: 
Date: 
Time (Hours) 

1120 
1130 
1140 
1150 
1200 
1210 
1220 
1230 
1240 
1250 
1300 
1310 
1320 
1330 
1340 
1350 
1410 
1420 

• 

-', 1 

ROUND 1 
LOW FLOW,PURGE DATA SHEET 

PAGE 15 OF 16 

W ES-1-27 -83 
9/7/2001 

Average= 94.79166667 

Distance to Water (Feet) Pump Rate (mUMin) 
25.02 ---
26.26 100 
26.67 100 
27.68 100 
28.20 100 
28.44 100 
28.76 250 
29.58 250 
30.03 \ 250 
30.59 250 
31.81 250 

--- ---
--- ---

Average= 175 
W ES-1-27 -83 
9/8/2001 - SECOND TEST 
Distance to Water (Feet) Pump Rate (mUMin) 

01-C01-93 
8/25/2001 

25.44 
25.81 
26.36 
26.87 

---

---
25 
75 
75 , ---

Average= 58.33333333 

.,J, 

Distance to Water (Feet) Pump Rate (mUM in) 
139.30 ---
139.39 120 
139.39 130 
139.39 130 
139.39 130 
139.34 130 
139.45 130 
139.35 125 
139.33 130 
139.41 125 
139.33 125 
139.38 130 
139.40 130 
139.33 130 
139.40 130 
139.41 130 
139.35 130 
139.42 130 

Average= 128.5294118 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
100 
140 

Elapsed time 
0 
10 
20 
30 
30 

Elapsed time 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
170 
180 

drawdown 
0.00 
1.24 
1.65 
2.66 
3.18 
3.42 
3.74 
4.56 
5.01 
5.57 
6.79 

drawdown 
0.00 
0.37 
0.92 
1.43 

drawdown 
0.00 
0.09 
0.09 
0.09 
0.09 
0.04 
0.15 
0.05 
0.03 
0.11 
0.03 
0.08 
0.10 
0.03 
0.10 
0.11 
0.05 
0.12 



WeIlID: 
Date: 
Time (Hours) 

808 
815 
825 
835 
845 
855 
905 
915 
925 
935 
940 
945 
950 

WeIlID: 
Date: 
Time (Hours) 

1122 
1125 
1135 
1145 
1155 
1205 
1215 
1225 
1235 

ROUND 1 
LOW FLOW PURGE DATA SHEET 
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01T02 
9/18/2001 
Distance to Water (Feet) Pump Rate (mUMin) 

65.26 
65.73 
65.90 
66.22 
66.57 
66.70 
66.95 
67.18 
67.31 
67.60 
68.00 
68.28 
68.51 

Average= 70.625 
01T02 - ROUND 2 
9/22/2001 

110 
80 
80 
80 
65 
65 
65 
65 
65 
110 
110 
110 
110 

Distance to Water (Feet) Pump Rate (mUM in) 
65.48 100 
66.00 100 
66.33 100 
66.75 100 
67.32 100 
67.65 100 
68.02 100 
68.20 100 
68.51 100 

Average= 100 

Elapsed time 
0 
7 
17 
27 
37 
47 
57 
67 
77 
87 
92 
97 
102 

Elapsed time 
0 
3 
13 
23 
33 
43 
53 
63 
73 

• drawdown 
0.00 
0.47 
0.64 
0.96 
1.31 
1.44 
1.69 
1.92 
2.05 
2.34 
2.74 
3.02 
3.25 

drawdown 
0.00 
0.52 
0.85 
1.27 
1.84 
2.17 
2.54 • 2.72 
3.03 

• 



• WeIlID: 
Date: 
Time (hh:mm) 

8:47 
8:50 
8:53 
8:56 
8:59 
9:02 
9:05 
9:10 
9:20 
9:30 
9:40 
9:50 
10:00 
10:10 
10:20 
10:30 
10:40 
10:45 

WeIlID: 
Date: 
Time (hh:mm) 

9:21 

• 9:24 
9:28 
9:32 
9:36 
9:40 
9:50 

10:00 
10.10 
10:20 
10:30 
10:40 
10:50 

• 

OH03 
6/17/2002 
Distance to Water JFeet) 

139.16 
139.83 
139.88 
139.88 
139.95 
139.95 
139.95 
139.88 
139.96 
139.95 
139.97 
139.95 
139.95 
14007 
140.10 
140.10 
140.09 

---

ROUND 2 
LOW FLOW PURGE DATA 

PAGE 1 OF3 

Pump Rate (mUM in) Elasped time (hh:mm) 
--- 0:00 

150 0:03 
130 0:06 
70 0:09 
70 0:12 
70 0:15 
70 0:18 
70 0:23 
100 0:33 
100 0:43 
110 0:53 
110 1:03 
110 1 :13 
110 1:23 
110 1 :33 
110 1:43 
110 1 :53 
--- 1'58 

Average= 100 
01T04 
6/15/2002 
Distance to Water (Feet) Pump RateJmUMin) 

136.48 220 
136.62 220 
13664 220 
136.64 220 
136.64 220 
136.64 220 
136.64 220 
136.64 220 
136.64 220 
136.64 220 
136.64 220 
136.64 220 
136.64 220 

Average= 220 

Elasped time (hh:mm) 
0:00 
0:03 
0:07 
0:11 
0'15 
0:19 
0:29 
0:39 
0:49 
0:59 
1 :09 
1 :19 
1:29 

drawdown (Feet) 
0.00 
0.67 
0.72 
0.72 
0.79 
0.79 
0.79 
0.72 
0.80 
0.79 -
0.81 
0.79 
0.79 
0.91 
0.94 
0.94 
0.93 
---

drawdown (Feet) 
0.00 
0.14 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 



WeIlID: 
Date: 
Time (hh:mm) 

15:17 
15:21 
15:25 
15:29 
15:33 
15:37 
15·40 
15:50 
16:00 
16:10 
16:20 
16:30 
16"40 
16:50 
17:00 
17:10 
17:20 
17:30 
17:40 
17:50 
18:00 
18:10 
18:20 
18:30 
18.40 
18:50 
19:00 
19:10 
19:17 

WeIlID: 
Date: 
TIme (hh:mm) 

12:15 
12:18 
12:21 
12:24 
12:27 
12:30 
12:35 
12:45 
12:55 
13:05 
13:15 
13:25 
13:35 
13:45 
13:55 
14:00 

on05 
6/15/2002 
Distance to Water (Feet) 

16.66 
17.20 
17.25 
17.37 
17.46 
17.53 
17.61 
17.73 
17.80 
17.96 
18.04 
18.17 
18.26 
18.33 
18.39 
1845 
18.53 
18.56 
18.60 
18.65 
18.71 
18.77 
18.81 
18.84 
18.89 
18.93 
18.96 
19.00 
19.04 

ROUND 2 
LOW FLOW PURGE DATA 

PAGE 2 OF 3 

Pump Rate (mUMin) Elasped time (hh:mm) 
150 0:00 
150 0:04 
95 0:08 
95 0:12 
95 0:16 
80 0:20 
80 0:23 
80 0:33 
80 0:43 
80 0:53 
80 1:03 
80 1 :13 
80 1:23 
80 1:33 
80 1:43 
80 1 :53 
80 2:03 
80 2:13 
80 2:23 
80 2:33 

. 

80 2:43 
... 

80 2:53 
80 3:03 
80 3:13 
80 3:23 
80 3.33 
80 3:43 
80 3·53 
80 4:00 

Average= 86.37931034 
WES-1-2-81 
6/17/2002 
Distance to Water (Feet) 

11.22 
11.32 
11.35 
11.39 
11.43 
11.47 
11.54 
11.64 
11.72 
11.82 
11.90 
11.92 
11.93 
11.95 
11.98 

---

Pump Rate (mUMin) 
---

120 
120 
100 
100 
100 
100 
100 
100 
100 
100 
80 
80 
80 
80 
---

Average= 97.14285714 

Elasped time (hh:mm) 
0:00 
0:03 
0:06 
0·09 
0:12 
0:15 
0:20 
0:30 
0:40 
0:50 
1:00 
1 :10 
1:20 
1:30 
1·40 
1 :45 

drawdown (Feet) • 0.00 
0.54 
0.59 
0.71 
0.80 
0.87 
0.95 
1.07 
1 14 
1.30 . 
1.38 
1.51 
1.60 
1.67 
1.73 
1.79 
1.87 
1.90 
1.94 
1.99 
2.05 
2.11 
2.15 
2.18 
2.23 
2.27 • 2.30 
2.34 
2.38 

drawdown (Feet) 
0.00 
0.10 
0.13 
0.17 
0.21 
0.25 
0.32 
0.42 
0.50 
0.60 
0.68 
0.70 
0.71 
0.73 
0.76 

---

• 



• WeIlID: 
Date: 
Timeihh:mm) 

13:50 
14:00 
14:10 
14:20 
14:30 
14:40 
14:50 
15:00 
15:10 
15:20 
15:30 
15.40 
15:50 
16·00 
16:10 
16.20 
16:30 
16:40 
16:50 
17:00 
17:10 
17:20 
17:30 

• 17:40 
17:50 
17:55 

WeIlID: 
Date" 
Time (hh:mm) 

12:08 
12.13 
12:16 
12:20 
12:25 
12:30 
12:40 
12:50 
13:00 
13:10 
13:20 
13:30 
13:35 
13:40 
13:45 
13:50 
13:55 
14·00 
14:05 

• 14.10 

WES-1-4-81 
6/1/2002 
Distance to Water JFeet) 

14.84 
15.26 
15.51 
15.69 
15.83 
15.96 
1613 
16.28 
16.43 
16.58 
16.74 
16.86 
16.98 
17.10 
17.17 
17.25 
17.31 
17.43 
17.57 
17.69 
17.81 
17.93 
18.05 
18.17 
18.30 

---

ROUND 2 
LOW FLOW PURGE DATA 

PAGE30F3 

Pump Rate (mLlMin) Elasped time Jhh:mmJ 
--- 0:00 

160 0:10 
160 0:20 
120 0:30 
80 0:40 
80 0:50 
100 1:00 
85 1:10 
85 1 :20 
85 1:30 
95 1 :40 
100 1:50 
85 2.00 
80 2:10 
80 2:20 
80 2:30 
80 2:40 

100 2:50 
100 3:00 
100 3:10 
100 3:20 
100 3:30 
100 3:40 
100 3:50 
100 ~ 4:00 
--- 4:05 

Average= 98.125 
WES-1-15-83 
6/15/2002 
Distance to Water (Feet) Pump Rate (mUMin) 

27.05 ---
27.27 130 
27.36 140 
27.45 100 
27.55 100 
27.63 100 
27.71 100 
27.80 100 
27.93 100 
28.08 100 
28.13 100 
28.11 70 
28.08 50 
2805 50 
28.06 70 
28.09 70 
28.10 70 
28.09 70 
28.10 70 

--- ---
Average= 88.33333333 

Elasped time (hh:mm) 
0:00 
0:05 
0:08 
0:12 
0:17 
0:22 
0:32 
0:42 
0:52 
1:02 
1 :12 
1:22 
1:27 
1:32 
1 :37 
1:42 
1 :47 
1 :52 
1 :57 
2:02 

drawdown(Feetl 
0.00 
0.42 
0.67 
0.85 
0.99 
1.12 
1.29 
1.44 
1.59 
1.74-
1.90 
2.02 
2.14 
2.26 
2.33 
2.41 
2.47 
2.59 
2.73 
2.85 
2.97 
3.09 
3.21 
3.33 
3.46 
---

drawdown (Feet) 
0.00 
0.22 
0.31 
0.40 
0.50 
0.58 
0.66 
0.75 
0.88 
1.03 
1.08 
1.06 
1.03 
1.00 
1.01 
1.04 
1.05 
1.04 
1.05 
---
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OGDEN'S METHOD 

L. Ogden (1.965) developed a simple and relatively accurate method to 

approximate transmissivity in production or observation wells utilizing a 

single drawdown and the Theis solution. The Theis equations are 

manipulated and equated to solve for uW(u). u is then identified from a 

table, and transmissivity is calculated utilizing the Theis equation that 

operates with u. The method has seen little use, because a convenient u, 

uW(u) table was never developed. Your author has completed that task (so 

have Kruseman and de Ridder, 1990). The table in Appendix A can be 

used with the following equations: 

uW(u) = 1.87S5(2 = dimensionless 
114.60t 

T = 1.87S(2 = gpd / ft 
ut 

where 

o = the pumping rate in gallons per minute, 

r = the observation well distance or pumping well radius in feet, 

s = the drawdown in feet, 

t = the pumping time in days, 

S = the storage coefficient, which is dimensionless, 

u = Theis dimensionless correction factor, and 

uW(u) = Ogden dimensionless correction factor. 

3 

(1 ) 

(2) 

• 

• 

• 



u W(u) uW(u) Z(u) 

• 2.5000E-03 5.4200E+00 1:3550E-02 8.7250E-Ol 

2.6000E-03 5.3800E+00 1.3988E-02 8.7159E-Ol 

2.7000E-03 5.3400E+00 1.4418E-02 8.7070E-Ol 

2.8000E-03 5.3000E+00 1.4840E-02 8.6984E-01 

2.9000E-03 5.2700E+00 1.5283E-02 8.6899E-01 

3.0000E-03 5.2300E+00 1.5690E-02 8.6816E-Ol 

3.1000E-03 5.2000E+00 1.6120E-02 8.6735E-01 

3.2000E-03 5.1700E+00 1.6544E-02 8.6656E-Ol 

3.3000E-03 5.1400E+00 1.6962E-02 8.S579E-01 

3.4000E-03 5.1100E+00 1.7374E-02 8.6502E-01 

3.5000E-03 5.0800E+00 1.7780E-02 8.6428E-Ol 

3.6000E-03 5.0500E+00 1.8180E-02 8.6354E-·Ol 

3.7000E-03 5.0300E+00 1.8611E-02 8.6282E-Ol 

3.8000E-03 5.0000E+00 1.9000E-02 8.6211E-01 

3.9000E-03 4.9700E+00 1.9383E-02 8.6141E-01 

4.0000E-03 4.9500E+00 1.9800E-02 8.6073E-Ol 

4.1000E-03 4.9200E+00 2.0172E-02 8.6005E-01 

4.2000E-03 4.9000E+00 2.0580E-02 8.5939E-Ol 

4.3000E-03 4.8800E+00 2.0984E-02 8.5873E-Ol 

4.4000E-03 4.8500E+00 2.1~40E-02 8.5809E-Ol 

4.5000E-03 4.8300E+00 2.1735E-02 8.5745E-01 

4.6000E-03 4.8100E+00 2.2126E-02 8.5682E-01 

4.7000E-03 4.7900E+00 2.2513E-02 8.5620E-01 

4.8000E-03 4.7700E+00 2.2896E-02 8.5559£-01 

• 4.9000E-03 4.7500£+00 2.3275E-02 8.5499E-Ol 

5.0000E-03· 4.7300£+00 2.3650£-02 8.5439£-01 

5.1000E-03 4.7100E+00 2.4021E-02 8.5396E-Ol 

5.2000E-03 4.6900£+00 2.4388E-02 8.5345E-01 

5.3000E-03 4.6700£+00 2.4751£-02 8.5288£-01 

5.4000E-03 4.6500E+00 2.5110£-02 8.5223E-01 

5.5000E-03 4.6300E+00 2.5465E-02 8.5152E-01 

5.6000E-03 4.6100E+00 2.5816£-02 8.5110E-Ol 
5.7000E-03 4.6000E+00 2.6220E-02 8.5061E-01 

5.8000E-03 4.5800E+00 2.6564E-02 8.5007E-Ol 
5.9000E-03 4.5600E+00 2.6904E-02 8.4946£-01 
6.0000E-03 4.5400£+00 2.7240E-02 8.4880E-01 
6.1000E-03 4.5300E+00 2.7633E-02 8.4839E-Ol 
6.2000E-03 4.5100E+00 2.7962E-02 8.4792E-01 
6.3000E-03 4.5000£+00 2.8350£-02 8.4740£-01 
6.4000E-03 4.4800£+00 2.8672£-02 8.4684E-01 
6.5000£-03 4.4700E+00 2.9055E-02 8.4622£-01 
6.6000E-03 4 .. 4500E+00 2.9370E-02 8.4522E-01 
6.7000E-03. 4.4400E+00 2.9748E-02 8.4537E-01 
6.8000E-03 4.4200E+00 3.0056E-02 8.4487E-Ol 
6.9000E-03 4.4100E+00 3.0429E-02 8.4433E-01 
7.0000£-03 4.3900£+00 3.0730£-02 8.4375E-Ol 
7.1000E-03 4.3800E+00 3.1098E-02 8.4336E-01 
7.2000E-03 4.3600E+00 3.1392E-02 8.4293E-01 
7.3000E-03 4.3500E+00 3.1755E-02 8.4245E-01 

• 7.4000E-03 4.3400E+00 3.2116E-02 8.4194E-01 
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u w(u) uW(u) Z(u) 

7.5000E-03 4.3200E+00 3.2400E-02 8.4139E-01 • 7.6000E-03 4.3100E+00 3.2756E-02 8.4101E-01 
7.7000E-03 4.3000E+00 3.3110E-02 8.4059E-01 
7.8000E-03 4.2800E+00 3.3384E-02 8.4014£-01 
7.9000E-03 4.2700E+00 3.3733E-02 8.3965:£-01 
8.0000E-03 4.2600£+00 3.4080E-02 8.3912£-01 
8.1000E-03 4.2500E+00 3.4425E-02 8.3875E-Ol 
8.2000£-03 4.2300E+00 3.4686E-02 8.3834E-01 
8.3000E-03 4.2200E+00 3.5026E-02 8.3791E-01 
8.4000E-03 4.2100E+00 3.5364E-02 8.3744E-01 
8.5000E-03 4.2000E+00 3.5700E-02 8.3694E-Ol 
8.6000E-03 4.1900E+00 3.6034E-02 8.3657£-"01 
8.7000E-03 4.1800E+00 3.6366E-02 8.3618E-01 
8.8000£-03 4.1600E+00 3.6608£-02 8.3575£-01 
8.9000E-03 4.1500E+00 3.6935£-02 8.3530E-Ol 
9.0000E-03 4.1400E+00 3.7260E-02 8.3482E-01 
9.1000E-03 4.1300E+00 3.7583£-02 8.3447E-01 
9.2000£-03 4.1200E+00 3.7904E-02 8.3408E-01 
9.3000E-03 4.1100E+00 3.8223E-02 8.3368E-01 
9.4000E-03 4.1000E+00 3.8540E-02 8.3324£-01 
9.5000E-03 4.0900E+00 3.8855E-02 8.3278E-01 
9.6000£-03 4.0800E+00 3.9168£-02 8.3243E-Ol 
9.7000E-03 4.0700E+00 3.9479E-02 8.3206E-Ol 
9.8000E-03 4.0600£+00 3.9788E-02 8.3166E-01 
9.9000E-03 4.0500E+00 4.0095E-02 8.3124E-01 • 1.0000E-02 4.0400E+00 4.0400E-02 8.3080E-01 
1.1000E-02 3.9400E+00 4.3340E-02 8.2700E-01 
1.2000E-02 3.8600E+00 4.6320E-02 8.2340E-01 
1.3000E-02 3.7800E+00 4.9140E-02 8.1997E-01 
1.4000E-02 3.7100E+00 5.1940E-02 8.1668E-01 
1.5000E-02 3.6400E+00 5.4600E-02 8.1352E-01 
1.6000E-02 3.5700E+00 5.7120E-02 8.1048E-01 
1.7000E-02 3.5100E+00 5.9670E-02 8.0754E-01 
1.8000E-02 3.4600E+00 6.2280E-02 8.0469E-01 
1.9000E-02 3.4100E+00 6.4790E-02 8.0194E-01 
2.0000E-02 3.3500E+00 6.7000E-02 7.9925E-01 
2.1000E-02 3.3100E+00 6.9510E-02 7.9665E-01 
2.2000E-02 3.2600E+00 7.1720E-02 7.9410E-01 
2.3000E-02 3.2200E+00 7.4060E-02 7.9162E-01 
2.4000E-02 3.1800E+00 7.6320£-02 7.8920E-01 
2.5000E-02 3.1400E+00 7.8500E-02 7.8683E-01 
2.6000£-02 3.1000E+00 8.0600£-02 7.8451E-01 
2.7000E-02 " 3.0600E+00 8.2620E-02 7.8224E-01 
2.8000~-02 3.0300E+00 8.484Q£-02 7.8001E-01 
2.9000E-02 2.9900E+00 8.6710E-02 7.7782E-01 
3.0000E-02 2.9600E+00 8.8800E-02 7.7567E-01 
3.1000E-02 2.9300E+00 9.0830E-02 7.7356E-01 
3.2000E-02 2.9000E+00 9.280-OE-02 7.7149E-01 
3.3~00E-02 2.8700E+00 9.4710E-02 7.6944E-Ol 
3.4000E-02 2.8400E+00 9.6560E-02 7.6743E-01 • A-15 



u W(u) uW(u) Z(u) 

• 3.5000E-02 2.8100E+00 9 ':"1b50E-02 7.6545E-Ol 

3.6000E-02 2.7800E+00 1.0008E-Ol 7.6350E-Ol 

3.7000E-02 2.7600E+00 1.0212E-01 7.6158E-01 

3.8000E-02 2.7300E+00 1.0374E-Ol 7.5968E-Ol 

3.9000E-02 2.7100E+00 1.0569E-Ol 7.5781E-Ol 

4.0000E-02 2.6800E+00 1.0720E-Ol 7.5597E-Ol 

4.1000E-02 2.6600E+00 1.0906E-Ol 7.5414E-Ol 

4.2000E-02 2.6300E+00 1.1046E-01 7.5234E-01 

4.3000E-0-2 2.6100E+00 1.1223E-Ol 7.5056E-01 

4.4000E-02 2.5900E+00 1.1396E-01 7.4880E-Ol 

4.5000E-02 2.5700E+00 1.1565E-Ol 7.4707E-Ol 

4.6000E-02 2.5500E+00 1.1730E-Ol 7.4535E-01 

4.7000E-02 2.5300E+00 1.1891E-01 7.4365E-Ol 

4.8000E-02 2.5100E+00 1.2048E-Ol 7.4197E-Ol 

4.9000E-02 2.4900E+00 1.2201E-01 7.4030E-Ol 

5.0000E-02 2.4700E+00 1.2350E-Ol 7.3866E-Ol 

5.1000E-02 2.4500E+00 1.2495E-01 7.3733E-Ol 

5.2000E-02 2.4300E+00 1.2636E-01" 7.3586E-Ol 

5.3000E-02 2.4100E+00 1.2773E-01 7.3426E-Ol 

5.4000E-02 2.3900E+00 1.2906E-Ol 7.3252E-01 

5.5000E-02 2.3800E+00 1.3090E-Ol 7.3066E-Ol 

5.6000E-02 2.3600E+00 1.3216E-Ol 7.2936E-Ol 

5.7000E-02 2.3400E+0-0 1.3338E-Ol 7.2795E-01 

5.8000E-02 2.3300E+00 1.3514E-Ol 7.2642E-Ol 

• .5.9000E-02 2.3100E+00 1.3629E-01 7.2417E-01 

6.0000E-02 2.3000E+00 1.3800E-Ol 7.2302E-01 

6.1000E-02 2.2800E+00 1.3908E-01 7.2175E-Ol 

6.2000E-02 2.2600E+00 1.4012E-01 7.2039E-01 

6.3000E-02 2.2500E+00 l~r~~4175E-01 . 7.1892E-Ol 

6.4000E-02 2.2300E+00 1.4272E-Ol 7.1735E-Ol 

6.5000E-02 2.2200E+00 1.4430E-01 7.1569E-01 

6.6000E-02 2.2100E+00 1.4586E-01 7.1445E-01 

6.7000E-02 2.1900E+00 1.4673E-01 7.1313E-Ol 

6.8000E-02 2.1800E+00 1.4824E-01 7.1172E-Ol 

6.9000E-02 2.1600E+00 1. 4904E-Ol 7.1022E-Ol 

7.0000E-02 2.1500E+00 1.5050E-01 7.0863E-01 
7.1000E-02 2.1400E+00 1.5194E-Ol 7.0743E-Ol 
7.2000E-02 2.1200E+00 1.5264E-01 7.0615E-01 
7.3000£-02 2.1100E+00 1.5403E-Ol 7.0478E-01 
7.4000E-02 2.1000E+00 1.5540E-01 7.0334E-01 
7.5000E-02 2.0900E+00 1.5615E-01 7.0182E-Ol 
7.6000E-02 2.0700E+00 1.5732E-01 7.0065E-01 
7.7000E-02- 2.0600E+00 1.5862E-01 6.9940E-01 
7.8000E-02 2.0500E+00 1.5990E-Ol 6.9808E-Ol 
7.9000E-02 2.0400E+00 1. 6116E-01 6.9669E-Ol 
8.0000E:"'02 2.0300E+00 1.6240E-01 6.9523E-Ol 
8.1000E-02 2.0200E+00 1.6362E-01 6.9408E-Ol 
8.2000E-02 2.0000E+00 1.6400E-Ol 6.9287E-Ol 
8.3000E-02 1.9930E+00 1.6542E-Ol 6.9159E-Ol 

• 8.4000E-02 1.9820E+00 1.6649E-01 6.9025E-Ol 
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u W(u) uW{u) Z{u) • 8.5000E-02 1.9710E+00 1.6754E-01 6.8884E-01 
8.6000E-02 1.9600E+00 1.6856E-01 6.8772E-01 
8.7000E-02 1.9500E+00 1.6965E-01 6.8654E-01 
8.8000E-02 1.9390E+00 1.7063E-01 6.8529E-Ol 
8.9000E-'02 1.9290E+00 1.7168E-Ol 6.8399E-Ol 
9.0000E-02 1.9190E+00 1.7271E-Ol 6.8263E-Ol 
9.1000E-02 1.9090E+00 1.7372E-Ol 6.8153E-Ol 
9.2000E-02 1.8990E+00 1.7471£-01 6.8038E-Ol 
9.3000E-02 1:8890E+00 1.7568£-01 6.7917E-01 
9.4000E-02 1.8790E+00 1.7663E-Ol 6.7791E-01 
9.5000E-02 1.8690E+00 1.7756E-01 6.7659E-Ol 
9.6000E-02 1.8600E+00 1.7856E-Ol 6.7552E-Ol 
9.7000E-02 1.8510E+00 1.7955E-01 6.7439E-Ol 
9.8000E-02 1.8410E+00 1.8042E-01 6.7321E-Ol" 
9.9000E-02 1.8320E+00 1.8137E-Ol 6.7199E-Ol 
1.0000E-Ol 1.8230E+00 1.8230E-Ol 6.7071E-Ol 
1.1000E-Ol 1.7370E+00 1.9107E-01 6.5936E-01 
1.2000E-Ol 1.6600E+00 1.9920E-Ol 6.4852E-Ol 
1.3000E-01 1.5890E+00 2.0657E-Ol 6.3811E-01 
1.4000E-Ol 1.5240E+00 2.1"336E-Ol 6.2810E-Ol 
1.5000E-Ol 1.4640E+00 2.1960E-Ol 6 • 1844 E -:01 
1.6000E-Ol 1.4090E+00 2.2544E-01 6.0910E-Ol 
1.7000E-Ol 1.3580E+00 2.3086E-Ol 6.0006E-01 
1.8000E-01 1.3100E+00 2.3580E-01 5.9128E-Ol • 1.9000E-Ol 1.2650E+00 2.4035E-Ol 5.8276E-01 
2.0000E-Ol' 1.2230E+00 2.4460E-Ol 5.7447E-01 
2.1000E-Ol 1.1830E+00 2.4843E-01 5.6640E-Ol 
2.2000E-Ol 1.1450E+00 2.5190E-Ol 5.5853E-Ol 
2.3000E-Ol 1.1100E+00 2.5530E-Ol 5.5085E-Ol 
2.4000E-01 1.0760E+00 2.5824E-01 5.4335E-01 
2.5000E-01 1.0440E+00 2.6100E-Ol 5.3603E-Ol 
2.6000E-01 1.0140E+00 2.6364E-01 5.2886E-Ol 
2.7000E-Ol 9.8500E-Ol 2.6595E-Ol 5.2185E-01 
2.8000E-01 9.5700E-01 2.6796E-01 5.1499E-Ol 
2.9000E-Ol 9.3100E-Ol 2.6999E-01 5.0827E-01 
3.0000E-01 9.0600E-01 2.7180E-Ol 5.0168E-Ol 
3.1000E-01 8.8200E-Ol 2.7342E-01 4.9522E-01 
3.2000E-01 8.5800E-01 2.7456E-01 4.8888E-01 
3.3000E-01 8.3600E-Ol 2.7588E-01 4.8319E-Ol 
3.4000E-Ol 8.1500E-01 2.7710E-01 4.7622E-Ol 
3.5000E-01 7.9400E-01 2.7790E-01 4.7090E-Ol 
3.6000E-Ol 7.7400E-01 2.7864E-01 4.6483E-Ol 
3.7000E-01" 7.5500E-01 2.7935E-Ol 4.5933E-Ol 
3.8000E-01 7.3700E-Ol 2.8006E-Ol 4.5312E-01 
3.9000E-01 7.1900E-01 2.8041E-01 4.4757E-01 
4.0000E-01 7.0200E-Ol 2.8080E-01 4.4278E-Ol 
4.1000E-01 6.8600E-01 2.8126E-Ol 4.3737E-Ol 
4.2000E-01 6.7000E-01 2.8140E-01 4.3134E-Ol 
4.3000E-Ol 6.5500E-01 *2.8165E-01 4.2620E-01 • 4.4000E-01 6.4000E-Ol 2.8160E-Ol 4.2049E-01 
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• • • ATTACHMENT 3 

Ogden 
WELL NO. DRAW FLOW FLOW THEIS TRANS- AQUIFER HYDRAULIC Method K 
/ROUND DOWN RATE TIME RATE TIME CORRECTION MISSIVITYT THICKNESS CONDUCTIVITY K (CM/SEC) 

NO. (FT) I (MUMIN) (MIN.) (GPM) (DAYS) uW{u) FACTOR (u) (GPD/FT) (It) (GPD/FTA2) slow purge I 

01-01/1 0.68 200 130 0.052832 0.0902778 2.91E-02 6.52E-03 3.97E+Ol 30 1 32 6.24E-05 
01-0211 1.63 80 80 0.0211328 0.0555556 2.83E-Ol 4.30E-Ol 9.78E-Ol 22 0.04 2.10E-06 
01-0212 0.76 97 100 0.02562352 00694444 871E-02 2.91E-02 1.16E+Ol 22 0.53 248E-05 
01-03/1 528 80 53 0.0211328 0.0368056 1.38E+00 na na 30 na na 
01-04/1 2.97 78 240 0.02060448 0.1666667 1.76E-Ol 9.40E-02 1.49E+00 27 006 261E-06 
01-04/2 3.46 98 240 0.02588768 0.1666667 1.64E-Ol 8.20E-02 1.71E+00 27 0.06 2.99E-06 
01-05/1 4.78 75 80 0019812 00555556 8.86E-Ol na na 22 na na 
01-06/1 045 100 60 0.026416 0.0416667 834E-02 2.73E-02 2.05E+Ol 13 1.58 7.46E-05 
01-07/1 1.48 57 110 0.01505712 0.0763889 2.62E-Ol 255E-Ol 1.20E+00 25 0.05 226E-06 
01-09/1 2.3 100 145 0.026416 0.1006944 1 76E-Ol 9.40E-02 247E+00 21 0.12 5.55E-06 
01-10/1 4.51 71 260 001875536 0.1805556 2.72E-Ol 305E-Ol 424E-Ol 17 002 1.18E-06 
01-11/1 4.66 100 240 0.026416 0.1666667 2.16E-Ol 1.45E-Ol 9.67E-Ol 22 0.04 2.07E-06 
01-1211 0.86 50 180 0.013208 0.125 1.06E-Ol 395E-02 4.73E+00 19 025 1.18E-05 
01-13/1 0.18 100 100 0.026416 0.0694444 200E-02 4.08E-03 8.25E+Ol 19 4.34 2.05E-04 
01-14/1 7.78 100 90 0026416 0.0625 9.61E-Ol na na 20 na na 
10-14tst2l1 4.87 95 39 0.0250952 0.0270833 1.46E+00 na na 20 na na 
01-15/1 1.12 100 70 0026416 00486111 1.78E-Ol 9.60E-02 5.01E+00 20 025 1.18E-05 
01-15/2 1.05 88 117 0.02324608 0.08125 1.13E-Ol 438E-02 657E+00 20 0.33 1.55E-05 
01-17/1 062 101 60 002668016 00416667 1.14E-Ol 4.43E-02 1.27E+Ol 20 0.63 2.99E-05 
01-18/1 1.44 81 70 0.02139696 00486111 2.82E-Ol 430E-Ol 1.12E+00 20 0.06 2.64E-06 
01-19/1 297 74 235 0.01954784 01631944 1 90E-Ol 1.08E-Ol 1.33E+00 20 0.07 3.13E-06 
01-20/1 3.45 80 36 0.0211328 0025 1.33E+00 na na 20 na na 
01-21/1 157 100 120 0026416 00833333 1.45E-Ol 660E-02 425E+00 25 0.17 8.02E-06 
01-22/1 0.98 68 180 0.01796288 0125 8.90E-02 3.02E-02 6.19E+00 20 031 1.46E-05 
01-23/1 1.22 100 30 0.026416 00208333 452E-Ol na na 20 na na 
01-24/1 345 70 130 00184912 0.0902778 4.22E-Ol na na 20 na na 
01-25/1 0.86 68 160 001796288 01111111 879E-02 296E-02 7.11E+00 20 0.36 1.68E-05 
01-26/1 2.26 95 110 0.0250952 0.0763889 2.40E-Ol 1.90E-Ol 1.61E+00 20 0.08 3.80E-06 
01-27/1 6.79 175 100 0046228 0.0694444 431E-Ol na na 20 na na 
01-27tst2l1 1.43 75 30 0.019812 0.0208333 7.07E-Ol na na 20 na na 
01 T02l1 3.25 70 102 0.0184912 0.0708333 5.06E-Ol na na 10 na na 
o H02l2 303 100 73 0.026416 00506944 4.62E-Ol na na 10 na na 
o H03/2 0.93 100 113 0026416 00784722 9.15E-02 3.14E-02 949E+00 20 0.47 2.24E-05 
o H05/2 2.38 86 240 0.02271776 0.1666667 1.28E-Ol 5.34E-02 2.63E+00 20 0.13. 6.19E-06 

na - not applicable, there is no Theis Correction Factor (u) for the uW(u) solution. 
tst2 - Test 2, In some cases the well was purged tWice dUring the same sample round 
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• • • ATTACHMENT 5 

Hydrualic Hydraulic 
Conductivity ftlmin Conductivity 

Well No.1 Q d(ho - h) Transmissivity AqUIfer (Straight Line cm/sec (Straight 
Round No. (ml/min) Q (ft3/min) (feet) T (ft2/mln) Thickness Method) Line Method) 

01-01/1 200 0.00706 0.750 1.72E-03 30 5.74E-05 2.92E-05 
01-02/1 80 0.002824 1.170 4.42E-04 22 2.01E-05 1.02E-05 
01-02/2 97 0.003424 0.640 9.79E-04 22 4.45E-05 2.26E-05 
01-03/1 80 0.002824 9.200 5.62E-05 30 1.87E-06 9.51 E-07 
01-04/1 78 0.002753 4.500 1.12E-04 27 4.15E-06 2.11E-06 
01-04/2 98 0.003459 3.950 1.60E-04 27 5.94E-06 3.02E-06 
01-05/1 75 0.002648 7.800 6.21 E-05 22 2.82E-06 1.43E-06 
01-06/1 100 0.00353 0.113 5.72E-03 13 4.40E-04 2.23E-04 
01-07/1 57 0.002012 0.940 3.92E-04 25 1.57E-05 7.96E-06 
01-09/1 100 0.00353 2.950 2.19E-04 21 1.04E-05 5.30E-06 
01-10/1 71 0.002506 5.450 8.42E-05 17 4.95E-06 2.52E-06 
01-11/1 100 0.00353 4.760 1.36E-04 22 6.17E-OS 3.13E-06 i 

01-12/1 50 0.001765 0.950 3.40E-04 19 1.79E-05 9.09E-06 
01-13/1 100 0.00353 0.080 8.08E-03 19 4.25E-04 2.16E-04 
01-14/1 100 0.00353 9.800 6.59E-05 20 3.30E-06 1.S7E-06 
10-14tst2/1 95 0.003354 10.100 6.08E-05 20 3.04E-06 1.54E-06 
01-15/1 100 0.00353 1.850 3.49E-04 20 1.75E-05 8.87E-06 
01-15/2 88 0.003106 0.740 7.68E-04 20 3.84E-05 1.95E-05 
01-17/1 101 0.003565 0.260 2.51 E-03 20 1.25E-04 6.37E-05 
01-18/1 81 0.002859 2.020 2.59E-04 20 1.30E-05 6.58E-06 
01-19/1 74 0.002612 2.570 1.86E-04 20 9.30E-06 4.73E-06 
01-20/1 80 0.002824 5.560 9.30E-05 20 4.65E-06 2.36E-06 
01-21/1 100 0.00353 0.520 1.24E-03 25 4.97E-05 2.52E-05 
01-22/1 90 0.003177 1.900 3.06E-04 20 1.53E-05 7.77E-06 
01-23/1 100 0.00353 3.320 1.95E-04 20 9.73E-06 4.94E-06 
01-24/1 70 0.002471 2.220 2.04E-04 20 1.02E-05 5.17E-06 
01-25/1 68 0.0024 0.540 8.14E-04 20 4.07E-05 2.07E-05 
01-26/1 100 0.00353 0.870 7.43E-04 20 3.71 E-05 1.89E-05 
01-27/1 175 0.006178 5.700 1.98E-04 20 9.92E-06 5.04E-06 
01-27tst2/1 75 0.002648 2.380 2.04E-04 20 1.02E-05 5.17E-06 

~ - ----
-~1.97E-04 1.97E-05 9.99E-06 OH02/1 70 0.002471 2.300 10 

o H02/2 100 0.00353 3.380 1.91 E-04 10 1.91E-05 9.71 E-06 
o H03/2 100 0.00353 0.167 3.87E-03 20 1.93E-04 9.83E-05 

1 o H05/2 86 0.003036 1.650 3.37E-04 20 1.68E-05 8.55E-06 

tst2 - Test 2, in some cases the well was purged twice during the same samphng round. 
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ATTACHMENT 6 

COMPARISON BETWEEN THE OGDEN AND STRAIGHT-LINE METHODS HYDRAULIC 
CONDUCTIVITY (CM/SEC) SWMU 1 
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SOIL SAMPLE LOG SHEET 

• Page I of 3 
Project Site Name: NSWC Crane, IN Sample 10 No.: DI $501000 2 
Project No.: CTO 158 N3959 Sample Location: QlS-aaL 

Sampled By: -:I.~ 
lVSurface Soil C.O.C, No.: 
o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date b'-;J-6- C I Depth Color Description (Sand, Slit, Clay, Moisture, etc,) 

[TIme. llso 0-;2 13fZIlJ SlLTy CLAy 
Method' _()PT 
MOnitor Reading (ppm): DAIlfJ C.llrrItL Rnarr 
COMPOSITESAMPLEDATk 

~~ Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method r---. ----MOnitor Readings -r--
(Range In ppm). ---- =---- ----• ----SAMPLE COLLECTION INFORMAnOH: ----Analysis Container Requirements Collected Other 

~ AppendiX XI VOCs (4) Encore samplers (..../' 

HD (1) 2 oz glass Jar V 
~honum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) ................. 

AppendIX XI SVOC, PNA, Herbicide, PestiCide/PCBs (1) 8 oz glass V 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass V"'" 
Added pH and CEe to metals container (check collected block) ............. ... .... ../ 

Added TOC to metals container (check collected block) ..... ...... ..... .. . . .... 
OBSERVATIONSI NOTES: " MAP: 

• 
Clrele If Applicable: 

S~~t/ __ MSIMSD Duplicate 10 No.: ---- ~ ---. 



SOIL SAMPLE LOG SHEET 

Page2. of], 

Project Site Name: NSWC Crane, IN Sample ID No.: 01560106106 • Project No.: CTC 158 N3959 Sample Location: OI5l7()-1 
Sampled By: 1::.~ 

~acesoil C.O.C. No.: 
ubsurface Soil 

Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ' , 

Date 8-;)I..-DI Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

[TIme II 'if 
;2-6 BeN L L.A-y I f /Ll'y eLA,! 

Method fYPT 
MOnitor Reading (ppm)' -0 ~ DA-~,4 
COMPOSITE SAMPLE DATA: 

-...... Date TIme Depth Color Description (Sand, SIlt, Clay, MOisture, etc.) 

r------
Method ------- - -
MOnitor Readings --- I-

(Range In ppm) ---- --::--... 
----- ----SAMPLE COLLECTION INFORMATION: ". Analysis Container Requirements Collected Other 

Appendix XI VOCs (4) Encore samplers V 
HD (1) 2 oz glass jar t/ 
Thonum (1) 8 oz glass ~ 
Added gamma spectrometJy to thonum container (check collected block) .............. .. V 
AppendIX XI SVOC, PNA, HerbiCIde, PesbcldeiPCBs (1) 8 oz glass v: 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass 1/'/ 
Added pH and cee to metals container (check collected block) .......... " .............. V' 
Added TOC to metals container (check collected block) ................... ........ .... 
PBSERVATlONSI NOTES: MI'P: ' 

ICIrcle H Applicable: ~g"@ 0,--MSIMSO Duplicate 10 No.::...-- • 



" " ~ ••• -;" \ '/.1" 

SOIL SAMPLE LOG SHEET 

• Page 3 of 3 

Project Site Name: NSWC Crane, IN Sample 10 No.: 015[30ltJ61c; 
Project No.: CTO 158 N3959 Sample Location: O!,!~" ( Sampled By: 
~rfaceSOil C.O.C. No,: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: , 

Date: B-~O-ot Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

trlme AiA 
Method U~r - -MonItor ReadIng (ppm)' 

jC()~POSITE SAMPLE DATA: - I", Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ---Method -----MOnitor ReadIngs -----(Range In ppm)' ---r-------
• SAMPLE COLLECTION 1NFORMATlON: 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers ""V / 
HD (1) 2 oz glass Jar \v/ 
IThonum (1) 8 OZ glass \...4 
Added gamma spectrometry to thorium contarner (check collected block) ... . .. J\ 
AppendIX XI SVOC, PNA, II I t cl~fFP> (1) 8 OZ glass Iv\'" 
ExplOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 OZ glass j~ \.. 
Added pH and CEe to metals container (check collected block). ... . ... •• '0' f c./ "-
Added TOC to metals contaIner (check collected block) ............... . .... . ., . 
OBSERVATIONS/NOTES: . ' MAP: 

NO sl\N" p~~ co ,-l~ enD 
@, G 

, 
r<. E ruSh\.. 

• 
~rcle if Applicable: , 

s~n7J)liJ_ MSIMSD Duplicate 10 No.: 

~ --- / 



SOIL SAMPLE LOG SHEET 

Page.' of 3 • Project Site Name: NSWC Crane, IN Sample 10 No.: OI,Jo~-OtJ()< 
Project No.: CTO 158 N3959 Sample Location: O/$O/)j 

o£u'rface Soil 
Sampled By: 
C.O.C. No.: 

r.1f. 
o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

~RAB SAMPLED4TA: 

,Date 8-~/OI Depth Color (Sanc:i, SIIt,~lay, Moisture, etc.) 

Time D9::U-
()--2 

()f2t- CLAy DRy 
iMethod. lJl'J ?R.y .L 7A;D MOnitor Reading (ppm): 0 ' -'Ull 
1 __ .... __ II c: SAMPLE DATA: 

.... ~ Time Depth Color (Sand, Slit, Clay, Moisture, etc.) ---r----
IMethod: ----- -----iMonllor Readings -----[(Range In ppm): ----- ---- ----
1!::4UPJ J: t'!nl I "CTI( N IIUft; 

A Other "'V"ICIIIIVI ,''- ..... VII ..... ~ 

I.t.n""nnl'l~ XIVOCs_ ~ Encoie ~ .. ""~,~ V 

IHD (1) 2 oz glass Jar V' 

[rhonum (1) 8 oz glass V 
IAdded gamma ' to thonum UVI .... ",c' (check collected block) .. 
iAnn<>nnno: XI SVOC, PNA, ICIUIVlUC, ~c~u"'u.,.'~s (1) 8 oz glass V 
I~. . TAL Metals (piUS Sr and Sn) I (1) 8 oz glass V 
Added pH and CEC to metals """~"'~. (check collected block) .. .. ... ... .. . 
Added TOC to metals _ .. _u.~ (check collected block) .... ... ..... .. ... 

1 ~_~ lVI'to:l/ NOTES: MAP: 

ICircIeH. {'l'7!V_ "J 

MSIMSO Duplicate 10 No.: 

'---- ... • 



SOIL SAMPLE LOG SHEET 

• Page2 0 f3 
PrOject Site Name: NSWC Crane, IN Sample ID No.: OlffJ 0,90.;1,,6 
Project No.: CTO 158 N3959 Sample Location: 01 $(Jo::J 

Sampled By: "l.tl.. 
R1Urface Soil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date. I-~'-Ol Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time C)9so 
;;z.-6 au 'fIt-I DR.y 

Method' OPT B~AI 
.., 

MOnitor Reading (ppm). (1 GLA'L T- $,WI 
~MPOSITE SAMPLE DATA: 

iJ... TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ----Method: ---r-- -----MOnitor Readings ----(Range In ppm) ---- ----
• SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec)1!6 Other 

AppendIX XI VOCs (4) Encore samplers V 

HD (1) 2 oz glasS Jar t/ 

[rhonum (1) 8 oz glass '-"'" 
~dded gamma spectrometry to thonum container (check collected block) ......... ..... V' 
Appendix XI SVOC, PNA, HerbICIde, Pesllclde/PCBs (1) 8 oz glass ~ 
explOSIves, TAL Metals (plus Sr and Sn) (1) 8 oz glass c../ 

Added pH and CEC to metals container (check collected block).. . ........... . ... 
Added TOC to metals container (check collected block) .... .... .. . . . .. . ........ 
paSERVATIONSI NOTES: I MAP: > 

/ 

• 
[\ilrcle tf Applicable: S7J1 V-MSIMSD Duplicate 10 No.: -



SOIL SAMPLE LOG SHEET 

Page3 of "3 

Project Site Name: NSWC Crane, IN Sample 10 No.: 01 S/3().;)()6U2 • Project No.: CTC 158 N3959 Sample Location: t) 1.$ 7:Jl)?1. 
Sampled By: 1:.~ 

~rfaceSOil C.O.C. No.: 
ubsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLE DATA: 

Date f(.,,;JI'OI Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

trlme 1000 t-7.s- 012'-. Oily 
Method tJPl C-R.y SILT 
MOnitor Reading (ppm)' 0 

ICOMPOSITE SAMPLE DATA: 

Date' Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ---r---
Method ---b-. 

-----MOnitor Readings ----(Range In ppm): ----
• SAMPLE COLLECnON INFORMAnON; 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers l/ 
HD (1) 2 oz glass Jar ~ 
iThonum (1) 8 oz glass i/ 
Added gamma spectrometry to thonum container (check collected block) .............. 

Appendix XI SVOC, PNA,IIC ; IE# i~ (1)80zglass V-
explosives, TAL Metals (plus Sr and Sn) I (1) 8 oz glass ..." 
Added pH and CEC to metals container (check collected block) ......................... 

~dded TOC to metals container (check collected block) ......................... " ...... 

~BSERVAnoNSI NOTES~ MAP: 

/I 

Circle H Applicable: 

~v-MSIMSO Duplicate 10 No.: ---- - • 



SOIL SAMPLE LOG SHEET 

• Page I of 2 

Project Site Name: NSWC Crane, IN Sample 10 No.: 01 ~.s 03 000;:) 

Project No.: CTO 158 N3959 Sample Location: 'l)IS(3C3 

~rfaceSoil 
Sampled By: Lf?, 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

~RAB SAMPLE DATA: 

Date 1-;J 6 '01 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

ITlme 1 lOt> /yH 5'1L-" CI...A-'--/ 
Method: ()Pj" 0-2 
MOnitor Reading (ppm) C oel-- DRy Bo/JII 
~MPOSITE SAMPLE DATA: 

~ 
Date' Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

r-----
Method -- ~ 
MOnitor Readings ----(Range In ppm) --- ----- --

• SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

Appendix XI VOCs (4) Encore samplers 1/ 
HD (1) 2 oz glass Jar L/ 
IThonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) ......... 

AppendIX XI SVOC, PNA, HerbiCide, PesbCldelPCBs (1) 8 oz glass 1./ 
ExploSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass V/ 
Added pH and CEC to metals container (check collected block) .. .. .. ...... ....... V 
Added TOC to metals container (check collected block) . .. . ....... ............ 
OBSERVATIONS I NOTES: MAP: 

A I 

• 
Circle If Applicable: S7J1;f // __ MSIMSO Duplicate 10 No.: 

- ..... 



SOIL SAMPLE LOG SHEET 

2 L Page: of • Project Site Name: NSWC Crane, IN Sample 10 No.: (jl~atJ3 O:lO6 
Project No.: CTO 158 N3959 Sample Location: ()ISI30~ 

Sampled By: T~ = Soil 
C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

iGRAB SAMPLE DATA: , 

[Date. R-:J6-0 I De.,th Colo~ 
~ _..... (Sand, Slit, Clay, . etc.) 

~me' liaS-
;l- 6 BRA! SILT ~(.,LAy 

Method: JJPT (Ie? DRY MOnitor Reading (ppm): 
~lj : SAMPLE DATA: 

- Date Time Depth Color .,...-"",,,v .. (Sand, Slit, Clay, nov ......... , etc.) ---Method. --=--- --r---
MOnitor Readings ---i(Range In ppm) -----..... 

--:-::- ---- -Ie IS~~I F ern I.ECTlC N IIUN: , 
Aft. ,D_" Other 

"'t't"'" .u~ XI VOCs J4) Encore "t" t./"" 
IHO (1) 2 oz glass Jar v" 
h"honum (1) 8 oz glass ~ 
l~dedgam~"t"" ' to thorium """_''''''' ''''{ (check collected block) .... ..... &,...;"'" 

• XI SVOC, PNA, .• "' ... MU"', <><>u".u~ '~:::., (1) 8 oz glass ~/ 
I .... ~L ~ (plus Sr and Sn) (1) 80z glass ,,/' 
=t" 

IAdded pH and CEC to metals ....... ~ ..... { (check collected block)........ ...... .. ... 
[Added TOC to metals _ .. _ .. ,v,' (check collected block) .......... ..... ..... .. . 

=!LOttS{ NOTES! MAP! 

IClrcieH 

'Cf;J ~-MSIMSO Duplicate 10 No.: - - • 



SOIL SAMPLE LOG SHEET 

• Page I of 3 

Project Site Name: NSWC Crane, IN Sample ID No.: a, 1f..{.e.'J.PI1e. < 
Project No.: CTO 158 N3959 Sample Location: Oll.O()«/ 

~UrfaceSOil 
Sampled By: '1R 
C.O.C. No.: 

~bsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Dale _1'-~6-0 I Depth Color Description (Sand, Slit, Clay, MOisture, etc.) 

Time: 0'1"0 Dflp CLA-y f)l2y 
Method' lJPT 0-2 
MOnitor Reading (ppm) 

fJl6 
""'/ J-j,f,r RooT f 

COMPOSITE SAMPLE DATA: 
-" 

Date 

------
Time Depth Color Description (Sand, Slit, Clay, M~etc.) 

r-- ----Method -r----.. ------- -.......", ............ -" 

MOnitor Readings ~ ...... 
(Range In ppm)' / ---..... 

/ ~ 
/ ~ 

• /" 
SAMPLE COLLECTION INFORMATION; 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers V' 
HD (1) 2 oz glass Jar t/ 
Thonum (1) 8 oz glass V 
Added gamma spectrometJy to thonum container (check collected block) .. .. 
AppendIX XI SVOC, PNA, HerbiCIde, PesbcldelPCBs (1) 8 oz glass ~. 

explOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass V' 

Added pH and CEC to metals container (check collected block). .. . .... . ... 
~dded TOC to metals container (check collected block) .... .. . .. . ...... " 

~BSERVAnONS f NOTES: MAP: 

\ 

Z-- , 

• 
ICI~ H Applicable: 

~bla :~ Duplicate 10 No.: 

\JC~ 
I 



SOIL SAMPLE LOG SHEET 

_~~ge_2 of • Project Site Name: NSWC Crane. IN Sample 10 No.: Qllap" 02' I 
Project No.: CTO 158 N3959 Sample Location: Q/JOO" 

Sampled By: JIC 

3 

o Surface Soil C.O.C. No.: 
jJC Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPI..E DATA; 

I Date. 8'~6- 01 Depth Color n (Sand, Slit, Clay, Uftl.,h .... etc.) 

Irim~ OYIO ~-6 $'ILT .,.CLA-'"/ 
IMethod' (l 6>r 021-
IMonitor Reading ppm)' ~-J'ANo ~Ry 
I"""" ......... "'11 c SJ MPLE DATA: , , 
luate-- Time Depth Color (Sand, Slit, Clay,'" _ .. , etc.) --- t--
IMethod. ---r-- ----IMonitor Readings -----i(Range In ppm)' ----- ---- --..... r-.-I~AUDI" ,..nl o III I\'( lanON: " 

Aft.lu.,l., ,.. ,,.. 
Other 

tXIVOCs _~ncore ~_"'t-"~'~ -~ 
IHD (1) 2 oz glass Jar V 

trhorium (1) 8 oz glass ~ 

IAdded gamma "t"" #uu. .y to thonum "U/, ... " .. ,~ (ch~lIected block) ~ 
IA~ .... "( XI SVOC, PNA. ~,. (1)8~~ ", 

I- • TAL Metals (plus Sr and Sn) (1) 80z g~ss -
IAdded pH and CEC to metals '(check collected block) .. 
IAdded TOC to metals '-"I"""'R:I" (check collected block)., ... 

'NQn:li: ~ ~ 

ICircleH , 

.~~;; U MSIMSO Duplicate 10 No,' - • , 



SOIL SAMPLE LOG SHEET 

• Page~of 3 

Project Site Name: NSWC Crane, IN Sample 10 No.: at S iJ ()'{ 0'" 0 
Project No.: CTa 158 N3959 Sample Location: 01$ 130" 

Sampled By: -rrl. - I~ 
o Surface Soil C.O.C. No.: 
~ Subsurface Soil 

-

o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date' 8'~8- 01 Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

Time' .(?~ 
/-10 

O/Z&- SII.T DRy 
Method () tJT (..Ry 
MOnitor Reading (ppm). 7'- f·.fAMD 
COMPOSITE SAMPLE DATA: .. 

....... '" Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method' --- ---MOnitor Readings --------(Range In ppm) 

• SAMPLE COlleCTION INFORMATION: 

Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers '"..-
HD (1) 2 oz glaSs ,ar V 
rrhonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) ............... 

Appendix XI SVOC, PNA, I (1) 8 oz glass V 
exploSIves, TAL Metals (plus Sr and Sn) (1) 8 oz glass i./ 
Added pH and CEC to metals container (check collected block). . . . .... ........ .. .. -
Added TOC to metals container (check collected block) ................... ....... ........ ,. 

IOBSERVATIONS I NOTES: " MAP: 

-

• 
Circle H Applicable: 

51"7& U. MSiMSD Duplicate 10 No.: 

FO~(JI-O( f-V 
I 



SOIL SAMPLE LOG SHEET 

PageLof 3 

Project Site Name: NSWC Crane. IN Sample 10 No.: 0IS.5OSoo~:l • Project No.: CTO 158 N3959 Sample Location: O/$(Jo..s-

~rfaCeSOil Sampled By: It!. 
C.O.C. No.: 

o Subsurface Soil 

o Sediment Type of Sample: 

o Other: [X] Low Concentration 

o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 6'-Gl~-O' Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

[rIme 1'130 
t3fA/ 

SIL-r f)-Ity 
Method: OjJT 0., J--

~t-f Monitor Reading (ppm): 0 ~-CJ.A.y 
COMPOSITE SAMPLE DATA: -- Date Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) -- ( --Method -r------- ----Momtor Readmgs ----(Range In ppm). ---- ---
SAMPLE COLLECTION INFORMATION: • Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers V 
HD (1) 2 oz glass Jar V 

IThonum (1) 8 oz glass V 
Added gamma spectrometry to thorium container (check collected block) ....... ...... . 
AppendIX XI SVOC. PNA, Herbicide. PestiCide/PCBs (1) 8 oz glass V 
explOSIves, TAL Metals (plus Sr and Sn) (1) 8 oz glass V/ 
!Added pH and CEC to metals oontalner (check collected block) ... ..... .... . ... . .. V 
!Added TOC to metals container (check collected block) ... " ........ ......... ........ 
~BSERVATlONS/NOTES: ' MAP: 

Circle 11 Applicable: 

sl~7h 0-MSIMSD Duplicate 10 No.: -- --- - • 



SOIL SAMPLE LOG SHEET 

• Page 2-of S 

PrOject Site Name: NSWC Crane, IN Sample 10 No.: Qt6.!3 O$OJIJ6 
Project No.: CTO 158 N3959 Sample Location: 01513(2S 

Sampled By: -x;.R 
alurface Soil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentrafion 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date R-;).{VOI Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

iTlme I '1 ~ "f!!i1I d-! f)IU-- {~L--r 
Method nPT 

+- f'i (' 6Ct.-1 J 012-( MOnitor Reading (ppm)' 0 8t.A/ 
COMPOSITE SAMPLE DATA: 

............ Date Time Depth Color Description (Sand, Si1t, Clay, Moisture, etc.) 

r----
Method' r----- -~ 
MOnitor Readings --t---

~ ----(Range In ppm)' 

-----
• ----I----~>~-:. , if'-

SAMPLE COLLECTION tNFORMATlON: 

Analysis Container ReqUirements Collected ./ Other 

AppendiX XI VOCs (4) Encore samplers ~ 
HD (1) 2 oz glass Jar t/'j 
Thonum (1) 8 oz glass t/ 
Added gamma spectrometry to thonum container (check collected block)... . ........... 

AppendiX XI SVOC, PNA, HerbiCIde, PesbcldelPCBs I (1) 8 oz glass t/ 
ExplOSIves, TAL Metals (plus Sr and Sn) I (1) 8 oz glass V"'J 
Added pH and CEC to metals container (check collected block). . ........................ .../ 
Added TOC to metals container (check collected block) ....... ...... .... .. ... ......... 
OBSERVATIONS/NOTES: ' MAP: 

• 
Circle If Applicable: 

s~~ iA/--MSIMSD Duplicate 10 No.: --, 



SOIL SAMPLE LOG SHEET 

Page.'3> of 3 • Project Site Name: NSWC Crane, IN Sample 10 No.: 01 J' (Jar06,f (7 

Project No.: CTa 158 N3959 Sample Location: Qlsaos-
Sampled By: ..,..~ 

~acesoil C.O.C. No.: 
ubsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

~RAB .>AMPLE DATA: 
IDate 8 .. .,:26~C11 Depth Color ... _ •• t'uv .. (Sand, Slit, Clay, . etc.) 

[Time' .I 'ISS-
6-~5 

llt# it fA 1- F. S"',v[) 
[Method urJ Of!./- D~ IMonitor Reading (ppm)' t:) 

: SAMPLE DATA: 

loate' nme ~p~ C~ (Sand, Slit, Clay, ' etc.) ---- t---
IVI"'UIVU. ~ ----[MOnitor Readangs ---r--
i(Range in ppm)' ~ ---- ---.... 
~AMPLE ~nl t .. nne N .. n 

........ , ... '" ~v ........ _ ... 'A""" ..... _"'"- ~th!'~ 
XIVaCs (4) Encore AAmnlAr" V 

HD (1) 2 oz glass Jar v 
Thonum t!) 80~glass V 
Added gamma ,to thonum "UlIIa"I"'{ (check collected block) ..... 

XI SVOC, PNA, (1) 8 oz glass L/" 
, TAL Metals (plus Sr a'iid Sn) (1) 8 oz glass '-' 

Added pH and cee to metals VUOIIa"IQ( (ch~ collected J>lock). .. 
Added TOC to metals container (ch~ colle<:tE3<:l bl~ ... .. .. -- .. 

noNSI NOTES:- !MAP: 

IClreten 7i5!v MSIMSO Duplicate 10 No.: • ,,-



SOIL SAMPLE LOG SHEET 

• Page I of 5 
Project Site Name: NSWC Crane. IN Sample ID No.: Ol-~-ot ~OO2 
Project No.: CTC 158 N3959 Sample Location: (2,S,.aD6 

Ql'Surface Soil 
Sampled By: 
C.O.C. No.: 

r.t 
o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 8-;;'7-0 I Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

Time 02.5Y 0--:2. (JRt:: 'S, "'{ 
Method' Drr f3L.AI 
Monttor Reading (ppm)' U ORy 
COMPOSITE SAMPY: DATA: 

""'--
Date. Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method. ---MOnitor Readmgs ----(Range in ppm). ----
• 

--:-----
SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec1Pd Other 

AppendiX XI VOCs (4) Encore samplers "'/ 

HD (1) 2 oz glass Jar V 
Thonum (1) 8 oz glass V 
Added gamma spectrometry to thorium container (check collected block) .. .. ./ 

AppendIX XI SVOC. PNA, HerbiCIde, PestiCide/PCBs (1) 8 oz glass V 
explOSIVes, TAL Metals (plus Sr and Sn) (1)80zglass c/ 
Added pH and CEC to metals container (check collected block).. .. .. . .... .. 
iAdded TOC to metals container (check collected block) ...... . ... ..... .. ,. . ... 
IOBSERVATIONS/NOTES: MAP: . , " 

• 
Circle H Applicable: s,.n{h) 

h/-/ MSIMSD Duplicate 10 No.: 

- ..... 



SOIL SAMPLE LOG SHEET 

Page 2 of~ 

Project Site Name: NSWC Crane, IN Sample 10 No.: OIS(jQ60:206 
Project No.: CTO 158 N3959 Sample Location: t,.IS(J06 

Sampled By: 1:.~ 
~rfaceSOil C.O.C. No.: 

ubsurface Soil 

• 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 9--;;7~ol Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time lOOO ;;.-6 (JRC- $IL.T I1flY 
Method DPT 
Monrtor Reading (ppm): (/ (f1.,A/ t-LA-y 
COMPOSITE SAMPLE DATA: 

....... Gala: TIme Depth Color Description (Sand, Slit, Clay. Moisture, etc.) ---~ Method. ----- ----MOnitor Readings ----(Range in ppm). ---- -----
------- -........ 

SAMPLE COLLECTION INFORMATION: • Analysis Container Requirements Collected Other 

Appendix XI VOCs (4) Encore samplers ,r 

HD (1) 2 oz glass Jar t/ 
Irhonum (1) 8 oz glass ,/ 
Added gamma spectrometry to thorium container (check collected block). . 

AppendIX XI SVOC, PNA, HerbICIde, PesbcldelPCBs (1) 8 oz glass V 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass r/ 

~dded pH and CEC to metals container (check collected block} .... . . . .. 
~dded TOC to metals container (check collected block) ...... . . . ..... 
IOBSERVATtONSI NOTES: MAP: 

Circle tf Applicable: SI'''(J!J; V--MSIMSD Duplicate 10 No.: --- - - ~ • 



SOIL SAMPLE LOG SHEET 

• Page 3 of -=:, 

Project Site Name: NSWC Crane, IN Sample 10 No.: 01&3 ()fL 06 lfZ 
Project No.: CTO 158 N3959 Sample Location: r7~~ 

Sampled By: F 
~rfaceSOil C.O.C. No.: 

Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date /?-::J7- 0 f Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time 1015 
6- ofl- SIl.~T weA rHc I!. &.9 

Method: tJPT /D 6R-y ~ 
BCD(lO~': 

MOnitor Reading (ppm) 0 c.LA-y O~y 
COMPOSITE SAMPLE DATA: 

..... 

~ 
Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method -r---- ----MOnitor Readings I----
(Range In ppm) -====-- ---- -----• ---SAMPLE COlLECnON lNFORMAnON: 

~ Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers V 
HD (1) 2 oz glass Jar V 
Thonum (1)80zglass c/ 
Added gamma spectrometry to thonum container (check collected block) ............. 

AppendIX XI SVOC, PNA, (1) 8 oz glass V 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass 

.... 
Added pH and CEC to metals container (check collected block) ................... .... . 
Added TOC to metals container (check collected block) ....... ..... . . . ............... 
OBSERVAnoNS/NOTES: MAP: 

• 
Circle If Applicable: . Signature(s): 

!/---MSIMSD Duplicate ID No.: (TlJ) ...---.. c... 



SOIL SAMPLE LOG SHEET 

Paae I of 2= • Project Site Name: NSWC Crane. IN Sample ID No.: 01 s.s 07 O0tJ2.. 
Project No.: CTa 158 N3959 Sample Location: 01:51307 

~Urface Soil 
Sampled By: 7~ 
C.O.C. No.: o Subsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLE OATA: 

IDate B-.:J 70/ Depth Color (Sand, Slit, Clay, etc.) 

ITlm~. or~~ (3£V CIA-yt'l .5 'L r .... opr ()-2. 
Monitor i=I.~ng~· Q Of?- 12R'L 

II c SAMPLE OATA: 

-~ Time Depth Color ue=iCr1t'U..,,, (Sand, Slit, Clay, Unl .. h.r .. etc.) ----r---
.... ----,~u.vu. 

r------
MOnitor Readings - --=--
(Range In ppm). ---- ---- ----
SAMPI F Cn! U:~ON .'~ 

& -'- ,.. ~ ,.. 
Other .............. ""1= .. __ "'"-

...... 1-'0' ,y,': XI VOCs (4) Encore ""'''I-',g,,, V ......... 
I-iQ _(1lg oz glass Jar v 

Thonum (1) 8 oz glass .,/ 
Adct.ed gam."l.a "t""""U"'ou .. t0th0num container (check CClIIected l>I...ock) .. '" ...... 

XI SVOC. PNA. h, I (1) 8 oz glass V/ 
Ir=. . T.AL ~~l1lI.s (plus.§r. and Sn) ill 8 oz glass v 
IAdded'pH and CEC to metals . (check collected block)... .. ...... .. V' 

~dded TOC to metals uu .. ~.. • (check I block) .. .. .. ... 

NUU::i: f.!.AP: 

Circle" 

?JiJ 0---MSIMSO Duplicate 10 No.: --- F.o ()8~7 () 1-0 I • 



SOIL SAMPLE LOG SHEET 

• Page 2 of '"'::L 

Project Site Name: NSWC Crane, IN Sample 10 No.: 0ISI3...070:20' 
Project No.: CTC 158 N3959 Sample Location: ,,16.[J07 

Sampled By: ,,e 
~Urface Soil C.O.C. No.: 

Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date. B -';>.7- " I Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

~ime (fl'fO 
;)-§ e~)/ 5'1t.T pl£C:-cf 

Method: fJPT oF-

Oit- .1, C/,A-( 
dA,vOP()Ni: 

Monitor Reading (ppm)' 

~MPOSrre SAMPLE DATA: 

Da~ Tlme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ---r--
Method --- i-- ----MOnitor Readings ----(Range in ppm) =---- ----- ~ . • SAMPLE COLLECTlON INFORMATION: 

Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers V 
HD (1) 2 oz glass Jar V 
Thonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) ................ /' 

AppendIX XI SVOC, PNA, HerbiCIde, PesbcldelPCBs (1) 8 OZ glass V/ 
explOSIVes, TAL Metals (plus Sr and Sn) (1) 8 OZ glass 

., 
Added pH and CEC to metals container (check collected block)........ . .... ........... y 
Added TOC to metals container (check collected block) ............. , ......... .. .... 
OBSERVATIONS/ NOTES: " 

" " , , MAP: 
" 

• 
Circle If Applicable: 

(l;); Iv---------MSIMSD DUplicate 10 No.: - -



SOIL SAMPLE LOG SHEET 

PageLof3 

Project Site Name: NSWC Crane, IN Sample 10 No.: o I-Sj- () 8 -fJd~,;J • Project No.: CTC 158 N3959 Sample Location: Ol$aa.~ 

rYSurface Soil 
Sampled By: "tr. 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: 0'-;11-0 I Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

Time. I~ (j~A/ 61LT 
Melhod: (JPT 0- 2 
MOnitor Reading (ppm) 

poMPOsrrESAMPLEDATA: 

uale. . Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ---Melhod. ----- -r---. 
MOnitor Readings ---...... 
(Range in ppm). ~ ---- l---
SAMPLE COLLECTION INFORMATION: • Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers V 

HD (1) 2 oz glass Jar V 
iThonum (1) 8 oz glass V 
Added gamma spectrometry to lhonum container (check collected block) .................. 

!AppendIX XI SVOC, PNA, Herblade, PestiCide/PCBs (1) 8 oz glass V 
explOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass V 
!Added pH and CEe to metals container (check collected block) ............................ 

Added TOC to metals container (check collected block) ................ . ... ~"""'" ... 
OBSERVATIONS/ NOTES:· MAP: 

-

Circle It Applicable: Sl'a U __ MSIMSD 

DU
PEDO!;}.{ 0/-0 ( • 



SOIL SAMPLE LOG SHEET 

• Page2 of3 

Project Site Name: NSWC Crane, IN Sample ID No.: OI-SiJ -aD.. -O;J06 
Project No.: CTO 158 N3959 Sample Location: OISOol 

Sampled By: -r-j? 
I 

UUrface Soil C.O.C. No.: 
Subsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLEOATA: 

Date ~-7'1-1I1 Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

Time 17;1.0 
::J-- 6 () PI- tll-T ORy 

Method' ()pr 
a-RlY fF-6f S/r#O 

MOnitor Reading (ppm)' 

SITE SAMPLE DATA: 

Date ~ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) , ----Method. ~ 
, -i--

Monitor Readings -------(Range In ppm). ~ -----. 

• SAMPLE COLLECnON INFORMAnON: 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers t.--' 
HD (1) 2 oz glass Jar ~ 
!h0num (1) 8 oz glass \/"" 
Added gamma spectrometry to thonum container (check collected block) .... 

AppendIX XI SVOC, PNA, HerbiCide, PesbcideiPCBs (1) 8 oz glass V/ 
ExplOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 oz glass V 
Added pH and'CEe to'metals container (check collected block)... . ..... . . ...... ... 
Added TOC to metals container (check collected block) ..... . . .... . ... . .... 
~BSERVATIONS'NOTES: . " MAP: , ' 

( \ 

• 
Clrele H Applicable: 7;; v--MSIMSD Duplicate 10 No.: ---



SOIL SAMPLE LOG SHEET 

Page3 of 3 

Project Site Name: NSWC Crane, IN Sample 10 No.: ()1-$6-08 -0610 
Project No.: CTO 158 N3959 Sample Location: Oljl3oH., 

Sampled By: I.R 
VsUrface Soil C.O.C. No.: 

Subsurface Soil 

• 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ',' 

Date. H-7-I-() , Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time 17'15 (-10 6-eeV !,vUltlelM 
Method' I1f7 0 12 6- SAh,f)3]IAI! 
MOnitor Reading (ppm). 

~MPOSlTE SAMPLE DATA: 

r Date ----- Time --- Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method' 

------- ---.. -
MOnitor Readings -----
(Range In ppm) ---- ---- -==--=---
SAMPLE COLLECTION iNFORMATION: . -. 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers 1..--" 

HD (1) 2 oz glass jar V 
1Th0num (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) .. 
AppendiX XI SVOC, PNA, !r1 bidS, r bSiI!lda: ress (1) 8 oz glass V' 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass V 
!Added pH and CEC to metals container (check collected block) .. ..... '" .. , . ..... 
!Added TOC to metals container (check collected block) .... . . ... .... . ..... 
j<)BSERVATtONS 'NOTES: MAP! 

, 

Circle" Applicable: 

~::c~ ~ MSIMSO Duplicate 10 No.: - • 



SOIL SAMPLE LOG SHEET 

• Page l of '2-

Project Site Name: NSWC Crane. IN Sample 10 No.: C)15.J09{)~() '2 
Project No.: CTa 158 N3959 Sample Location: C!.l.l!.1Q2 

~rfaceSoil 
Sampled By: ,R 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date' _(1_-~ 6-0t Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time ILftJO 
f3RA/ s l/,;r,.. Cl-Ay 

Method: OP1 0- -;2.. 
MOnitor Reading (ppm) 1;),A.lJf I?()",f 
COMPOSITE SAMPLE'DATk 

~ TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ---i--

Method. - r---- -r------
MOnitor Readings ~ 
(Range In ppm) -----I 

-------• SAMPLE COLLEGnON INFORMATION: 

Analysis Container Requirements Collected Other 

Appendix XI VOCs (4) Enoore samplers v-" 
HD (1) 2 oz glass Jar -~ 
Thonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check oollected block) ........ . .. 
AppendiX XI SVOC. PNA, HerbiCIde, PestiCide/PCBs (1) 8 oz glass t/" 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass "./ 
Added pH and CEC to metals oontalner (check collected block) ........................ 

Added TOC to metals oontalner (check collected block) .... ...... . .. . ........ . ... 
IOBSERVATIONS I NOTES:, " , , MAP: 

• 
Circle If Applicable: 

~'M2';1 Iv< MSIMSD Duplicate 10 No.: ----- - -



SOIL SAMPLE LOG SHEET 

Page. of - • Project Site Name: NSWC Crane, IN Sample 10 No.: 01 S DO 9o:;lfPf, 
Project No.: CTO 158 N3959 Sample Location: Cl.'t~a 2 Sampled By: 

VsUrface Soil C.O.C. No.: 
Subsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPL .. DATA: 

IDate B-~ -Of Depth Color (Sand, Slit, Clay, •. etc.) 

lTime /o/IS :2-6 (jRA/ S/~T 1-l-I,.,A,/ 
I~od=- il~1 
iMonltor Reading (ppm) ()~y 

I Ii ~AUPI ~ DATA: 

'-... ~ 
Time Depth Color :: ......... "' .. u, (Sand, Slit, Clay, ••. . etc.) 

IMethod ----- ----IMonltor Readll1gs -----I{Range in ppm). ----- ~ ----
I~AUPI c: COl t..ECTION lA' iION: 

A, •• " ,. ,.. ... , Other 

I~,",-y 'u.~ XIVOCs J41~co~ .~.~ ~ 
IHO (1) 2 oz glass Jar V 
IThonum (1) 8 oz glass V' 
IAdded gamma "t"""uu,,,gu:' tothonum ~.~ ... u,' (check collected block)., ... .. 
lA, XI SVOC. PNA, (1) 8 oz glass /. 
I,..,. 

clALM~~s{p~_~ l!l8~ss V 1= 
IAdded pH and CEC to metals ..... , ...... ,g{ (check collected block) .. .. .. .... 
Added TOC to metals ..... ,,_ ... v. (check collected block). .. .. ...... .... .. .. 

'W~I~~~ ~AP! 

~Clrele H. -V7l!1t/-MSIMSD 
DU

P
IIC8PDOOf];J.£ (!) I _ 0 2------ • 



• 
SOIL SAMPLE LOG SHEET 

PageL of l2 
Project Site Name: NSWC Crane, IN Sample 10 No.: 01 Sf Jf) C)()o:2 
Project No.: CTO 158 N3959 Sample Location: OIS~U2. 

~urface Soil 
Sampled By: ! 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Data 8-;;' 7-0/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

trlme. O(j4.5 
0-2. ~ S I l-T !20t7'tJ 

Method npT 
S-C-LA'I d/~' Monttor Reading (ppm)' 0 oel- fj(tWt' 

ICOMPOSITE SAMPLE DATA: 

" ~ TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

r--
Method -r---- -----Monttor Readings ----(Range In ppm) ---- ---- ----• --- ----SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

Appendix XI VOCs (4) Encore samplers V".., 

HD (1) 2 oz glass Jar V 
trhonum (1) 8 oz glass ,/ 

Added gamma spectrometry to thonum container (check collected block) ........... 

AppendIX XI SVOC, PNA, HerbiCIde, PesbcldelPCBs (1) 80z glass .,// 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass V 
Added pH and CEe to metals container (check collected block) ............................ 

iAdded TOC to metals container (check collected block) .. ........... ............... ..... 
OBSERVATIONS I NOTES: , MAP: 

-

• 
Circle jJAppllcab~ S'97J;J v---~ 

Duplicate 10 No.: 

-e> 



SOIL SAMPLE LOG SHEET 

Page2 of ~ 2. 

Project Site Name: NSWC Crane. IN Sample 10 No.: ()/S!], 0 O~I) 6 • Project No.: CTO 158 N3959 Sample Location: OI.5(]}O 
Sampled By: 'I.R. 

~rfaceSOil C.O.C. No.: 
ubsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 8-d'1-0 1 Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

Time' ()9t7S 

~-6 8Kv 5 11.-1 Df?y 
Method' OPT -t 

Monllor Reading (ppm): ad oKf-- c..l-Ay 
COMPOSITE SAMPLE! DATA: 

n"te' TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) -t---
Method. =----==- -t----" 
MOnitor Readings --t--:---..., 
(Range In ppm). ---- ---- ------
SAMPLE COLLECTION INFORMATION: --Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers K 
HD (1) 2 oz glass J8r ~ 
Thonum (1) 8 oz glass a/ 
Added gamma spectrometry to thonum container (check collected block) ................. 

~ndix XI SVOC. PNA. HerbtClde. PesbcldelPCBs (1) 8 oz glass '-"""" 
ExplOSIVeS. TAL Metals (plus Sr and Sn) (1) 8 oz glass / 
Added pH and CEe to metals container (check collected block).... . .................... 

Added TOC to metals container (check collected block) .................................. 

PBSERVATlONS I NOTES: MAP:,' 

jCtrcle " Applicable: 

~?;J; W----MSIMSO Duplicate 10 No.: -- t 

! • 



SOIL SAMPLE LOG SHEET 

• Page.-L of.3., 

Project Site Name: NSWC Crane, IN Sample ID No.: o J-6J- ,,- 0t1J;1 
Project No.: CTO 158 N3959 Sample Location: O,l1. ilt! 

~urface Soil 
Sampled By: J:~ 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATk 

Date /J'-;;l;l-()' Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

ITlme (filS O-A rJRU J 11.-1 RooTJ 
Method' ()P, 
MOnitor Reading (ppm) 3.lf oRy 
iCOMPOSITE SAMPLE DATA: 

Da~ Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ----Method ---- -r----
MOnitor Readings -- r--
(Range In ppm) ----- ----- ............... 

• ~ 
SAMPLE COLLECTION INFORMATION: ' . 

Analysis Container Requirements Collected Other 

Appendix XI VOCs (4) Encore samplers // 
HD (1) 2 oz glass Jar V_ 
Thonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) .. . .. 
AppendIX XI SVOC, PNA, HerbiCide, PesbcldeiPCBs (1) 8 oz glass V 
ExploSives, TAL Metals (plus Sr and Sn) (1) 8 oz glass V 
Added pH and CEe to metals container (check collected block} .... .. .... . ..... 
Added TOC to metals container (check collected block) .. • • 0 ••• . . .. -... ... .. 
IOBSERVATIONS {NOTES: MAP: 

• 
Circle tf Applicable: 

~~ Iv~ MSIMSD Duplicate ID No.: - -- -



SOIL SAMPLE LOG SHEET 

Page:>- of ~ 

Project Site Name: NSWC Crane, IN Sample ID No.: 01- S(J-II- (j~06 • Project No.: CTO 158 N3959 Sample Location: 01561/ 
Sampled By: Ti2 

~rfaceSOil C.O.C. No.: 
ubsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 1/- ;;};1-01 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time O'l~S-
~-6 (Jilt- ~(/;r 5-c/AY 

Method aPr 
MOnitor Reading (ppm) GtlEy ... ~A.tVfJ ON 
COMPOSITE SAMPLE DATA: " 

~ TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

--... 
Method. -t:::::---. -==----=.. 
MOnitor Readmgs ~ 
(Range in ppm): ---- ----
SAMPLE cOLLecnON INFORMATION: • Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers V 

HD (1) 2 oz glass Jar V'" 
IThonum (1) 8 oz glass V 

Added gamma spectrometry to thonum container (check collected block). . .. 
AppendIX XI SVOC, PNA, HerbiCide, PestiCide/PCBs (1) 8 oz glass ~ 
explOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 oz glass V / 

Added pH and CEC to metals container (check collected block) .. . .... .. . 
Added TOC to metals oontalner (check collected block) ..... . .. .. .. . ........... 
~BSeRVATIONS I NOTES: MAP:' , . 

CIrcle H Applicable! 

7JfJ V---MSIMSD Duplicate 10 No.: - ---- • 



SOIL SAMPLE LOG SHEET 

• Page3of3 

Project Site Name: NSWC Crane, IN Sample 10 No.: o/-S (J- /1- 061 () 
Project No.: CTC 158 N3959 Sample Location: OIJIJI' 

Sampled By: ;~ 
~rfaceSOil C.O.C. No.: 

Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date ~,::2J -0 I Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

jrlme 0140 
1-10 0126- $,1NI}I fur 

Method (JPT CPty Dlly 
MOnitor Reading (ppm)' 0 

~MPOSITE SAMPLE DATA: 

Date' '11nre- Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ----Method ---- ----MOnitor Readings ~ 
(Range In ppm) . 

. 
~ 

• SAMPLE COLLECnON INFORMATION: 

Analysis Container Requirements Collec., Other 

AppendiX XI VOCs (4) Encore samplers V 

HO (1) 2 oz glass Jar .......... 

IThonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) .................. 

AppendIX XI SVOC, PNA, H (1) 8 oz glass V" 
ExploSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass V 
Added pH and CEC to metals container (check collected block) .......... ... ...... ..... 
Added TOC to metals container (check collected block) ............................. ..... 
OBSERVAnONS (NOTES: " MAP! 1", 

• 
IClrcle H Applicable: 5197;) ~-MSIMSO Duplicate 10 No.: -- --



SOIL SAMPLE LOG SHEET 

Page ( ofl 
Project Site Name: NSWC Crane, IN Sample 10 No.: o ISS ;~ooo"'2- • Project No.: CTO 158 N3959 Sample Location: 0(S51""2-

Sampled By: P.t; . -rt( 
o Surface Soil C.O.C. No.: 
~Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date. R·). C;;·O I Depth Color Description (Sand, Slit, Clay, MOisture, etc.) 

Irlme: 130~ e,t1N 01\ M P. -rr<. ltacrrs j OS; I ti 
Method: DPr- ()- L --r1<. F. SAN D 
MOnitor Reading (ppm) 

ICOMPOSITE SAMPLE DATA: 

I~ 
Time Depth Color Description (Sand, Slit, Clay, MOisture, etc.) 

-
Method' ---- ---- --- r--

MOnitor Readings --- :>oc --(Range In ppm): ~ 
I----'" =--=-

~ 
~ ---- ---- ----SAMPLE COu.ECTiON INFORMATION: • Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers ",.-
HD (1) 2 OZ glass Jar V 
Thonum (1) 8 OZ glass i/ 
Added gamma spectromeby to thonum container (check collected block) ......... .. . 
AppendiX XI SVOC. PNA, HerbiCide, PestiCide/PCBs (1) 8 OZ glass t/ 
explOSIVes, TAL Metals (plus Sr and Sn) 1 (1) 8 OZ glass V 
Added pH and CEC to metals container (check collected block).. ... . .......... " ..... 

Added TOC to metals container (check collected block) ... .. ......... . ......... 
~BSERVATIONSINOTES: MAP: 

Circle H Applicable: Signature(s): 

MSIMSO Duplicate 10 No.: 

1l7/ JX, - , • 



SOIL SAMPLE LOG SHEET 

• Page )...01 .3 

Project Site Name: NSWC Crane. IN Sample 10 No.: o I sB/~o20b 
Project No.: CTO 158 N3959 Sample Location: ~~<-Sampled By: 

o Surface Soil C.O.C. No.: 
iK Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date [j·)...C;;·o( Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

ITlme i"3,)..O 
Ol-o~ 

o(Lrt - Cl~t,.SOM~ SAN-O 
Method f) p-r &RtI- 1""-0 I S N\orn. €-t) Gi'AiB0' MOnitor Reading (ppm): 

iCOMPOSITE SAMPLE DATA: 

Date TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method --- I--- ----- ---MOnitor Readings ---- ----(Range In ppm) _V- ---,.-~ ~ 

• SAMPLE COlleCTION iNFORMATION: 

Analysis Container Requirements Collected Other 

Appendix XI VOCs (4) Encore samplers V 
HD (1) 2 oz glasS'Jar V 
Thonum (1) 8 oz glass V 
Added gamma spectrometry to thonum conlalner (check collected block).. . ..... . .. 
AppendIX XI SVOC. PNA. HerbiCIde. PesbcldelPCBs (1) 8 oz glass v" 
ExplOSives, TAL Metals (plus Sr and Sn) I (1) 8 oz glass v' 
Added pH and cee to metals container (check collected block) . . .. . .......... 
Added TOC to metals container (check collected block) ... ..... ....... . ..... .. . ... 

OBSERVATIONS I NOTES: MAP: , 

• 
Circle H Applicable: S;l) J;L MSIMSD Duplicate 10 No.: 

-....... 

" 



SOIL SAMPLE LOG SHEET 

Page 3 of 3 

Project Site Name: NSWC Crane. IN Sample 10 No.: 01 S(51:1.0610 
Project No.: eTO 158 N3959 Sample Location: 01 S~:2. 

Sampled By: 'R S - .... 
• 

o Surface Soil C.O.C. No.: 
J.f-Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: 8')"<;' -() I Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

trlme' I~ '30 
b- ID 

-rAN r:= . 7"l> f'A f:;D SAND Ti2... Cll\Y 
Method. pp-,-

6..Q.f\j -n1. 5~TlJ""~ ~S. _(SG ') MOnitor Reading (ppm)' 

~MPOSrTE SAMPLE DATA: 

Date Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

~ 
Method: ---- --- ----MOnitor Readings ----- ----(Range In ppm) ~ - ---- --.. 

SAMPLE COLLECTION INFORMAT10N: • Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers j,;/' 

HD (1) 2 oz glass Jar V 
Thonum (1) 80z glass V 
Added gamma spectrometry to thorium container (check collected block) .................. 

AppendIX XI SVOC, PNA, Hlu»jr;aqa, PestiOMla'PGBs (1) 8 oz glass V' ..... 
ExplOSIves, TAL Metals (plus Sr and Sn) (1)80zglass V-
Added pH and CEC to metals oontalner (check collected block) .. ..... .. .............. 

Added TOC to metals oontalner (check collected block) .......... . ........ ....... .... 
OBSERVATIONS I NOTES: MAP: .'. 

~ -ro ~'C'{)~ 
I 

t-I\(\j VEflj S17fr ll\S-r 2 

5'0 we {\1"1f\: I>- 'fd) BeOl<P d( 

DP-r «.. \ ") coc,.{ ...... D N.O f~SH 

PAc;-,- (0 I r!{\v't r<, Tf't{)1.{ ~ \ ~ , 

P(..{\.l\N-j 1) p.,- 100 L ~ 

~rc\e If Applicable: s;Uk. MSIMSD Duplicate 10 No.: --- • 



• • .. " r'" r.~, 

SOIL SAMPLE LOG SHEET 

• Page 1 of 3 

Project Site Name: NSWC Crane, IN Sample 10 No.: 01·.5J-13-0 II0.;J 
Project No.: CTe 158 N3959 Sample Location: OJ'sI31J., 

Sampled By: 't,g. 
[0urface Soil C.O.C. No.: 
o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date. p-;l'f.{)J Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

[Time 1300 
O-~ l3efJw# 511..-1 T-c4y 

Method' .J)pr 
MOnitor Reading (ppm)' CI atilt' te()Hf 
~MPOSITE SAUPLE DATA: 

Date Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) '--Method --r-- -- t=. 

MOnitor Readings ====--(Range In ppm) ---- ---- ---• SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

AppendIX XI vecs (4) Encore samplers ~ 
HD (1) 2 oz glass Jar V".. 

IThonum (1) 8 oz glass v 
Added gamma spectrometry to thonum container (check collected block) 

AppendIX XI SVOC, PNA, HerbiCide, PesbcldeiPCBs (1) 8 oz glass V 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass v: 
Added pH and CEC to metals container (check collected block)" , ....... .. , V 
Added TOC to metals container (check collected block) , .... , , ...... ., •••••• 0 

QBSERVATlONSJ NOTES: MAP: 

• 
Circle If Applicable: S19(JM w-MSIMSO Duplicate 10 No.: ---- . 



SOIL SAMPLE LOG SHEET 

Page)t of 3 

Project Site Name: NSWC Crane, IN Sample 10 No.: (jl-,t 13 -1:3 -();Jl/ 6 • Project No.: CTO 158 N3959 Sample Location: ~/S O/Y 
Sampled By: l'K o Surface Soil C.O.C. No.: 

Q/§ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 8-;l 'f. 01 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

ITime' 131 0 Bltlll $..K~ ""L.r t-C LIt" 
Method' OPT .2-6 orr-
MOnitor Reading (ppm): ~p 
jeoMPOSITE SAMPLE DATA: 

~ 
TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

"-
Method. t--- -I----
Monitor Readings -- t:::---
(Range In ppm) 

I =:-:::--:= --- ~ 
SAMPLE COllECTIot.IINFORMATION: • Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers L--" 

HD (1) 2 oz glass leH V 

IThonum (1) 8 oz glass ~ 
Added gamma spectrometry to thonum container (check collected block) . . ... . . 
AppendIX XI SVOC, PNA, HerbiCIde, PesbcldelPCBs (1) 8 oz glass V 
ExplOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 oz glass V 
Added pH and CEC to metals container (check collected block). . ...... . . .. ~ 
Added TOC to metals container (check collected block). . " ...... . ........... 
OBSERVATIONS I NOTES: MAP: 

Circle H Applicable: 

S"(J1) tv------MSIMSD Duplicate 10 No.: - • 



SOIL SAMPLE LOG SHEET 

• Page3 of 5 

Project Site Name: NSWC Crane, IN Sample 10 No.: 0' -~13- 13-()61/) 
Project No.: CTO 158 N3959 Sample Location: OlSOI'3' 

Sampled By: l:R. 
~urface Soil C.O.C. No.: 

Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 8-;)'1- 01 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

ITlme 133£ 
(-to Of2fr JilT 1"-clA'/ 

Method' 1Jpr C-R.y T - sAp.() 
MOnitor Reading (ppm) DR, 
ICOMPOSITE SAMPLE DATA: , 

<' 

~ Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

r--
Method' 

....... --- --r--
MOnitor Readings ----I-
(Range In ppm): ---- ----- ----• -~ SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers ,/ 
HD (1) 2 oz glass Jar V 
IThonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) .... ..... ... 
AppendIX XI SVOC, PNA, (1) 8 oz glass V.I 
ExploSIves, TAL Metals (~us Sr and Sn) (1) 8 oz glass V/ 
Added pH and CEC to metals container (check collected block) . ... ..... ........ .. 

..... ...... 
Added TOC to metals container (check collected block) ..... ............. ... ............ , 
OBSERVATIONS/ NOTES: MAP: 

• 
Circle tf Applicable: 

~n7RJ ~--MSIMSD Duplicate ID No.: - -



SOIL SAMPLE LOG SHEET 

Page. 1 of • Project Site Name: NSWC Crane. IN Sample 10 No.: Ol-~s-I'i.-ooo~ 
Project No.: CTC 158 N3959 Sample Location: 016 filL! 

[]!Surface Soil 
Sampled By: -r8. 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB !UMPI -=. DATA: 

, I Date. B..,.;21/-o I Depth Color uv-.. t'u ..... (sand, SIlt, Clay, . etc.) 

!Time /I()v 
I3KOW,cJ CL.A-YIrf SL0 

IMethod' 0 P r 0-.;1. 
IMonltor Reading (ppm)' D.' F!Cors n.a .... ,o 
1_ .... _He SAMPLE DATA: 

::--,.,. 
Time Depth Color .. ..-.. t'u ..... (sand, SIIt,~Clay, ••• _."' ...... , etc.) 1"""0 _____ 

----iMethod. ---- -I---. 
iMonltor Readlllgs ---t--

(Range In ppm) ----- ---- -----.. -.... 
~ C!4UDI J: r.nI 1.EC11( N nON: 

" _ .. -'._11. Other .. ........... ~ n""1u ........ " ...... 

"-1""'''''"'' XI VOCs (4) Encore .... ".1""'" V 
HD (1)20zglassJar t-/' 

Thonum (1)80z glass t./ 

~ed gam~a ~="ou . t~th~ "",nan,,,,' (check collected block) ....... 

"t'PO"UIA XI SVOC, PNA • ~uv ... ~'''CBs (1) 8 oz glass ..v'", 
. TAL Metals (plus Sr and Sn) (1) 8 oz glass "... 

Added pH and CEe to metals _ •• _ •• ~. (check _n. ~ock) .. ... ... .. 
Added TOC to metals ~._.. . (check iblockL ...... ",'," ........... , 
v ....... n .. "flOHSi NOTES: IMAP: , 

IClrcle". wu---~ 

MSIMSD Duplicate ID No.: -..... 
':""---- • 



SOIL SAMPLE LOG SHEET 

• Page 2 of 3 

Project Site Name: NSWC Crane, IN Sample ID No.: QI-S8-llJ- ():10' 
Project No.: CTC 158 N3959 Sample Location: OIS g,.' <I 

Sampled By: r~ 
~rfaCeSOil C.O.C. No.: 

Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date B-~Ol Depth Color Description (Sand, Slit, Clay, Moisture, etc,) 

Time 1I0l0 
:2- 6 0126- 5 It-T'I {, L.A-V .,MlJnu-o 

Melhod' (JilL 
13£'t,u'l ,s-S.Ir#AO O~ MOnitor Reading (ppm) 0.8 

COMPOsrrESA~LEOATA: 

...... I9ata.. TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ---Melhod' ------=- ----MOnitor Readmgs ----(Range In ppm)' ---- --~ 
• SAMPLE COLLECTION lNFORMAnON: 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers V 
HD (1) 2 oz glass jar V' 

Thonum (1) 8 oz glass V 

Added gamma spectromelly to Ihonum container (check collected block) .............. 

AppendIX XI SVOC, PNA, Herbicide, PestiCide/PCBs (1) 8 oz glass V 
ExplOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 oz glass V 
Added pH and CEe to metals contaJner (check collected block) ........................ 

Added TOC to metals container (check collected block) .. .. ...................... 
QBSERVATIONS/NOTES: MAP: 

-

• 
Circle H Applicable: 

~M V-----MSIMSO Duplicate 10 No.: 
, --* - --



SOIL SAMPLE LOG SHEET 

Page.5 01.2 
Project Site Name: NSWC Crane, IN Sample 10 No.: 01-513- ,LI- 0610 
Project No.: . CTa 158 N3959 Sample Location: 7J,~~ Sampled By: 

• 
o Surface Soil C.O.C. No.: 
l¥Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 8~-()1 Depth Color Description (Sand, Slit, Clay, Moisture, et ... ) 

!TIme 1'"60 
6-8 Oil/.- F=lA/E.. :rA.A./O + 5/~r 

Method' OPT 
Monitor Reading (ppm): DR.y 
COMPOSITE SAMPLE DATA: -'Oata. TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ------Method r-------

r----
MOnitor Readings ~ 
(Range In ppm). ---- ---- i---
S~PLECOlLEcnONINFoRMAnO~ • Analysis Container Requirements CollecJjMt Other 

AppendIX XI vacs (4) Encore samplers V/ 
HD (1) 2 oz glass Jar ....... / 

Thonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) ............... / 

AppendIX XI SVOC, PNA (1) 8 oz glass V/ 
ExplOSIVes, TAL Metals (plus 5r and Sn) (1) 8 oz glass V 
Added pH and CEC to metals container (check collected block) ....... .. . ............... 

Added TOC to metals container (check collected block) .......... ...... .... ....... . 
~BSERVATIONSI NOTES: MAP: 

COtll-D NOr C-&T TO 10 ' . , 

PItOb\ 'EMS W'1Tf/ DPJ ~\J • 

Circle If Applicable:, 

SI'M"?~ V---MSIMSO Duplicate 10 No.: 
r---... • 



SOIL SAMPLE LOG SHEET 

• Page~of '3 
Project Site Name: NSWC Crane, IN Sample 10 No.: o 1-~5-IS-otxJ-;;l 
Project No.: CTO 158 N3959 Sample Location: OISOIS 

Wsurface Soil 
Sampled By: ,!e 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date, {j-~_ 0/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

'!ime Of/S5 
0-2 8~AJ ~/'-T 

Method Olr 
MOnitor Reading (ppm)' O,:z.. lJR.y ROH"J 
~MPOSlTE SAMPLE DATA: 

Da~ Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

r---
Method: ---- ----MOnitor Readings ----(Range In ppm) :-----.....,. 

----- ----• SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers V 
HD (1) 2 oz glass Jar ~ 
lhonum (1) 8 oz glass t/ 
Added gamma spectrometry to thorium container (check collected block) ..... 
AppendIX XI SVOC, PNA, HerbICIde, PestiCide/PCBs (1) 8 oz glass V 
ExplOSIVes. TAL Metals (plus Sr and Sn) I (1) 8 oz glass .,/ 

Added pH and CEC to metals container (check collected block) " . .. .. . , ... ... 
Added TOC to metals container (check collected block) .. .. . .. .. . . ..... 
OBSERVA11ONS/NOTES: MAP:' 

DAlLy ~OA-t5 FoR No 
I;)", £-.Nt CI-.1 

') -nhl-ICIM 

6- Cve-~"'f-

~ 

• 
Circle If : SI97;Jv_ 
~ 

Duplicate 10 No.: -



SOIL SAMPLE LOG SHEET 

Page20f ~ • Project Site Name: NSWC Crane, IN Sample 10 No.: OI-S(J-tS-o.,jo6 
Project No.: CTO 158 N3959 Sample Location: OISOIS" 

Sampled By: ,R 
~acesoil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

~RAB SAMPLE DATA: 

Date If ,.~;;l- 0 I Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time IIJ$ 3-t a,# 51 t- T DA/'1fJ Method' nf17 ..,. 
Monator Reading (ppm): 0,1 LLAy 
~MPOSITE SAMPLE DATA: 

... In".a Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) ---- r----
Method. ---- ----Monator Readmgs 

-... 
t---

(Range In ppm) ----- ~ 
SAMPLe COLLECTION INFORMATION: • Analysis Container Requirements Collec~ Other 

AppendIX XI VOCs (4) Encore samplers ......... 
HD (1) 2 oz glass Jar V 
IThonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) . ... .. .. .. 

Appendix XI SVOC, PNA, HerbiCide, PesticIde/PCBs I (1) 8 oz glass £./ 

ExplOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 OZ glass 
....,....., 

Added pH and CEe to metals container (check collected block) .... . .. . .. 
Added TOC to metals container (check collected block) ... . .............. 
OBSERVATIONS/ NOTES: MAP: ' , 

\. 

~rcle H Applicable: 

S?J~ Cv---MSIMSO Duplicate 10 No.: 
~ • v 



• 

• 

• 

Project Site Name: 
Project No.: 

o Surface Soil 
[ivSubsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

GRAB SAMPLE DATA: 

Method. (J P r 
MOnitor ReadIng (ppm) tJ l ( 

COMPOSITE SAMPLE DATA: 
T1 ..... 

SOIL SAMPLE LOG SHEET 

NSWC Crane, IN 

CTO 158 N3959 

Depth 

£-10 

Depth 

Color 

oe6-
CRty 

Color 

Page~ofl 

Sample ID No.: OI-SIJ--IS--Cl610 
Sample Location: OISOIS 
Sampled By: .,....~ 

C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

Description (Sand, Slit, Clay, Moisture, et«.) 

{ltTt- CJ,A-Y .MOiTUIJ 

Dfl.y 

Description (Sand, Slit, Clay, Moisture, etc.) 

Method ---- ---- ----MOnitor Readmgs 

(Range In ppm) . ~--~----~-----+--------------~-----

SAMPLE COllECTION INFORMATION: 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers 

HD (1) 2 oz glass Jar v 
Thonum (1) 8 oz glass v 
Added gamma spectrometry to thorium contaIner (check collected block) ................ . 

AppendIX XI SVOC, PNA, II Q (1) 8 OZ glass 

explOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass 

Added pH and CEe to metals contaIner (check collected block)... ..... . ... . ......... . 

Added TOC to metals container (check collected block)... .. .... . ....... . ...... . 

~BSERVATIONSJNOTES: M~ 

-ClrcletfAppJlcable: ,/' ::--:-... """ Slgna~r s: rJ 
MSIMSD VDuplicate !!U'I0': It-

- (~ r·V08;2c:l.OI-O/ / 



SOIL SAMPLE LOG SHEET 

Paae l of:l • Project Site Name: NSWC Crane, IN Sample 10 No.: 01- $.1--16 -0002 
Project No.: CTO 158 N3959 Sample Location: (jIS 01 t 

~acesoil Sampled By: rK 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date' y -~/- tN Depth Color .... ~ .. I" ...... (Sand, Slit, Clay, , ............. , etc.) 

Time 1.52$ 
BRA/' )'1 L-T 

Method: DJOT (J-~ 
MOnitor Reading (ppm) fJ (QV~ ( 
::--. 11:: Cl:AUDI ~ DATA: 

Date ______ Time 

i---
~~ Col<»r .. ~"!"'_~v" (Sand,~11t, C_lay, M_olstur~ etc.) 

IMethod' ---- r---
IMonitor Readmgs ---t---

j(Range In ppm): ---- ---- ----
ISAMPLE r.nl 1 t=r.TI( N 14 ilON: 

,A .... " Other 

ll\ppendlX XI VOCs (4) Encore V 
IHD (1) 2 oz glass Jar V .... 
Iinonum (1) 8 oz glass 1/ 
~dded gamma "I"" .... , .. ,"'"'u 'to thonum v~.~ .. ,,,.' (check collected block). . ....... . .. 
...... , • XI_ SVC>2, PNA, 'V'~M~"" _~'~~ ~= (1) 8 o~glass V/ 

1<::. 
o TAL Metals (plus Sr and Sn) I (1) 8 oz glass V 

!Added pH and CEC to metals ...... , ,~" ''D' (check collected block) ... ... ....... 
!Added TOC to metals ~ .. ~ .. ~,. (check collected block) ... , ... 

, • ~.lUI'td f NOTES: IMAP: 

CIrc18' ."'-(f;j V----MSIMSD Duplicate ID No.: 

.. - • 



SOIL SAMPLE LOG SHEET 

• Page 2 0f 3 

Project Site Name: NSWC Crane, IN Sample ID No.: 01- .;0-1 6 -0.;:)(76 
Project No.: CTO 158 N3959 Sample Location: o !:2 OJ 6 

Sampled By: I~ 
~cesoil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

~RAB SAMPLE DATA: 

Date g, ')...,~ 01 Depth Color DescrlpUon (Sand, SIlt, Clay, Moisture, etc.) 

!TIme: IS'ic! 
;2- 6 (3R/V $lt.-T r -ct-fY 

Method: OPT 
Monitor Reading (ppm)' 0 O~'-' MOTfU'lJ OJ!V 
~posrre SAMPLE DATA: 

Date ------ TIme Depth Color DescrlpUon (Sand, Slit, Clay, Moisture, etc.) 

I---. 
Method. ---- r-----
MOnitor Readings --r---
(Range In ppm). ---- ----- ---• SAMPLE COllECTION INFORMATION: 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers \......-;::' 
HD (1) 2 oz glass Jar V/ 
jrhonum (1)80zglass v 
iAdded gamma spectrometry to thonum container (check collected block) .. .. ... ..... . 
AppendIX XI SVOC, PNA. HerbiCide, PestiCide/PCBs (1) 8 oz glass V .... 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass L./'" 
Added pH and cee to metals container (check collected block) ................... 
Added TOC to metals container (check collected block) ........ .... . . .......... 
IOBSERVATIONS I NOTES: MAP:, 

ICI~e H Applicable: ' Signature(s): 

• MSIMSO Duplicate 10 No.: rr;J ~--- -



SOIL SAMPLE LOG SHEET 

Page 3 of3 

Project Site Name: NSWC Crane, IN Sample 10 No.: Of-Ja-II; -06'0 • Project No.: CTC 158 N3959 Sample Location: 
Sampled By: 

0001 6, 
I~ 

~acesoil C.O.C. No.: 
ubsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLEOATA: 

Date' if-?r {,O" Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

ITIme /SJ-f 
{-/O Oi<t-. A'l/II , /f"NO 

Method' {);Vi /J11'y 
MOnitor Reading (ppm) 6f2y t-Ihr 

"-
SITE SAMPLE DATA: 

Date "TIme- Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ----Method: r--- ---MOnitor Readmgs -----(Range In ppm)' --=-- ---- --~ 
SAMPLE COLLEcnON INFORMATION: 

Analysis Container Requirements Collected - Other 

AppendIX XI VOCs (4) Encore samplers '-""'" " 
HD (1) 2 oz glassJ8r ..,/' 

nl10num (1) 8 oz glass / 
Added gamma spectrometry to thonum container (check collected block) .............. .. 
AppendIX XI SVOC, PNA, II( ( ;B ... (1) 8 oz glass ...............,....... 
ExploSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass Y"'" 

Added pH and CEe to metals container (check collected block)......... .. .... . ........... 

Added TOC to metals container (check collected block) ...... . , ... . .... '" ........... 
!OBSERVATJONSJ NOTES: MAP: 

CIrcle tf AppUcable: Signature(s): w,-------MSIMSD Duplicate 10 No.: 

~ 
--- ~ • 



SOIL SAMPLE LOG SHEET 

• Page~of3 

Project Site Name: NSWC Crane, IN Sample 10 No.: 01-,s5-1 7 -()M:2... 

Project No.: CTO 158 N3959 Sample Location: 010$017 

~rfaceSOil 
Sampled By:. T« 

- C.O.C. No.: 
o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date B-~ Cf..{J/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

!TIme: /6 3 6 
()~ :2- 13Rv ~/LT tJAhfJ 

Method. nfr 
MOnitor Reading (ppm) 7-ClAy f20ftJfr 
fCOMPOSITE SAMPLE DATA: 

~ Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-... 
Method -r-- -----MOnitor Readings ----(Range In ppm) ---- ---- ----• ----.. 
SAMPLE COLLECTION INFORMATION: ............. 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers ...,r 

HD (1) 2 oz glass jar V 
~honum (1) 8 oz glass t../' 
Added gamma spectrometry to thonum container (check collected block) .. 
AppendIX XI SVOC, PNA. Herbicide, PesbcldelPCBs I (1) 8 oz glass V 

ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass '-" 
Added pH and CEC to metals container (check collected block) ..... . .......... 
Added TOC to metals container (check collected block) ..... .. ... . ... . ..... 
OBSERVATIONS I NOTES: MAP: .. 

Circle If Applicable: Signature(s): 

• MSIMSD Duplicate ID No.: cc;J v--



SOIL SAMPLE LOG SHEET 

Page. _of • Project Site Name: NSWC Crane. IN Sample ID No.: OI-SiJ-17 -tJ:206 
Project No.: CTO 158 N3959 Sample Location: 0/0. (317 

2- 3 

Sampled By: r::~ 
~rfaceSoil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLE DATA: 

I Date' f'-~ 'I-PI. Depth Color ."vu (~nd, SIIt,.Clay, ~ ...... ~.".~' !'tc.) 

lTime 16~s-
()-6 (I '-'T r c-LAy 

!Method: {j!J, [Ji'1f/ 
IMonitor Reading (ppm): VAn 11. 

'0;; C!4UDI ~ DATA: , 

!~----- T1me Depth C()lo~ ::::-"r"v", (Sand, Slit, Clay, :~~ ... ~.".~, etc.) 

r--
!Method' ----- ----!Monitor Readings ~ 
i(Range In ppm) --- ---- ---- ----S~PLE c:n1 ..EGnON '.o.T1Q.N: 

A C"u~h .... ' fluqll ....... "'.~ ,., .... Other 

"'t'I""'''''': XI VOCs (4) Encore ""mnl"", ---HD (1) 2 oz glass Jar C--

Thonum (1) 80~g~ss ~. 

Added gamma """"","VII."",' to thorium "VI , ... 11 "" (check collected block) 
XI SVOC. PNA. ~ .,~,." "t'1"' ...... A ''''U'''"'''', ~u".u~ ~ ...... (1) 8 oz glass .......-
,TAL Metals (plus Sr and Sn) (1) 8 oz glass ~ 

~ed p~dCEC~ me~I~ .. _ ... ~ Jch~ collected -,>,-ock) ... 

Added TOC.tometals """"'"OQ' (ch~co~ block) ... .. .. ... ~ 

....... "'"" ... HURtol rtUJC~ MAP: 

IClrcle", 

.~ v-MSIMSD Duplicate 10 No.: ---. - • 



- _. i • • ~ ... 

SOIL SAMPLE LOG SHEET 

• Page 3 of 3 

Project Site Name: NSWC Crane, IN Sample 10 No.: OI-Sa-I'1-ot/~ 
Project No.: CTO 158 N3959 Sample Location: (21 sOl7 

, Sampled By: r!f. 
~rfaceSOil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 
-"' ..... 

Date c5,ri).'f~OI Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Tlme I~ 6-fl.h/ - c.l"1·~ SOf'A~ Sll,-

opr (0- Q.,7 
,,-

Method 

MOnitor Reading (ppm): 
()Mt;(~ 'i"i.. SPr-N() 

COMPOSITE SAMPLE DATA:' 

~ TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) - r-- - -
Method ----"- -----MOnitor Readings ----(Range In ppm) ~ ---- ---... 

• SAMPLE COLLECTION tNFORMATlON: 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers ....--

HD (1) 2 oz glass jar ..........--, 

Thonum (1) 8 oz glass ~ 

Added gamma spectrometry to thorium container (check collected block) .. ... ... .... 
AppendIX XI SVOC, PNA, (1) 8 oz glass --
ExplOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 oz glass -----
Added pH and CEC to metals container (check collected block). .... ... . ............. 
Added TOC to metals container (check collected block) ...... ........ . ................ 
OBSERVATIONS/NOTE~ MAP: 

• 
Circle H Applicable: 

,~ ~ MSIMSD Duplicate 10 No.: ,. -- ....... 



SOIL SAMPLE LOG SHEET 

Page I 0,3 • Project Site Name: NSWC Crane, IN Sample 10 No.: o 1-$$-tl-t!JtJC) 2-

Project No.: CTO 158 N3959 Sample Location: (l15131i., 

~rfaceSoil 
Sampled By: 'TR 
C.O.C. No.: 

o Subsurface Soil 
o Sedimenf Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: ~~~"-Ol Depth Color Description (Sand, SIlt, Clay, MOisture, etc.) 

Time 1400 
f3~N SILT rLLA-y 

Method. UYT 0-:2-
MOnitor Reading (ppm) _D_ O12fr footS PA-/lf 
COMPOSITE SAMPLE DATA: 

- Date. Time Depth Color Description (Sand, Slit, Clay, MOisture, etc.) ----- -Method' ---Monitor Readll'lgs ----(Range In ppm) ----- ----
SAMPLE COLlECTION INFORMATION: • Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers -~ 
HD (1) 2 oz glass Jar V" 
IThonum (1) 8 oz glass J/ 

iAjded gamma spectrometry to thonum container (check collected block) . . '" ... . . 
Appendix XI SVOC, PNA, Herbicide, PestlCldelPCBs (1) 8 oz glass v/ 
ExplOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 oz glass ~ 

Added pH and CEC to metals container (check collected block) ... .. . . . ........... 
Added TOC to metals container (check collected block) ... . ......................... 
OBSERVATIONSI NOTES: MAP: 

Circle H Applicable: Si9(J;Jl V---MSIMSO Duplicate 10 No.: - .... --- • 



; '" "',- "",!): 

SOIL SAMPLE LOG SHEET 

• Page2 of 3 
PrOject Site Name: NSWC Crane, IN Sample ID No.: OI-6(3-18-0::l.ot 
Project No.: CTO 158 N3959 Sample Location: (J1.s13/~ 

Sampled By: L.B:. 
~acesoil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date. lJ-:J.V- oj Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

[Time ILl IS-
;;;l- 6 1)126 S H.I t ORy 

Method' I)PT 
MOnitor Reading (ppm): Cl 6- 12'( L-LAy ~"rfl£lJ 
~MPOSITE SAMPLE DATA: 

Date TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ---Method --r--
.~. 

MOnitor Readings -----(Range In ppm)' ---- ----
• !:1AMPLE COll.ECTION INFORMATION: 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers .....-
HD (1) 2 oz glass Jar I..;""'" 
Thonum (1) 8 OZ glass ....... 
Added gamma spectrometry to thorium container (check collected block).... .. . ....... 

AppendIX XI SVOC, PNA, HerbiCide, PestiCIde/PCBs (1) 80z glass 
..., 

ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass ~ 

Added pH and CEC to metals container (check collected block) ....... ..... ...... . 
Added TOC to metals container (check collected block) .................................... 

OBSERVATlONSI NOTES: MAP: 

• 
Circle H Applicable: S?J;; A/---MSIMSD Duplicate ID No.: - ~ ---



SOIL SAMPLE LOG SHEET 

Page3 of 3 

Project Site Name: NSWC Crane, IN Sample ID No.: (J/-:5I]- IB-tJI 10 • Project No.: CTO 158 N3959 Sample Location: IJI J !J.'1. 
Sampled By: z:.~ 

~rfaceSOil C.O.C. No.: 
ubsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

~RAB SAMPLE DATA: : 

Date· fj...zV~o I Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time. 1l(3S 6-8 O~y 1,1..r-
Method Dyr ljt,u 
MOnitor Reading (ppm) " ~S.A..vO 
~MPOSITE SAMPLE DATA: , 

ILldle; TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method· -~ ----MOnitor Readings -----(Range In ppm)· -- I---
SAMPLE COl.LECTION INFORMATION: ' <- • Analysis Container Requirements Collected Other 

AppendiX XI VOCs (4) Encore samplers ..-" 

HO (1) 2 oz glass Jar t,.../ 

IThonum (1) 8 oz glass ~ 
Added gamma spectrometry to thonum container (check collected block) .............. 

AppendIX XI SVOC, PNA, Herbicide, Pesllcide/PCBs (1) 8 oz glass v 

Explosives, TAL Metals (plus Sr and Sn) (1) 8 oz glass ."" 

iAdded pH and CEC to metals container (check collected block) ...................... 

Added TOC to metals container (check collected block) ...... .. ................. ,- . 
~BSERVATIONSI NOTES: MAP: 

, 

~Ircle tI Applicable: "9MT! ~ MSIMSD Duplicate 10 No.: 

0-; ---~ --- • 



SOIL SAMPLE LOG SHEET 

• Page J 0,5 
Project Site Name: NSWC Crane, IN Sample 10 No.: 0/-,$.$ - n-0012 
Project No.: CTO 158 N3959 Sample Location: Ql~t3IfJ. 

~rfaceSoil 
Sampled By: -rR. 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: 

Date 8-2 y. ()I Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

!Time' 10/$ 
0-2. OR? SILly CLAy 

Method: UPT 
MOnitor Reading (ppm): 0 C-~ /VIOl1UO D~'Y 
COMPOSITE SAMPLE DATA: 

Da~ Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-----Method: ~ \ 

--- ..... 
MOnitor Readlllgs ~ 
(Range III ppm). ---- ---- ----• ---r-----SAMPLE COLLECTION tNFORMA1l0N: 

Analysis Container Requirements Collected Other 

AppendIX XI.VOCs (4) Encore samplers V 
HD (1) 2 oz glass Jar V 
Thonum (1) 8 oz glass I/' 
Added gamma spectrometry to thorium container (check collected block).. . ..... .. , 

AppendIX XI SVOC, PNA, Herbicide, PesbcldelPCBs (1) 8 oz glass C/ 

ExploSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass V 
Added pH and CEC to metals oontalner (check collected block)..... .. ......... . ..... 
Added TOC to metals container (check collected block) .. .. . .. ... . .... . ... , 
OBSERVA~S{NOTES: ' , . MAP: 

• 
Circle II Applicable: 

~n.cry tv-MSIMSD Duplicate ID No.: - - - . 



SOIL SAMPLE LOG SHEET 

Pagel of 3 

Project Site Name: NSWC Crane, IN Sample 10 No.: Ol-J (j-1~-O:2()6 • Project No.: CTO 158 N3959 Sample Location: Ql6.!ll'i. 
Sampled By: r.d.. 

~~acesoil C.O.C. No.: 
ubsurface Soil 

o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date Ff - .;2.t{-01 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

ITlme- Iv;1f 
;2-6 8/!,J/ S"It..-T 

Method- Of, .. 
Monitor Reading (ppm): (Jec- GL.f_y Oty 
COMPOSITE SAMPLE DATA: 

Dat~ TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ---I-. 
Method: ---- L----
MOnitor Readings -- t::--
(Range In ppm) ---- ----- --I--
SAMPLE COllECTION INFORMATION: • Analysis Container Requirements Collect8$&- Other 

AppendiX XI VOCs (4) Encore samplers J/ 

HD (1) 2 oz glass Jar V 
[honum (1) 8 oz glass L../ 
~dded gamma spectrometry to thonum container (check collected block) " .. 
!APpendix XI SVOC, PNA, HerbiCIde, Pesllclde/PCBs (1) 8 oz glass ./' 
ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass t-/'" 
[Added pH and CEC to metals container (check collected block) - -- ....... - -
[Added TOC to metals container (check collected block) _ - -- .......... 
IOBSERVATIONS/NOTES: ' ' MAP: 

/ 
Circle If Applicable: 

7'7/~---MSIMSD 

DuFO I08c9-lf 0 I -0 I - • 



SOIL SAMPLE LOG SHEET 

• Pagel of 3 

PrOject Site Name: NSWC Crane, IN Sample 10 No.: OI-$t3-t'l-(2&IO 
Project No.: CTO 158 N3959 Sample Location: at~QICi 

Sampled By: II€. 
~cesoil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: 

Date. 1fI'-;;; y-0/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time t.55() 
6-8 

j/vTr SA-.uJ) 
Method: OPT OI!J-

t-CUy MOnitor Reading (ppm). RW1S 
~MPOSITE SAMPLE DATA: ; 

"~ TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method r-----. 
~ 

MOnitor Readings -r-----
(Range In ppm) ---- ----- --- .. 

• SAMPLE COLLECTION tNFORMAll0N: 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers ~ 

HD (1) 2 oz glass Jar -~ 
IThonum (1) 8 oz glass ............... 
Added gamma spectrometry to thonum container (check collected block) ................ ,-
~pendlX XI SVOC, PNA, ~ (1) 80z glass c.,.,/ /' 
ExplOSIves, TAL Metals (plus Sr and Sn) I (1) 8 oz glass /' 
Added pH and CEe to metals container (check collected block) ....................... 

Added TOC to metals container (check collected block) ................. .. .... ......... 
OBSERVATIONS/ NOTES: 

" MAP: 

,. 

/ 

• 
Circle ff Applicable: 

~W£ MSIMSD Duplicate 10 No.: ---- --



SOIL SAMPLE LOG SHEET 

Page-L of l • Project Site Name: NSWC Crane, IN Sample 10 No.: o 1-5S -.;J.O-OtJ~~ 
Project No.: CTe 158 N3959 Sample Location: OIS(J;;J. to 

s/surface Soil 
- Sampled By: rR 

C.O.C. No.: 
o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date B-;?/-o, Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time' I'I~ 
(J-.:2 (j~.AI 5/1-7 i?OtJ-i J 

Method' OPT 
Monitor Reading (ppm): da~~ 
~MPOSITE SAMPLE DATA: 

~ 
Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method. ---- ----Monitor Readings -:---
(Range In ppm)' ---- --- --- ---- • SAMPLE COllECTION INFORMATION: :-----. 

Analysis Container Requirements Collected Other 

AppendiX XI vecs (4) Encore samplers V 
HD (1) 2 oz glass Jar V 

l"honum (1) 8 oz glass 1/ 

l Added gamma spectromeby to thonum container (check collected block) ..... .. ...... 
M>pendlX XI SVOC, PNA, HerbICIde, Pesticide/PCBs I J"(1)80zglass V/ 

• explOSIves, TAL Metals (plus Sr and Sn) "-( 1) 8 oz glass V 
(l Added pH and CEC to metals container (check collected block) ...... . .............. .-' 

Added TOC to metals container (check collected block) .. ,- .- ..... ..... . .. .. -
~BSERVATIONS/NOTE& MAP: 

Circle H Applicable: ff) ~---MSIMSD Duplicate ID No.: --- -- • --



SOIL SAMPLE LOG SHEET 

• Page 2- of~ 

Project Site Name: NSWC Crane. IN Sample 10 No.: Ol-Sa-~o-o~~ 
Project No.: CTC 158 N3959 Sample Location: OU~Ok> 

Sampled By: TR 
~acesoil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date 8-~/-ol Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time IItSS 
:2 .... 6 (llrN fJlt-T T-CMy 

Method' OPT r -IAllYO 
MOnitor Reading (ppm)' PRI· DRy 
COMPOSITE SAMPLE DATA: ..... 

~ Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-Method' ----r--... -----Monitor Readings ~ 
(Range In ppm). ~ ---- -----• ----SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Coll89ted Other 

AppendIX XI VOCs (4) Encore samplers V 
HD (1) 2 oz glass Jar V 

i'rhonum (1) 8 oz glass V 

Added gamma spectromeby to thonum container (check collected block) ............. , .... , 

AppendIX XI SVOC, PNA. Herbicide, PesbcldeiPCBs I (1) 8 oz glass ~ 
ExplOSIVes, TAL Metals (plus Sr and Sn) I (1) 8 oz glass a/"" 
fo\dded pH and CEC to metals container (check collected block).......... . ............. V 
fA-dded TOC to metals container (check collected block) . .... .... . ................... 
OBSERVATIONS I NOTES: MAP: 

• 
Circle H Applicable: Signature(s): 

tv~ MSIMSO Duplicate 10 No.: (T;J/ ..----..... -. ..... 



SOIL SAMPLE LOG SHEET 

Page~of3 

Project Site Name: NSWC Crane, IN Sample ID No.: 01 - SI3- 20- 06 10 • Project No.: CTO 158 N3959 Sample Location: OIJa:2~ 

Sampled By: r. R 
~rfaceSOil C.O.C. No.: 

ubsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date. 8-~/-()1 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time ISIf) 6'- 8 o let.- > ,+.AlO 1$11.1 
Method' DPT 
MOnitor Reading (ppm): ';;~Y C LIlt'HlJt Y 
~SITE SAMPLE DATA: 

Date' ---- T1me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-----Method' ~ ----Monitor Readings --r--
(Range In ppm). ---- ---- ~ 

1"---. 
SAMPLE COLlEcnON INFORMAllOH: --. 

Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers ~ 
HD (1) 2 oz glass jar V 
IThonum (1) 8 oz glass V 
Added gamma spectrometry to thonum container (check collected block) ............... 

AppendIX XI SVOC, PNA, IlelfJlSllle, PwbcldefFees (1) 8 oz glass V""'" 

ExplOSIVes, TAL Metals (plus Sr and Sn) (1) 8 oz glass ~ 
Added pH and CEC to metals container (check collected block) ............ ... .. .... \/' 
Added TOC to metals container (check collected block) .. . . ................ 
OBSERVATIONS/ NOTES: MAP: 

Circle H Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: r;J) //--__ .. _ •• IR - - • 



SOIL SAMPLE LOG SHEET 

• Page-Lof3 

Project Site Name: NSWC Crane, IN Sample 10 No.: 01-.$'5 -~ }-OOO::l.. 
Project No.: CTO 158 N3959 Sample Location: O'&(J~I 

(f"Surface Soil 
Sampled By: ,R 
C.O.C. No.: 

o Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date. 9-:::1..1-0 1 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time ICJLIS- o leI- Tf1... I<-IJU I ..:> > tJA N\ fJ 
Method DP, 0-:;2.. 

ff-R£y 
GUy 

MOnitor Reading (ppm) tI ~O.,.ne[) 

COMPOSITE SAMPLE DATA: 

Da~ Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ----Method ---- =-----Monitor Readings ----(Range In ppm) ---- ---- ----• --~ SAMPLE COLLECTION lNFORMATION: 

Analysis Container Requirements Collected Other 

Appendix XI VOCs (4) Encore samplers 

HD (1) 2 oz glass Jar 

[Thonum (1) 8 oz glass V 
Added gamma spectromeby to thorium container (check collected block) .. 
Appendix XI SVOC, PNA, HerbiCIde, PesbcldeiPCBs I (1) 8 oz glass 

explOSIves, TAL Metals (plus Sr and Sn) (1) 8 oz glass 

Added pH and CEe to metals container (check collected block) . . . .. . . . 
Added TOC Ie l'Riitais CGlltalnel (ct Isolt eellsGIQd I3leeltl . . . . .. . . V 
OBSERVATIONS I NOTES: , . MAP; 

" 
, 

80 TO ILIO '1./0 ~t\O. "" E-~vt 4Cl..12PS ..s' 

( R(}J.II 

/0'; .A/ K e-/l 

I Lt OS 

/JACK6t(fJvM!J 

• 
Circle if Applicable: 

~oj)fv MSIMSD Duplicate ID No.: 

- - -



SOIL SAMPLE LOG SHEET 

_~'!9E!.. f 

Project Site Name: NSWC Crane, IN Sample 10 No.: Ol-~ (3 -a I-O~C(; • Project No.: CTO 158 N3959 Sample Location: OlScE I 
Sampled By: TR o Surface Soil C.O.C. No.: 

[YSubsurface Soil 
o Sediment Type of Sample: 
'0 Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

I~~~ SAUPL_~D~TA: , 

[Date' R-;J..I-D, Depth Color .... (Sand, Slit, Clay, . etc.) 

ITlme It»S 5RN 012t, U(.J..y 
[Method DPT <"-~ :2-6 ~l"r IMonltor Reading (ppm)' U 

Ie SAMPLE DATA: 

Date ____ TIme ~ptl! _<:olo~ :::: ...... " .. "v", jSand, Slit, Clay, , etc.) ----.... ----... "u'vu r- ----[Monitor Readings ----I(Range in ppm)' ----- ----- ---=--
!::AMPLE ~nt "'r:T10N IIvn; 

A D. Other ........ J_ .. 
~-=.-=-

:'t't' XIVOCs (4) Encore <>OII'f''''''' 

HD (1) 2 Ol glass Jar 

T~onlJlTl (1) 8 Ol glass V""" 
Added gamma ' to thorium w. n"'u ,,,.' (check collected block) 

"t'P""""" XI SVOC. PNA. '" '''';3s . (1) SOl glass 
&::, , TAL Metals (plus Sr and Sn) I (1) 8 Ol glass 

,Added pH and~EC ~ m~s_ . (check collected block) .. ...... .. 
Added TOC to metals_wo-.tll.illdr (check ,II. I block). .. ...... \..0""'" 
~~ .. , ' !'IV 11:::1; MAP: 

BOn,/lo XIO RF\O. N\~...,-yvL Se£ 
01-65-- ;;(/-00'-2 

Circle If -{j// 0----MSIMSO Duplicate 10 No.: - • 



SOIL SAMPLE LOG SHEET 

• Page3of5 

Project Site Name: NSWC Crane, IN Sample 10 No.: () 1..s(J-~ , -at 10 

Project No.: CTO 158 N3959 Sample Location: OI&IJ:::II 
Sampled By: -,R 

o Surface Soil C.O.C. No.: 
[i/Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date R~~/-(" Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

[rime IllS 
{-to 01<60- F'n/£. (j-Q. S -4N.D 

Method' OPT DRY Momtor Reading (ppm). 

COMPOSITE SAMPLE DATA: 

Da~ TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

r.......... 
Method: -r-- ----MOnitor Readings ----(Range in ppm) ---- ----- ----• -----SAMPLE COLLECTION INFORMATION: '~ Analysis Container Requirements Collected Other 

AppendIX XI VOCs (4) Encore samplers 

HD (1) 2 oz glass Jar 

jrhonum (1) 8 oz glass V' 
Added gamma spectrometry to thonum container (check collected block) .. . ............ 

Appendix XI SVOC, PNA, HerbiCide, PesbcldeiPCBs (1) 8 oz glass 

ExplOSIves, TAL Metals (plus Sr and Sn) (1) 8 oz glass 

~dded pH and CEC to metals container (check collected block)... ... .. . ....... 

Added TOC to metals container (check collected block) ... .......... .... ...... ... V 
~BSERVATIONS' NOTES: MAP: 

BOTO /'to 'XI{) P.f\O .M~ seE 
01- 5.5- O}I- &OCl~ 

'" 
lI'J\...f'<JVl. DI.i P oj'i -ro c- ONi 

, 

• 
Circle If Applicable: "'{iA 0---MSIMSD Duplicate ID No.: '/6- S -

Ft)oe)..\OI O~ 



• 

APPENDIX 8-7 

• SURFACE WATER SAMPLE LOG SHEETS 

• 



[ I L] T elra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Page-.L of J.-

• Project Site Name· NSWC Crane Sample 10 No.: C\S\1v 0 \ 00-
Project No· N3959 Sample Location. O}SVJOl 

Sampled By· 1~ESL5~ 
[Xl Stream C.O.C No.: 
[] Spring 
[] Pond Type of Sample: 
[] Lake [Xl Low Concentration. 
[] Other [] High Concentration 
[] QA Sample Type· 

SAMPLING DATA: LA1\tVj\y 'E 
Date: ~-n- O:L Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 1440 Visual Standard mSfcm DegreesC NTU mg/l % NA O\2P 

Depth ~-41t 
t.tE.M<. '=--(,0 -\t4 11.0<& 5=.1 G,_<" ~ 335.Cl Method. -DllZEC.:T F( u.. 

SAMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements Collected 

AppendIx IX VolatIles 4Bc& HCI (3) 40-ml VIal ~ 

• 
OBSERVATIONS I NOTES: MAP: 

,~ 2- <;;PM SAME AS SDO\ 

G-s.1'":" f\.O\../"" 

S6D\MeNI A\SO ~\.\~cTED 

AI -rtfIS lOci\; T1 0 r-£ 

• Circle if Applicable: Signature(s): 

MSfMSD Duplicate 10 No.: 

~~ ,~ 



( I L) Tetra Tech NUS,lnc SURFACE WATER SAMPLE LOG SHEET 

Page~of i 
Project Site Name NSWC Crane Sample 10 No.: OI5W02t>2. • Project No .. N3959 Sample Location: OISWa2. 

Sampled By HESt s:JC.. 
[X] Stream C.O.C. No.' 
[] Spring 
[] Pond Type of Sample' 
[] Lake [X] Low Concentration' 
[] Other' [] High Concentration 
[] QA Sample Type: 

SAMPLING DATA: LAMent 
Date' G,-I'":J--O:l... Color pH S.C. Temp. Turbidity DO Salinity Other' 

Time 1405 Visual Standard rnS/cm DegreesC NTU mgll % NAOf?f> 

Depth' ~-4" (:,.LEAR £1,.41 .12\ IT-53 5·4 .;?94 - a"-1'3.4-Method l)lftE.c...T F\ '--L 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collectl)d 

AppendiX IX Volatiles ~&HCI (3) 40-ml Vial if 
4 ee. 

• 
OBSERVATIONS I NOTES: MAP: 

'Flo \v' ';l.. "J... G-fM ).J 
1\ f>f'-o-J., 

, 

SEE.. FI"A)lZE, I 
l\.j ~ PLA~ 

• 

J 

J 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

S:r~ - • 



( I t] Tetra Tech NUS,Im:: SURFACE WATER SAMPLE LOG SHEET 

Page 1 of~ 

• Project Site Name: NSWCCrane Sample 10 No.' 01 SVO:S 0)... 
Project No.: N3959 Sample Location: 01 ~w~3 

Sampled By' (.{ 57,Sv 
[XI Stream C.OC. No.: 

r-

[) Spring 
[) Pond Type of Sample' 
D Lake [XI Low Concentration. 
[) Other' [) High Concentration 
[) QA Sample Type 

SAMPLING DATA: 

Date. b' 17· 0")""" Color pH S.C. Temp. Turbidity DO Salinity Other 

Time. I t;""'S"'S Visual StandareJ mS/cm DegreesC NTU mgll % NA 

Depth -
Method. _ 

SAMPLE COLLECTION INFORMATION: 
Analysis . Preservative Container Requirements Collected 

Appendix IX Volatiles 40C& HCI (3) 40-ml vial 

• 
OBSERVATIONS I NOTES: MAP: 

c..O'lO '-AI1 0 ,')G 

l)it 01 SVV03/ 0 I SO '"1-

t 
O(~ 

~O SAf'J\ 

::2:= 
~ 

-

• Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: --;7[::/ u-, 



( I t) Tetra Tech NUS,lnc SURFACE WATER SAMPLE LOG SHEET 

Pageiof-L 

Project Site Name: NSWC Crane Sample 10 No.: OIS Wo4- O~ • Project No.: N3959 Sample Location: O~W01: 
Sampled By' r£.s7-Hl.... 

[X] Stream C.O.C. No.: 
[] Spring 
[] Pond Type of Sample' 
[] Lake [X] Low Concentration -
[] Other: [] High Concentration 
[] QA Sample Type-

SAMPLING DATA: 
Date: G·IB·«'L. Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 100 0 Visual Standard mSlcm DegreesC NTU mgll % NA ottP 
Depth: 0-4-" \. 

7..08 
Method: Dlflc::er A\.\" CleM 0.1' Lf- Ib.1- S.~ 7.~ - -t-:l.74-
SAMPl:,E COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collec~d 

Appendix IX Volatiles 4gC & HCI (3) 40-ml vial V 

• 
OBSERVATIONS I NOTES: MAP: 

f\UW ~ l t:-PfV1 -:;EE F\c; I vi> 

SI\lt\'1E LO c./t n ON A-S 

Sl\MPl0J IN SMA-\.\ fbN~rD SI..(MMEti.. '2.(.)0 I 

A/LEA 

f~ -n1KEiY (~) 

~~b~ t/\ El-V" E 
crt) \/if '::in< Efl fVJ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: -;/;! fl,., - • 
, , 



( I L] Tetra Tech NUS,lnc SURFACE WATER SAMPLE LOG SHEET 

Page 1 of 

• Project Site Name: NSWCCrane Sample 10 No.: OISWOSo'L 
Project No: N3959 Sample Location: c:> ( S\V::) 5 

Sampled By: 1<ES/SR:. 
[X] Stream C.O.C. No.: 

[] Spring 
[] Pond Type of Sample. 
[] Lake [X] Low Concentration· 
[] Other: [] High Concentration 
[] QA Sample Type: 

SAMPLING DATA: j..A 1\1)l'tt=" 
Date' ("'-t-=i--O:l.. Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: t G:.o:::> Visual Standard mSlcm DegreesC NTU mgll % "'N!Irol2P 

Depth: -e- ~-411 
C.LE:,j\R Co'~7- .()SS I(",~ 1 ,:l. T-9b ~c:r I,Q --Method: uifQ!cT FlU-

SAMPLE COLLE.CTION'INFORMATION: 
Analysis Preservative Container Requirements ColiecteJi 

AppendIX IX Volatiles 4eEr& HCI 9 ~ 40-ml vIal V 
4°c .3 D~ V 

~ S)rr-

I (;l.. TO"" Al.... 

• 
OBSERVATIONS' NOTES: MAP: 

S-n<.~Atv\ f=l!)w'~G = SEt FIG,- \- WO~P~tV 
~VT 4' WlDE... At.JD 4 To G, IN 

'D'teP for\. \H-15 ~I~-l 

• Circle if Applicable: Signature(s): 

CMS/MS~ Duplicate 10 No.: 
'DIJP [£DOIOq()~~ ~. 

--: 



• 

APPENDIX 8-8 

• SEDIMENT SAMPLE LOG SHEETS 

• 



SEDIMENT SAMPLE LOG SHEET 

• Page I of I 

Project Site Name: NSWC Crane. IN Sample 10 No.: 0'- SD'-Ol 
Project No.: CTC 158 N3959 Sample Location: 

T~Z~ Sampled By: 
o Surface Soil C.O.C. No.: 
o Subsurface Soil 
[X] Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: " 

Date: eL/~/CJ/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

ITlme 1/07 J 
/3~1 

-";/~ <:fA/y '"If '''" $.,,., / 
Method' DI.5 "7Aow6' 0,0 - 0·5 So".., ~ ~~""'A-7 
MOnitor Reading (ppm): If';. dtt ,c-"HJ' .-tq.lJ-7 
!COMPOSITE 'SAMPLE DATA: 

Date' 
j./A 

Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

------Method. 
1-1 A ----.,v'+ 

, 

MOnitor Readlllgs ----(Range In ppm)' ~ 

j./A -----V 

• ~ 
SAMPLE COLLEC11ON INFORMATION: 

Analysis Container Requirements Collected Other 

AppendlXlX4'I/OCs J 4t Encore samplers t/ 
HD (1) 2 oz glass Jar i/ 
I'!!tonum (1) 8 oz glass ./ 
AppendlXlXJ.SVOC, PNA, HerbiCide, PesbcldelPCBs I (1)8ozglass '\ ./ 

ExplOSIVes. TAl Metals (plus Sr and Sn) pH. CEC & TOC ~ (1) 8 oz glass 1 V 

IOBSERVATlONSJ NOTES: ' MAP: 

Co//6dt"...I JC/{ON'l Nc. ... -It. 8".~ '( 
":jed h...,. 4-3 

Pr.J 5-1,( ~_ ~tO 

!Glide If Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: . --- hk .L 

• , ., 



SEDIMENT SAMPLE LOG SHEET 

Page I of 

Project Site Name: NSWC Crane, IN Sample ID No.: O,~ SD- 0;1., • Project No.: CTC 158 N3959 Sample Location: ~y~~ 
Sampled By: "T D ~ TR o Surface Soil C.O.C. No.: I 

o Subsurface Soil 
[X] Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLE DATA; 

Date' 'i:31J4/ ol Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

!rime: O~47 I .I'o--.L $". /,Iy C;'" Y ~. ri'CJ~ k ;:'Jtfl" 
Method. crI,s. +;oQ.-,/e I 00- 0·5 BJ?J..J @. 

""d-!.S 
Momtor Reading (ppm)' "';,. T"'A'~ ~O(~+ 

ICOMPOSITE SAMPLE DATA; 

Date T1me Depth Color Description (Sand, SIlt, Clay, Moisture ... etc.) 
AlA ----Method: ----NA ------Momtor Readings IJA 

... 
(Range In ppm). ~ 

NA ~ 
/' 

V 
SAMPLE COlLECTION-INFORMATION: • Analysis Container Requirements Collected Other 

AppendlXlXI VOCs (4) Encore samplers V 
HD (1) 2 oz glass)ar / 

~honum (1) 8 oz Qlass ./ 

AppendlXlX'SVOC, PNA, HerbiCIde, PesbcldelPCBs / (1) 8 oz glass \ ./ 

ExplOSIVes, TAL Metals (plus SI and Sn) pH, CEC & TOC -, . (1)8 oz Qlass J V . , 

OBSERVAno~S J NOTES: MAP: 

HE 1>4#1( .;Vc~~ S"/~~(C l'oMb;&.JE 

])-<.., 5f.-t:A"- BeO SG~ 
. 

r-:.J '¢-3 

Clm.-" Applicable; Signature(s): _ 

MSIMSO Duplicate 10 No.: ~~ - . -

• 



SEDIMENT SAMPLE LOG SHEET 

• Page I of I 

Project Site Name: NSWC Crane, IN Sample ID No.: Ol-sO-a3 
Project No.: CTa 158 N3959 Sample Location: MGI3~ 

Sampled By: ""\D I T,I(... o Surface Soil C.O.C. No.: o Subsurface Soil i. 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration o QA Sample Type: o High Concentration 

GRAB SAMPLE OATA: 

Date· 8//<;1/01 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

!TIme /O/b o - I 
i. f /31C'-' C"47' / ,.L~.,..c. c. O?;!f,JI"C.S 

Method: 7)/s. UQ"'V'c../ .0-0., """'/6i-7 ~ ~ .e .. ,,< .c;..~J 
MOnitor Reading (ppm): */IJ_/ ~~ ~./ tIr\. .. i.S+ 

[COMPOSrre SAMPLE DATA: 

Date Time Depth Color Description (Sand, Slit, Clay, MolstureJdc.) 

/VA- ~ 
Method ~ 

f./~ ----MOnitor Readings JJIr ./ 

(Range In ppm)' V--
tV'" ~ 

L.--" 

• ~ 
SAMPLE COlLEC11( iIiIlNFORMATlON: 

Analysis Container Requirements Collected Other 

AppendlXlXI VOCs (4) Enoore samplers I/" 
HD (1) 2 oz glass Jar ./ 

trhonum (1) 8 oz glass ,./ 

AppendlXlXtSVOC, PNA, Herbicide, PesbcideiPCBs I (1)8ozglass '\ 
.. 

explOSIVes, TAL Metals (pillS Sr and Sn) pH, CEC & TOC \ (1) 8 oz glass J ../ 

~BSERVAnoNSfNOTE~ MAP: 

C',,/ /,: C.-'l-E P/ h1;ci S-;'~A ~ 

v,../ s-l'-C-1 -. 13£/J "5.:e h,) ~-3 

iCJrcle It Applicable:, Signature(s): 

MSIMSD Duplicate ID No.: 

?7~~ - ------• 



SEDIMENT SAMPLE LOG SHEET 

Page \ of ( 

Project Site Name: NSWC Crane, IN Sample 10 No.: Ol-5"'O-o4- • Project No.: CTa 158 N3959 Sample Location: ~G.BG 
Sampled By: TO l ]]:t:.-

O Surface Soil C.O.C. No.: -
o Subsurface Soil 
[X] Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA; 

Date 8//q/ol Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

jTime 104-S- _I SftA! 
I (r"'-J-.L .5"1"" D,,; A? rJ ;J 7' 

Method: D (s '""..va I 0.0- O.:l .Y()""'~ S'u'~ j ,f'Clc.K t:"'~r 
MOnitor Reading (ppm)' 7'"<Ac:.c C)rjl-f-_'c AI.".-/' 
~MPOSrre'SAMPLE DATA: 

Date. TIme Depth Color DescrIption (Sand, Slit, Clay, Moisture, etc.) 
NA 

-----Method: -----/'IA -----MOnitor Readings ---(Range In ppm): N"r ~ 

fV~ ----... ~ 
V--

SAMPLE COllECTION INFORMAnOH: • Analysis Container Requirements Collected Other 

AppendlX~VOCs (4) Enoore sam~lers ,/ 
HD (1) 2 oz glass Jar 

.,., 
Thonum (1) 8 oz glass ",;-

AppendixW SVOC, PNA, HerbiCIde, PesbcidelPCBs f (1) 8 oz glass \ "" ExplosIVes, TAl Metals (plus Sr and Sn) pH, eEe & TOC l (1) 8 oz glass J ,.", 

OBSERVATIONS/NOTE~ " MAP: 

(!ul/~,f~J MIO s tA..C 11-"-
5,$£ hi 1 -3 

Vt'"y 5f,-cl4 ,.... Ben 

CIrcle it Applicable: ' , Si1!;~~ MSIMSO Duplicate 10 No.: 
"- -

• 



SEDIMENT SAMPLE LOG SHEET 

• Page-Lof-L 

Project Site Name: NSWC Crane, IN Sample 10 No.: 01-9':>-0;-
Project No.: CTO 158 N3959 Sample Location: t!1~~(,. 

Sampled By: --rJ::> o Surface Soil C.O.C. No.: 
o Subsurface Soil 

, 

~ 

[X] Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

~RAB SAMPLE DATA: 

Date ttS't4/ol Depth . Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time. IH~ 13,rou-JA ~ J. ~11 uJ / ~.AA..J2-
Method:d.i., -ntov?~ I 

~ If; dv"V1 Momtor Reading (ppm)' ,JIll tJ.tJ - 0.5 
~MPOSncSAMPLEDATA: -" 
Date. J.,J/ A- TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) -----Method/A ~ 

;.;'Pr ........ V' 
MOnitor Readings IA --
(Range In ppm): ---_IV 

~ 

• vJ/1t ~ 
V 

SAMPLE COUEC11ON INFORMATION: 

Analysis Container Requirements Collected Other 

AppendlXlYlVOCs (4) Encore sam~ers J. 
HD (1) 2 oz glass Jar V 
IThonum (1) 8 ozglass -L 
AppendlXMSVOC, PNA, HerbiCide, PesIJCldelPCBs / (1) 8 OZ glass '\ V. 
ExplOSIVes, TAL Metals (plus Sr and Sn) pH, CEe & TOC '-- (1) 8 oz glass J V 

PBSERVA110NSJ NOTES: MAP: " 

~"" b(r'''- Lt - z... / 
~ ~. )/vh)~ 

( Q3~ -\-B 

) ( 'or 
~Ircle If Applicable: Signature(s): I 

MSIMSD Duplicate ID No.: 

, ;av i2"hA~ . -
• 



SEDIMENT SAMPLE LOG SHEET 

Page 10fi 

Project Site Name: NSWC Crane, IN Sample 10 No.: 61-..sf.)_O~ 
Project No.: CTO 158 N3959 Sample Location: tJ!J.G-13C7 • 

Sampled By: K.t1I~i~ o Surface Soil C.O.C. No.: 
o Subsurface Soil 
[X] Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLE DATA: 

Date BII" 101 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Inme. IVZft , Pkf I ~'l-J IVIHI ~ ~ 
Method' cJi"> • --0(0.;0- 0.0 - O.S BAJ ,t,,~S I tJII".-c"c;..,j OY -np, 
Monitor Reading (ppm) }JIll 

!COMPOSITE SAMPLE DATA: 

Date: TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

,;/1 ---Method rJ I,. ~ 

-----Monitor Readings ,,11ft- ../ 
(Range In ppm) ...-~ I 

rJl~ ~ 
/ V 

,,/ 
SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other • Appendoo)4t.VOCs (4) Encore sam~ers V 
HD (1) 2 oz glass Jar ./ 
fTl!orium J!lS oz glass -./ 
AppendoclXfSVOC, PNA, HerbiCIde, PesbcidelPCBs /' (1) S oz glass \ V. 
ExplOSIVes, TAL Metals (plus Sr and Sn) pH, CEC & TOC . ~ (1) S oz glass J ~. 

~BSERVAnONSJ NOTES:" MAP: 

¥ h&", tf--2-

Cln:le H Applicable: ~.~ MSIMSO Duplicate 10 No.: 
o:::..~ "---- / 

/ • 



SEDIMENT SAMPLE LOG SHEET 

• Page I of I 

Project Site Name: NSWC Crane. IN Sample 10 No.: D/~ "SD- 0 7 
Project No.: CTC 158 N3959 Sample Location: /%&86 

Sampled By: -r;AtS,j,f!!ut.r> o Surface Soil C.O.C. No.: 
o Subsurface Soil 
[X] Sediment Type of Sample: 
o Other: [X] Low Concentration 
U QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: 8j/r,t-/ol Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

llme. L<i3 o 
I M#- a4/e~ 5:/~ ,....... .... ~ $"'<j~ 

Method: 'J),'j, 7-(0 w6'- a 0-115 
Yall ... "" &N 

-:JJ-c . .., 
MOnitor Reading (ppm). ,vA 7/",~c o,~. ~...,..,4 

COMPOSITE SAMPLE DATA: 

Date' Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

IIA -----Method: ----IVA -----MOnitor Readings ,lJr ---(Range In ppm). -- ~ 

).1.4 ~ 
./ V 

• /" 
SAMPLE COLlEcnON INFORMATION; 

Analysis Container Requirements Collected Other 

Appendocl* VOCs (4) Encore samplers V 
HD (1) 2 oz glass Jar /. 
Thonum (1) 8 oz glass s/ 

AppendlX1~Voc. PNA. HerbiCIde. PesticIde/PCBs / (1) 8 oz glass '1 v/ 
ExplosIVes. TAl. Metals (plus Sr and Sn) pH. CEC & TOC l (118ozJ!lass) V 

OBSERVATIONSJ NOTES: MAP: 

~~e P'/4 ~-l-

Circle It Applicable! Signature(s): 

MSIMSD Duplicate ID No.: ~~ '(,f;S FIJOoI40 / 

• 



SEDIMENT SAMPLE LOG SHEET 

Page I of1 

Project Site Name: NSWC Crane, IN Sample 10 No.: OI-~-(2B 
Project No.: CTO 158 N3959 Sample Location: f')1G>a~ 

Sampled By: ~"'/ID 
• 

o Surface Soil C.O.C. No.: 
o Subsurface Soil 
[Xl Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date' ~ II.J /C:l t Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

li"ime: 1¢c;V .5ihJ<4 CiIk1I ~ / ~ccKS. 
Method:~ IS ~!:'t-

,-
''B~,J 

Monitor Reading (ppm). JJ/A 
O,O-().') Jlt?Jt> ,.,e4sJ" 

iCOMPOSITE SAMPLE DATA: 

Date: rJ / tA. Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) -----Method~/fr ----JIb.. -----MOnitor Readings -#/' 
(Range In ppm) ---.-

rJ/ft ~ 
~ 

V 
SAMPLE Cou.ecnON INFORMATION: • Analysis Container Requirements Collected Other 

AppendodX*VOCs (4) Encore samplers / 
HD (1) 2 oz glass Jar if 

!Thonum (1) 8 oz glass V' 
jAppendDi>l SVOC, PNA, Herbiade, PesbClde/PCBs I' (1) 8 oz glass_""l. b 
Explosives, TAL Metals (Plus Sr and Sn) pH, CEC & TOC l J.1l8 oZ.Jllass J ~ 

joBSERVATIONS (NOTES: ' MAP: 

~tr- FiG '/-z 

/J 

CI~lo" Applicable: Signature(s): / 

MSIMSO Duplicate 10 No.: 

~~~ 

• 



• 
, [I l) Tetra Tech NUS,lnc, SOIL & S,EDIMENT SAMPLE LOG SH~-ir~' 

J • -

Page~of--L 

Project Site Name. NSWCCrane Sample 10 No.: CISDOI():l. 
Project No,: N3959 Sample Location: (JISDO~ 

Sampled By' ~l~Ic... 
[] Surface Soli C.O.C, No.: 
[] Subsurface Soil 
[X] Sediment Type of Sample: 
[] Other' [X] Low Concentration 
[] QA Sample Type, [] High Concentration 

GRAB SAMPLE DATA: 

Date: <O-I"l-E)a Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time 1035 
Method, j) ISf'. '~WE.L. D-<...," O~ MOIS\ SIL\) SA~, IR 1=1NE. ,~-V 
Monitor Readmg (ppm). ----. l~. ~GANIC~. 

COMPOSITE SAMPLE DATA: 

Date' NA Time Depth Color Description (Sand, Silt, Clay, Moisture, e~ 

NA NA NA ~ ----- ~ 

Method NA 'C,.& ---- ~::~ 

Monitor Readings ------
(Range in ppm) V--

NA -----
• " 

SAMPLE COLLECTION INFORMATION: 

Analysis Container ReqUIrements Collected Other 

Appendix IX Volatiles (3) Encore Samplers q 
% MOisture (1) 20z Jar \ 
TAL Metals plus Strontium & Tin (1) 40z Jar 3 
IsotopIC Thonum (228, 230, 232) (1) 80z Jar 2> 

" 

OBSERVATIONS I NOTES: MAP: 

5T((~ t 5 n .. OI..J..:) I t..) G. JL 
COl\\2C~ 

S"~EA.M 

.s £.i t? fA· C6 iV14T13Yt A\~o ~ 

AI -n4-1~ 11ZUf) • 
lO c.r\/lO N B, 

S'A.~ 

\N(~) 
\ 

• Circle if Applicable: Signature(s): 

(MS/MSD) Duplicate ID No.: 

~(FPl\t:A: FD O<O\'~'2.Dl 



( I t] Tetra Tech NUS, Inc. 

Project Site Name: NSWC Crane 

Project No.: N3959 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Date: "-i"T-D2 Depth 

Time: 14C).o 
Method f)15P TI2r-..I.~ 0-<01\ 

Monitor Reading (ppm) -
COMPOSITE SAMPLE DATA: 

Date: NA Time Depth 

NA NA 

Method: NA 

Monitor Readings ----(Range In ppm)' --.--
~ 

,,--

SAMPLE COLLECTION INFORMATION: 

Analysis 

Appendix IX Volatiles 

% MOISture 

TAL Metals plus Strontium & Tin 

IsotopIC Thorium (228, 230, 232) 

OBSERVATIONS I NOTES: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pageiof~ 

Sample 10 No.: Ol5D0302... 
Sample Location: 0lSQQ3 
Sampled By: I<£SLSJ"<::.. 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

BR.N S lLl- 112.. SAt-...)D 
MOIST 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA ---------
Container Requirements Collected Other 

(3) Encore Samplers 3 
(1) 20z Jar I 

r -
(1~r -

MAP: 

E:x1S>:\l t-JG ~ ON - R-~ SJ:\IVIPLE SEE \=1& I 

~ 
~)D(U. PtA. N S,r2~1'V\ 't:£b IS DR-'\( 

.-

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~cn~ 

• 

• 

• 



• 
[ I t) Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page lof ( 

Project Site Name. NSWCCrane Sample ID No: D1SDOQO:L 
Project No.: N3959 Sample Location: Ol£OCJ9 

Sampled By: K£sl.s3C. 
[] Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[Xl Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type [] High Concentration 

GRAB SAMPLE DATA: 

Date. G-I-=t- a~ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time 13~O 
Method. DI5P "Tr~CWEJ- o-~'\ BRN SILT-ft"\OIST -,.IZ. oR6~N'c.. 
Monrtor Reading (ppm). kf...T'L 
COMPOSITE SAMPLE DATA: 

Date' NA Time Depth Color Description (Sand, Silt, Clay, MJlisture, etc.) 

NA NA NA ------w: 
Method. NA ~ ~ ----MOnitor Readings ----(Range In ppm) --v---

NA v---

• SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

AppendiX IX Volatiles (3) Encore Samplers :3 
% MOisture (1) 20z Jar , 
TAL Metals plus Strontium & Tin ( -
IsotopIc Thorium (228, 230, 232) (-" -

OBSERVATIONS I NOTES: MAP: 

S~ ~ 1$ DR. '< - (bfUJ\J l\:) ~ 15 N\ 
1\-1.0\ 5>. bl)~ ~' ~~ R.A.IN , 

To \ 0liD5 

t / 

/ bllA\~~E 

• 
~\Tt.,\i 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

'~0mb: -----



( I t] Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 

I Page of 1 

Project Site Name' NSWCCrane Sample ID No.: CISO /002 • Project No.: N3959 Sample Location: OISD/O 
Sampled By: SC-/ I<!~ n Surface Soil C.O.C. No.: 

[] Subsurface Soil 
[Xl Sediment Type of Sample: 
n Other: [Xl low Concentration 
n QA Sample Type: n High Concentration 

GRAB SAMPLE DATA: 

Date (0- l-=i -O.:t Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time' 13"35 
0-<0

11 

Method. Di$P J~'8..- BR.t-J SILT- 5ou.~ FIf'..lE S~N.D 
Monitor Reading (ppm). - kQ\S,\ 
COMPOSITE SAMPLE DATA: 

Date. NA Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA ~ 
Method- NA --------Monitor Readings ----
(Range in ppm) ----NA ------
SAMPLE COLLECTION INFORMATION: • Analysis Container Requirements Collected Other 

Appendix IX Volatiles (3) Encore Samplers .3 
% MOisture (1) 20z Jar 1 
TAL Metals plus Strontium & Tin (1 

IsotopIC Thonum (228. 230. 232) (1 

OBSERVATIONS I NOTES: MAP: 

STR~r-" "BED IS t:Qy ,- BUT MO\$\ A..PiE{( 
~T l<AltJ \~ 

~r. • 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 
~loy-UA: - - • 



[ I t) Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page -L of --L 

• Project Site Name: NSWCCrane Sample ID No.: 0/5D1102. 
Project No.: N3959 Sample Location: 015.)' I 

Sampled By: i25 &C-
[] Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[X] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date &:>-r=t-c~ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time' i3SO 
Method DlSj:> '~D.\:8... 

O-~II ~o,:,N 511::\- SOME. ~/C~D 
Monitor Reading (ppm) - NOlS\". 
COMPOSITE SAMPLE DATA: 

Date: NA Time Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

NA NA NA NA 

Method NA ------Monrtor Readings --~ (Range In ppm) ----NA ~ 
I-""" 

• ----- ....-

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

AppendIX IX Volatiles (3) Encore Samplers .3 
% Moisture (1) 20z Jar I 
TAL Metals plus Stronllum & Tin .---

IsotopIc Thorium (228, 230, 232) r 

OBSERVATIONS I NOTES: MAP: 

STRE.t\.1'O OED i::>Ry 1'~ 
A.wrwx 

~ 

I I 

• / 
Circle if Applicable: Signature{s): 

MSIMSD Duplicate ID No.: 

~. 



[ I t) Tetra Tech N~S. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1 of L 

Project Site Name: NSWCCrane Sample 10 No.: 0t.SDL~a:.l. • Project No.: N3959 Sample location: OISDI~ 
Sampled By: K£S.iSJC. 

[] Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[Xl Sediment Type of Sample: 
[] Other: [X] low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date G:,-(t -0:1... Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: jI::;4C) 
S.I~ - TR ORCOAtvl(. 

Method DISPT~ ()- (~/' BRou.:>N 
MAo,on ... , 

Monitor Reading (ppm): - k\:)\<;'T 

COMP'OSITE SAMPLE DATA: 

Date: NA Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA 

Method. NA ~ -----Monitor Readings ~ 
(Range in ppm)' -V--

~ 
~ 

SAMPLE COLLECTION INFORMATION: • Analysis Container Requirements Collected Other 

AppendiX IX Volables (3) Encore Samplers 3> 
% MOisture (1) 20z Jar , 
TAL Metals plus Strontium & Tin -
IsotopIC Thorium (228, 230, 232) (1 

OBSERVATIONS I NOTES: MAP: 

51A{H1\CE "Vf\~ wU\71vl'-I. SE-t FI.& I ~ ~f'..J 
o \ ~LUO-;S Dftj - NOt <;AtvtfHED 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~. - • 



• 

APPENDIX 8-9 

• 
CHAIN OF CUSTODY RECORDS 



• ,. • 
CHAIN OF CUSTODY RECORD 5WL () :Zt' / 

PROJECTNO~ SITE NAME: ~ :\- + 0'" CTO 158 3~5 9 NSWC CR~NE ' "*Jr \ J -\ ",.,-.,~~i. 
SAMPLERS (SIGNATURE): 

~~ 
NO. ~ ~ \ ~ ~\ :It \ ~'v f ~0;f } OF 

CON- ~<) 9\ V ~~ ~ ~\ ,,' ~ of R ARKS 
TAINERS ti"'rJO /(/,(, 't~ frI 0 Q: 

STATION DATE TIME COMP GRAB STATION LOCATION 
t? OV o.q ~ Q,Q~'" ~t u to \l ~'t i ol ~ ).:",c. 

NO. ~ (I.} ~ ~ ,,~~ ~ ~ J.- ,/,0 -I.. 

TB 8h~ 0:90C V TB 08140\ 3 3 

RB ~Jfjol I~Cb V RB O~\~O\ 14 3 Z. I J I Z I 2- , 015S. -muwE I.... 

-

J 
~ 

I 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

I~~~ 
PED£IfAI.. EXPIt~S.r 

81M/ol h8~C //a.zt 8Z8~'Z05S097 I 
RELI~Qu(sHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATUR~): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATEITIME: REMARKS: 

I I 
Order No 10440 (0693) 



CHAIN OF CUSTODY RECORD ;5WLo #z. 

PROJECT NO.: ~ 395 J SITE NAME: 

/!70 /58 NSWC! t'!A'ANE ... , t ~ P ~ 

SAMPLERS (SIGNATURE): 
~/t'~1 

~ " J NO. (, ' \ o~ ~.f 
OF ,~~tJ. l ~ 

CON- ~'t3 VI. ~!:I #l REMARKS 
'TAINERS ~l<tilf~ 

STATION DATE TIME COMP GRAB STATION LO~TION - ~, ,q.C;.'" f... 
NO. 

¥14,t, 0.%7 
" 

1"--- ><. 01-50- oz. 
, 4\ 2- 1 
\ " " " 

- ' 10/6, )(. 01- SD -03 (F". 7 4 z I 

I04S 
( 

7 4 2- I - X- o ( - so -04 f 

-, - 1107 X. o,-SD-ol 7 4 z , 
14/0 >' " - 7 4 z , - ol-SD-oS 

- 'izo )( 01 -SD-O<# 7! 4 Z 
, 

, '- "-

~A '430 X 01- so- 07 18' 12 4 Z 
E)(e,t:~" ; "'THO<CIU,," 

Do Ms/MS,O TOC,C~C ;pH 

11450 ' , 
7 4 z ( - )( 01- SD - 0& , 

puP ~ %0 ><. F.l:> 0814 (J l 7 4 z I F!eOlil 
P, &L u 'J)LI P 01-SO-07 

t , 
\. :' 

- , 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIV£D BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME~ RECEIVED BY(SIGNATURE): 

~~£ o/-¥/Ol I 18!O 
FE~,I(I'4l- ~.;r6.s S 
AA~8Z8~920SSo97 I 

RELltfQUI(HED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE (TIME: REMARKS: ~ApP£""d.-.k 1)( VOCS,pNA,I#&A'S,,'p..Gsr!"r'C8s 

r 
(SIGNATURE): , 

I AlSo c)(.p/uS/vJ5,s TAt t~l.,lf('luS S'" ~S")PI-lI Toe 
~ I t:!J5C J 

------ • 



• ~ .~ •••• r • \, 

CHAIN OF CUSTODY RECORD 
Q A - vV/\TIl'~ ~ 

I~CTNO.: 14=: SITE NAME: 

V f c.

V 

I c: Pl ~ crt:::c-1 l'l<;Wc.. cRAN.(: 

SA~iR~(7A~:;~ 
NO. -\- <" -
OF "" ~ ~" ~ J~ ~ A V CON-

TAINERS ;.\ Q..J.;: I:/! Q..k' ~ sf 0 <- ~ ~ u~ /...,\J 
STATION DATE TIME COMP GRAB STAnON LOCATION "\.~ ,~ ~q,~ ~ Q: ~ r /..~ ~ ./\;;:: NO. 

-r3 ~I aJC:;O v' -rfS 0 f1:J...1 () I 0 I 3 "3 

d~ , 
\ 
O~ ,/ RR 0 PJ '2.101 01 ICo 3 :2 2. I 1'1 I L \ "2. \ 

5;1\INlt?'<::' <;'"'Ta( 
Boc.v<..., 

J2..& t ~7!0 / ~~ o Ef21 0\ 01 14 '3 l 2- I '.1 I ~ J 
<-rt.. \~ \ «(~S''1{ ~ 

"/I1.u\V€l 

.. 

~77~S~~URE): DATEITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED IIY(SIGNATURE): 

Rn.o/llc.a: ~~OC)( I 
RELINQUI'HED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATEITIME: REMARKS: rcD E'f 1\8 . .;#:. 6J.fj(, q)oc:;-~ et 

I I 
Order No 70440 (0693) 



, . \ ' " 

CHAIN OF CUSTOQY ~~~~ , . ' 
.. , """ ... ~ ~ ~ .... SO I l'S"--~" .. 'W ~"',\,' .,. • ' 

. '\ ~ 

cR.f\N~ 
NO. 
OF 

CON- REMARKS 
I ' '--., -- -,..- - r ijh I TAINERS 

-

-
-
~ 

RELINQUISHED BY (SIGNATURE): 

-*" 

STATION LOCATION 

Of SS '"21 0(0).... 

o t Si1:t1 c1)..Ob 
o 1 S~:21 06/0 

fD OB"Jf Ot 0).. 

01 SS -:10 oool 
0lS(320 

01 SB :10 eX? 10 

01 <<; 16 
01581 

o I 5B Il, 0 (0 I 0 

I DATE I TIME: I RECEIVED FOR LAB ORA TORY BY 
..... ---1_----1. (SIGNATURE): 

\ 
:2 
2. 

21-1 \ 
2.. 1 --+- 11 

2-1-+-11 
)..1-111* 

\ 
\ 

II~ 
RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED BY(SIGNATURE): 

RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED iY(SIGNATURE): 

,.".\~ l ~; -n\ \. N\ETI\\. ~ -t- <; (( ~ Sf'(. 



• • • 
/ :F lf~&t() ~/ 

PROJECT NO.: -p:" SfTENAME: 
~, ~U CTV I C:8 3Cj~ N c;,Wc cR.f\N ( 

(.v ~ :<&-I\~ SA~~/:dA~: ~ NO. 
OF 

7 -- . ~0 /"--- CON- a ~~ :"( Vj~ REMARKS 
'Q D"" .... ~ TAINERS 
~~ ~~~d -.. STATION 

,-

NO. 
DATE TIME COMP GRAB STATION LOCATION 

<V::~ 

f!) ~ ():YJ'J V F"DoBllOI-o I 7 4 J :( ~ 
Ow p or-

01 S(S ,c;-obl 0 

- \ ~/C) V- o I S~11 OOOL. 7 4- I - 1. -
- O'f.l< V 0/5& II O:LOb 7 4- f - l -
- ~ V o/SB 11 0610 7 4- I - ~ * ~~ t/ 01 SS J c;:- oool 2.1 1:1.. s ~ 

R.,\AH ,ALSO - - - ('tV:.! ""\~fJ 

- lo3C::; V 0' S B ISO)' Ob 7 4- I - l. -
.".- \11' lOS\) V- a I S~ I S- Of, \ 0 7 14- I ~ * 

-

". 

~~rrATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

8-21-0/1 ((aJ ~EDE,y:. I 
R~LlNQU.SHED BY (SIGNATURE): DATE I TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE ITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE ITIME: RECEIVED FOR LABORATORY BY DATE ITIME: REMARKS: ,,(!:3:= 8). fj G C(l ac;- t; "?:. B'j-

(SIGNATURE): 
I I --=o::L ~'-{,./LO 

_ • a. __ A._ 1 ____ " . " 
A ., __ - ____ . - - - - -

-.", 



~ TETRA TECH NUS"INC: 
. ~ 

CHAIN OF CUSTODY I NUMBER PAGE -L OF _,_ 

'Q~"N{; 

In 

~I I 
0:: -A~ w 

I (0' I ~ ~# « !Z __ 0 

~~ ._ Q.~ u 
u.. 
0 

I ,.... I """ __ I 

TIME 

:l.. DI. 

.,... 



n 

• • • (It] TETRA TECH NUS,INC. CHAIN OF CUSTODY I NUMBER PAGE-LOFL 

PROJECTNf1-:ft. 3'1c;:=r I SI~ NAME: " ( cro I C; f'( we Cf!.. t-l 

sAM1~srA~ -1 ~ - --, , 

I 

STANDARD TAT 0 
RUSH TAT 0 
o 24 hr. o 48 hr. o 72 hr. o 7 day 0 14 day 

~ 
wa:: 
1-0« o«w TIME 
0>- SAMPLE ID 

% 07/0 -res oB.1~o( 0 ( 
~ ofPO (J , G-L{I 14- 0 I 

-........ ~. 

1 RELlNQI..!.,..iZ::V U--. 
2 RELINQUISHED BY 

3. RELINQUISHED BY 

COMMENTS 
--------------- -------

DISTRIBUTION WHITE (ACCOMPANIES SAMPLE) 

PROJECT MANAGER AND ~ONE trBER 
~ JOHN >TV 

LABORS~(?AND CONTACT: 

FIEKOPERATlfNS LEADER AND Pl1NE NUMBER ADDRESS 

E \ 11- <;I £'1\ ?;o 
CARRIERIWAYBILL NUMBER ,.q.. CITY, STATE 

f£O(-i 823k 9).o~ 5'1"5 (S~U'~EN A~ll.ol.(/ oK , 
CONTAINER TYPE /vA / / / / / / PLASTIC (P) or GLASS !G) 

)( 6"6 --a: alD. 
I- o«:i! 
0« 11::0 
:i! elL> 

AQ. G-
AQ.. 6-

~!1dr·ol 
DATE 

DATE 

PRESERVATIVE ~kJ~;/ / / / / / / USED 

II) 

~~ ~ II:: 
W 
Z 
< ~ 'X I-
Z ~~ r;j, ~ ~ "~Q. 0 
L> 

~ '" <fr 
u. 
0 

. '-2 I.:)~ 0 
Z 

-~ S 
b S J 2-

T~SD 1 RECEIVED BY FEt.::£;< 
TIME 2 RECEIVED BY 

TIME 3 RECEIVED BY 

YELLOW (FIELD COPY) PINK (FILE COPY) 
--- -

COMMENTS 

. , 
,~ , _ 'T,vl 

DATE 

DATE 

DATE 

TIME 

) 
TI~E 

) 
TIME--

3/99 
FORM NO TtNUS-OOl 

I 

I 



~ TETRA TECH NUS, INC. 

-
8 
r{ 

wo::: 
!;i:~ I TIME 
C~ SAMPLE 10 

cf)..M~ 

SAMPLE) 

CHAIN OF CUSTODY 

x a: 
!;i: 
:::E 

rJ) 
0::: 
W 
Z 
:;;: 
I
Z 
o 
U 
II.. 
o 

I NUMBER 

~~ 

#~# 

2 

1 RECEIVED BY p£t!) E 7' 
2 RECEIVED 

DBY 

\ 

PAGE 

.2. 2-

DATE 

OF 

COMMENTS 

3/99 
TtNUS-001 



• (It] TETRA TECH NUS~ INC. 

s.~ 
CHAIN OF CUSTODY I NUMBER • PAGE~OF __ 

~ 

I PROJEC1l!.9.i 'ff:::>&if...~ I-SITE NAME: () A ... I" I PROJECT MANAGER tiD P~NE N':JNJBER - I LABORATO~Y NAME AND CONTACT' 
CfZJ J ~O ~ I"") I N SW'C C,r,. 1'\1"- t ::0::' 1'f\.. .J 0 rt N ~ fZj N ,~W l 0 
S~MPLERS (SIGN!TUfE) FIELD OPERATIONS LEADER AND PHONE NUMBER I ADDRESS 

-,~ :::j }~ 1<-(. ,Ttl S;( N\P~ON' 
CARRIERIWAYBILL NUMBER CITY, STATE 

fEOC~ B :J-.8~ C()O';' 5' 180; e:,QolJ~ K A(lr<oW' _ 01< 

STANDARD TAT 0 
RUSH TAT 0 o 24 hr. 0 48 hr. 0 72 hr. 0 7 day 0 14 day 

I I 

0 

R 
wa:: 
1-< <w TIME 
0> SAMPLE 10 

>< 
i2 
I-
< 
:iE 

In 
a:: w 
z 
< 
I-z 

6'u 0 -- () 

lOll. U. 

.~~ 
0 
ci 

(!)() z 

CO NT AINER TYPE / 
PLASTIC (P) or GLASS (G) 

PRESERVA TIVE 
USED 

~+lr3«)1 015<; IS OOO:t. 1 S 16-17 14-1 J I --+- I ~ ,-
\ Ir310 I 01 SB 1-:;" 0.)..0(, I S I G- I 7 I + 1 { 1 1 2. ,-
IS~ olSfSl~ 06'0 1 <, 1G-17 14-1 I :L. 
14-00 lot S$ I 8 0 (Ja~ IS 1 G- 1 7 1 4- I I 2. 

1'\-1 ~I 0 f S BIB OlQ b 1 s 1 G- 1 7 I 4- 2 
''''~~ 0 I S g I 8 Of::> ( 0 1 sic- 1 7 1 4- J.. 
\9S-1 01 ~S 19 owl. 1 S 1 G- 1 7 14- I -2 --d:iJ~ 
1~1.<;""1 0 I C;r.s ICf 020 k:, lSI G- 1 7 I + I -J ..a: I' 
IS-SOI 0\ S(Stcr oblO 1 S 16-1 7 14- I ). 

/(,.?,<;1 01 SS 17 ooo~ 1 s 1 (or> 1 7 1 4:- ).. 

2. 
2.. 

IIII~ 01 srsl7o:l.0~ 5 16-1 7 b 
I 01 sf?:, 17061 0 S G- 714-

I~ ~I fDo8J..to/oi I S I r;.-I 7 14- r 1)_ 
1 RELINQUISH~8 24. I~~.ol I TrlOf) 1 RECEIVE~D£t< 

2 RELINQUISHED BY I I DATE TIME 2 RECEIVED BY 

3 RELINQUISHED BY DATE TIME 3 RECEIVED BY 

COMMENTS N\ eT7\ \ ~:;: T1\ \.. N\01\ \5:, -t- <; (( ~ <; N 1 
DISTRIBUTION WHITE (ACCOMPANIES SAMPLE) YELLDW (FIELD COPY PINK (FILE COPY 

COMMENTS 

01 ~~lcfbJ.O.b 
DATE I TIME 

DATE 

DATE 

TIME 

TIME 

3/99 
FORM NO TtNUS-DD1 
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SOll~ 

CHAIN OF CUSTODY I NUMBER TETRA TECH NUS, INC. 
-', 

PAGE_{_OF ( 

VI 

'A~ 0:: w z 

~# < I-
Z 

6'u 0 ~~ )( u -- u. iii: alQ. 
I- <::IE 0 

TIME I < 0::0 0 ~. /i\'-A~_l-ij~',y / / / / COMMENTS SAMPLE 10 ::IE (!)U Z 

1'°0 0/ SC; I 't- cx>ol. 5 &-
111.0 01 ~B Ii-O ~o(;, "5 c;. 
\\~ 0/ sIS 14-0(",/0 5 G-



-... -I 

VV'av. , • [ I,ETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE 2..aF± 

PROJECT N8 #" cr I SITE NAME: 
CW Ie;; Sc.;<) N~I.«:. cR.ANE 
SAMPLE~NAIU~ 
,7/"- 7.' r , 
: , 

STANDARD TAT 0 
RUSH TAT 0 
o 24 hr. o 48 hr. o 72 hr. o 7 day 0 14 day 

I~ 
WO: 
1-< 
<W TIME 
c>- SAMPLE 10 

I~~ 133,0 ~082~OI 0/ 
~ 16r~C;- ol6-WColOI 
~6 IC;~O (2,B o8:tGol 0/ 
~7 10:,'0 P. fSOB270 10 I 
-J,. HIO 01 lOw 01 

1 RELINQUISHED..iPj Id u-.,p 
2 RELINQUISHED BY I 

3 RELINQUISHED BY 

COMMENTS 

DISTRIBUTION. WHITE (ACCOMPANIES SAMPLE) 

--
PROJECT MANAGER A~D PHONE NUM~ 

-r<:> T'f\ 0 (i N Sit' 
LABORATOISNAME AND CONTACT: 

t.v'l Q 
FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

~ E.. I-n-J <; /f'Y\ Ps 0 r~ 
CARRIERIWAYBILL NUMBER CITY, STATE 

FE-DC i BlBb 9:2.C;C;- <;"'s G, --:L 8nol~E'''' AI2.~(ov ok 

>< §:Q: 
a: alQ. 
I- <::E 
< 0:0 
::E (!)U 

~. G-
I\Q.. G-
A~ G-
AG... G-
AQ. G-

IB:tJ. 0/ 
DATE 

DATE 

CONTAINER TYPE /{J/(1/\j/V/I.!/V/~/V 0 PLASTIC (P) or GLASS (Gl 

PRESERVATIVE ~00~ ~ W~\#~~t;I~.~ USED I>( i)(. ~ ~ tx. ~ ~ ?' I)( ~- \,(v ~ I 
en 

~~"~~~ 
0: 
W 
Z 

V \.,( r~ --:;: 

I!$ # ~ 0 
.... 'J ".. ~ ",,"0 c:;.y- ..}-<" '" v, <~ ~ 'i/.I" u. 

I-
Z 
0 
u #~)}~ ~~ ~ ~ <0 V u. 
0 ~ ~ + ,..,... 'q, a ""Q-L'\ 0 
0 Vt1 ~ ~ ~ \ VJ~/ ~ /~ r(f k. rJMMENTS Z 

S "3 
J7 3 4- 2 \ l 2. 1 .:.l. I 
\b "S 4- -.. \ \ ...L. l \ ~ - () Pi '-'-'if; ( 

<;~o~ 

13 :s 4- .2 \ I 1 I ')I1\INtE'~'" 
'Sn.c~ ~\J\o(..I\ I 

L - .l. - ~vf\~f1..~ li 

T~SO 1 RECEIVED BY f~ 0 E -X DATE TIME 

TIME 2 RECEIVED BY 

TIME 3 RECEIVED BY 

YELLOW (FIELD COPY) PINK (FILE COPY) 

DATE 

DATE 

TIME 

TIME 

3/99 
FORM NO TtNUS-001 



(It] TETRA TECH NUS,INC. 
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1000 
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SAMPLE 10 

01 Ss, I L ooal. 

50 I\.") 
CHAIN OF CUSTODY I NUMBER 

rn 
0: 
W 'A~ z 
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I- .f-<!J# z 

-- 1
0 

!2.~ u 
u.. 
0 

PAGE _1_ OF -±-
bAND CONTACT: 

COMMENTS 
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[) 

* 2 
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J-
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C-A.MM/\ <; PEe:." 



[ .tETRA TECH NUS, INC. 

PROJECT NO~ 1t 3CtCQ I SITE NAME: {l It. CI2' 1<; u, I J, NSu..c. C~.nN:~ 
SAMPLE.R~ ('Gt~~J;U'r) 

'~0~' 

STANDARD TAT 0 
RUSH TAT 0 o 24 hr. 0 48 hr. 0 72 hr. 0 7 day 0 14 day 

---o o 
ri 

wo:: 

I I 

~ ~ I TIME 
c> SAMPLE 10 

~h'.o I)\~-I 01 s f3, 0 I 0 lOCo 
IL~C) I o_LrP L 0 I 
\ SoO I 0 I If L O:l 
1'310 1 0 lIP L o~ 
\~201 0 I ,p s O~ 
/4<tJ I 01 SSo~ oooJ-
I,\-IC;-I 01 sB o!1 o~o6 
l~() I 01 SS OS- 0002.. 

14-4S""1 0/515 OS- OlOb 

II~I 01 SB ot; ~'O 
W ioooa I PO 06:1.lo 10 l. 
1~7P~1 0/55 10 oOO~ 

J, ~cro\1 91Se:, 10 o~o6 
1 RELlNQ~~ ~, 
2 RELINQUISHED BY I 

3 RELINQUISHED BY 

~.'- ? • CHAIN OF CUSTODY I NUMBER PAGE 3 0F L 
PROJECT MANAGER AND PH9NE NUMj3ER 

-r-o C'..(\ j 01\ N '-;'ro N 
LABORATO~ N~ AND CONTACT: 

... L< 0 
FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

\1. E I. Tl-i <;./ /''1\ t"":Jc;Q r~ 
CARRIERIWAYBILL NUMBER I CITY. STATE 

(I~ Dt:~ .E2B~ Cf'}V\, C; ~b2 V~ti_V,.!,-t-{ /:,J~,~UlA./ dl-<-

>< a: 
~ 
:i 

s 
s 
s 
s 
s 
s 
s 
5 
s 
5 
s 
$ 

I/) 
0:: 
W 
Z 

~ 
Z __ 0 

(!)U U 
;; Q:' u. 
c(::E 0 
0::0 0 
(!)U Z 

CONTAINER TYPE 
PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
USED 

~' 

6-17 "f IJ I· I 12. 
C/'I 7 k II 2.. 
c. 41 7 1- 1 I .2 
c;.417 4- 1 I l 
C A I7 ±II 2... 
G-17 f \ ,2- --~----+I-'--~I __ 

6- 714- l..-
G 7 I-± ~ I ~--l-I --I--
C- 71.,. :l.. 
G 7 '1- ..2. 
C- 7 + 2.. 
6- :2...' I~ 3 ~ 

S IG- 7 1+ I J_ 
&!7.cJ 7~~o 1 RECEIVED BY PCOCfZ 
DATE TIME 2 RECEIVED BY 

DATE TIME 3 RECEIVED BY 

COMMENTS 

* 

DATE 

DATE 

DATE 

OOP Or 
0/ Sgocroloob 
I{I,)'.... A ... '>.u 

,'-1'\. c;r f'J\ ~ D 

TIME 

TIME 

TIME .. 
COMMENTS , \ c. _ --r-A.l t -."'7\ I (. t- C /) ~ SN. --L,..:;- A /:\() GA'!\ , ~ 1-\ c-I'1.-,-~- AlL -rp..,- v 0 '"" ~_ c:. iU\l.;~ I t\ "l \) T deY,'; N'CT1 \~- rr)'- ""(rn\.)' ~/",~ --K"- .J_ ('·""n ~/'C. I\f~\;' c:.ut-\K. ' 
DISTRIBUTION WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PI (FILE COPY) 3/99 

FORM NO TINUS-OOl 
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;;'U I ... :;, 

TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE ± OF-±-

In 

gil 
0:: 'A~ w 

I ~q 
z 
:;;: ~# I-z 
0 ~~ u 

mil. u.. 
<::Ii: 0 

TIME 1 I~ 10::0 (!)u 

2.. 

DATE 1 TIME 

SAMPLE) 



[ .1ETRA TECH NUS, INC. 

PROJECT NO: .# '"04·1 SITE NAME: - t2. A f{t. 
C-ro 1c;;;8 3 ~ '/ t'{~ C-

SAMPLERS (SIGNAT~ 

-J.)~ ~ . . , ~ 

STANDARD TAT 0 
RUSH TAT 0 o 24 hr. o 48 hr. o 72 hr. o 7 day 0 14 day 

-a 
a 
Ii 

WO:: _ 
I- ct· c(w TIME c)- SAMPLE 10 

lfiE;; 0700 -re, 082E::;Of Of 

I 1).4<)"' O( G-w o4- 01 
.J.t \c:;~o Res offl6o/ 0 I 

1 RELINQUISHED BJ <... --;/ ~ 

2 RELINQUISHED BY 
, 

3 RELINQUISHED BY 

COMMENTS D I SS 0 t 1.AE:v) I() ~~f) It·~ 

\.v"" A TC:·VL 

CHAIN OF'CUSTODY 
• I NUMBER 

• 
PAGE -+- OF -L-

PROJECT MANAGER A)D PHONE NUMBEN -toN\ oHf'lS/"?) \ 
LABORA~RY NAME AND CONTACT' 

(.<../\.. 0 
FIELD OPERATIONS LEADER AND PHONE NUMBER 

KcC. \-ni Sf f'",~DSO('-C 
ADDRESS 

CARRIERIWAYBILL NUMBER CITY, STATE 

fcO\;. i 828b "1.:2 at;' <; 2GO 6(1.oi/~N Aid t (j\.(./ I 0 Iz 
CONTAINER TYPE ~ /t /< /l /" /l / . / /< 
PLASTIC (PI or GLASS lG) {f' l6 V l.:5 V 8 " V 0 

PRESERVATIVE ~'n56~~~~¢~:Y6f'~~; 
USED ~, b( ~ k t><-. ~ "- "'" <" II<. -t' t.(. ."\. J 

en 

~ ~ 'h ~~ 0:: 
W 
Z 

V," '"\... '" '-' ~ ,v' Ci ~ # -oV 0 ~ ~ .",,~c.; ,~\Ii. <" ~ 't-'1 ,\,,;)V' 4.; ~ II I-z 

~!I 
0 f<; t; \( '- " , J' .. ~ .,~ w 

>< () ~, ~ +- ~ \:) ,~ ~ . ~ ~ u <0'1..;' ~' a: 100. u. 
0 i+- Pt-...... " u ...., v') ~ ~ I- c(:iE ;4'~ A~ ~~ <;;~ J-.-?: /t:' (j /1 a "'B c( 0::0 ci 

:iE C)() z 

I\6z G- S 3 -
AQ, G- 1<0 "3 4- 2.. , \ \ I l \ - -
AQ rr 16 3 4- 2 I , ( , 2 \ \ I ~IL,()r -1..\ 

~f"Ulr 
-;;.(f., 

·!w. 

m~·ol TIr710 1 RECEIVED BY r CV)E f.. DATE TIME 

DATE TIME 2 RECEIVED BY DATE TIME 

DATE TIME 3 RECEIVED BY DATE TIME 

" r ,I (r-' \.15'1 ED) 
-----~; 

DISTRIBUTION' WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE copr) 3/99 
FORM NO TtNUS-001 



· (It] TETRA TECHfNUS, INC. 

lA/t\ I {",V ...... 

CHAIN OF CUSTODY I NUMBER PAGE-'-OF_t _ 

- en 

0 

0:: -A~ w 

c 
z 
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C( ~# f-
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~~ 
0 ~~ u 
LL 
0 

I ,.... I ......... I 

TIME 



[ .1.ETRA TECH NUS, INC. • • 
CHAIN OF CUSTODY I NUMBER PAGE _,_ OF _,_ 

PROJECT N~Ei -:f+-SOf~ '- SITE NAME, -<-"TV J ~ ,- I~(UC cf<.1\ f\( 'c. 
PROJECT MANAGER AND PH~NE NU~R 
-rof'l\ \O/'1N iO I 

LABO~~ORY tME AND CONTACT' 
tV' 0 

SAMPLERS (SIGNA~ .. FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

. 1 L:::-1 ; 'VP"-' WEI 111 $l 1"/\ \--JS.O N 
CARRIERIWAYBILL NUMBER CITY, STATE , , .. 

£lD\:)C 828b OJlOC::- t.:,'S I fj Bn.\)IJ( 0( 1'(t~H)\ .. t/ /0 K 
CONT AINER TYPE /&/Cf/V /tJ' ft/~/~/V / PLASTIC (P) or GLASS \G) 

STANDARD TAT 0 PRESERVATIVE ~~0»~£~;<~7 / RUSH TAT 0 USED , 0 24 hr, 0 48 hr. o 72 hr, 0 7 day 0 14 day 

I I/) / v.6 ~ , a: ~ '"'~ - w -I' EY V (,..,A ~~ .;,~ ~ -.' 0 z 
Ci 

0 ... ~ ~ ,<" :\":" .... 1,..0, , 

rl 
z «, t3 \l z" ~ '...0-' ..... ~ V1 f'V) "" 

~<I 
0 

x u 
~ mil. u. 

'~ ~0 ~ ~o wa: 0 ... <c ... <C::! T- ~ ..... "", ~ <Cw TIME <C a:o ci ~.. 'f" {:: ~ ~ 7. ~~,'? t.,S COMMENTS 0>- SAMPLE 10 ::! (!)U z 

IY{;. IS'>CJ ~OC;ObOI 0/ A~ G- 3. 3, 
Il.~ 01 G-\.U 2. 6 0 I AQ G- 7 3 - I J - :2. 

fXXXJ r 0 0'1 aGoI of Ag 6- L<O 3 .. 4 :2. \ \ I I ~ I :t .g.'!:wO~ 0 I 
\V 1.1.~-U 01 u-W 01 0/ A~ (,- ?>7tfl bCf \-~ b S 3 -~ 3 I -1. ¥- ... .! -nl(.) 1~~Sjt I\~Ov -'-

CV7 0810 a I G-LU'..2. ~ 0 ( AQ. G- Z 3> I ) :L 
~ IJ~ o J (.-w 0 '1 0 I AC- e- ~ <.. \ - I- :2-

~ 

-

I 
1 RELINQUISHE .. Q.I~Z -::;I U ~ . f~"ol 1'~ESIJ 1 RECr~D'f-;< DATE TIME 

2 RELINQUISHED BY . DATE TIME 2 RECEIVED BY DATE TIME 

3 RELINQUISHED BY DATE TIME 3 RECEIVED BY DATE TIME 

COMMENTS 
1)1 SS(H, \ VcO l..l) €NOS IN. "f" (f\\.lb'2.CO) 

_''''''' ... _1,.,,11 ...... _ ... '1I.1I11""1"'r'" JA ___ .... ~II. .. IIr-ro ~A ... nl ~\ V~I I 1""'\\1\1 frol!::1 n. t'Anv\ _.Io..V JP"II ~ __ r"'\",,\ _ .... -
FORM NO TtNUS-001 



~ TETRA lECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGELOF_'_ 

II) 

~~ D: w 

~# 
z « 
I-z 

~~ 6"0 , 8 
-- u. 

0 _I 1 ___ I , .... , -, -
COMMENTS 

OIG--lV 
olG-(.v)..~ol -
~B OCfOfjOI 0 -

DATE 

1- (J (: ,-l () l ~ '" f" ' 
\1\\." ... uMr-1\NIES SAMPLE) YELLOW ~ COPY) PINK (FILE COPY) 

FO 



[ I,ETRA TECH NUS,INC. 

PROJECT N~ #-:;::>ac-<:;t l SITE NAME: 
CW , ~9 -':q:> I NS~ qQ(\Nf 
SAMP:E_RS)SIGNATUR7~ ~ 

17l ::f1 7 ~~-

STANDARD TAT D 
RUSH TAT 0 
o 24 hr. 0 48 hr. 0 72 hr. 0 7 day 0 14 day 

I I 

c 
c N\G- fSG-
N 

WO: 

~ ~ I TIME c> SAMPLE 10 

11/'BI070Q ~.oqLBQ[ of 
oq~ OIG-t.-V0701 
130') 01 (j..wOB 01 

..J, 11<;).0 01 G-W' \ 9 01 
IYf9 10750 01 (,-WT0:t 01 

DOO~ fDocrlqolol 
0800 o IG-t.y' oc;- 0 I 
14"?,O OI6-w 1701 

'V IIb30 .al G-vrlU 0/ 
q!\ lo74't) , ...... u o , (.,'vU J 8 01 

l ____ L 

1 RELINQUISHED B/(::-A U /'..~ 
2 RELINQUISHED BY r 

3 RELINQUISHED BY 

• • ~ 

CHAIN OF CUSTODY I NUMBER PAGE~OF~ 
PROJECT MANAGER AND PHONE NUMBER 

-rz,r-.,\ JOHN S-TZn--{. 
LABORATORY NAME AND CONTACT: 

~I..c/l 0 
FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

1.( 'CI 11-1 Sol r"""\ r ~ () \'-1 
CARRIERIWAYBILL NUMBER I CITY, STATE 

fEi)C)< 8), 8U 740l7?' 7 B Ml))~\ l /,o..Vl()"'t/. 0 K 

>< 
Ii: 
~ 
::E 

I/) 
0: 
W 
Z 
:;;: 
t
Z 

~~ 0 
c> u u 
;0 Ii:" LL 
«::E ~ 
0: 0 0 c>u Z 

AQ. I 6- I 3 
AQ..IC-IG, 
AG..I 6- I 16 
AQ.I6-lb 
A6<I6- lib 
AQ. I G· I (e; 
AG{IG-IL(P 
A.Q,. I G- 1 I c;-
f\Q I Cr I 0 
/\&.1 (-r-I 17 

~'liG.ol Il~~o 
DATE I TlryiE 

DATE I TIME 

CONTAINER TYPE 
PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
USED 

3 
"3 I 1- 1 :2-
'1 31-~ I h 
~ I I-I J-. 
.3 I L-J 2. 
~ I 1- I :l.. 

3 I I-I :2. 
3 'I-I ~. 
<. \ I-I J . ..... 
3. , I; I ~ 

'-- I I I 1-. I" 

4- :1 1 I, J 
4- ~ 111 J 
4- 2 I I , \ \ 
4- .i , I \ J 

4- :z \ I \ 

1 RECEIVEDBYfEOEX DATE 

2 RECEIVED BY DATE 

3 RECEIVED BY DATE 

A. \A N, f\ v·~\}. 
M~_O 

DIAP cr 
161 (,.. 1(/ j 7 01 

TIME 

TIME 

TIME 

COMMENTS 1)1 S ~\.I..I~: ~') I () eN. 0 IN\) f ,f (f\ \. nilE f) ) 
DISTRIBUTION WHITE (ACCOMPANIES SAMPLE) '- YELLOW (FTEi:'D COPY) PINK (FILE COPY 3/99 

FORM NO TtNUS-001 



~ 
"-

• 
TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE ---i- OF --L-

If) 

'A~ 0:: 
w 

~\G-g,G-
z r$# ;( 
~ z 

6'6 0 # u -- u.. allL 0 A-' /1" y.~ /.S-' /.j.T ~X~V~~7~7 «:;E 
TIME I 0::0 ci COMMENTS SAMPLE 10 <.!)u z 

3 
16-w20 ol I~Q 1 ~ 17 

01 

I rDw' 0'1- IA~ I G- I 2.. I 1 I 1=t1~1 5:9J -i-A. \.. 11\(1 l 
o I G-LU-,"C)), 0 l 

,"-



• • [ Itf.ETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE -1- OF -l-
PROJE~~.!'Ir~·~ rCt I SITE NAME: .-./I}\ PROJECT MANAG~R ~~D PH9~U~ER LABORATORY NAME AND CONTACT: 

CJZ) ,<n' 3'1";, KSWC Yl::f\N'~ /""7),,,,-. ,oltNS (uN swt 0 

~LPL~E~~I~ ~F=IE~~~~!~~~~~~M~~~)~~S~~~~~E~~~~~D~~~~_N_EN_U_M_BE_R ___ ~A=D=DR~E=SS~ _________ ~ 

Ern GY- 0")f/)() ?1-o2BICfo gf\QWC=MAiU(UV ot::. 
I - )~~ CA~ERIWAYBILL NUMBER CITY, STATE 

/ CONTAINER TYPE / . / L/ /, / / / / f-====:-;==;-----~----_A PLASTIC (PI or GLASS (G) ({ /\/V <.1' / (r (f V Q.. V' 
~I.~~DT~~DdATD "'" / PRESERVATIVE ~.~v:o:.,// ()~~ fJ /. (/. Vh"1 /.~v/ 

I 0 24 hr. 0 48 hr. 0 72 hr. 0 7 da~D 1/day USED pV __ t>y~~#,"':<: ~/_b<- / iX/ ()( 't.z'!" / .::::. <" ~ 

- ~ # V <, .~ .) / ~ 
~ ~ ~~# \)0 x~Q.; .... ~~ t,J~~~~'~~~~ :(:~;i~~~:\ 
"" ~ __ 0 ~...., \~ '" 1>.:" ~ '\ (,;- ~ \.:'-I , (!) u u '\" ,- -\- ~ "\ 0 ~ l,.. ...r 

wa: - ir ;a:- ~ o~ '- b " " ...... (J..... (.., ~> 
I- « ~ « ~. ~ ~ u . 0""", A:- q,t I'~ --:0 N'lllll~~ 
~ ~ TIME MPLE 10 ~ ~ 8 ~ '< .~,L,<'" 1..!1r;;:.:. ~ .~ t Y ~ ;<..' wmm~"'1J 

y,lJ I)..UO -rgoo/tOO I 0 I. f\U 6-"" 3, 3 
I J~C;- 0 I G-W J...).... 0 I A Q G- ~ ~ I - 2. 
~ lS~ nf c:;.w:l.+ 0\ AQ G- 7 ~ I ." J... 

°0 t I()~--C;- 0 \ (T~V' I 7 a I A Q. (r- 1 f.o 3 I -).~ 4- J... \, I I 
J; (000 f() ocr Ii 01 01 AQ C- Ie., <, I - :L. +- ') \ I I I o\~r70J 

A\."- 5" AM P ~ S 0 tt r T{ S> CO C- Y 01.€- P f7--cJ:fEfJ ' 
PrN. 0 (ZE ~ AM (J \"C {) 

a.E l)V'atl ,-eV\1 P l' f~\r{ (4'c) sf/I f1'tl1~ f'J.r -rcVIC G DfrjS 
-rz; R. ~:-A q.j lJ\f3 0 {-;- -H. -n ~Yl ~R. OJ ( 'J AT A cK!. 0 rt 
(l-1G (./ 5 ' 

1)1-- ",\. ..... "" 

1 RELlNQUISHso.s!!~ ~ ~~~ of TI~'G'-30 1 RECEIVED BYF- e,::.;{)E)( ~:b.: 0/ T}~~S (,,) 
2 RELINQUISHED BY I ~ DATE TIME 2 RECEIVED BY DATE TIME 

3 RELINQUISHED BY DATE TIME 3 RECEIVED BY DATE TIME 

COMMENTS ()l<;<;OlVED 10 E'l"l/J IN" Fir (Fl\.-n:I'(~l\ 
DISTRIBUTION WHITE(AC 

__ .... _ ...... .-_ ......... _ • .-~ V I I _'AI Jr-Ir-I ____ ~, _ ..... 1 i ..... .- ___ .. " _. __ 

FORM NO TtNUS-001 
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[It] t TECH NUS, INC. CHAIN OF CUSTODY IMBER /11646 c;t:,.oi oz. PAGE~OF '/e 
PROJECT NO: I SITE NAME: 

A/39S.7 /vSWC C!/(A.¥C 
PROJECT MANAGER AND PHONE NUMBER 
/4Af JoNNS}""<I;V (4IZ) 9ZI- 8c.e,IS 

LABORATO/NAME AND CONTACT: wi' 
SW/..O S~y tSflltoVlfAlSr4/O I 

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS 

~4ft~ 
7iHAY Rd.JA#,v (4JZ.J 9Z1 • ea5"7 /7"0 ~/&sr "'/~4~ 
CARRIERIWAYBILL NUMBER CITY, STATE 

: 
~~ 83/<1> 73'~~ 03~5 OK 741 0 /J! F"tCP.§)(. 1!J;f'tJK'~ N ;I/;flf'o I;J J 

'CONTAINER TYPE /<0/(/ // / / /' PLASTIC (PI or GLASS !G) 
STANDARD TATKl PRESERVATIVE //"/ / / / /'/ RUSH TAT 0 USED o 24 hr. o 48 hr. o 72 hr. o 7 day 0 14 day ' . 

f/) .• ~ ~. V / 0:: w 
f,J . ' z ~ q" / () < 
'I) I-

~~V~ 
Z '. 

'" i3'G' 0 ~ -.ll" '(f I ' 
, 

>< 
(J -- LL " f6- ~,. wo:: " alQ. 

1-« I- «~ 0 ~Or,~p.~,.. ~ . I 

«w TIME « 0::0 0 COMMENTS 0>- SAMPLE 10 ~ (!)(J z 
.' 
I~ 0800 TSo~o,oZ AQ <5 .3 3 " Tlf'I" 8~AI";tIf' 

i~ Il'ao 01 G;.W04 oz. GW G 3 :5 
~h /805 3 

. 
olGW030Z GW G :; 

~ /"Jo 0/4WOl o Z ~ 6 3 .3 . 

~Iz 1400 C/G.w o<:;oz. GW G 3 .3 
bk 15'.30 ABohOZ oz. C) \ f\G) (; 3 3 J 

-
R.lN$Ard' 

~/z IS50 Fc!g ~<OO Z. a Z. 0 Z. AQ G 3 .3 An'/SAT~ 

"13 10,30 ' ""C)/ (3 WO 8 02:.: GW G 3 3 
GO/S 0000 [F"D06~30Z.) GW G .3 ..3 ()U'- :?£ ...... "U~n7 
~h 1315 OIG~..:/o'o~ 6W 6 3 :3 
'/~ ISIS 58060302.0 I .JJl1> G 3 3. 1- - C:: ... LJ_.f> RIA l.t-

"4 
• 3 I J53a 58060302oz.. ,~ AQ G .3 Sau""c~ BlANk 
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1 RELINQUISHED BY ~ ~ ./_' ~3/oZ. TIME/8.3o 1 ~~IVEDBY D~h.h TIME 
~ ....... ':'~~ - ,p ,cy c:=; 02 /830 

,2. RS~I~QUISHED BY 
., /; 'DATE TIME 2 RECEIVED BY DATE' TIME 

-~ " ' .' ~ 
. -

,"3. RELlNQUISHED BY DAT.E TIME .. 3 RECEIVED BY DATE TIME 
~ , ,.' '~\ . " ~ 

, COMMENTS - , 
c " .. 

.' 
DIST.RIBUTION, ,WHITE (ACCOMPANIES SAMPLE) 

, , '~ ~. -- ... " . , 
YELLOW (FIELD COPY) 
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PINK (FILE COPY) 3/99~\J ,:; 

FORM NO TtNUS-001 
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STANDARD~T AT 8. 
RUSH TAT [J 
o 24 hr. 0 48 hr. 0 72 hr. 0 7 day 0 14 day 
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.!;t~ I TIME 
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TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

t-lSLvC- ci?ANC) IN err; 1c::f2 -#;.~~SCt 
Projectllnstallation Name CTO & Project Number 

o E{lso/ - 0 I 
Task Mod. Number 

N\G-8G-
IMU~IL PlAN - S'CO": , ~ Te '>r p,-,-
Modification To (e.g. Work Plan) SiteJSample location Date 

Recommended DisposItion: ___ S.....",E:....:0=---'A'-1o..,;.,B.;,..o~Vi_E ______________ _ 

Field Opet;ons Leader (Slgnauafe) 

Approved DispoSltlon: 

pn>jeCiffaSk Order Manager (Signature) 

Dlstnbutlon: 

ProgramlProject File -
Projectffask Order Manager
Field Operations Leader -

l€VE~ C-

B·2~·OI 
Date 

Date 

Other: ___________ _ 

Note back-up documentatIOn. correspondence (emaIls, faxes, runnmg notes, etc.) with the Navy 
and Crane. pertammg to this Field Task ModificatIOn Request Form can be found in the Tetra 
Tech NUS CTO 158 file 



TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

N<;WC. ct1.I\N E- CTV, c:;8 - N 3~~ ott oS-ol - ( 
ProJect/Installation Name CTO & Project Number Task Mod. Number 

I.vOt,lL ell\ N MCr/SC- ~.~ ~() f 
Modification To (e.g. Work Plan) Site/Sample Location Date 

ActiVity DescnptIon: Rl N <;A-n: &~AN((S pcirl. G-t't (/l..( 1'1 () 
/A.A\ rc-1lt ~ AMP\ ll"(S 

~ 4--~ poo-r 1"< CTT"G 1:: 
Reason for Change: {l... ~ (.vi I\.\. &iC- OJ~\"E~~O ( e.E~ 'E-lA2.,( ~ ,0 SA iy\' \ E:5 M..\ N. I 1'\1\1.0( N\ ~N€ Petit 1)1\ y' 

W1)w~D &~ E)(cESs.\v~ I-r- ........ \\.l -r7\1"~ APrrlo't.. '18 
D.~..5 IV SAN\A€ AlL 30 I..v'€~L IE: 

Recommended Disposltlon: RB<. c..\/\\..'-. ~. C-U\. \ t= C~ i> It-r-
A 1'2.~rt OF Yin 

--t.rd..~ q.c:;.() I 
Field Ope atIons Leader (Signature) Date 

Approved DisposltJon: 

7~ ? - ($"" - C1t. 
ProJect/Task Order Manager (Signature) Date 

DIstnbutIOn: 

ProgramJProJect File - Other: 
ProJect/Task Order Manager-
Field Operations Leader -

Note back-up documentatIOn. correspondence (emalls. faxes. runmng notes. etc.) with the Navy 
and Crane. pertaInIng to this Field Task Modification Request Form can be found In the Tetra 
Tech NUS CTO 158 file 

• 

• 

• 
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• 
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TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

f'lS4rc... ci2.Ar-rt"7 {N. ~ I ~() 1:J;-3:t s:J. IDsoo\ - 03 
Pro]ect/InstallatIon Name CTO & ~]~tr~r Task Mod. Number 

worucL.. {h.AK OIN\~OI IO·SO.ot 
ModIfication To (e.g. Work Plan) SIte/Sample Locauon Date 

ActIvIty Descnptlon: I t-lS'T1\ll...A-nO~ of Mo~ l -rv(l.1 ('{ J ~\.\... 
01 Mt.u I~I 

Reason for Change: A ~Vl\ N'1 (..c/f\ S /\/)/t\N ( CC: D \!J 12.0' ~c;...~ 
AND KO I.(/J\-Ter'l ~( -eN(c.MN~~ -rHE- S(S '-"A 5 
f\ \.()<..(. 0 1'7' S\-r (..v, -n1 N 0 k/~ 'E-NIERI ~ -r7I E f IS 
A c.oNf'et2e-f'( ex wtrs r)Elil AMON;; Ie Sl;:€. G-Ed~fS7 
PQo.}~c..."- G-tO~Q51 S,- AND Iff~ 10M A. AN.D -n4~ ~I~~ ION 
\;V'~s Mi>tDt T?J f\BI1NtJO N ==riff- EO(b N~ :- co NOT"'" COI'4 elti"G·l) 

Recommended DIsposItion: I~..-o I\. N\I))olI7"<'VlIN'1 ~l\....1 \ 
/ \ 

"0....0 ). No 
( f1. /)1 G c.o-f 

~/dU , O. '30 , 0 I . 
FIeld OperatIOns Leader (SIgnature) Date 

Approved DIspOSItIon. 

7; ~ __ ;c:;: L.? - l' '" - 0" 

Pro]ectltask Order Manager (SIgnature) Date 

DistributIon: 

ProgramJProJect FIle - Other: 
Pro]ectffask Order Manager-
FIeld OperatIons Leader-

Note back-up documentatIOn. correspondence (emalls. faxes. runmng notes. etc.) wIth the Navy 
and Crane. pertaInIng to thIS FIeld Task ModIficatIon Request Form can be found In the Tetra 
Tech NUS CTO 158 file 
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TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

J-lSwc.. aAt-tf I rl C I 0 (t;;8 -±t:- 3o;)t1 IO~oOI - 0'1-.. 
ProjectlInstallatlOn N'ame CTO & Prv:ct Number Task Mod. Number 

M Be-
IOp~/' \A..loa.ll. eLAN ~'!d nE&c~ LVAreit 5ANPUI'J 

Modification To (e.g. Work Plan) Site/Sample LocatIOn Date 

ActiVity ~escn~tlOn: CO\ \. E eno N -- SL( ~ F f\ cc. (..(./A IE Il.. ~ Ser;;P Clt 
5 M \'€~f12 7 LoC-AnOf'( S 

.5~E: e~ 4=-% 
; 

"fi\6 \.E +-J' wP 
Reason for Cha~e' A\."- ~ Q c..f]17 0 1'<S ~4'Z.~ DRf!- ~ND NQ 

S E. f'S !.A/Ev1 C Fovt N /J , 
A\sO SE.~ Lu", BOOK =tt I :s 4-JJ PPj b Of I\NlJ 
M f\r2.I~ . Vf P oF- R~. ~-~ IN c.T"O ,~ Pi. \ "E- -rClr'\.. 
..s'£EP 5EA It c..rJ , N F()V'l..MAnON 

Recommended Disposition: 

/{;J/~ 10."5 0 ,(1/ 
Date Flel OperatIOns Leader (Signatu ) 

Approved DispositIOn: 

~C~:.. /~ -1. 0 u I 
Projecffra~anager (Signature) Date 

Dlstnbutton: 

ProgramIProject File - Other: 
Projectffask Order Manager -
Field OperatIOns Leader -

Note back-up documentatIOn, correspondence (ematls, faxes, runnmg notes, etc.) with the Navy 
and Crane, pertammg to this Field Task ModificatIOn Request Form can be found m the Tetra 
Tech NUS CTO 158 file 
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TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

Project!InstaliatlOn Name CTO & Pro~ct Number 
M G-lS'-

MW- 01 MWI,6 
Modification To (e.g Work Plan) SIte/Sample Location 

IOSOOI - 0 I 
Task Mod. Number 

10·30.0/ 
Date 

ActivIty Descnptlon: G-a ()~ NO "'v'"1>r71J'l. SA MPl IN, A-r- 0/ M W'/-6 

Recommended DIsposItIon: N. () N-e - U/'~\. \.. c..ts N NoT 

Field OperatIOns Leader (SIgn ure) 

Approved DIsposItion: 

p 
Projectffask Order Manager (SIgnature) 

Dlstnbutlon: 

ProgramJProject FIle -
Projectffask Order Manager
FIeld Operations Leader -

10-'30 .0! 
Date 

Date 

Other: ___________ _ 

Note back-up documentatIOn, correspondence (emaIis, faxes, runmng notes, etc.) wIth the Navy 
and Crane, pertaInIng to thIs FIeld Task ModIfication Request Form can be found In the Tetra 
Tech NUS CTO 158 file 



TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

}'l!w'C WANt I I N 
Project/Installation Name 

wot<.\{ e LA N 
Modification To (e.g. Work Plan) Site/Sample Location 

Approved DIspOSitIOn 

Projectl'fask Order Manager (Signature) 

DlstnbutlOn: 

ProgramlProject File -
ProjectiTask Order Manager -
Field Operations Leader -

'1070/ - 01 
Task Mod. Number 

11·7·01 
Date 

tl-7·V/ 
Date 

//- 2- 0/ 
Date 

Other: ___________ _ 

, Note back-up documentation, correspondence (emalls, faxes, runmng notes, etc.) With the Navy 
and Crane, pertammg to this Field Task ModificatIOn Request Form can be found m the Tetra 
Tech NUS CTO 158 file 
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• 
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TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

N5WL:.- Ci<.ANc.. I N • 
c--ro 1~8 NScrS'Cf 07o~o)... - 0 I 

P~e~lnstallation Name CTO & Pr~ct Number Task Mod. Number 
o !'to ').... MG-& 

7/3/01-woa..\1.. pU\N. -J f9 i-/ S i AfF 6-A'J.. ES 
Modification To (e.g. Work Plan) Site/Sample Location Date 

;- , 

Activity Description. S-n\fF G-A()~(..,) IN s-r1\\'lED" S"l{ r7. vE'I EtJ AND 
M Ef\~V/ ~2E() A-r <;"1..( ll. Fh tC, u/ 1tT"'6/~ <;A-M rJu N. CJ LO CJt77Qf'I, 

Reason for Change: f\.. U \.1/ &,fjTL. AN-O DEPIf-I of snZEAtvlS 
WI\S Vcl~Y LO\..t,../ AT AU .. LD LAnG N,S . 

L C c:; S -rttPt'N A FE "1/ G-A\.\..O N.S f0( W\INUTh AND/ot!. 
L" ~s~ THI\N.. ON E:. I N.ett I~ OEfT1-l 

Recommended Disposition: ,~€ U1 ("\iV\ (- N 0 £5,11V\ A II N. ~l FlIJ l.v" I~An 
'" IN G- elY'\ 

--- ~~ 7/3)01--c;.-, /'/ ~.~ 
Field'6peratio ~ Leader (Signature) Date ' . 
Approved Disposition' 

Project/Task Order Manager (Signature) Date 

Distribution' 

ProgramlProject File - Other. 
Project/Task Order Manager-
Field Operations Leader -

Note back-up documentation. correspondence (emalls. faxes. runmng !10tes. etc.) with the Navy 
and Crane. pertaining to thiS Field Task Modification Request Form can be found In the Tetra 
Tech NUS CTO 158 file 
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EQUIPMENT CALIBRATION LOGS 



~ • EQUIPMENT CALIBRATION LOG • 
INSTRUMENT NAME/MODEL: L4 M oT1:f )..01.0 PROJECT NAME: NSWC Crane 

SERIAL NUMBER: l 737 I bOO PROJECT NUMBER: ~T"O Ie; 8 1:f::- S '1 ~ 

MANUFACTURER: LtT N\o1T'G 

PALIBRATIOI' INITIAL STANDARDS PROCEDURE ADJUSTMENTS FINAL SIGNATURE COMMENTS 
DATE SETTINGS USED MADE SETTINGS 

f!i) -2..8' Of -17 o - to IN;~~ - '0 AI).) 0-\0 1< f:-f' 
9-5-01 v o ' lU I ~ NII)Jc 

" r~..-<.. o Ie 
<j- 6'-01 .....- O-{~ " " I' r-A'.A. C> Ie 

9-7·';'H 4/ O-ltOJ 
" 

~, " -rA~ r\/r 

Q-8-c;.)\ ./ 0- l..,) , . . , . , l~~ Clie 
-f:{. , (j -01 C/ 0-(0 t{ ({ If -J.(,-~ 

Cf./l1·o I V' 0- (0 , ' I { I ( '-1/~ 
Cf~.OI V (J - (0 II , f If 7<>A 

I 
I 

, 

-

Instrument Rented From: /.,{ 5 eN U I ~{ oN (V\ El:crft. \. 



~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: run (61 () ME-TIll 2,020 PROJECT NAME: NSWC Crane 

SERIAL NUMBER: 044 (, 44-'17 

MANUFACTURER: lAMOfT"'G-

~ALlBRATIOI' INITIAL STANDARDS PROCEDURE 

DATE SETIINGS USED 

6·7,01 0- {O 0-10 lAC; Pet ~tvlUF 
t -I'i-e I (1;> -Iv 0-/;) , I " 
'7·q·~ I 0-( 0 o --,t> If 
7-/1'.:>1 (J - I U O-I<.J t~ 

7:'iz-o I o ~ ( ... 0-( u ( « 

7-/J-c.)i 0-/0 O-/fJ " 
7- t4 ·0\ 0-' u o -I ~ t-

17·,c:-·O/ o -(0 o - (~ ( « 

bdb'O/ 0-/0 0- 16 I ( 

1'1'1..C;-.0 { o - I"'b 0-(0 U 
1-~~..J1 d'/v 0- l CI cf 

17-l..,· ,1/ Q-/ ... 0-1 .. ' ' 
7-Z/j· .. 1 0-1(.) ~ -(..J I' 

'1' Z-') -01 0- p.a 0- t \.I ( , 

8- o 7- cJ t G -I '-I 0-(<) l· 

a-I I-a! Q-~ ... ~~?cJ .. 
e'/L-ul o -I Col <:> -/0 t" 

fl-/~-<.J I o -/4J aJ -I''' d" 

f8:n.o7 0-10 0- /0 " 
IB·X~·O' 0- 10 0- 1(:) II 
I~- Z5'·ol c - 14 o· l~ I' 

IR-U-c:i , 0- (J 0-1" C , 

q- '4- 0 I f) - 1O <:) - j" I f 

9 __ ?~o L,-~ __ (0.;) _ c-L!J I r 
-

9 

Instrument Rented From: lA ~ G('{vt dl 0 j'\ N\ Q.l11\ \. 

• 

ADJUSTMENTS 

MADE 

NO i'i t-
(( 

1\ 

I' 
L,. 

( , 
o< 

C I 

" l( 
L ' 

'" 
~, 

I, 

I· 

..-f 

H 

",. 
II 

" . , 
( . 

I ( 
{ , 

PROJECT NUMBER: cTV I ~ 
L 10 I <;'~ 

FINAL SIGNATURE 

SETIINGS 

0- {O -?( S--f' 
0- Iv /(Hf,rf 
0-(0 1< ~-P 
Crf c; 7,<,<. 
O-L.o T--<A:. 
c· (0 7;<;<. 

o -le;) ~"-
o ' I () ~fA/~ 
0- ((;;) '7C"'2-/ 
o -I~ 11 <"JI 
CJ· ( 0. 7'"'...< A: 
01-/" 7-< ,0(, 

0-1 .. ~ ........ 
0- t. C) 7<-<-
C,j - t <.J 7'..-r-. 

o -f '" r"'-' 
0-/ ., r""'-
fS -/0 7-<-
() -10 I<~ 
0- 10 /(5 
cJ-/~ .I~ 

o~ I~ rA:: 
o -Iu I~ 
0-/0 v=-

• 

3"lhO 
'39~ 

COMMENTS 

~-

• 



• ~ • EQUIPMENT CALIBRATION lOG 

INSTRUMENT NAME/MODEL: -TU;?8tb 114-7V"l 202 0 PROJECT NAME: NSWC Crane 

SERIAL NUMBER: o'll? '1</91 PROJECT NUMBER: C:r7J I sB 3957' 

MANUFACTURER: 

PALIBRATIOl' 

DATE 

q~8-ol 
9·/0-01 

I Q,(8 -0 I 
Iq,J'j.o/ 
Iq·)o·o I 

INITIAL 

SETTINGS 

O-/D 
D-IO 

0-(0 
0-(0 

0- 10 

Ltfmo77£ 

STANDARDS 

USED 

c9-/0) 
0-/0 

0;'" (0 

O-lO 
1:).- 10 

PROCEDURE IADJUSTMENTS 

MADE 

11'5 7l7l ~ ;f/t';..I6-
ti II II 

l( If If 
l t \ , \1 

II 1\ \ \ 

Instrument Rented From: l,(~ €,Nvt~()N M~N 17t \. 

FINAL 

SETTINGS 

o-ID 
6-/0 . 

0- 10 
O .... fQ 

_0 - 10 

SIGNATURE COMMENTS 

tL-
-vl--

-7/7-1/ 
"1!. 5J 
-;~~d 

• 



~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: P € P lioTb vAL -?O""X) PROJECT NAME: NSWC Crane 

SE~IAL NUMBER: ~DHK S·'S c; PROJECT NUMBER: Cf"2:) 15' q 11:- S'1bO 

MANUFACTURER: PHOTrJvf\ L 

fALIBRATlm INITIAL STANDARDS PROCEDURE ADJUSTMENTS 
DATE SETTINGS USED MADE SETTINGS 

FINAL SIGNATURE COMMENTS 

6·7,() I - (~O/A(R. As Pc-fl.. ~ KONb 100 I"'I'M I-'(.f-r. cH €{.f<reO F< ,TEI'( 
b-B·o( - 100 PIJM It I( II I-VV o£ 
/p _.('6 -0 I - /00 Pf);.A , l 

-
it h2---.br1_ 1 _____ ~4 M (?IL.. 

rb-\"'~\ -. \'<J\LQPl'tI \\ \ , \.00 ~\> '" \Vr1'C) / 
b~')cI -v, ,.. \W 00('1\ -" . , .. " I~ --\ ... -~\..v\ - \.00~ '" \" " tAl'.{2 7' 
~-~~\ - \(3\.'}t)\li"\. ~ "- '" ~C> ,/' 

\>··"':1-"'01 - \uIJJIhr- " " '1.\ I t..nJ) ...7'L 
G-~-U\ - . \U.,)J)P~ "' '\. -, ~il ;' 

\.:,·~V\ - wor''''' "' "" -\ ~ -
t:. .1.(, -0 I - iOO PPM l ( LI Il I ~.[-r..;.v C,;;/ 

7·,o-~1 - 100 pr!!\ 1\ l\ I \ I '1'~)£ ---7·/b'O{ - (()(J ftN' .... II l \ \( I~r~ ~ 

7/';9LtlL - (6)(7 "fJ~ u IA' I~ 1~*4 z -- c7~.&i~b.,7f 

l/'J.5'/IH - /otJ;!)f11h- u ~ 14 I,%~ ~ ./ 
-1/:Jt.! 0/ - /t:JtJ BI)/,M " H k V 11' be/. #/ v 
1'7/z."/J I -. /,1(/ "J'~ ~ . ~ ( , ~,('~ ~ 

"/~i/" I - /t:.I(J ,/_ ( . , - <I "?"~~ --1-7/2.9/01 - /~tJ",,- t" 
.., ~, 

7~"f.. .--
I 

Instrument Rented From: U ~ £t{UI r!W N.M fr<fA \. 

• • • 



~ - EQUIPMENT CALIBRATI.LOG • 
INSTRUMENT NAME/MODEL: e 6 pr-fo1V VAL I ').0) 0 

> PROJECT NAME: NSWC Crane 

SERIAL NUMBER: • 6Dt/F 3s~ PROJECT NUMBER :3 cr '" 0 en:> (~~ 

MANUFACTURER: PHarotlAC-

fALIBRATlm INITIAL STANDARDS PROCEDURE ADJUSTMENT? FINAL SIGNATURE COMMENTS 
DATE SETTINGS USED MADE SETTINGS 

lb·.:;': 0 ( - Iso7AIT'I.- /If> PfR. IMrrll,f. NO NCc" IOO;PJ'I\. ,< ~~ I='I~ cHf!£C/t.~f) 
/(10 Pf'r'1\, 

1~.7,.. ~ al - II " I t /lJiJ I"'I'~ -r/t/C- /J/L' 

f~··"'·vl - , I " 
. , ,l /,..-('A O~ 

[/.,;, J - <.If - II ~, I r I, '/"-<-<- o.A::: 
7·Cf·o/ - (00 PPM 1\ , t II -'10 olt 

-- ~ - -- -- L- -- - - ~ -- --- -- --

Instrument Rented From: () S €NV{ ~O ({ N. ~N'" \. 



~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: ?e PIldTl; PA<- 2CJ&::;J PROJECT NAME: NSWC Crane 

SERIAL NUMBER: _..!::t:D:..::::....:t<~:rL-.::3:.!:2::...t{.!.....-____ _ PROJECT NUMBER: C-rt:> I Sl3 tV 39S7 
MANUFACTURER: ~K't4J EZm~ 

fJALIBRATlm INITIAL STANDARDS PROCEDURE ADJUSTMENTS FINAL SIGNATURE COMMENTS 

DATE SETTINGS USED MADE SETTINGS 
~-(.-c , - ~ro/A-t..(.. AB~~ ,v~ /C'Dfl'AA J.,l- 6".ts Ex". H&lJI'" z.,.." 

I~I"/rl( 
e- 2).-(.)1 - /cJ d ~"" "'"" 

I' .,. , .,., 7-<- oK.. 

Instru~ented From: IA'" eNV\ 11 (j I~ i/V1 fN 11\ \. • • 



'" 
~ -

• ~ • EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL : _F--,/~D,---______ _ PROJECT NAME: NSWC Crane 

PROJECT NUMBER: .3 ~ 5"""') SERIAL NUMBER: C!2.. HD 3lC 

MANUFACTURER: PH"T~VA<. M.tc..~~ FI\) 

~ALlBRATIO[\ INITIAL STANDARDS PROCEDURE ADJUSTMENTS FINAL SIGNATURE 

DATE SETTINGS USED MADE SETTINGS 

COMMENTS 

~/~/o, - /I1!1:1/'~ IIS'.I?f .-,III;.1U #ON~ /tJO,? r.,<. E,r,- ///t:I~ L 4f- //,2, ")'L 
9/~o( - t I ( t " /(Jo.,3 7-< OK. 
Icj-7-0 \ - ,. t t ,. i dO. S 7'<- O(~ 

;9-R-<.ot - tI ., I' I<JO· l -r--<.. Q~ 

'i-/o-d I - , , t I (/ J~ c) z.. 7X. o.k: 
19-//-c.l/ - t I It (I l.Jo. I 7"'-<' 01< 

R.~{tNCCO '1.\7- 0 J 

Instrument Rented From: lIIS E-N,c/( ((0 rtl/ll1. et-t1?t'--

• 

I 



PC'f\ 

~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: Y C; I (0 I 0 
G, I 0 ~ I Cf41 ~3 rt, 

SERIAL NUMBER: ~OK. /) :::.;..........1..1....L.9~€~o~o~4:...l.-I-ry _____ _ 

MANUFACTURER: Y S I ( N c... 

t=:ALlBRATIOfl INITIAL STANDARDS PROCEDURE ADJUSTMENTS 
DATE SETTINGS USED MADE 

18·lJ·O/ ~ '5EX- RiCIJ ffr As ~ M{:tfJLf. y~S 

9-4-(11 J,/ lC , I I , 

s-e-~l v .. 1-1 7.0f 4u ,e . ( 

(. ., 8 .0) V S'E e- IU "'lit I- i\ q 
C -'Of.of V- \1 ( I I' 
G .20'01 v \\ , ( II 

PROJECT NAME: NSWC Crane 

PROJECT NUMBER: C. TO I c;' 8 #-~ CJ <:;;CJ 

FINAL SIGNATURE 
SETTINGS A 

Ole.. 7( 'l-P 

t I -rfZ.1C-
II -,-t A,. 

I( -1< r-""-
I r -,/~ 

\ \ ...,/~ , , 

COMMENTS 

CAl. A\...l t'~<"I\M€1ll s 
Db 100"70 SA-r A If( 
7.0 PH LO-r-Qd"S 13 E"{P , 'ZVl.. 

,w"2. 4: 0 PH la-roO:U3 ef.P 
<Po COt<,() I N\.r;!CM 

Urr 24:78 G 'f../1. OCJI 

Of!( P Zo'S€l.t ~Ol· 
LCrt"- C(Jj 1'1.37 

EJ"I 10(",-001..... 

Instrum.ented From: cA S e\'l (/\ f'1 0 N MeNTA \ • • 



~ EQUIPMENT CALIBRATI.LOG 

INSTRUMENT NAME/MODEL: is r b 5t> N\D S 
SERIAL NUMBER: _ . 0 I Co 0 844- A ~ 

MANUFACTURER: i~ I 1/~C.. 

PALIBRATIOf\ INITIAL STANDARDS PROCEDURE 

DATE SETTINGS USED 

b·"::)-ol V- -* (l.(~f{r I f\S ~ tMI'i{ 
";.4f . .)/ \\ -7' , I 

ADJUSTMENTS 

MADE 

'/ES 
II 

PROJECT NAME: NSWC Crane 

PROJECT NUMBER: c.--rZ> (c;-'t 
G~ I c;;e 

FINAL SIGNATURE 

SETTINGS 

J0J?, "3 CZ C:., 0 
rt 3> "t t;;'1 

COMMENTS 

01<" 7<?-d/IJ~ CAL. Jeff ELl~ 
1\ -J<'f...J) f...c....1.... P~{\AN\'EretJ\':::> 

• 

Do ,OO~ c;IlIT: ~~) 

b~/()'O( (,. (( 

\:)_ ').~-c) \ 

b-~ ... <)\ 

~-~ .,)\ " 
.~ 

6·1" '01 I I II 
7. Cf -0, l\ If 
7-/3 -0 I " plf 7 6 f-4.~ 

7"~' 01 I r H 

7. ,~. cJ/ • r (I 

7· /I~. ,oc \ I If 
7·2:'T·ol H SEE-R_~ 
~-07·o , I' II 
8-H-Q( t, U 

6 ·J..l·v/ t},~O' , I A,\.l -7 

(( (I 1/ 

o'-"'t 
U"V(.. 

'" ., t.J\~ 

( , 1\ C> 1(, , ( 1\ 01<-
l. .. 6~ 

I{ l 1 ok' 
,( 1\ 01< 
\ t \ \ O/~ 
It I l ok 
II 1I Ot<, 
,,~ ~ .,;Ire 

t\ --- -- r \ O~ 

~O~ D ,600 y"L - ~--t'I\ 
s.N. 9Cf I.zOOS' 

Instrument Rented From: US IS N,V\ fJ. or-<.N\eNTl\ \. 

'L""-
(') I\. I L.. uooo .. 

~~l'h" .... 
~n.J~. 

-11L.-e 
/'-~ 
-r-<"- JI 

71[~ 
frl LP 
71. f:# 
j( 'ZP 
rRR 
T-rA... 

1~'112 

7.0 fH \.0" ot>31'3 'EJ< 3/ 
~.o IH (OI"O..2l3~_2/_ 
'sp'(\)t(. IM~ 

toT :2..47f1 €"K 'l./.2() 
o(l.p , 2 06 ~\.l soL. 

LO, ooJ fl37 
Gp 101'.2(0)..... 

24$ "I;j..J, PQ~L-"~ ~c_~ 

t~~ lJAn. .. 
~l:!V'( nAft .~ 

'\... "l 
1\ (, 

CAl/cU€(/c:' Al'- PMAM 
/t4"C'f;' "hI", -16 /"",y 
c.HeUI~ All ffli{~, 

\ \ \I 
\ , \1 

CAl ~ CI-f€C~Ei) A\\... 
/fAL A it. /-';f;u,""P'T..orS 
c,,~ /..." ...,...,/'.>-

c.-hl I\"'l f't\R. AM§-] 

:l0<.: 

~Ol 

or 

~"f 

-:l

~ 

r;:r ~ 

~~ \.t 

PI f1'~) 

~ 



~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: y S J ~t;'O t-AU}S PROJECT NAME: NSWC Crane 

SERIAL NUMBER: 0 I CO Bt:t A. l PROJECT NUMBER: c..-ro I C; £$ -t:f.:- S~r:;;1 

MANUFACTURER: y~ I , N. c... 

f-iALlBRATlm INITIAL STANDARDS PROCEDURE ADJUSTMENTS FINAL SIGNATURE COMMENTS 
DATE SETTINGS USED MADE SETTINGS 

9·)3·0( .,,- .5E~ tl\-,H/ lAC) P€tl ('MKL{ yf:;~ 01<-- /1).4 Cffe:JdeD "" eTb<' 
DO 100% 5Pr1. ~tf\.. , 
7. () PH LUI 00313 E)'3 . 
4.0 PH loTOcn.).~ t;;f.:l 
sP. C()r4/}. j MS/CM 

LoTL4-78 (;.'f., 121 J 
af(f' - -zog.~\., SO(.,. 

LO\" 00.1 (l.~7 

~'f. lo/)..oo'L 
9/4/aJ v S'~6 ~-t""S ;Is /~., .#UA.J;J II tl r<:-<-
9/Q/o I .,/ ~iI 7.0 i 9.CJ I , i. " 7"'(.<'-

Q.l e;·o, V .sEe- {l \ C; ijf II l\ (( '7/ 5.-f/,. 
'1 .Lq·O{ -- l( n ( \ 1/ -Jd '?:..< 
c, ·10.01 V l\ , , \ l ( I "71 SY 

Instrum.ented F;om:1.I S GN(/H~O I'IMecr;4 <... • 

"'L 
UL 

I 

• 



• • ~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: pID·- aaao 
SERIAL NUMBER: ED HE 343 

MANUFACTURER: 

rALIBRATIOl\ 
DATE 

tsl ().~I ()~ 
512=llo~ 

513010':).. 
~lB' ID~ 
Col~llid 
(.,I~I()~ 

l~~ 1l>J. 
1~14')C)d 
leLs f ()2 
~'-lliLb"2.. 
~·11I1C\2. 

INITIAL 

SETTINGS 

N~ 
II 

" II 
1/ 

I. \ 

II 
f, 

II 

" 
" 

PHan::::rv ~c.. 

STANDARDS I PROCEDURE IADJUSTMENTS 
USED MADE 

15OaJT~E.1 ~~t\C\\JIIFR ~a~t. I, II I, . , l' .' 1/ I, ., 
" 

1.1 1/ 

l \ I\. 1\ 

" 
11 /1 

" ,I I, 

I) 'I " 
" 

I, 
" I, 'I 

Instrument Rented From: _________ _ 

PROJECT NAME: NSWC Crane 

PROJECT NUMBER: N3959 

FINAL 

SETTINGS 

~~ 

" 
i' 

l) 

I, 

1\ 

n 

" 
h 

" 

" 

SIGNATURE 

S}t 
~ 
~ 
<tI'e 
~ 

rc 
~ 
5fi( 
~ 
~ 
~ 

v 

COMMENTS 

\1 LOi ti OCll~ - O~ 
Ilect:>IRES c,.-/~ 

• 



~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: k f.J.rrrr£ :(02.0 fZ1t!U/S 

1800 SERIAL NUMBER: t 7r;-B 

MANUFACTURER: Lo.. N.~ 

~ALlBRATIOJI INITIAL STANDARDS PROCEDURE ADJUSTMENTS 

DATE SETIINGS USED MADE 

6·/1· O~ 7< ?..:-t-" 0-/0 AS p~ ('tf\r-lq[- U#777J (0 
'-/2 -0 t.- 0-1 e- " r Ai "1-1 d" 

1..<' - / 4- - 0 z.. - o _1 0 l I If 

Ih-/' ,Ql.- - o~/ 0 l l • l 

Ineenl Renled From: 1,/ S EO: N (/\Ill0 r-l 1M \;;i'\-n'\ \. • 

PROJECT NAME: NSWC Crane 

PROJECT NUMBER: N3959 

FINAL SIGNATURE 

SETIINGS 

O.a-IC) ,( 5--f/ 
C) d--( 0 ~ 
o <It .;) "?,A.. 

D+ l~ 7"'<' 

COMMENTS 

I 

• 



• ~ • • EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: LA M 0 HIE z.. 0 z.. • PROJECT NAME: NSWC Crane 

SERIAL NUMBER: ~ 808 - '7d I PROJECT NUMBER: N3959 

MANUFACTURER: L41'1oHc 

FALlBRATIOt\ INITIAL STANDARDS PROCEDURE ADJUSTMENTS FINAL SIGNATURE COMMENTS 

DATE SETIINGS USED MADE SETIINGS ./ .INri" \. 

5/3/42. .l..~- (J. oca A~/..d", .1. ~I '1lfs O. 00 ~.A&. ~ • ....-: (NIlfVJGD 2 
~ft z..fo z. 0, t:- 0 O. (.; cJ It N c.J O. CJ(J ..-:::: -" L.-. d q K t 0 ~ L<. 

~/d.3A14 o,CJU (J,(J(j l- NO 0.00 ~//":-. ~ d/C to OK.. 
L fis//oz. d. C/:J O.(JcJ l. A/(j C.u<.J ~ 4:.P Cit'" {(j 04-
~.hZ O.tI~ ~,oc.) " /'I'd Q.(/cJ ~ .A1t7 ~~ o~ ~dltC 

, ~ 

1~;hrolo2.. " N4r ,,-..,. ~Jd 
.. / // h. 'l. 13 C/o tJ. 0 ()~/' A.~J,N~;./"4I- / NO /J (jU ~-?L~~ (j/'C 

1'111 L. /61. 1", 0 0 /J 0 (;) I I I ,.( 0 _ .-I ~ r L /~ ~ orC 
l!e(/I~I'j)Z. £~" l> ",-00) ./ 1 0 0 6 7~ /p ~ o~ 
~;;~ /d 1... /T 6" ~ Dc:. • j Ale) 11 tl 0 7~ ~ .,.<!:.- o .... e 
~// .z/a1. C/. ~ J c;J CJc;.J , , ... v 0 0. CJO ~~r:..--.. Z? ,pre 
7 /" -

Instrument Rented From: _________ _ 



~ EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: X-r-~--=I=----..:.. ____ --G~ tVU'J S PROJECT NAME: NSWC Crane 

SERIAL NUMBER: OIL OO~~ A IS PROJECT NUMBER: N3959 

MANUFACTURER: y~r lNL 

~ALlBRATIO/'l INITIAL STANDARDS PROCEDURE ADJUSTMENTS FINAL SIGNATURE COMMENTS 

I DATE SETTINGS USED MADE SETTINGS 

dh()/oz #4 ,,-N7i4 ,(s/,M"puAI PG4/~ 7'''11' ~ ~'tJ ~L 4._ t:;I~ 

I I1g",J, I 000,.., VC/e-j /'" s/c.-
, 

o~_· Z~el/ Sui Z3 r .... // 
~ Do f..., ",1M ~ U ... ,,"'" 

i 

~hJ/o l..- Z ... , sf CJ...e uc. te. s. ", ~t.. I 

,P...-tJ ~Cf OK 
I 
I 

, 

Ins.ent Rented From: • • 



.~ • EQUIPMENT CALIBRATION LOG • 
INSTRUMENT NAME/MODEL: ~SI <t:>'Z 0 PROJECT NAME: NSWC Crane 

SERIAL NUMBER: 9'/('03.3AC PROJECT NUMBER: N3959 

MANUFACTURER: 
~s:t 

FALIBRATIOf\j INITIAL STANDARDS I PROCEDURE IADJUSTMENTS 
DATE I SETIINGS USED MADE I SETIINGS 

FINAL SIGNATURE COMMENTS 

S751liL ,..2. ptt '7 t 4 As7"',viuAl H"'~ 7.oci4-Oo ~~-~.. (TIC I{ 
I c.,.cl, "'Ot~c.J,.... j I _r/C4~ -7/7 , I,.."f. 

) "~,, • Z",~U ro/, ( Z-:J7 .... V' , t~~d 
~ D~ t ... A.I..... ,a, \I S/'J I 

~/z.joz .,..1(- -~ eHtr"(IC I''<Q81£$ A<;A'NSk)~A" 
~;"I:\ J 02. TA -'l sftwc/;"C/s· /'ZiJi;('.1 0 k lJ '"" 01. P,,.,C; 

LL~ht-_17~ pIIf 

r~t. I'''' -..L Wi//LL'~~/" HE'Ll SfVL=/ 

I ;?; Vl'J /a z. 7~ p~ 7 i- 4-' /fs /1'J'J-4 N I.A- II 11/ IMI E ,,00 of 4.00 I -£,A/.J' Jl o A::: 
I ,I ( 1L'",vv J,." S"/a-. I i'k .~ J CP, I ./ I ./ J. 
~ 1 o,e,4 . ZClbdAs-u I Z3'f:.nV 
J, + DtJ ,-.., .#1'<'1 ... I ________ .... 

",..// /,/D?? lole (K J. ) 
Jr 

4
7

/ l f/d __ I :I.,..s t c·t.~""( 

Instrument Rented From: _________ _ 



• 

• 

• 

APPENDIX C 

SITE LOG BOOK 

AND 

FIELD LOG BOOKS 





ADO --r-l) J ~4 0 
164=================-________ ~g~o~a~~~~I~~_S_O ____ _ 

-=======~~==~~~~~~~~:. =--== ~) i 

------- -----

-----------------------,-===========~----------------============= --~~--------------------------

-------------- --------=-J)-==~=-==_---=-----=----=--------==~--=---=---=;-=--=--=-=-=-=-=====~ 
~-~---------------=JrEvEt..oR~--- J= 0a\.~~--D:6:~-
~~-_~-==_~=_=_~~=_~~_=-_-~_~-_-_=_~~~=-____ A..\'-_ ~ __ ~l\'S ___ ~lh:·_~,=t~~§D..: _ 
--------- ------ ---- ----=-~.:---=--=--=------ ---------' - ---. ----------
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---------- -- ----- -. ----- -- - - ----- -
------ ------- --- --------- -- - -- - --- ::::~--.::::.:..------ -----------------
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Simpson, Keith 

From: 
Sent: 
To: 
Subject: 

THX, 
.Mark Francis 
Tetra Tech NUS 
Pittsburgh PA 
412-921-8544/412-921-4040 fax 
<FranclsM@TtNUS.com> 
http://www·tetratech.com 

-----Origlnal Message----

From: Johnston, Tom 

Francis, Mark 
Thursday, July 19, 20011:56 PM 
Simpson, Keith 
FW: Discussion with Keith 

Sent: Tuesday, July 17, 2001 11 :31 PM 
To: FrancIs, Mark 
Cc: Simpson, Keith 
Subject: RE: Discussion with Keith 

Mark, 

This IS good news. I'll want to put this Info In the weekly. 

-----Onginal Message-----

From: Francis, Mark 
To: Johnston, Tom 
Sent: 7/17/01 4:18 PM 
Subject: Discussion with Keith 

Importance: High 

TJ, 

Just in case you're reading your email, I talked with Keith on 7/17101 In the pm and here are the highlights: 

• Things are gOing good - getting ahead of the game 
• Brush-hogged about 7 acres - 6-foot high weeds - $400 for the work 
• Conducted the well inventory 
• Performed water level measurements 
• 3 risers were broken on wells - they were repaired 
• 1 well pad was re-poured 
• 1 well had a large hole In the ground about 4 feet away - this was filled In wi bentonite and then gravel 
• developed 10 mOnitoring wells 
• The SOD-gallon and 300 gallon poly tanks were moved to the MGBG 
• the 500 gallon tank has -120 gallons in it now from initial site activities 
• laid out 21 soil boring locations 
• began laying out 6 well locations 

• 

• 

• If time permits - 5 surface water and 8 sediment locations will be laid out, however 7/18/01 IS the end of the shift -
anything not completed will carry over to the next shift • 

THX, 
Mark 



, , 
I ' 1 , ----------- - r---- --~-- -----

--- - '--~------'T_-----, : 
, I 

-- -- - -- -- --- - - -------~~ -r- --;------

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

15 
--------.!-- -------

, ' 
~ - - -- ---- ------ --- ---, 

20 

, . -- - -~ _. --,-

25 

,--- -- - ~-- -- --~-- ------,-- - - --- -, , 

- - -- - -- - - -~ -- -- -------,--- -..!..- - '.---, 

30 
- - -- - -- - - - --, 

35 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

-~~;l\az.* 
Work continued to Page 

DATE 

I~.~J$ :_'!L. _ 
DATE WITNESS DATE 

B 100 P© 



PROJECT NO. 3 e>t~~ 3 

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

, : ~ 

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

r-------------'-- --------
, I 

;...-..-----------_ .... ------ -- --------. -

35, , 
1- -- -<----,..--~--;--------- - -.--- ------

Work continued to Page SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

~=~-ij-!L~?~ ..•. 
, DISCLOSED TO ~DERSTOOD BY DATE WITNESS 



4 
-- -. - - - --I~ -,-----~ ~-----. ------- ---- - --

- ----~--- --- - -----~-,----.!.---..:.....-..-------.~--, -- - ------------ -- --- - -. ------~----.---,,-, 
~ ____ --~ __ ~. - ---- ___ ...L ___ -,- -~-----==_ __ J 

--- - - --- ----- - - - ------... -J-----'---r-----,----' 

e_ ~:,Q. ~:- .2 ~ -- ~7=_~-:Syh:,~-;;:;..X-~ i~, -~:-~--~I~=;-~,~-=~~~:=~~,=--~:~-=::=~-=-- ~===: 
_.- -.------ ------------'--------------, - --, ---.+ - - -.- -- ------- - - ------- -- ----.- fj( ~-v ;; L - --- Pl\.-~:::-:~ -'-=-- ---: --~:~ .~~:: ~- - - -~ ~ ~:~~ -~ --=_-=-2==:=-~~~: --=~-~~~= ==-~=~-=--- -=:--i 

- - - -- -- -~ -;--'~I -- --- --,--:--- --;-----,--------, 

o-rtc.-.tt-N:tid- N~wiy=-i55Z/--v.i:F~-~D~-=:r-9;;r~/~if~<;;C!~.t"!z~~.r 
--~ ___ ~_ -_, ~ ~&Q~-=~FLi.M --FE.o~--~X~'~-~ --:-_-_,=--i ; __ ._~_~ __ :::==~-::~;:~--=---=== 

-r-j--,--'-- ---

• 

! ' • ~--- -. t~ ~~k -~~---~ii;:;;-5if;;~ ~':: :~?;;;;- =~@:~ii- -~~7-;;;-:~~=~:~--~~' -~~~~~~~== 
- --.- ------------~.--- --- ----------- --~---~--:---- - ------------ ---~-T-- --~~-,~'.--~;----~--I-----.:.-- -;------ ---

-;::'~,., -~~lt';e~c~-:~~---.)ii:?4Dr/A76: -:c-~w~--7Vf;lVX----~ =~-:-:---::~-=---

--~------------------....... -
l~_w ,~-,. + •• __ _ 

.. -_ .... - '" - --- -- --- - -
I~ ~'" - __ ~ ___ _ 

_ _ ___ ~ ~ ___ ' _____ ____ _ _ _ _ _ _____ ~ _ ' ______ ,.-' _____ ' _____ , _____ ...!. _______ ---l ________ ; 

-: K-.~' ",;'fA--~Qt./I:s,
,~. - R'c:,)ol¢~-I-.I 

-- -~--- - --.- -~--.--< . . 
-- --------_._----- -- -------- -.-, __ ~ ___ ~..._. ___ ~_ r_ ~~ _______ __' ______ • 

-- - "1----- - -------- ---- --------."-- \ 

--- - -.. -- _._- ---- .----~-~---! 

, 
- - - --------. 

". ___ ~ ___ . ___ • ____ _ .l... _ __ _ 

• 



• I I 

, 

• I 

• 

TITLE K ~ l.(/~ 

___ M~-"'--_. __ ~~_9<O- 0\ . 

PROJECT NO. -S 959 

BOOK NO. 1'"3>1"0 
5 

__ W __ ork_ con_tinu __ ed_ !~~m Page CtU"w_ ' K AA ... ~~ .e- - __ ~ -.- ~ .. ,...,.-.,.. ~,.,S'" .,.- ,,# ,nl J ~H . 

1 __ -'~_te_J):-:\r:s_, ~ '<C,AY6L ~y. , _< __ --..J?A:A/Y; c;e;;> 8L~<S 3Z4l~ . ________ . 

- _Qf>~~4.p. ____ ~~~:I/~:~.M~ ~""co/4T- ~ _~4iV""2.c~--~.,J/O~,.~; 
--__ _ fI! _____ So'!J'ji£, __ :_WSAmp.J,',.,.j c.Q""~'#;"~ s_ • c:: Q~.dlSlt S __ tg..} ________ _ 

_ ~ __ jj~_~ ___ :£9.._ ,_~~ $"<-'';,.,_/,~s _ _ __ . __________ . __________ _ 

, 
I 
---~--------.--.-

51 i I 

I ! 

_~ (np_ll> ____ i_(~) Flps r~(JNI u.S".. EN~A'q~~~/ _________ _ 

_~ __ W4_t_Q~~_4_. __ ~ _H'.E"I ( S ~.G_r-!. __ ~oN'" ~~ _ ___ _ ____________ _ 

1 : 
~--, --:----------

i~-~;~---__ _ 

__F~~_~ __ : ____ ~ S T / tf'$Z'-~ (I:t;!) :_ _ _ _ . _____ _ 
,&1~.~ _ F!t.~ ___ ~_ /;Y~,s _ ~~l C. A~?-J. , ________________ _ 

- ~~..,.#/.2G-d. .~.".A~~U""~u".A::. /- _/d.e"?l_S _____ 6,.o.~/A. -t_ F4D~_ ~!?! __ , 
- WCN'" al/cA' /¥S"'p 

).---~ ....... -- --~ - -
i 

~--- ,---..,---- ..... ---. 
10 1 
,--~_,L _____ _ 

- - - - ._ - - - __ - ____________ I 

, , ' 
r-~-'---- -- - - -- - -- ------ - ---- -- --- -- - -- ---- - - - - --- ------ -.-- ------- ---
f.--LS/P&:!- __ 'l?Lt2y4' ____ ~~' __ ~<$B~,- ~ aA.DcK._o.~ __ -.?~4V.a/:_ &~ __ ~~ ____ . 
L-i -1---'------ _____ bOHA<d~ : _ ~_Y~~J~ fO-~/ J>~~~-.;,=--~/~4V.~- _r!..~s. __ ________ ' 

IS! ' /' ~ __________ . ___ ____ ~/lM.qv-{_. __ /;/~:- _r.u. .b_~//q'" /-+_ ,/:1_"'~ __ ~~~ ~~~-t W-"f.~e _____ : 
__ ' ___ ' _, ____ ---lAc. ~e.~~ __ ~""-I:~fo~ __ L'~ "Lc,) /d-__ ~44../_,,(cJ __ ~4~«£L_E!~?: 
L_:_~ __ ' - ------- _~~.r/'_fJ.;.~_ Jf2/1~- !~t!.h<£ -r'.d#/~...e _"'~4/~~!'_ _ _________ , ____ : 

L)~Ci.e~-L-----::------6'c[t~'!~-- 6<!.. __ ,-~4..~<:;_ 3US w/;,,/ _?_4 __ ~/,(~ __ 4J~_ ._~_W~ ___ J 

i : _ro/?_ 'i6..;n~;"~_';"J h?~.ttF:r?A./ ' . 
20 r------ --

,-' -;------ -- -

-' -,-.... -~...:...----------- - --eND--
_______ . __________ J 

I 
r---....-------'---------- --

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

251 
I 
r-, ---------
I ' 
i 

, , 
, , 

--~ -----------~-- - -- ---- - ---- -.-- -- ',. -- - - -- - ---- --- -----' i , 
l' , f--L---- --~-- --.-- -- - -- --
; I 
t--;-'--- " ' 

~---- ----.-. - - -- ------------------- ----- - - ~-. --
, , 
; ,I __ , ____________ t. ________ _ 

I :----r--, -:--- --. -;--- - .. - ------ - .---- --- -- -- - -- --- .! 

-;---,---------- -- -- ---- --

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

35; 
_, __ : _______ u ___ ~------.--_-'-- ______________ _ 

: SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page , , 
--~ .. -..-,------~~.~-.-- .-,-.-~-~ .... --- ~- -----...,. ~ 

! SIGNATURE ~ • 

~DISCLOSED TOAND U'fiii?sT~ ~.--::- . -

DATE 

DATE WITNESS DATE 



, ' . . -~--. • --; - ,- ~-' 

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

~ 
---.-~ 

----1 

---.. 
- _., I 

i 
;, I 

t 

~--;---. 

-- -

• 



• 
i· 

r 
I 

! 

TITLE N S ~I C C R ANt= PROJECT NO. 3 95~ 7 
,_._Tc.JE.S. ____ e_~o.:t_~_Q.L __ .~.{~~ t.~!t~~l~_~.r. . .:!:O'_l~~~.~~_~_~~.!~~ .. 
~.~~rk.~~t~n~.!.~._!!~!!'.~a!e _W~~;r~~. - ~.-'! __ l #uA-J/(-> ~-I __ 8.6'~ . 
:_.'>-<G5.~ .~c:l-.~ _____ ~ . .44A~·Vc{, _@ __ 8J..~. 3Z~.s.. .... _. ___ .. __ 

._._' . ___ ... ___ . . ___ ,,~ __ w~.~&::: __ """~ . or.cl4A .. ~_ E)(ts7".r-:G L-./~", S ..,l~ __ 4&~. _. . ' . 
: ________ . _____ . _______ ._. ___ ._. ___ .de.uel~~eI _C.1.4~. -. _ ~!':':..? __ . ______ . __ . __ . __ . _____ ._ . __ .. ___ . 

5:_. _______ ' __ . _______ , __ .. ___ _ ~_.Fg6~. ~~ I-;,C'~. __ ~~ .. ~~T:"~-J; . w / /1/A'7-~".'r.~~"!'Y4.L' 

/(';e:.<. _ op,: ~$ £",,~ -S~1i" l;5 + .<aF #A,-It(ES ~.8 __ 

_ ::J)J.c.iCq~S. _1I..~.S .. _L$.!'~4S.; -Sol, ].4NO. L~ytlu~ __ .. 

~U(_ /H6t£ f {../O'I,.", .... 4"" ..J... ,7 d ~e .-I??& .4..G -1-0 __ 
.f;-1;t/,~ /"'),,'Ur a,p ~,4-~.T_.., /c~C/..,k .. ~;_j;4:.~ ... __ . 

_ p~. eJp. mbEl,;~.@. 0 gOU.H.-':'"S .. e{oeio.,. ____ ._ .. _ ... ___ . __ . 

10 

4~.&T ___ .g4~ __ 'i_.~,?<Z~ __ F<.JA ~(G.&<5 .~/ ___ . _______ . __ 

L_. ____ . .. '. _ . __ ._.7 . . 8~A-t . 

15, 
---- -- -- --: --. R.~~/d. Z .~.!.-+-r"''''' 2 EdD ~ N-4-v,Y . 

.. ____ ... __ '" J(J~-."I L~F4Y;(E 5 

-'.\ s.~ ~~.s_ ~ Lu~ ~"":( _ 
.Jz'OCJ _\-\-.... s. ___ -._ <i:~~.I-//d.Fr/c£ T. ;r;.~.vsr""" 

__ ~'IS~_U~S E"A~\\G.K. Mee-f;"""J w-/ .A/..(V y 
-r: BR~f }fOr ~// rA'''~ ~.KI"~ - ~"'r GaJ,'// 

. df!;/"vc:E ". bL ""'4"..A".-/d'f.. i&e/~~~ 1$-00 1- '4-qq .t-;.r:s . ,,- . 
. . w,j/ WAIf- r-Q~ d~ /"~.d'" 7 ~ . _ .. 

• .I~""d~~ e-y., IN V£JlIC.!'rLf. FOI{. W.eLl 'l>EVQl.O~Nf~~.?" 
• ~",~/. YS'I £ ~4 /Nu)"-/.E 

• To~~~ ~s~ -:v! ~/:I;'~~ ~GCJHS'-A~ 7~/,·/iA:." . ..e'ct:""",:M-.J. ~, 
.W~·I/. 4e./':V4'l +U~o"'~"'rl -,?prS"-'!NU'-" l.4J, '//. /44:Y..~ _ . __ 

25 

C-A-.\ \ 0,"" -'f/'{~ftN~/""'/ . .-?",c..d. _.~_._de/"d~~~ ,~,/"'~v£, __ . I ;_._- ----, 

dtr~c..+I .... '\.s +... c"r ... ",,4'. <3,,,,,,f~ C).cl 2'J 5 _ b~~~~1>'\ ___ _ 

a\~~W\~:~.~\.~ ~ adaN _ ... __ . ______ ... __ . _____ . _ 
30' 

,----

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

35;...&cd~.'_ 7;m1),cA'ftW.. /OIf/C'eI_4d~.r RE.,(/~ / .w/f~/?/~rs i .E~. __ .~pq.d-':"tJ.t/c 
>..::IEN.1IF1~,BINDERYPRODUC:I~NS CH~C _ ~fI>MAD615t1oll-'1lA/ /.~ r/"s e:/ tll;-rE. W~rk co~tinue~ ~~ .. ~~~~ ". 

SIGNATURE DATE 

_~l~A~_ ... _. 
DATE WITNESS DATE 



8 

.- - - - -. -- -- - - -- - --- -- -- -

MGBG Pre-Start Meetinq - August 7,2001 

Name Code or Org. Phone 

«'-j; JJ P)Qu~L ID[;320(h:eWJ fSi~(L3:;-
~ -;7 1;1 

RO~'lJd w Z; -tZmz0 EO!) 3L{5& 

St)H~ J... efel((.. t=.'f.J(/l aD ?:>ys-t 

!f{-/tVE1II #~li'!J /c-zR~ 76::A" ,)../v~· 7?O~696V 

1£/?,ey ~oJA HN T+ NLJ 6 4/2. 92.1 8f!>57 

T;~&~~ ot:I.3 ~j-r: D's-

\ ~ u.De~Cl\0 ~ ~"-.r 6(P~ J~CZ 
"'-'-'" 

~Q~ ;T. ~i'~'" 01'S-(0 "" D 
,/ 

tft}".ilIU 1)lJle~~ {)c, r /' L!t/Z 5 

~A!ZJZLf ~~()) 062- 54-L 
(loy p...t) 

To~ Ji"l~ W\) to", T t- AJU~ ~1Z./1u -'(PIS-

'"B~ \\ CT~ i'e) 
(loy ?l,ott,J 

5pI\I S8"~-73" 0 

~ tt.ll!r- Dte7 t ~ (o~ 

(r, r lP " D ~ \1111\ Q 
6~o -.3 l<Ol't-

-
- .-.---~- - -

- . ~ -
-+ ---+ 

- - ~- - -

-- ~-- -:.......j 
.~-- '-
--____ --.,.- __ --'--0-- _ _ 
_. _ _ ~_ 

_ _ __ t ~ -
, 

Email 

-:6J1y;;~U"AJ (jT,)1f 
""ct,A., " 1.1)" .- ' ; 

. v 
Z i -t 'Z V\.\tU\ - R. r!? c ,... .... ~e, 

;'la.;;-'/ :~I L 

k..Fe..vP,e. _:S fJ:! Cf~~ ,~~ • 

""mtIlV"~K (fJ rh;!i.·S. CCIt'( 

• ~ 0 ~ A \-V'o' {@+tNu s-- c.u """ 

&t.4c-...;oL £) L ..... Jr::.A.t. 
0 

~l<.>~t~ h'f"tu>ei\CV~ L 

ore.tT_1@CI'et-f:'. noVIj. Mi\ l 

F;" e f'V"C ,,_ cd e: nu'" litH' V." I 

PATTasDtl __ lAP.fl.,-/:JChl~IHJ JJ, 

~t\w ~ 
D:vj.,. - ~\r' y Q cr.......:. ~-'Y." ki 

kA-'- --- ;-::-::;- _~ __ :£ __ '_.....J 

8-07 -Q" 
----- -

- -. • --~ +- --, 
-- - - -----

_ --_____ ,_.1 

.~ 

( 

• 

11 

1 
, 

i 1: 

i 
;1 

• 

~ 

I I 

/. 

2 

2 

3 



• 
, 

, 

• 

• 

TITLE 
K. ~A"'UU' ( ". t'\) 
~. O.~;-I (""t' 0) 

PROJECT NO. 3fjS~ 

BOOK NO. 134 0 
9 

,~ ___ Wp~" _ , ~e.· ot:, • 0' 7 . ..eoJ",,,,J C -r.L.) 

, Work continued from Page 

..9J.QJ;L#.c.s_:_ . .t'!AA/"I_.@ /AS:S .w/k:.--:-o6-f.lf;"v. 

, 07/6'HAS' "'I!.ltl"~ ~ BLP~ 3Z~S ; ____ • _______ • ___ ~ ____________ ._ ___ _ ____ • ______________ 1 ____ _ 

k!/ ~'Y'. &/-!l_.~~ __ . 
::I _Ie ;"AS r Eo~ T" D.c.cs CI~ , - - - - -~.- - -- ----- - --- -- ------, 

, 
---_.----- - ------------.------------~ 

:._._.Q80CU¥.U ____ . _ /H1~f~./.4-'!~.6 .. ~~<~~'.o/!,,: I Ii Z)~"y.r . ~O __ ._.At~~~. ____ ~ __ . ____ . ____ j 
5 ' -

~ ___ ~8~q'~s __ -=-- A1~/".( __ @ .~~.~ __ .f~~- _._~4' a ..... S ~~&~9-. _. - _ .... _ ._._. ___ .. _____ . __ 

. __ . ___ 5£#._;0. /~_. Fo.If,. /.,~~f_._~~_ ~4,cs:~.o/~C~ .. - -----. -- "- . -.-. -~- -- ---··-i 
A.::..,t;.~. Z-l4- s : _'_ , _____ " ___ .. -. ___ ..... _ .. _____ ... ______ ~ ____ : 

• 06..f1l";'" _ B,;tsc 5~1/, 9_;'" _.,e,D/Q '. (HE~o $"/.~,,!!,~~~) __ Ec(,~~rr~~· 
• BA~~/CA/4 dE,c,._L~~-7..- -"_G Z5.(A<;c&.rr ~~p , , I ________________ , _______ -.4 

10.- __ . _____ .__ '. ._ ... ~. ~"II '/AL",_y _.+6 .. -/£~: .. __ _1_.:..-.. f'G¥V B"'~,,~;:"'4- -~~~- ~~5f-i-!:.. ~~_. _____ ._._: 
________ .____ __._ .. _ PN£..e-;::-&:C.~#~ .. _8.~~4~ . .r .. - -- -- ---- .-----,.---'---- --.,------,~-1 
_._ .. _._ .. ____ ._ ._ ... __ ~ A~C)._~~.~~-"".;__. t2 6'.'I~~~~S- /-!:4!~ JVF_~_~~~ --.~":~~.z~lc__-L-I 
; _______ ~ ___ .. ____ ~_ SEe P_-/!? __ F'.(J;£ ~'(L~_ ,P£~S"tJ.~~ __ t~. _~ . .tj!. __ J_~~r_,Po·c)'~-t-~:...-J 
'--_.-' ____ ~ _________ .. ____ ,41!-"h'V"~"Pf'L_.( "! )_Q.~._Z?~d/;A/L21I/f~.;f-- - ---.-------------' -:...--"-_:-l 

15 ________ __ _ _ __ • CAt-I. /~~ _ ~f J(/u.e!( __ /$.ltM;(.f _.I!.~d~ . .,teJ . . ~4..ci~v./ f>,~-~_-J 
_' ___ ._. __ '.' ___ _ 6~/'/E.<dt?~ . . "" $.,I~~!'!')- .6$# .. - :{'A.t~' -~~~~A.(-8M~y_~~J(I.4~J 
, '~ Po ' , 
' __ i?_~~'>-~L __ ._-: £-1'.0 ~&&f,,-/ -... -. -----~~--. ~"--~-~ 
'-.4.9..z£d~~ ____ ._ -_~._,r.e~~~ _,tl# _._"-~L}9. ,3 2~..$ .. -- ---,----:--".--:---l.-LJ 

.C~/I. .M/~A';" _Sel#~~AI?~"'" "':-d"'- ~..e...,. ... /$_< ~-r.A ; ! ,--- ------ - - - -- - - --- --- --~-----~---.- -----~. 

20: ' " : I j 

'-__ __ _ _______ _ _ L"(lilfo ____ ,t!/E~P . "M,""/£;<'- _5~//'/'~S ~ _ . __ ..{41j_~._.~~~_7-<~_~~ 
~ ___ ,-__ --:----'-- _ .'--____ . ___ ... 611 .. ~~~;I( .__ ~/ i..S. JSf,et4S--. I-<V r.~. _. _ . __ " ____ .. _______ .L-L_LJ 
~/L"-_~ __ ~f __ . ___ -:..;. ~~~f~'- ----------------,-- ----, ---.-- --~- .- '.' -----.~----,- ---~. ~ ; ~ 
~11.3.f:--d/TL- - --~ i".!";Y~- i.;%_~~~~-6..,.f4~-r.C>-- ~~~~~?'-. -~~..,~~ ... E·-~~~1 
/zo..~_/t-1.J.~ ___ __ ~ .. A.~~S~_ ~ .. ~ _~~i_ ~~_ Y!"A ~A ,,~.-</.V~ .c~ ~~K_~~4:L~)~~-!-{ 

25
r 

_____ .. _ _ ,. ____ -;- __ ~ ____ .' ___ ') . .l11oJ.lC _:F~.~ .. ~~~~~'v.- '#LD .. F&1A:. p~c.._~~ ' ___________________ ~_~ __ ' _____ ~-' I , III 
1 __ , _~_' _____ ' ___ I_._.c_. Z. )_v..~k _e~_~ __ ?!~~~_l! ____ tll-O ___ . .. . . . ____ . _______ .-'. ___ " ___ '---L I I 
,I ' , ., "~ 

r-'----.~-----.-.. ,---. _____ ._. £~H_HL,Q&,--.IA/e/~/C.7:.~K .t}~_,#~"."--rl2.-~~.,t-:~ D.I;;/~ t I 
~-----~----- _ . ___ . . ___ (;~~_,"-d:._ YP€f,-¥:4~-7 j:~~e.I~~ _~"-_. ~t$i!.c:i./~ __ :2i_!'. :JV;t/~~~~_~_J 
:... __ ..: _____ : __ , ___ .. __ ... __ E-q~. _ _b.:.~~/~~_' - ---. '-. - -- - .----- .. -_-- __ . _____ .~ .. __ ~ ____ ._L __ ~:_.L~ 

3°~/32.,oll~.s-----.. -___ -:: ,,~''''-D. 'd.d __ .O,,;!a.KJ-- ,.CA~£ #"tJ'Y. Ia_ /}.&~~{;~(r!---~~I5-_~ __ L_i~ 
Y4QQ.t!.d __ ~ ___ ._: . . _~~~~t _____ 7A.·1/4~~ ___ ~~..(~.V'_~ --~-. /!f.~~~ .--.~--- bl(d~t:C~-L--l 
L_ :_. _____ , ________ ~'. __ _ /£A7""-~4i/~~ .. d~r - ~A-'y ____ - ?;q-/k..r /4"'~4:.~~.I_r:KA~db,J~ 

, • 1""'1 r 1 : 

r--'--------- --.- ---- .. /p/~.6 .$f!-"-'~.--.s~'lD~~.E/ .-'Hd.t.~ F;J/ ~-:.~. --~/".-.r4j-·-l---! 
: __ :.._. __ ~ _ _________________ g~4S.~"-4" __ reJA __ p~-V'-'?'7-,; //1.,/~"" .C)r-#:;"...~/~~~~4-;l.{~ 

35l.2_~_~_~~ _______ .= _?€E:I.' ___ ~:7!E _c,._ --- .. ----~ ---,-~--; 
Work continued to Page , ----- .... ,----, --_ ... - ... _---, 

, 
! SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 
L ........... --. ____ ~ __ ~~ ~ .. ~ ____ --p- ~--- . -----.- - -.- -~-- --

DATE 

&"'B- 0 ( 
DATE WITNESS DATE 



l()~S~U~~~EC~T=========-==~-=-===-==-~-=~~~---------~--------------------~~-------

BASED ON 

BY CHECKED BY 

! : '-' ' ' , 
I--_~___:.._' NA~L~ ________ _ 

DRAWING NUMBER 

APPROVED BY 

._---'------ -----------

DATE 
e· 9-01 

-~-----:----~--l 

~G. I _ __ --'------.-_____ I 

~-----,-'t:--rrS cd1.!-""-,-c--,---: FS'lf-il S'-((----N#'/--£'/J!~mu~sAkt; : 

1--------I~}("'fM"2_"',.,- . jJ5¢ -,~~ (. -~jJ"';.T M J' : 
t-----~i~I~-1: :Jk{)~: ,fs-l/::ro-, 5'" ---_-~-_~-It~ ~flM,L~=--I! 
!------4-'-------t+.~i -~J'tLj.-tJIJ(JPw",a-~2t+---5G"'~-J-:~-Y " :: 

1 I I , I , ' I I " ' ! 

Y'1eej~_.' ~S-'i - IilJS-~=~_,r:;;,-; 0.7 ~.Ii 
:: ~_~~=-R~ /~-I~~ ~9;-/2j~~~~~~~_-~7J~ q~/i£ 

: : : I 

~+"-I--() : : '~0~ __ ------=~'_____""'__'_' 1-------'-f/&QS_~~:~-_~~~~=&~ _--'--_ 

-~--,--T--~--------T-- -- -------- - .,--,' ..... --- ---- - - ---

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

, _____ ~ ___ r-__________ - - _____ _ 

--t-- ---------- -----,-----

>--......--------- -.--
" ' -- --- ~- -------

,------------ - -
-;--- -- --:---

'--- --, ---- -.-- - -_. 

, 
--- - - - -- ------_. 

- ----...----- -- -- - -------...: 

11 

1 ! 

21 

2~ 

31 

I 

3 



• 

I 

• 

TITLE N S we C~AN,c PROJECT NO. 11 
BOOK NO • 

. ~~-<~-~--. ---

Wp4TH.F~ - ~~ # ~A-r~O ___ 75~~ __ .coW' ~t?'.s-
; __ i2J:A5t2h?<J _ - ~Mi~~ ~ .:s/r€/4~PCi_"z~~_ ______ _ __________ _ 

: ___ 1-_'-___________ TAL.K-W/' -r'. '8,..64 -J),sc:::.uss __ ~e. OP.L ~d~ __ _ 
--- -- --------------- - -- - --:s.'SS~4 s -- -_']) .. '.s~S'.re ~ - - --- -- -_ ------ ---- ____ _ _ _ _________________ _ 

5~ ____ : ~ __ I_: ____ _ _ __ _ t) _ ~~A"~~~_ -rA-D - -r:-~~ <!.~~£e~ __ ~'::( ~~((~~ !"fZ~~L ________ I 
_~ ___ c ____ ,_ __________ 2.) __ ~H~~v/~~ F,I(.Oh( G.t9;tAG& _-Li ___ B..,~~~~4:S _________ __ ' 

10 

20 

25 

30 

35 

_______ ~_ _ __ __ 3) i?,-,s£ S+Jt+;_o~ 7?A-S>'~ -_ IfE~_o ~"'.-4f~ .... ,..q"'S'___ _ ___ , 

' _________ ~ ________ ,___ 4) Et.cc 7'-<'-C~A/ - KNo'-'V S ~"!!~~ __ ~4'~___ __________ "_ __ 
, 

____ , --- -I - - --- _. --

i 1_ ---- ,. - --_ -- - _______ _ 

__ c>_e2..Q_r\~s_ -
__ (::t9_10_~ \~ .... S -

SCIENTIFIC BINDERY PRODUCTIONS 

I!:# 6~RA<3.E __________________________________ ; 

~3 _ Ol<i~ L"iu.t- PHo.~E.s __ -' __ ~_f:'~_?C _ _ - __ ~~~_.~#4"~~; 
Bp.$~ si-6. RJUHC ___ <____ ____ _ _________ < _____________ _ 

iT 4- T .... t'!'l Js _ 'tA/~,lc,~ _'e __ p~d(:J~~,J!-- __ ~~,~_~?:~."i:_~ ____ : 
\<:. M. _MZ!E4 PCl ... :t 0.. ~C)\"c-Io _+.. 5S<=-:(;l~_T __ -"t., __ ~~_'B_G _____ : 

-:to b ~ T R __ L4~ ouT- "'Vc""" '~~~~~~ __ p~~'__-_£~- : 
~<..18L.\ c:.. WurlC S - -- -; -;r ___ Si-'~E~?_t;[ __ _____ J 

,Porf-Pr-~(o"*'...l s(i'1- ~, @ M~8.~/ __ ~~o.(~c~~~~~~_(~:-~. 
12€TUA~ ~o r;.E~() o,c,c/c4" / e~DG '32~S: ______________ . 
c,~ ~L. '-l'" I ,e~,,-,...... 1<&-",7' A I.. / K P1 @ S~o~,4 __ ~ ~,t%-f_ 6<VJ_ ~.P_~cM. 

.#-c~/oY4 ~ ,('Yd4'A:' /?E~ / cI~, _~, _ 4_e/~ - ~":,tJ:t:(?_~i.c!: 
) ... 

PI<:..K __ UI' E~~pr/¥;'; ~E~/ _______________________ 1 
~~'/ ' 

LOWES - ~/~"".6"'~A L:~C. ~ V ~e//",-/.[~s -t-47'!c._- ____ , _____ : 

ItCro,r~" - J~$ 'c>.-< po;/ ~.a.s"~7 ~p ___ , ______ , 

$A.,.,j c'/v6· B~.t S"~,,~ s 4A d/j"'" d"fo.,- _ _ _ _ _ _ ___ _ 
4""-t:;""~ @ .,c;~~ 4!) ~,&"."e-/t::::4" __ __ _ _ __ ' ___ l ___ ! 

ed.fiCKI'pq' 1,Ar/ 7: .6'''~4 / ~<:.c.. ____ T:_~C?_~'~_.S'7"<.l~. -¢'~cfc:-_~~~l 
S~~wAl S~.e! - <::/.;rc.c-.s~ ~ ...... ",/4--"" ~9kd:~J _ ~ _ _ __________ _ 
./I-,:r/v£ @ /PIG 8G (T. D. I /<.1t1. ~ r.~-J __ _ __ _ 
_ L.lH£O~O Lt:;, ~ S"v//,1-~ ___ , _____ . 

Work ~ -//AJ/z..eS ..c4'h'JA/N'fl~ _tV=' d"7 ______________ 0 _______ _ 

LaFT #5/1(/(1 C;(ANE 

,"«'co OMOO M""""~ ~ 
---,-- --- - -- -. ------;- ----r-----

i 

\ - -- .--- -- --- - --- ..... -- --' 

Work continued to Page 

DATE WITNESS DATE 



i -----

1 ____ _ 
11 ;--;-- ---- --------- --

[ - - -- -'-- - --

, ----,~---- ---

,---

!--------- ------- ---! --

2( 
~-~--------- - -
:---- ~ - -- ----~ -~ --
_;-___________ ...1_ _ _ 

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

-----------,- 1------------

- - --~-- --_!..-'---
: __ ' ___ I __ -.~ __ --~--

!---,-----------~ --- 2l 
1------------------- -' 

,------------ ' 
, ' 

r----~---------~-. L 

31 

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



• 
, 
-. 

'f 

• 

• 

TITLE NSwC. C!~AHa PROJECT NO. 13 
BOOK NO. 

_~ __ f..rl.!.. __ ",~f!l.~. '-~_-_~.~ __ ... .. _. _, _. __ ._,_ _ . ____ ,,_ -'. ""_." _______ " 
~~~~~.~~~~,~~_e~_ ~~~_m_P~~e __ WL~r~~A(._: __ . \4 51 ~ _ i-,~ ~MlO. ___ ~ \')'k.-- -e~~- _ Luw __ 5_~_.f ____ ~_._~. __ . 

~ __ Q 4.'~~~!":~ __ : __ A"''''~''E _@ _ .~~~~~ __ . __________ ._ .. _________ . __ . _ . _________ , ____________ _ 
: ___ .. _._. ____________ '! __ ~T __ ~~ _ _ Hz.., __ F"//;~ ___ $"r~'u:'l ___ ., _ . ____ . ______ -: _____ ' ___ ~ _____ . 

,-__ ; __ ",---------- ________ ~ __ ~ ____ : ___ _ ;;r.p_~ ___ 5':f9>~~£_ 4AG~. _.(S~tc.~~ l'\-~_ -~h~4f~A~<;~.)' , __ , 
5L-.~ ______ ~ _______ ___ • ____ !?~~~. __ Q~.t: ___ ~~.:a }?:.-t:/ ___ n.NK __ _ ~ __ ~c;) /.1<£ __ ~~ __ ~~w:_,{~c.~il~ ____ _ 

J " • 

f-~---- ----'--- ____ -! __ e.\'!"\~d~ - ~-99..-7!tJ __ :_-f.!1~1f._ . ~<t'-K.. - i,.,?!~ . -.:5"Q~/~/ .~~~r.< __ _ 
I ' I 
~ __ " __ , _____________ . _____ -I;,uJ4~ __ ~_Dw __ ~i~lC.o/~.- ",,;(.,.£~ __ _ ---- -------,-------

, ' , ' 

__________________ ' ____ 0 __ 5M4AP. __ ~S.I..':.m* ___ );el("j~_~~ . -I~-"f7k~_s __ ---__ -, ______ J 

;---_. _________ . _ _ is_. __ 51,,_b_dt'.u ____ ~,(c/s- w/..t::4/"v~1' ____ __ . ___________ + __ _ 

10~-,---------.-- . ...:--- _ . . -_11 __ ~.P. ____ ~$c.'!d:~~ __ 6 __ #'~4_G, __ ~ __ .P$~,--""~ .. _Ra¢:75<,,.~.,L_w.Grl:::. 
L------- _ __ ~ ____ ~1,1':.f ___ 8H;~-_/'/<;'h?~~/ _.6e.,4~~_~~ _____ ~_.hQW'&- ___ ~-4: .. ~4:~-+_ __ _l._! 
I r'; : 1 

~-;--.-----. ________ _____ E"&_S'K ___ ~"'k~ ___ *~--E.-.~- .Q~7---~...../GA ~~';"'~.s ______ ~ __ i _~ ____ : 

L_:____________ __ _ _0 _ __ ?.,~_6."_~__:t __ S;<AAU$ -f '_.#c~./.. _ ___ __ _. __________ . ______ ~-~-~ 
~--~~-----. ___ --- -- ~-- gq,l{l/-~rl/dl..,, __ -bdw~~.¥ k£Ak-IIf!~t£n-'I - _:I;. _sc::.r~e~'_:JI!$._._~'--: 
i : If < r.;':,; 

15~ ________________ b _C-..sl._~ ~----~6i-~~- W(N4 $.od:: s ___ __ _ ~ __ !_-L_: 
, ' i 

~-y-eu'6.1f.:5----: . u/!!r.. _~i7'F ----- -- - .. --- ---;----- ---~--,----i 

i--12;i;~..i~---fqi~;;_ -_~-.. ;:;;~~¢s:~- 4~, _ ~ A~--J_t.J-1-rc-
I' y-. 

---- -----;----~-

l---- ------- --.----- -- --- - ---- ---- -_WA_£' -__ A?"'A~ ~ ~"_Q.r 
20 ~-Z J .'_0 _ ~f _ _ .:-. £~l!-!~~ __ -f~ __ /¥l~f~ I 

i_.~ __ :..._~_::.._ = __ ~. ~ __ ::.:::.: ___ :...:_;,.;_;;;;_'"" ___ -....."..,.--~-:-:-~--=_:-: __ ::-:_= __ ~_ -=~ .. ~~ It? 

.-- ----- ---- -- -- - -
1 
I , 
~--'---.------ -- - ----- -- ----
i 
! , ' 25 1- -- ._- -- -- _. - --- --.. ---
I ,- - -- - - --~- ,- - - - - -- ----- --, 
j 

h----------------·--- --~- --, , 
1--,----, -',- ---- --------- ----
~ I : , 
1-------_·_--- -,---- ---- ----- - - ---

r---- -- --- - ------- -- - - -
301 , . 1-__ 1-- _________ __ - - -- --- --- ___ • ________ • ____ _ 

! 
'- ----~------ --. ----- _ .. _-- - --

~--~ --- -"<------ - - ~ - ---, , 

,---,-- .... --- -- - - -- --- ------
; SCIENTIFIC BINDERY PRODUCTIONS CHI AGO 60605 MADE IN USA 

-----~--- ~--, ~- -- --~-, -~- -- - ~- ~~ -- ~.-.-

DATE WITNESS 

i I 
- ~- - -._------'----: 

I 

: i 
- -- --_. *. --- -: ---. 

I - ---- - ~ --i--

, -- --- - -r ---,---+-~ 
, I I I 

- - .. -'- __ L_~ ___ ~--j--1 
, . 

~ _____ ~ __ • ____ ~ ___ • ______ L,..-.- __ ~_,_-__;__: 

I , , 
- -- - ---- ---C----, 

I 
-- - ----------------;-

: ' 
, ' I ---- ---------J I , 

i 
--- -:----._---. 

i 
_ _ _ .... _________ I.- ____ , ___ ~ 

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

- - --- -~--' --~----I 
Work continued to Page 

DATE 
8-/d,c..l' 
DATE 



____ t 

-___ = --- \0 
~ ~ --- ~ -~ ~ -

-::-_- \l 

- - -~ 
1--

-'--~- -' 
- - - ---- -~ [ 

----{ 

I _.- ---

-- ------, 

,-- -' 
--.......!--

5 

I-I 

\-l. 
I"Z 

15 

20 

• 
25 

30 

5 



TITLE N. S W <:. c~A ~cr PROJECT NO. 39 ~9 15 
BOOK NO. 

,~, -------- -- --- - ---_. -

.~. -,--- - - - --- ----- ----- --< --

l 
----- ---- ---- '-- - ---._--- i 

_ _ __________ . __________ 1 _, 

i I 
: t l i 

'. : I , I -- --- - -- -.... - -- -. ----,---;--1 --------.-_.- .--- -' 
) 

I i 
- -' --- -- -- - - - - -- -------, ----I -I 

I • 
. !! 35 

- -- -- - ------ ------------- ~----I 

Work continued to Page 
.-"---

• SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 

:_SIG~:~~R~"_~~ __ ... A~----... --
. DISCLOSED TO AND DERSTOO 
) 

DATE WITNESS 



16 

,------;---------

r " -
~---~-

-----, 

, --

- ----- ---;--

- --.---~----

--------------- ----- I 

- - -- --'-T ~ ----j 

- ----r----..., 

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

-:~--~~ -::.~~-=:~-:~-~:-==--~~-= 

--- -:--+1 
_____ -!...~ ... -J 

- -.- ------ -~ -----;-. --

.- .--- - ---,-, 

_1_ ... ______ _ 

--I ----.... -- ___ .....0.....-_

1
_--: __ 

-'--~--,---~-r-
- --,---;--

- -- -- ------- -; 
------- -, , , 

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

---!.--,-' -
'._' -1-~-:--

--!-,- -' 
.-~ -~-=.~=~ *~-:-;-~'-·~-~-T~-; 

--, ---:--1 --; 
.' -, ---.--+--;--.--j 

--- - -- - - - ~ -.,--- --'-_.!_-- - - , --7--4-.......!-l--! 
--· ______ .- ___ l 

·-jT--'Cc-=+~c; . ~~, 
-- --'-, , 

__ ~ __ _________ ~-l---.=:=_: -=~~ 
- -,-- ---

__________ 2..-___ ............... __ : 

----- ~- --~-i-

,-- -'- ---;--,~ 

- - - - ---.---~--
--""--,~ 

- -------; -----------r--l~-'-' 

=-=- -=-~---=-~==-~=;-- ' 
___ ~~ ~ -~=:i~_~_=, 
------ ~--,-' -

-- '-- -- -- - -- -- - ~--;---: 

-- ---,----- ----- ---
--'.- -_......------_.+.......!. : 

• 



• 

~ 
I 

I 

.: 

5 

TITLE Nsw c.. CRANiF 

S~"':l _c~- l2.. -0 I 

Work continued from Page 

0(;,-50 ~s - A'./f/Zive- ~_ BL.P~ 

PROJECT NO. 3959 

BOOK NO. I ~4u 

• J::/J.I- ;OQ-rA-'tc: hl,.0 c-,,t-4-'~~-c.s P<:J-<.. j)£.::_~~ __ ~.#' 

___ /AlHA~~_/?VAW/ _ tt-- ])7: -ptU'~ __ ~/ ___ :?~~)/§~ __ 

, 

17 

WEL_L 
±t 

STA.£..' 

Sc.JR,6if 

08_QQ 

095-' 

S7A-/t. T 

p6V 

ENO Ote.:y O(.l~ ~ F/~_L_S_H __ __ __ _ 

-'::-\\ 
,. \4 __ 

QI£V 

0931 

/().{tI4 

oP \\M.&S CI..~I4'" - u'" 
:3 

________ ~_';l3_9 ____ _ 

3 /oS~ 

10 1-4- - 1/&:)5 

Cl84_9 

~,s~ 

111 0 //5'c", 3 

V~l.. _ 

Pq~<j.€J) 

6, 5_,A 1 

'8,~""/ 
_f1.o ~,f-I l_~~6 

---!.~.!.<?
/~'.J~ 

1-13 

I-I z. 
/.-/0 _ 
1-( 

1240 

133b 

/-1-17 

130 ¢ 

1?_2.S' 
IS/S" 

/tGdQ 

0 

3 
Z 

" 

a(J~g.?~ (_ 

-'!:._~2-f-1 _ 
y~o 2'!. ( 
2Z.0 ,,;rl 
~ ... --

_____ ~.:f~_3 ____ _ __ 
______ __ L~~9 _ _ __ _ 

15 /- 3 

/230 

/53 0 

1443 
IS~r 
1~Z.t 

15-10 

l~zS J~4~ Z loi=?1 4 \ ___ L~!?~ __ 

20 

25 

30 

35 

NC)~&. - PU"'1peb 

_ __ _ _ _ _ _ 14"..,/~ 

Oi.;l- 3 c <:::> )' ~ I . -"??o b i / e 7""N/C " _ ~c.I _i5:Q Q..,?_-! I __ _ 
e 541'<:-//:,1'£ S't'o, ... ~c.. ~CJc.~,L,·<lA/ .N'6)(r_h_:_Z,e~L~~.S' 

i 7 40 \"\II'~ - L~F- + ,A!1686 PO-'C...- Bi-IJ G gZ45 G -r D ~ r~) 
J Boo l-t-<-~ - I+oI'Y"v,z- e B I...L> Ci "3 z...q.:>- L L • _~ ___ :_~ ___ J _ _ __ 

• K.M, A--l,-otc:{:r e BLDG 3'2..4S- - 1)c~ "o.e;~ __ .",~~ __ _ 

PI"'- up ,.001-4 ~/c I~,",o ¥ V.r c....oN_14'I!l~J ___ £(J~.: __ 

-IOJMOI'YOWJ dCc.Jc,l~l"~e",-1- /I",/"""/!/4S __ ________________ _ 
• PAP61(. wc:>rl<. 

• P'-t+ £0 e Mt£ 1.cl'(..s,/4/ Opp/c;.d"" 

• SetS" I-\~'s ~7 /:;)QoiW+.!JJ7 /347 r-~IC. T.O. 
de\..A .... \~ rOlf.. +hie; dA:~~ 

L.£P, NSWC. 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE N USA 

SIGNATURE ~ ~ _ /-~ 

-DISCLOSED TO AN~STO~ DATE WITNESS 

Work continued to Page 
DATE 
08-12- 0 I 

DATE 

B l00P© 



18 
)- ------ ~---

!--~---- --_. ----- ---

-----I~ -- - --- - '---~ ---- ---,- ------.---. 

- ------ -----------~-- .. -~------:---- ------~---- --,---'--------- --."- - ______ .==_-=-=~==J 
- _ .... _______ -1-- _____ • __ 

I ----------j----------,------ -- I 

- ~----- J_~ ______ ~ __ -- - ___ .-, ~ -- - -.1-"·--- -.--- ----.... ----- .. ~--- - ... ---~- ~ -~~- -~~~-~-~-~-=-=-==1, 
.>--- -. ---. - - -- - --~---- - --. --- -- -- ------ - - -- -- .---- ---- ----

l-- -

-~----- --- - ."-- -r---- -- .. - - - ".- - -t --~- ----- -- ------ - .- - _. - ---- -- - -

---,--- ~ ....... ---;---- ---~ --.- -- ----~--,- ----_ ..... _--- - ~ 

• .r __ .~ ________ ~ ___ ~ ___ •• __ 

j~~~ry- ,-==~:--~~~:~-~-:~~~~~~::~:-=~:~~=?=~~~;:~~--~-~~- ~ .. ~---- -=:~ -: ~~-~~=:~:-:-~~-:=--- -
:--I--~------'------ --i -- ----.----,- --~ -- -------- -+------- ------ -- - -------~- --~- -~- ---- --- -
:------------- ---~------ -- -~---- -- -- - -- --------, __ ~ __ ' ____ - ------ :------- - - -~- -- - ---- ----~-
r ---- ---------------'--------

-~-- - - ---~ --,-----
~-- - ----- ---- ---.!....-

-;---~---- --- - ----,---

-~- --------~- ,-- i -- - - - - - ---
- -- --- -- -- ---- -1 ~-- ---- - -- - -

___ , _______ L ___ ' ______________ L __ _ 

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

___ ,_ t_~ ___ ' _____ _ 

_ , ____ -_ _ ___ _ _ ____ , ____ -0 __ 

~_l=~-;=_~~-~_=_~~=:;_~~~~--:--

------t 

-------, 

--------i 
___ ~ _______ ~ __ J 

- - - -- --- --------{ 

----, ------:::;:--q 
-- -- - ----- -----, , 

, 
~ ______________ J 

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

1 ( 



TITLE NS wc C/UVI4'" PROJECT NO. 19 
BOOK NO. , 3 "flo 

... __ .M.GJ::l_·_e-=l."3 -0 L_ .. _ -.. -.. WcS"h'T#~~.-.-.------ .. __ ~_ _ ........ ' ... _. __ .. _._ ................ ->-

: __ ~.o~~~nti~ued_~~~.~~e __ .. _ .. ~~~~.7_._. __ ~/_~-L~--.-4!:'~~~4:~-.-69~-.---~- ___ ._ .... _ 

'--;~~~r: ... ~ :-~S:!:;:1s!::=_ -~~~-~_-=~ ---=-~_:~--_-_ 
5!. ____ :._ ... ~_ .. L __ ~-~-~---e~L..·----i:-~E C_Tll.i~..!;fN i---f~ ~_~_ .. ~~~_V':':' __ '- ~;b!:. .. _ c:f ~ __ ~1t""~C1t-cl-, .. -----~--- ___ ~ 

- :_~--------:--~--.c-- ... ~-- ... _ .. __ .: .. _: ___ .~ _ .. ~ __ : ___ ._. ___ : _.. . .... _.: .. ~._ ~ __ . ____ . ______ .. __ .. _ .. ~: 
> __ W~I..!t.. __ :"_~'5..._T"'~T. ____ ,·ST"I(.T: ___ .~~,t.()....:._.lP_~i'1 ___ cLt,(..t_. __ _ .. v::.~~ ____ ._. __ : __ . __ F"~_~.~~'.~.~ __________ .. ___ ' 

'#; _~ __ : SU<¥ ~ . Pt=V _. o.\SV __ . i WiLL X . P4&§4~ : >'5~d - 4./' _. __ .. ~_ .. i 
._ .. J..:.-'l5_~_"4_0:9_0 4._ ... '_0_95L' __ ___ /..~..I!l:._.~ __ ~ 4_______ ___ _ _ . J ~ j_-+ 'I. __ '_ . __ : _. L ~_~ ~_._ -' ___ . ____ .. _ ; 

10 1 f·- /7: ia~z., //cuj. 1/2.2. i :0' 30 Y-;'f-/ //34 -.: . 
~_C~~o +_: I(i~---:-' _'.:~/~~~~_ ~-!~~~il ~~--=~4,--~=~---.~~···~~~z5~1f/--·-~~~1-~~=~ ·~·=~ .. ~~~-:~-~-~~i 
d~~-L-.i~i:o:--)i~~:~'t!~~1 t~~~.r;,(;~::! ~J/~:.,-r·~~~~~~ ~-a 
I' '::" . . l ,~\ R.E M.csv6:o FJt:o.- i S"U_;: :..' '----.-----,--'--L-r-:- ---'- ---r---~----- _~J.. ______ : ___ , _____________________ ... ______ t.._ J ! ! --.:..-.-_t~_..!-__ .-.: _______ ~ _________ .......; 

15: __ 1..:5 _.: __ ~1~3~ ... _. J~3.~ __ . __ L~!~. ___ . __ 3 __ .. ___ _ _ ... 4'!-1S"-.?r~[---~-./.~~ 7 ______ . __ : _______ ~ 
'-_ -'_::l.._~ __ "_.I" 3_4 __ ... _. L~~-~-- .. ~--L7-L~--:---3-.-- ...... ". _3.~_Q ___ ._ ... _ -L?1~:------ .. _. ___ ~ ____ : 

, ] t I : J 

~n~~~=~_=-~: :~~~~i5i;~~;~:i:f:;;~-::~~?:~~~~()0~~ =~~~: 
._ 1.8~5"_ .. tk .. ,s_ .-:. ... F .. ~ ~·s.!"I _~p-'-J,'-'""J#;~)---.o <..1-.+_._ Mulai Ie. i-~~.I;. __ :_:._p~t_.~4 ~.k(c.._ ~~!fs::(~r~ 

.. ~_ _ . --~---'??"{.,,~/c~ _L..et._c.A:/,·'.!~ __ .cu~L.~.,.,J ~~~ "~c..t: __ u...- __ z-,..."c..k;,.) -_.-; ____ ~---~ 
·-LB4.Q \.~..-:-s __ ~ _ _=.: .... L·~.ft9§_._ . __ ~.G...8.G_ ~/_·_T'-D 1'-' .. _ ... ____________ ------.-.- - ---'- -'---~--.---
: ________ .:. ___ :.... __ . ___ L ____ .t;:._M. ... : A-l~5~.g.'J __ .Ie€i- _ ra-<: ... 8~~fi.. __ ~ ___ .#~~.:_~.~~<;~ ___ : 
\, I ! I I I I 

.. _. _ .. __ ._. __ '-__ ~-.-~---.-... -k!;.frt.€~~ ", /~~_/ _____ r!':.c ." _ L ~, .. :_~.cJ_~ __ --·~&~7-tL-fiL41.f!'.~ 
25: ___ : __ . ___ . ___________ ...... 3.~_9._~_ ._._ .. _. __ . ________ ... _ _ __ ._._ ...... __ ..... ___ .. _. , 

18..~.~ __ l .. hc) __ ~_= .. _-1~r)_-L~_~_ .. _~_~~_3z..1::.s:. ____ .. __ ------_ .... - ---- ... _-- -_. __ ._._--_ .... _--j 
. _ .. _. _______ ... _,_. __ ~~. _ _ 4"'-J._Q~o. ____ .v.~If{~'t.~£. __ .. __ .. __ .. _ . __ ._. __________ . __ ... ___ . _____ -'. __ c ___ L __ . .! 

, . 
• • : • 0 1':);f-"EA~u#C...{<'" . I ________________________ • ____ ~ _____ • ________ • _________ .l ___ .- _ ~ __ _ _______ • ______ -" __ ~ ___________________ , ___ ~ ______ _ 

_____ :. ______ : ________ ._O' __ ... 5'?P-/-~/ 5"6;,,,,/~_.~,,., -Ii fo1~_8_6 ___ CJ/J' _s~/..v~··L ... _ .. ...; 
30 __ , ______________ . __ AM'~<#:_ct ___ _/..~)_J"._._ e/A 4-.. _ .... __ . _.~ __ '. ___ _ _._,, ___ .. _________ _ 

35 

SCIENTIFIC BINOERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

SIGNATURE -h d 
.. ____ ~L4z-~ 
DISCLOSED TO AND 9HlfERSToO~ --:-

-
DATE WITNESS 

Work continued to Page L_._ ~ ~ ~ ___ ~~ __ 

D¥TE , /. ;-9, V3/ oc 
D 



20 
-,-~------~------ --~--~-- ----

---~-- -----,---.----------------------------

nIJ~1;~~~7~~,IS;~~~i~~;~~~~f~~~s 
- -- -- - -- - - - - - -- -~: -!~ ~-~--~-=---'-=-~~=:===--=--=~-~--=<=:===:-~=---:--=====~~---=-~--.-- -'----~-, ---

--~- -r~M. - -e~~s.:::---j:::l~,~~&()-=--.:::~Le-c:::. -_-r.iV sj/;;.,""/,7,i:,,;;;~_'__7t4_; ~-~~~~S-= .. 
_:~_~ __ ~_~ ~- ___ ~~~?oy-~~~~~x~_~~iF:P~~~~!-~~_~~c::~=-==~~- -=~~=~~~~~~=-==_-- ,- =~ 

." .--- - - ---------.----- --- _.----- ------- ------'----- -- ---,-- - - ------'-----...,------- -------- ----------
~." ~ ---~~--= ~:# -'.=-. -. = = __ ~-- _ ~ ~_=-~_-~ ~~~_~_::~!=_~~~===--=~~=~_-__ -------·==~~_~~~'_~==-~~~~_~--0 

- ---- --" ------ - - - - - ---- - --~ -- - --;--------- - - ----- ~---~---;----;-.-----~--~---;----I 
--_.--------- - --- - --- .- -------------~------------------------~----:----~--

--------- - -----,- --~--...!..---
- - --r--'--- ---.. ---4-- --- ------ -----: 

- - --- ------~-------,-------------------, 

----:---.----- ------ ------------' 
- --- - ----- - _________ ~-! _____________ ... _ __J 

------- -, -"- --- ----~--
---__ ~_...: __ --_____________________ ...1 

-- - -, ------------
--- -- - --------r---- ->--;---- - ---- -~~- .. -,----- -------

-- - -""---- ---------<- ---- ----------, , 
, -~---~-~.---,-. 

- - -- - ----~ - -- --~- -- - --- ----,-- - - . ---- -- - - ----~- ..... , , \ 

. - -------------- ---, ' - ------- -~-'------- --- -------- -----,-1 
__ , ______ ~ __ -> __ --1 ______________ ......2 __ 

---- - --)-:-~---~--------.--- , 
---- ---- ---, 

_ • _______ .~ ..... _~:_____;_----~---- __ 6 _ • ______ , __ ....-0_ 

---- ----- --~-~--------!..------~ , ' --- --.- - -- --- ,------ -'._. 
, , __________ ~ __ l __ • __ '" _______ _ 

- ------,---~-;--- --

-_.- --,-----..... ---------- - - -- -~--.~ 
--- ----.~-----~ ----~"- ----- --,------

--- ----r--'- ------~- ---,---------~---

, 
- ------- -- ------------- - - -- ------

-(----- - --- - -- ------ - ------ ------ --....: , , , --- - ---"'--~-' - --"- - - --- ~~. - -_ .. ~-- ,..-.---_ ....... 
- - -- ------ - -- ---~- -- ~--- -- - - -----, 
--------~-------,-- ---------~, 

-- ----- --------~- -- ~------.-~--- ---- - <--- ..... _-

--- -------,-------;- ----- --- ....... -;-------

o ' 
---.- ------- --- .'_._- .-!---

o ' ---._--- -----~-- - ---.,-

eo 

-i 

I 

~ 

, 
ii' 
~ , t~ 



• 

• 

PROJECT NO. '3 CJ 5 J 

BOOK NO. iS40 
21 

.--__ TLlE ~ ~ -\. ~ - c:::> I I Work continued-from-Page-U

- -;;;~;;;.:;;;;;. :- ·-s--;;~=;.- -·-~-·--~:::;·--"8~-~.s .. ~ .... H_ .' d"_' _'-.O<~',,, m_~ 

i bci'i't;~.s:~ .. _~·_~~:·~:~:~~ __ &~-~#;~~~-a~.~;:- -~.~~~_.~~=;_.-==~-__ ~_~:,-_-~~~~~~--_~-~:_~-- _~': . 
t 1 r " I , 

I I ' ' '0' iJ ' +-' i i : ' I ,--~L:R,_E..l!._r.!!._.'_S"t,...,plC:_ .. ___ "EDhY(E~{_. __ -'. __ .,-_----__ ---.---- --.. ---. "--'-"---

l±t=
' i ' '~ , '.' TI\L.lC:. It ' V'S: ,- ciI.:.s:" M ~ . .;/:,,:,... , -~--,-.---~-Q--.-_ ... --- JMpS-O'AL ______ J .". __ 0$ .1'--- ~¥- --- _S~~ __ :s ___ .I!! _____ _ 

5 ! __ ! -:--:--,:.....~-j--~~lL-.hta:,e'O.s-~-;;f./Ui'S.EJt(t/ItI,QN;S-~,-4j~; 1:., _o€._ -,!,,,~~/.s,,_63/o,_ 
I :....-~ ---,-.----.:..-: -,...;--------,-----',------- ,------,,-- __ , __ , ___ , ___ ' ___ c. __ -,--- -- - --- - -- ,---- .... - -:----,-----;.--

L~~:-:,----- ~~D-' .. ' S.~_MI'L~ .s~~~_~k~,_'_; __ , ____ "'_. _" __________ : ________ ~_, __ r-------1 I ' , 
I ! i _____ ~ _____ :----~m--:-------~SA~Pj..E~-CsJ-----;---~ --,-----.-.. -.---- .. ------- .. -----;----~.-- .. --
I ~ , " ~ , I , 

~
: p_~_e,_~_r,D ___ . __ ' _____ .. ~:r~~__:e--,- __ ____ c._o~~-" .. d':.s ___ : _,~ ____ , ______ , , __ ' _____ ,";, __ ' ___ ~ ___ .. _____ ~ __ ,_ 

10 .: 6 ~~81~,~L-_-__ .. ,-, --LO_9,_O:_o_~_{,.g,2 __ , __ _:t":.~~f" __ ~L.IV~-I'<-, ,_ .. _____________ ,~. ____ :. ____ L ______ _ 

I ! i I ! I '/., ~, 1 I ' , I 

hO~S-D_::_...9.:.(,. ___ ,--.-,~------~~L~4-7-J~~lI~}, ---R~~it~&: __ S_~~P_~- -- - -- -' -- --- , ---- ,-~-----~ ---- ____ .-

U-ll--s-o-~:--~3~-----~--~-L~ t (0 ___ f...T..'!.JT.~~ ___ ,_~_I _~ ___ ~_.J __ ~~ ,_ _ _ _ __________ ,_~ ___ I ___ ; _.:..._' 
U-tL-D':~--Q. ~ ___ ! __ J_L~-~5:~ __ ("TJ~-/T.v _____ ~:_~ -,L _' _~ ___ ~~ _____ , _____ . ________ ,, ___ ' ____ : _____ , __ . 
I '.," ( ) '" ' " , 
~O-t;..~,D _~::.s. _~ ____ ~ __ ---..,j--1 LO_:t .. _~_ T j) L ~ ______ l~ ____ : ___ L __ ~_~~ __ . ___________ ', . ______ ,_:_-' ___ ~_: ____ ; 
15~ -IS-.\:L=-~_~ __ ~ ____ ~ __ ~_1§~ __ ~,(-i:r~) _' ______ l.l ___ '-_________ ~ ___ ' ______ , _________ , ___ ~ ___ ~ __ ; __ ~_, __ , 

I j I', '! ' , I I 

~~~.D,-=--~~-~ __ ,, ______ J.4~O ,~_C-~W\J ______ ,~~ ______ ~ ________ ~~ ___ .. __________ ____ , ____ ~ __ i ____ __;------' 

~_L~ _S~\) __ ::~_j_,_~, __ ~ ___ .~: t,~_3_Q..._CT~J ._", M ~'I,M. s tL,,-A L5 ~ ___ j),U e ---CEP ~!'tt <+ .9J..) 
1---.lo_l~S_D_ ':'Q..L.L...J_~:~Jl45 ~.L( /( M /Tl)j __ __ R~.d:t_N ~_,~~ tv...f>..~~___ _ _______ ~ ____ .:... __ ~ _:_: 
, ' , ' , ' I ' i Ct; )" , 
LJB.~.O..ei45iLJ __ ~:_: ___ I;_~_~..Q.:...----~- _~_,_ ~,R\~s~{&' _.C>F _])I.s __ ._TR.~W'&:L, ,' ___ ,~ ___ ": ___ ,-__ 

20~! _~_] _-_: __ ~ _______ l ____ I ___ : ___ ~_~J ---.-___ ~ ________________________ ~ __ ' ____ ~--_, _________ • _________ • _____________ I 

~~-~'f ~t:.s~~~.e-~~a# ~'-"---*I'·~- -' __ I!.?A~ --~,~~ ~~-- -' -- --- --, --- - ----,,--,- ,- - -' ----,--- '----~--)-
~" :>.1/. ~ __ ~~"L~~_~,.' c.S __ ,P~,~_, ____ S_H-l.e_~_T.-,GALL--OF--d~-G--d.BOy'~, 

:>~E ~C.I' ~~ ~ ~_,~, sl-u~_.lHD,~:_~~,_ !f_CPC _cUy _ _ E4D,,_~)( __ A8~,e,z. B_,_i~~_s-Jc 
!, l1li' If. #' , "" ' , 'SW~ d "''''4 ' "I :#, ~vJfO " , "2., 's:HlP ~,4t..-~fltJlt/N1~;/-"A-~~d~-~"--1e~IJ.---4".15.---~-,-.-'----, 

25~+ ' 48:*; e-?...e6.~z.q S£~, __ Z ___ , Hn_:_ .. __ h _' ____'n u . __________ ' _____ : __ '. ___ n, 
: j : d i ,6Jx._' &~4,L. __ a_~_~s:._,6._~~.v~ ___ ~ ___ ____ , ___ , , _. ' __ , _____ J ---1----:--: 

I

I : : : ; l i ~, " ,'! i I I 

i :, ~r-A.)(! &]C~C ,-L~--CJ!I;L--49-YN1fN---,---;.-,-- ,_; _____ ~-L-----: 
Ii: :3 r-~x : s ~ 1r-(~.~_?~: iJ..!-__ ~l. _____ &,,_..§,'~_~Q)I~~,--G~~v4~~ r:.:~e_~ ___ , _' ___ -'-_" \ 

LL83db-t~ ~ D;"ol!'~ o~ ..J~~/-~~ __ ~' ___ ~(~,~~~~) t_w ___ £4 ~ ____ ~K_-: __ ' ___________ ~ __ ,_:_,_~_,,_,_i _: 

3. t±l- : . ,_' _~ ~ . : .!f~~..__ " ,,_ .. .__ _ .. ' . ,._ ._. ..• ..._==:~.i~~~_::~: 
j 1 I: I i -----,-- ----;--,---------------- ,-,,-------------- ,-,,-
I ______ ~_. ___ :.......-___________ 1 _________ _ 

I
, " I : 

, • 1 ! J __ !-._'_, _'~ __ ' _______ _ 

35 1 ' I I ' ,I I 

I ~_,i~_' _,J_--l ___ ! ______ , __ ,~ _,_ ' 
! ; I I I I 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 
I I I I I ._~. ___ .~~~" 

) SIGNATURE -z:::::;~ 

I DISCLOSED TO ~~RST~-------- ----: DATE" 

I 
WITNESS 

- - .-- ----. ---- - --.-~ --- .... - --- -----, 

, 
-~-- -------.--~ - -- --~-

Work continued to Page 
DATE 

e-14-~{ 

DATE 



22 

_ '- ,_~_~!r-_-l __ ~ __ ~_ 

--I -- - ~ 

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

---~->-~..!.... ---.-----

---;-_ .. - ------

- ~--,--' 

- -- '-,-i 

__________ i-l 

- - -.~ *-;-- --'~ 
, " I 

_____ t 

-I-..! 

• 

• 

• 



• 
TITLE }..I S lxlC PROJECT NO. 23 

BOOK NO. /340 
__ W~tl. __ __ ~::-,,!~_:_ 0 , ______ . ___ . ___ .. ___ .. ____ . __ 

_ ~. ___ ~. _ _ J. ~ _____ ~~ _ ........ ___ ,._~ ____ ~. __ •• ~.~ __ •• _~~~_ ... _~ ___ ,~ _____ ,_.,.-- ........................ --... -"' ..... .L •• _ _ 

. Work continued from Page . 1------- _ - ____ . _____________ -___________ ~_. _______ ~____________ __ .. __________________________ ._. __________ _ 

. ~55 ~s ... A'.t(#'flr4 @ BlDG .,245 i. . . . 

~- __ -_~-~ -- -----__ ~ ~~~ __ eH~:~ __ ~_:.;;~=~;~~-;.~~~-~ ~:~ __ ~; --_-.~-~;;~~.r;~=-~~ =~'~~~~_ I ~~~~_~=_---__ -~ _ --
~ ______________ __ , __ ~~_YAl ~_L~ _____ £U_"'_. _ _ 1?;'~1.tf"£ib~_~ __ _ ~ __ ~ ~~t:_~_A J..~~_ ~~..c... :_' _'____ _ 

5 f-~----~ -:--- ---~----t~# ~ __ 1_~llu_~~/-- -'-- -- ---~ -- -~---- ;-------- -------~---- ----- ---~ ____ ~_: _~ __ ' ___ _ 
i, 0 , F~~ W"II" (, ' I : 

:-~~~ ~~-~=~-~~-_-_ ~~~-~-;~ ~~~--~~ __ ~_~ ~~ ~-;~:d--~:;;~-~:~_~H!!:; _~~~~--;_:;;_ ~-~e~ ~ ~-~?~~= =~ _~_--~ 
_______ ,- ______________ ~_~_~~_~ ____________________ _ L ___ : _________ _______________ ~ _______ , ______ : ______ I 

1 __ ~-'C~-X1f~ -'~- '_c.t(£~ ___ ~ ___ W __ <l.~ _1!; ___ ,_p~~~~:_t;Zl2!//-~!:!)-- -~~~~_~_€~:~-: __ _ 
10 C_. ._._ ..,,;--4B"(,__~ _'.JifL 'f"-.f..I-;~ -::~''-'j)'U''''...n'L~:;../'jL~ ~ 

~ __ o_~: 15 l:-kJ ___ ~ ___ 5; ~I-___ '-~ '--L::. _ _ h.;IL_4 ___ 91~,;r~ _______ (!J,_~_~k;. ___ ~ __ ---q!Li-~~,-~----

; __________________ ' ____ ___ I';M~~~crljAd.- _ :-::_~J~, ____ ¥~ ~-&A~~/__,----7::£~~-~-~~---,~5~~~,-~- __ ' 
i h ',>: W A- 'd ~ t- -f-o s' . {& ' ~ : :,'! ' ! ____ ~ __________________________ L __ , ___ ~---,----.- . ________ /!.. ________ ~--~----.----------.---------I--j-~--I--'----

; __ Q_~ 3 u~_tl!':J ____ = ___ C"~(!_L _____ k. ____ $i~'_-.s:II~_~ ___ __ '~, _____ ~4 ~~ __ _ ~_E-4"l?~ &~L-;-- ' __ _ 
15: __ ~__ ___ __ _ _ _. __ __ ":D~II~~~'f.L~.s_' <$>-____ SJ«4J?_' __ ~ ___ ~_C 8~_ --~f~--~--:-----:---- _ 

, ___________ ~ ____ tt:;.M.~ __ ~5<:,..'!!_""_t_ ' __ F~~I:r_ i-{~~----~~/~·-v<.~7----& _/l~L4_L~G.--~----;..- _____ _ 
! ___ <?_9~~ #-'.$ __ ~ ____ ~t-r_LV;l$"--~-----M-~-!1-~ ___ (1"~J ____ --. -------c--------r -----,-------- __ _ 

, -- - - - -- -- -- - ~i1-~J-~~-/~~-Id~""~-"7 .--- -------, -----~--- ---- -------------- -----,-------~---~--------
: __ ___ _ _ ___ ,;r~~;,~~ __ "P:-.tr,1~r.) ____ -1 . q~",_€~ .... ~. . ____ _ _________________ _ '20 .... _- 0 

___ 7 $, ~/lrr_ . __ /f~.fv~_ ~.:s __ 3LPQ _~ Z:4;;- -(r~ __ "I' 7t:?) ~ 
I - - - - .. !S./"t, ___ ~}~u--t /:r&J~ -~ ~~A:~c;./r:--~ - gd.~~,.~/-f..~--~"!& 

________ _ ~---URLr~-~- 4/-;'G~!- _ _ ___ ' ________ : __ , ____ ~ _____ ~ ___ :--- ___ _ 
_ - TJ)'$]'~_~ __ ,$.5~~~6~ ,/.i1~_p.~ _ ~L~.r ....., ... !"?_ /t!',+"T: h~_~ ____ , 

-4/~~' .. ~ 'C ____ @ /~~Q #~s ____ ,- _, _______ _ 
-r--- <P 

eN~------------~--------~~~~~--~ 25 

-~ - -- -- - ----~--- --, , 

. i - ----, -- - -- ---'I --------- ~ 

, , I:" --- ---- - -----,..- - ---- - - ---,~------------ ... ----,------- ---.---->.-._-

j , I ' 

-------.-~ -----.- ----, 
30 , 

-. -- - - - - - - - - - - - --- - - - - ,,------------ ""1 -- - - --

, , -- ---- ----r------,---'---------

35 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 
-~-. -.- ~--.. -~-----~ .... -- -~~-.... - ....... -. -

SIGNATURE__ _ ~ M_~.-/ 
DISCLOSED TO AND UND;S~ ~--- DATE WITNESS 

- --- -,- --~~¥~(----
, DATE 



24 

• -------.-~--- -------;- -. 

- - --- -- --- --, 
I 

- - -- -

:=~_=~-~_-:-: ~--_~:N e~-g~---_~~sJl-Pf_~l_ fj~$ __ 
-~ ~-~-~~-::~-~~:_~~~-~ -f fl ~f. _---}5(l{(= ~=~~$j\--:0FI,.:1 ('Xc:; _ 
----------. --- ---- -~- -~------- ------ .----- ---- --

_~~~~:;-_--:-~: --~_:-~:~~ ~ -:-- ---~~T~n N-' _ ~-
-- --~- .- - - --- .--. ----- - - - ~-~ ... ---, , 

- I --r- - ~-- --

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

-- - - - - - -_ ... - - - - - - - --
_ _ -:~~:::5 £ if- ~ --/\ \ s, 0 

- - - -------------! 

- - -----~" 
I 

-- - - - -- - - -~ 

- - -. - .. ----' 

• _ .__ __ _~-.l 

____________ ~_~_i 



• 

• 

• 

2\ 
I 

-- ----------------- - ---- - -. -_.-- --.. ---- - - ---- -,-- - - - --

Brent Thomas J CNIN 

From: 
Sent: 
To: 
Cc: 

Brent Thomas J CNIN 
Wednesday, August 22,2001 11 07 AM 
Woodward Gregory L CNIN; Duzan Jeffery D CNIN; Scott Edward B CNIN 
Hunsicker James M CNIN, Freeman Christine D CNIN 

25 Subject: RADIOS @ MGBG 

As you may recall, Tetra Tech NUS is conducting investigations at the Mustard Gas BUrial Grounds. They have 2 cell 
phones that are operational on site Also, I set them up w/2 radios that have the CAAA repeater frequency. I tested them 

, on-site this morning and was able to reach Security. They Will use these only in an emergency Please notify others who 

31 ~;~;::tm be aware of this (such as fue co:~:) 1'01< ~, 1 ~ 

, 
-.J 

i 

! 
1 

~- - ---- -.-. - - - - ---------1 
i 

r--- --- .- ----

35: 
l _____________ --___ ____ _ __ _ __ _ ____ . __ _ 

I 
: SCIENTIfiC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

WITNESS 

I 
i 

1 
--- -- --- ---- - -- --j 

i ---- --- ---------- -----i 
-- - - - -- --- ----------'-- ~-- --~ 

Work continued to Page 



26. __ . __ _ 

'- . -
ON 

j-~-----~-- --

8 ·2/· 0 I 

()~\\.)' SUMMAVL'j 

St-,--e: -r-+- N(/~; -reVL'ltj {(.. .. 
l<fCtn1 5 .. 
Jr) ""- () , 

K € rJ \'-'\ ' 
FVl..f\ N K W'r 

~\ CH J - slA.{l~f()(l S 
()i\{)~ N\~ 

J7JNj S. £f- 5 



• 

• 

• 

TITLE N S we. ell. ft<'J t PROJECT NO. '3 q ~ 27 

:~I!Sf! 1\100, p!~~: 1'1' CE 76 _ fj<;,,;K NO. 134-0. ·.qw • 

i-~~ __ .9 ~ ~! ~ _~ _.~.I __ T{~·.1 J:4:N\ J F~ f If? P!t1£~: -__ f~_~ :_--:---_~~ 
so I '- ~o t'Z..1 f'l9S 

5~~~·!;i;;i g~.{GF~;!Njl~ MG-I3~ '. .. .. ~~~-~~ 
,--~-- ----- -- ------- - r ---~- ----- -~f ---------. - - - - ------ --- -- ---- - -- -.- --,--- ------'----._---
i.f>_Bo~ ___ ~_~\.e:~TB:O._~_ .JAl~:>_~E2_~JPJ 0 ( . @ o.fjQ()_ _ ~!i __ ~-~~~~f---' 

'08~~~" ,~~,t) <;rn;- .... :m 

}iiif7 ~~I't\~ \.J..~ fit'l.l ~ A lit ~~c.'f!;- ~ ;e.tf..T-~itK,T.~ 
~~. - --- - -~--- ------- -- ----- -----.~--------, 

___ .___ _ _ __ __ CA \ ~ E:D _.: ,_ __ _ _______ ' _____ , _____ ; 
~ ----, $* f') 
·-------'1-0 
r----r-- ---

15; I 

GO s ~9 -rr- S"f"1tvl,-vt f _ 8- _, Jpg '_ \. ~ _~_~_~?Ii '7~~ _____ , 
- LVAJ'KE: M_CCA""MON oK -- _ _ _____________________ _ 

L A _~ t- flQo-r~- ~__ ,~_ 0 1<' ________ ~ _____ ---:----l---~---l 
G() t_' __ _ woo ICWftv't..O OK. " 

___ _ __ _ _ JoHN t' e-Fel/lGVl - l~P1 1'f\(?$A'=7€ - --- - -- -- ,- - -----:----; 

,_L9~'o K~j 'r:Vc(,-p-' /tJ Sl~ - ~~~-~i> - oN:-_-(ji~C;~L-: 
X SAMP(~ cO\\.f6cWD fO~ TON\ O. ,10 P..\.{N,. tfD J!:#.Jt .. -, 

:~7iio ,l~~D_., ~Or-t\Pt~Ir;-- &5f!.lN~ -- --- --- - __ h __ --. -~~C~_=-=-~:_---: 
20 _(/-00 TV U~C{ct-f ,l Tn ()\.J) 3J.+~ p}cid.·I..(P Sc,{PPllf-S (}.fT!:!-t;Jt! __ 

_ _ _ __ 10 Slte _P~'f:t_ _ Fdl/.. q I ~&C?8 0 ~ ___ o/~!S2.9 __ _ _____ L __ : ___ l 

'~~ ;0 ~) ~(~~~ ~ -;;;'''fpA1wt ~~. ON sIS ot'?fP .. Q 
------- -- - f'ffjNG- c.MtS -- ~ RA(PI-I 8. ~ -1-?;N\ j'- --Re-r-uf1~_: -;j:J_~ ~_~~~~-: 

2SJ~~ ~G-Bc... $l""'iG' 
,18~ -rc:>Nl 0 F Sli"'€ ""TO HdrG '- - -. -- -- --;-----!---; 

IqoC;-~Il"1 ~~.f)_ Kptt~ F ~R -r;.r-Ju~? ~:t~~D~-·~e~r 
2.030 WAcfl..j fV~ '-vA\...- nAf1t1lJ r ~T€~ ________ -_-__ --~ -~_-'~~=-~~~: 

30 ' , : 
. -----~ 

-----"- -';----
, , 

35 

SCIENTiFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

SIGNATUR~i:"" / ~ 
DISCLOSED TO A,;;;;;70ERSTOOD BY WITNESS 

DATE 

_ f1~ ~(~_~/ __ ._ 
DATE DATE 



i 
I 
I' 

, , , , 
~ I , 

i 
, 

, j 

I 
" 

I 
, I 

: l 

i, 
, : 

I! 

28 _ .. _________ _ 8 -22 -0/ 
~ ~-,- .~ - ~ 

- - - - - .-- -~- ~-- --~--~ 
- .-. - - - - -- .- .. ,- - -------------- ..... -

-. -~ --.- -. ._-- ------------------' 
-- - -- - _.-- ----- -- - - .-.-- -.' -- ---- - - ---..!-------

'.-- -.- -' - --.....--~--i 

- -- - - - .-...-- ----,..--- -- ~--~ 
, ! 

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

'==':~=:~~=: -. -~--~.-- ~-:~~--=~ ~:~DA\"- j: -.- S~J~Mfrf..!-n- _-__ -: :: -=:~~-:.-.:~--~._~~~.~~~~~=~~-~ , . :-1 

L/L~_·· .•. ·~:T(~~-~f_~~····;'+--~U·~/-·. ·.··~~~-rf2~ 
,----------~-~ --'. -. -- - --

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

, , ,------ _._- '.-

__ __ K~\TJJ~-~ __ ---§:~ ~ ~ -__ ~ __ -: __ ===-~=~ 
. -_:_--'1<~N--: --~-~:------:~~~,~:=~:-=-== 

_ -1'=tJ""'- -----O~::::::--L--=:=--=-L--:~ 

. eFS ... :f~~/'=~~~~~t'UlJt; 
:::.-:=:-~~-::---: -:-::. , dA«-' /b o-v'lS· - =-DA:~:- -~--ii..--~ -- .~.::==~_~=:-c::;i * 
;-=-~~ .. ~~~_~ __ .:~ --. - - --:'_: ~"-,t-- -_- -___ ... , --_ : :.:-: .:.: -~_fl.7~5fJ-;~t 

1 
'\ 

:_:= -=.~':. _ -:_- :::'.. . __ __ ._ _ _ __ _ . - __ .. -=- -.& \ C.H :,- -J . - ;(:':~::~:j 

~-,-=-=~ .. ~ .. ~ ___ ~~.::. 1-ci~._ .~-':,--~~f~'~. ~_s .0'l n-f. :l- Q.~f.)IO~ .·&fl:-~·~~~7(~CfS.' 

~~~=-~~.~ _ _:0~_·:~=·~--_:=~: .. ..::~ - --5B>~ -~Cc)~Pl'eJ 6D . _ 01 S.&II ~~~-\£~~~.-~~:=~=~ : 

l=~~~}~i~_~}·~~~~tD-rojJi~'ff,;~l,,~ l/;gQ-:-~.-~~ 
E~~~~..::~~~=~~~=~-,~~~· .. ~=~~~-~90(-~·$-~§ti-(lP.ct/)~~"!i~~5wLu ._. ·:~~-~=~~':~=_..:~_~..::r~; 
,---~-- - ------ ... -'- -1- co---t~ -- SfhPP..f(J- ---T'tj- -(3-c:..iSc -. - --- -~~,_7-:-J.._;_-_:_,; 

.. ..:==_=,= __ ~.-~- _ .• _ -..: _:.'.- . __ :, __ , __ 0 ___ ~ ___________ .,_: ._ . _.: __ . ' __ -. __ :.~ . - . :___ _. . ____ __- _ - ---.-- -===J-:::':-::-:--D 
, " , I) , i , 

~~~-:::;~~:::~-:=~:¥i\;?O:~B::0C ·.:f'Wt0S./. ·eo .~~~::~1i~1FB 

S~~~~~:=: \. ~--~- =~_~i~~-l:~~~·~·;;rst7 ,~: -< ~= -~ ~-~~- ~'-:~:~~ ~ ~-~-~.; .. " ~ ---"~. ~ ,-~=--~-._ ~--~·~~-.-~~;~i±;=~~~~ 
:--t--'--~-.. ------,-- i-- - _________ J -- --_ - -~-- .' -- - - __ -_ --__ _ ___ • _____ ~ ________ ~ __ ~ ___ J_i 

~~.-:...-'--.-..Lr . _~ ____ ~_ - _____ - _. - __ ~'~ ___ "_~> _~. _~ __ , - __ I _____ ~ ~. __ .~__ _ •• ~" •• _.~.T-'_ --_'-_I ,--1--' 

'---- ----' --- - --- .- -- -~-- --- -- --- - -"- --- ~ ~ - - - - -. - -----, - - -- - - --- ---~-,i-' -----~-.: 

\ _________ , _"_ - ___ - ___________ • - ____ • 'n ____ • _ _: ,_ • _". _____ . ______________ , 

~~-=-==-:-. ,~--- - : .. :-'------r~· -p" n~ -:~ -:';:';=~eYia.(l~· .-(SI\CI<--- UpS -. .- . ;-~"::"~~-;=--':": 7-": 
:------ ---'--- '--'Srrl t'·"-U--- '-'-".---- ':-- - - -- -. ""'\. . --- -- -- -------. I'-'-~l 

~~-i=/L~~!9~~~~j'~of~:~~l~o~:-+~i~~1 
~.-..:~-:~:-.~.-~--~ ·-:~:?:~·-6)~-i; .. l=IL·-OI" -,-A 02-'4' -':"r? -- - .. ' -3--·--:·:~:-.~:·~'=;-=~~ 
C -E;3 ~:-~~~~ --- --- '!,., -~ u L.JC? ?~J, 004. - 4-lG?· .' ~-- ~~~=,:~:~'=~~=~ 

C~~_lZ ~ E,14 06""2426 3 II (}O J -if J (9 3 .. :··~::~=::~i~. 

'~-7e;~;=~4 liooeX 4a5~<~-~~J;-=)~ 
~:~~~_ ... __ _ r _ ~~ - - - --:~~~ - -



• 

• 

TITLE N. So w c.. oQ.l\N E PROJECT NO. 3 Of c;; Cf 29 

~~(L __ ~~_J..~_~C!J_ .. _ . __ .. _ ... _-, ... __ ._~__ . BOOK N~~_ .'_:~ .. ' __ ' __ ~_'_'_' ___ '. ___ ... " __ _ 

. Work continued from Pagell/E-Prn-I~ \ 7'4-- 8b 0p '9-1NNj , 

~OG~-"=_.q~~ .. '.:i~-i~~~~~.l~~~ __ ~l ii.~~,i-().-~{~.f.~ _ .... __ .'~~.~~=~~_~-~-=~'_~~~_~-=_~-'~_~ 
LQ~-.-:--- ,_,~._~~ __ D. ~m ___ .TI_ ._,l'~Y~ ___ u!§.(T~.u . __ .. _. _u_. ______ . __ . ________ . ___ ' 

~_-' __ , ___ Eo i\ £SD£t! .. ___ .3_&_9 8..~ :l..9 [ Q ( . . "J'{. __ ~~~~~.~_~E ~_. _______ : 
5i , i : -p-(\vl.(/'G'-! : " j 

CQ7i>£~~~:E ti __ ~.~_.~_~=Q~H~" __ i ~-_~;--- ~'_F(l~i.. _~ (~E_~.'_ .-~-e~~-Z1.f-'·1 Z~ ==~ .. ~.=~~_._--. __ .. =~ 
:_.Q23~ __ A~~,T?? _____ fw\r;.6~ -rv_ }t2~/.?~ _?A~g!.!/fJ-~-----.-----.--: 
L-~.- _.~ .-. ..:.-_ K S ___ 3VQ/~ ___ ~ ___ ~~t~ .. _____ ~~ R9,tC'itJ .R\;AJ)ltG~S.,~Sf2 ~'-:r:.I2. __ : 
_ .. ____ . __ .. NQrt-_~ . ___ . ____ . ____ .. _ __ __ .. ____ ._.~. __ .. _ .. __ .. ._. _______ ~ _______ ' _________ . ___ . __ j 

10:.Q9:2P' ___ j_~~. __ ~!1s.~_n_ Qrj----.$j-~7 _.--rr?(~ .. ~~C_7 __ __:r=_Nit S. ____ ~ __ ; 
;_:_ .. _...:.._._, .sj.h~_._ .:.t11\.D1Q_._ P .. __ K5.? _._._VI-II.l_~ ___ . Oo.o.}~,~t'-'-i_ShfY\l!..~ (t<:~ __ .. : 
~ __ . ___ ._A'.c ___ fliE_'_ .. M_~[r:- ... __ ~~. ___ 77J.f"\ __ 8 .. ~_. _..!L_ ?L-f ~ __ ;~L ... ___ : 
;_._' ... ' . ..D_~T£.m~~.,~l_. __ ' __ Ll~.~l~~_.~.~f':C j)~N_ .. ~""["Q;_:_j , , , J 

~t2~_4:5: .... ;_Ld '~~fJ~a.B... ___ K\~~ __ G-:-______ .. (~\~_O .~~_~(); ~Si pa;'liR~OIP lN~.~ 

15~-,~O~ . ___ 'O~--:.;-S~~~~? s'-lif\~ ~{~l~\;(fJ L\..tiictf.--,-i=<; ~-A-'·-~-'---l 
;-- ----.-.--- ---~----:------.. -.. - -- -- --.--- -- -- - - - - . -. ---- -- . -,·---·---;----,--·--,-··--1 

: ot=: uS ' : i 
~_ '~tI1:Q~.-~.~,I~~~~'t2,ii~.-.~.-Tt)~.- __ .$ rr~~_~·--:(~. ~ -ct{ -. _ __ _ -~ .. -~_'.~~~i--==~=;-----,~-~-:·- -~-1 
._/.l.12 ____ . __ '. J)J~T=_ ... g I~ . J~fL()ll~ _-.-'P~I" __ TV N f (.(/l.l~_· -rtJ:.Jj __ :~ __ Jj/J}:1?_: ! 

20 ___ . ____ .... _ .L~ ,·~:~~I2·~i!~ ~l-(~Pl\-t( $I\MPl~S' ~-'PrEo~--T-·i , .. __ . __________ K ________ .h. ______ • __________ , ________ • _____ _______ _ _. ___ • _._,.--.-.----- ____________ ~ , 

: 1~R.---_~_~P\~~ ___ __ eh~~( f'l-J. _. fA Pert _ u./O}<.(:) _ .p.r?~~_._~~t... (f SA 
--.----- __ .. ,_~Q.f:_·{~PN\~_NI _ f?~ _ _$Iv;v\.P\.It-l, .. ___ -----;--~-----.:-- .. ----~J-:-J 
-'?_~ _J_Qtf:N ______ <;!\~~_ .rvt~~':' _ J~'r-? ___ H~ __ ~\,~~. _-r:J'(_Y-~ti.-J.E.~-f-i. I.~_rl~_! 

25 ___________ o_~_ :~.L., ___ .. n_f't(:re: .. ~ .l.E._f'Lc:n- ~--i?_~'_--'?_~-~-CCL~..-A..-~LdJ--~ 
~ ____ ,-_~.~(.'-.~~.~~.----~~T1.\ .~VL\.Q~. Job(t'l u/l ':-~_ --<;A.~~-;:1:t(.~-i1i-- ANp : 
, . , ,Lei uS /cLNOu/ ; : : ! r i I 
-J~:_~_'--E.~ .:-: Co~~~~~<=-:.re-D~' . ?~~ n:(~ a.ll1N ~- .--__ ·.S~~Q8.~"iJiQI~o r .-i-~ 

3.-- _:;~<l;" .!ta:lSjA;:~~~ ."t-kiD~~\~-v1~~~/~n~~~ i 
'~.~=~'~_'~~.~_~~ ~ff -.?)~) _ f\N~.',-iS- - '.'1C;£{) - -~~. -·OC~~. _?'~ S~~~!_~J 

r'Z!S? __ __ '.O(l~E.D.:. ~~ ... _f~~. <;/r(V\.p( e-S, cor< F . .tt D,M91141-:'1,; I. .-:--.LL_~ 
J1..~_~ ___ J< S_ .-:T?' ._.$~ti\ $_ ._C~~ (S. Fd~ SVtPA (f5. _. __ . ____ ._._, ____ .. _,.-.--~--.~---~ 

" . , " 

, I) : 1 
--~* - _.- ...... -.~ ·-~-r---r--~~, -,--, 

, . 
, I ! 

. .. Work continue~ to page-~---·!--! 
35 

: SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

DATE WITNESS i DATE 



30 

.- ---- ----
- ----' --
I 

! -. 

, -

f- --

1--- - -

(-- -'._--- ---

Dt\\\ 1 
oN StT€.: 

8·1s·o/ 

Sf..{ ('1\ N\ AVlj ---
--,--t- NUS) ~ 11..~ln1 S 

(M~I< Lv' ... 

-rz>t-.f\. {) 

-ref' ... (L j r<.. . 
\l..EN ~. 

-roNj S, A.M. (IN'f 

o "v~ r--f\.. > P N\ 
~~ cH J, (!)N\.1 

s8> o0l-s 0 ( ot o~ Dr 

~H-l PP'ED 3> c.u:JL~v'lS TZ' s,U/L.O 

se-G- A\.So7 LO<"j &ool~ ~3~Or:: 13~71 SAf'/'j><~ 
LO" stf€tCTS ~ coC-.s 

- Bt\G(2.Jlot- -
tA 1'1 I1"eO ~e-Nn\lS 
g,~UON\\ f'(~fT21 N , l"-J 
ell 3S(; o·s33 
~ 00 ~~ I @.. Ci2A-N~ G-t\7£ 

~=# 330t 
M lI~E If 1\ N c..() Cl ~ " Y'\ 

r' cth?'IS SH-i\i-fAN 
'-7 Bll. "31..7 7 trb 



TITLE N swc. C/(I\N€ PROJECT NO. 3Qc;;o, 31 
-nf4g( t3. 2s '0 I BOOK NO. 134-0 

!- Work conti~ued -frO~~~~g~~~-~-~- RA~~-- -()LIC1'lN(fE-'GtT::-:-8~'F--'-ov6ilN'ltG i-1 L-_ ~ . - --- ---- ---____________ -- __ -- ______________________________________________ . __ 

• i oGsiO: l< S < F~: 0 N. :$ 1% 8.\.1) ?-:2-4<;"" ,: ',i 
I l OrO? ~--,'-f7~~~-: l_J5~~_ '0 \'l S::<:i&e,\!)3?'Ar¢"-: ~iiE[_f::d/I, -·--s~-] 
~J ,sf'\N\ U'N7_~ ______ ~ ______ ~ ___ i-__ : ____ : ________________ ~ _~ __ ~ ____ ; ______________ ~ ___ : ; , I 

5 LQ 73 S-C-Lu r'/hJ~(),~ ~-'i.<C-]'i~_EitlrN (:{ _"tP._~1'{\ Q:-15j:>--; : i , i 
: 0 83¥_; __ ~C1~~~_~ _____ LG "'_ i .<:-~ ~--f- ;Stff;' _ _ 0_~~ ___ ~_ q~!J.~_~_ s=.L-: ____ : ! , I 
: i : ' 6-0' LA. ~~\c; :pd,1( 'N: E-l:! s.ffl F 7 ' : : : 

I loe4D~' -~Q~ __ ~~§;~~~-_~-~-~~ilE=.. ___ ~~D£i~~_-_-gT~---J~:~:- fi~E=j ~~=~pgJ<l_~.1l __ ~ 

l,oUj __ t~D_~t 'ffl~~~~J~~:dJ~?~~~~~J~t<z~-fI~*'~~ I 
I i ; ! dU~qL~!J ___ H'_~~Sc_r1_~f'_j~tAf.l\N'J_J!_1! __ Fl({Jn ___ ~!M_~_L _____ -,-_<;I ~~IJJ :--1 

" 

: ' 6/,fc{1" " : : ; : I 
1 I ,-,-------------,---------~------:------------------- ---- -- ------------------~--': -1 

I ~V4f : g ~~-=t Z>_;_:{i~_~ __ 6~ 4.~' --- _JA!.t \, \.. ~\_<ln:-~lI1i ____ -110 N\! J,. ! 

I 
!_'-_, ___ A~Q.---.st{~g~--~--g ~ ___ ~_g4i~_9._m~ j'(~--- ___ t!i..~_E&1S. ____ ~ __ U ___ i j 

, 15Lt.OO(L_~J: 0 ~ ____ CJ9<~~_~, ____ : __ fXI~: _~~ fO~~~c.t-t __ '_~E __ ~ __ 5 __ ~ __ : -LJ 
j u-l1.QL--~-' JY_N.C.L·L_~ ____ pr QJ. -'=''' ____ L_G€, ~ f.:> ~Q ____ ? ~ 1-"\ ______ , __ ~ __ , __ :-~ 
I !J13QL~Eti_:_Jy~. _ _"_~_Q_6f~ __ ,STfT\.?_~ ____ L~~ vvA st+_ co~_~~ __ !,_ ______ __: __ i_i i i ~----; _E~!!J~t< ____ ~ _____ : __ :L?2 ______ r:JAG:_A?_~ _ ~-- ~T1t,fJ _____ 0.1.0-0 I; ~-l 
: ~--~--;-~--'z:.-~---r:I)----:--eJ::t~{JJ"'Lc:J~ Sf\MPIE"S ~ A_tS·_Q_~ __ QJl~~~TI-r;n: I 

.20~._~ ________ 5P __ P_8 __ ~~PL __ 9J_:_~ _ (2"30 OK _ _ D:r_~!!Tt"~ _______ ~_.J_~ 
i , __ ~ ___ :----_4tl-C- ~ __ O_~IQ_'QJL _' ___ ~ 1; P ~/.200 l. _____ ti~_'-: __ ~ft~_Q~_ iJTl 

I :/:<;(J=~l:O~NJt~6- .~~;o·Nl~~'<CD s-~-E?~·H-!kli~~~~ I :--:----',- --~~-~- ~S-'R--"-(f~~tdi:fS~~) 0'100 s.PtN\~ -_Qf~~~_~r=ri'~-+)S. 
I 25 :_n_JoitI'L.),.£ r2 .. ~ llE_O J I+E- Lv I\.\.. ~ 1::» l \'M5 _Jrl:~L._~_j 
I ~-: _, __ ,.1)~ ___ .R1' ___ S.}-T--..!g-~--"-,S(·!-~ oy6'\ ___ ________ ~K~JYJL·: __ :_~ 
I ~-~: ~_i~, __ j_tft:§_~ ___ ~_V&71QJ~{_J~ .. D~_NE E:MJ-''j_ --~~ _~_~\, __ (;~i-I 
1 :_~ ___ ~..§_~5_; ____ .-----_____ , ___ ~ ______ "_~ ___ ----__ - _ . _~ _________ ' __ ----L--~-~--LJ 
f :-----'----~ rg/- J{~_TIt - PJlfR.._ - ,POl{ 'LS~cAc/PtT1 Ot'i __ _ qt< _, ~~j .'...c_ I : ! 
\ 30 !J&.l ~_ Til t;J lL(J-rq __ MG:j!,&- ~ c.tf~ c.j La N FIL Ilf..i 1~3 __ . __ J 

I ,-----;-- -----~-~.-- _':E!:'~ __ -~("!'- ,I _ _ ___ __ _ _ _ ____________ u _____ , ____ :_J 
I '------~,-- _QJ.l!)~_L't_, ____ e~B.<t.,~Q __ ~f!~'?~ pn ()~((lIt ~Il\ -_'$1jl'~\l!_~_~11~~'\--.g1: 
! J7~_l __ J)~trAT- __ SITS_ __ _ _________ ,,_" _____ : ___ ; 

, i 
, : I 

- ~ - - - . - ----.-- - -- -----,----- ·---i 

: ! 
__ _ _~ __ -.: ___ ! ___ 1 

35' 
----- --~-~ - -< - - ._- --- --- - --- -- --- --- --- - -~ -- -- - -

: SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

DATE WITNESS DATE 



------ -- - ------~--, , , ' 

------,--------- --- --- -~------ - - - -

- --- ~---- -,--
--~.,- -~--- - ---r----~ --- - -- - ---;--~ ----~---

----- ---- . 

:- . - .. ~;+,pPe-{)- ~ (- coo ('t;i/l. . 
..-_____ ~----._ ~_'~N_ _ _ _ _. ~ ~_ •• __ _.,._ ~. ~ ~_~. __ _ ,"-A~. • __ 

... ::. _-. "-~ _:: __ .: .. -._~€~ A1 ~-o :- --Lv, 
_~~~:~~~~~_: .:~-= ~:-~:.: .--.~ :.:.._ -~:_@~-S:· --1:--~< q ~~·S-_ 

r tt~('{I(. -- u/ ._. -~ --:-
- - . - - -- .- ' 

K~fi1r-:~ . ?:-
._ ... -I{eN-_. ~""-~' --

---ft'-~ - -~ D - --, -

~.V(\f-.- -~.-~ ._- -- - -
--: __ :: 1.--: ._t?... . _. ___ . _____ ._ . 

. -6AlG~--,~~ ::~ ~. ~ :-~:~~~ ~~-~ 
.---- ---- ---~ - ----

Rt c.J.J- J. 

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

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



i 25 

I : ( 

-- ------ - - ------~------------~---~------~------;-------j 

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

30 

, 
- - - --- -- - -- --- - - - - - -- __ - - - ____ • - 0'- __ :.. ____ , __ _ 

-- - - -.- --.- -- - ~ -._- - ---, 

.- _.--- --- -- ---------j-- j 

35 , 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

• DATE WITNESS , DATE , 
B l00P© 



34 

-
L ___ _ _ __ 

- OA\l..t SUMMAtt( 

ON S i Tb' 1'+ f'luS: 
/ 

EF-S 

8 ·2 c::; -01 

\~~\T11 S. 
JZlM O. 

-raeVlj (z. 

\(E'N N\. 

fI2AN~ W 

LARJlj HuiY1 fN5 

to N\ 6~ ~t-cT-
0700"7 IloO 
I<~t/\ N Itt f f ~ 

0700 --7 /~ 

CCJMPlET£j) BOTH E'I.. ct\V'A no NS 
ol,PL ~ o/IPS 

1 sfSs CDTVJ)lE,yt; o/sl'l> {2.. 

1 f\.f\ v..I SA N\..p leO 0 ( r-J...1.f/ c () ( 

St+f pP€i) .3 C<Jot E--Yl~ (i) SWlO 

1 COCA.01. TO GeISe 

SEE A\.SO.' LO,,} &001< #: (34-~ AE\...O POIl.M~ 
re-s-r {> t , LO,? S co c... 

/ 



r 

• 

TITLE N S (..(/ c.. ell AN. rC PROJECT NO. "S Of c:;-i 35 

~A--r- t5 . 2S -0' BOOK NO. 13A-O 
______ ~ ___ • __ ~_. __ ...... _______ .. _._ •. _ ~_.~ .. _'vc._. ____ ._ _. __ ~, _. ______ ._.n~_~ ....... ".~, .... ""'"' ___ _ ~ ........... _.- __ --

; Work continued from_ Page cveA 1?fEvt: l i"':" R..AI N ovt;"t.( N (rf b 7 - .8 <;'fJF ,,' 
-o~~S-~_~9~ii~ __ ~(~71;_=~_-~--T~-;;;-~=~-_~_'~!~---lit_-5~~~I1!1'(~~5~ci_~~~~~rf5 
! ,LOC?, &00/< ' , , : :: ' 
;-0-800-_=_ t-~ ~,-n-?-'J _~~~r0-~~~-)~~::~~Ai~_~_~~_~_~--~ =T r3Mj~-~'~ __ ~~:~:i~ii~~=~=_:~~~_ ; 

5 :_~ __ ~ __ ~L$~_~t1~lN, _' ____ ,~_~ ___ _ ~l(/ __ ~ A~~l_ f"_' ______ 0 t<;;;.-_~ J , __ ~' J_ ~ ___ ~ _______ _ 
1 of:tf2.~ __ :~_r~vtC __ (£~_~_~!(A I1~~ ___ n ___ Q_L r? ___ b _______ H_' _______ ~_--.:.._h~ __ '_n:~ _____ : 
!-.P..J~L~ --' 6!$~J~ __ .;.~~ ---- WJ\~~----~r-' ---'- -- -- ------ - ------ -. __ -:------ __ : ____ ~ ___ L_~ _____ ~ _____ : 

PLI_/lL~: ____ ~5:~ __ \~_n~_~~ __ (7.~_~IIQ_~ _______ ___________ , ____ . ______________________________ nun' __ , 

~_J_~ __ ~~ ____ ~g_~l~~ __ -~:6~~_c{~ __ nQ.J!. ___ A'-'_: S_~t1.~f. __ R~o_~\§--~~---~-------J 
10; __ ,_: ____ c ___ ~_,---.:.~J::fuILT- ~ ___ ~_ 2~). ____ ~~ f ___ o.J'''( _0 { rP_:_S_ -----~-----i--:-:--.-~--h-C--- _' _____ ; 

I ! t\.\ O.,--e :, 0 I -r P ,L ' L '-::. L A It'? ,e ~ : S ~ :$ 1M l\ l" : : I i 
~L~~~------ --~~S ~~~~__ _ -~_--_~Q-_ ( -tins __ ~~~,-~-_--~~~~-~: __ ~~ -_ -_ -.- -~-_-_~~_~_~ ~-~=-~ ~ T~~_:~: __ ~~-~~-~~_~: __ ~ -~-~: --:] 
Lt~_4J.-~---~-f!fll~ ~ __ f'L _____ ~~~ _____ ~ __ e:...~~_~ ____ fo_~ ____ .52~~ ___ ~-' -----\---1..--:---1 
LlO~~~ ____ 9J~t~~J.!~ _______ q_L-r:e,_$. ________ . __ '. _____ h. _____ :_. ______ ~ __ J __ ; _~ ___ .L ____ .:. __ ~ 

15: : : : ; b'€DJ ,N- Cl E-AN ' fA P .(.. L( N' cH _ _ __ __ _ __________ ..: __ : __ ~ ___ I _j_.L.-__ ~ 
~--------:---~--;-s -G----r-~ ~p--- -, -- -PO ~-- ----,;FF-----~(; ~--K - , " " 
L--I-~-~~~~ __ ~_~-s17r-&--i~n--~~=5 r;;~~_~ _n _~:_---;;;q_0e(--E_rf, __ m_Q~I~S~ Ti~/~L~_L~_~6_=_~~~~; 
; ~S9;> __ -"- __ ~J<-~L~_5 ____ U'1_HTTH~ _____ . __ S1~rtr1_t-lj ____ ~_(~!.L ______ ~l.~_~BQ.r~lN c:t~~ ___ -,-__ ~ 
!~ ___ c ____ ~ ____ ' __ ~~~~_y_p ~ C; () ~. ' _ _ _. ___ _ __ __ . _________ . ' . ___ : ___ ~ ___ : 

20 _/_~9 _ . _.~~~, ri _____ i<'. __ Qfr- - _?~Tb ___________ . ____________________ _ 
~~?5i9 _________ rf? _______ Ql_ ~Pl~ $AN\P\ ( N? 0_ F _ _ q(N\_wG:Q_L _____________ ; 
:J~2S:""---------I~~Ty~-N- TI> _ g~fJ_-S_)_4:>__ _S-:illt1_~ ?~~~~5~£_~ __ -;-_____ + _____ ,: 
_h ___ , ______________ Cfffrfl'1E_ '(;;~._ __ _ ______ ~ __________ _ 
J2~~. __ ,pel?.MT----- _$ fTG:. __ -rz; tA/A~' rv1A;v1.T __ _ _ . _____ . _ -.c ________ __ 

25' 
-- ~ ~--~~-- - - - --, - ----~ ~ ~- --- - -- - - - ---------------------- ---. , , , . 

~--_:~~-~~~~-=--~----~=-----~:--~o.---i-~-" of. (t~-I-N'-_ --- pit 0 N\ . I-_~~ -7-j~QP~~-~~_~.~-_'_~_; 
, ' , 

30 
-~ --------- -- ------- --- ~- ----- -- -- . ----

, , 

35 
- - -- - - - - -- - - ~ -

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

-- -- -----------fd'------',. _. -- - --
SIGNATURE-;!.. 1"_ ~, 

.. - - --~~-'~-~,-.- --- .. - -.--
DISCLOSED TO AND U ERSTOOD BY 

Work continued to Page 

DATE WITNESS 

DATE 

4._: ~ ,?,~_ q ( 
DATE 



8 :1-b ·0 I 36 ~ ___ ~ ____________________ . ______________________ _ 
_________ __ , ________ ~ ,,~ ________________ ~_ ---,--f-7·------~~--'----------, 

~~-_--_. __ ~---t-----.-------==~-·~~~===_ ----~-- ---~---._.-_ -----=-=--=-===--:===---;==.;-=-==~~ 
;--'--1- -;---------- - .~------ ----'--;--~---- ---

• J 

, 
-,- - ------.----.-- --- -- -,- -. ---

, , ' ----- -- - -~ -;- -1--:---:-~---4 

.- =-_~:~-_-=--_-= __ ::'-~-:'::=C:----~.J-;--! ---- -.-~-~- ~-, 
---~- -- -- -1- --"-- -- --------------- -- - ---

- -- ~--------~--- ~------ -- ---- -.--,-------------------------~--
-- ------.---------- -- -- ------.--~I--'----'--- __________ _ 



, 

I .: 

TITLE N ~ we cJtAN.€ PROJECT NO. :5 "J c;;<J 37 

2IAND~ 8· 2b' 0/ BOOK NO. 134-0 
~. ---"-. ---------:-, .--~.-- ----.---_. __ .------------ - --- -----~---,,---~ ---------..,~~~---~.--.-

~~~~::~om-~~~~:L~~~~~?+'tlK-~ij~~1\~3~~~~2!n-! 
I o70~; II t? : ~0fS;G-_~,,-il~~ @ ___ .B_l~ __ ??;qs-__ PA-'/>(-Yt : uYofl./~: i 

LL ! i ~Al:\. i ---fl,{\A: j~ : jc>~.' L~lP!~_I§ _____ .. ! " i:', ~-~-: 
sl~r~o! !/{$ :~ iN\~t3~I: p:a~f.~ __ ~~ ..... _~~S~f\I1_~~ __ jSA0~l~~:--; 
lld~ i I-;zJO(~!_~I\.Oj_~REA:(XJ~'L---~1--- ffiL~_t~_~\.),_]: O~_~ __ : 
• I ' : ~f'l .. k-~--~\.'::--~~.;-~"a('ln~~~- ____ ~E~.:_L.':'_:J __ ~~~ __ fsf\-7_~'_: 
! , I~ ~ I ~ 5: 1"2>: PI Cri2 • VI JD : LL{ IV t H : i ; : ! : ;! : o-----------.... -.--------~------------~----.- - -~ - - _. - -- --- ---~----- -~-------~---~------ ---~ 

i ri~: i,<.& ~ : -tvt. : SAiv\;j)('tf=/J e,on+ :e-kc(;\~ATlON:5! ; : ' : 
10;; ! !. i S ~tr~l\A_et~s~-~=6i---:-;JJ.Lr,·~~-~-=~~--~.i~~ -Q l·T£. 5~~j~~- ~_~-=:-=~-'-l 
~4<lQ _l (~Sl ~~J~-~L __ J_C~ l...._~!._~~~P __ .3_~4_~ : SA~~(6S [-r;2' i r-(({~o; 
, i i : ab<i {j£~I\l4. (.../QvZ!(' i . , , :' " I : , , I 

fT~3b : Jo~lE1~..,;--±tt6~82LJI ;0 (-@--i~S~D~q~~-~~ SrteC-! 
, 1 I 1 -r---;--;-------, --r---,-~-- ----- -- -- ---, -----~--;--- - I!: ~ 

! iii o.,n-nrr·<{) ! __ $Ho~~; I _~ ______ m __ • ___ , _____ ;_. _~ ! ;; Ii:' 
151 Irb!>o !::J:h1i -rI, RV I@ ~ '24-<S-' iDEk.vN ~ 6l. C,l ~I\N .J(,o: , ii' 1 

---,-----,--- _~ ___ .L ____ , __ . _________ ~. ___________ - -- --. ----- ---.---... ---------, -1 
! ! ! i /JA{Jc.1L '-t/O,A,'J: ii',': i 
I! I fTrT~, I ,t"., ) I I ' 

: r7~p : f<M! ~--flY i@~-:B(O~~~i-4~·----cieAN,~--:,-~ ~ : 
r--,---, --, _,---J.-1i---,----,-·-,- ----~-~-.,....------------- - - - - .-- - ---. - -.. -- --- -~ ---.------~-
i I ta2.9 i DeAART'" 1 51Tf3 ! , ' . : : : : 
1-, , I i I' I , 'i --:-------~---;--- ---------, ------ -----------1--

• I ! ~; i i; 1 " " , ;, ,i I 
I---~------,---r----- ----.. ----- -- -- ----- .. -.. ---------- .. - . -- - -- ---- --- ----------,-------------------

20i~, _,' __ ' _,' ~_ ... ,--:i ~-,-----"---ii------- ___________ .____ __ _ ______ I 'I \, ; - ---- - .• - --- -- - ,--- ---- --.----"-- -'--j 

, ' 
;-__ ..L_' _..L_:_~--:----;-----:------I-- -l~-----:---------------
, I ,! I 

~_+....l._+ ,! ~ __ , ___ ; ____ ; _____________ _ 

; r ; ~ 1 I , I, , 
r~-I--,-I-; --;---T-;--~-----'---,---- - ---'-- -. - -

i ! ~ ; ~ ~~--~--: -' -: -~-~--~---- --- -

25: 

, 
! , 

- -- ----------,-,--:--)---r l! 
, 1 : I ,I, I ~ 

- - -;----------------I--~----' -:--: ._I--J 
, , 

---- ---- ----------- -- -.- ______ '_---' __ '_~ 
I J !' 
, : 

, ,I _ ___ __ __ _ ________ ' _________________ ...!.. _____ L_--'---_'_{ 

i i ' I I :, i -r--------------'----'---------->----------- --- ------- --------- --- ------------,--------------1-- --I 1 ! ' I! 1 ' 1 ' , " I ! 
:---'----+----;-' __ -'---_ !, ! _____________ , ___ 1 __ L _____ ,;-----:~:-~- j ! 

1 : 1 ill ~-;-:-:--~--'--- --- - - ------ - \ r l 
f-~-~--l -+--f---l _~ __ i _~ _____ ...:.. __________ • __ _ _____________ . __ ' _-: ___ ~_I_~' ___ , _1_1 ___ ~ 
J 1 ; , , I ' I : I , : 1) I I ; 1 ! ! ! i _~ __ ~ _______ ---'- _______ ~ _______________ . ______ ~ ____ : ______ I_J.._ : j 

!--! _:-~-~ ~----f---~---------------------- - --- - --- - --- - __ , ____ : ____ ~ _______ ,------,--~-~-~-I 
30 1 !'; , i' 

--- - --~- -- -- --- - - - -- ----- - - - ------ -- --- ----------,-- - ---'-----+----' , 
! 

L 
i 
L 
I 

---;'-i- -----;-----:-- - - --- --- ---- ---~ --- --

. 
-_______ -________ ~ __ ; ___ ' _, _-J_-L_-+----;_! 

, I 
____ , _____________ ....---__ , ________ j _____ ~_! _J 

, I' 1 

! 
---'-----c-- .;...-------~-------.---~------- - - -

iii i' , , 
~~------'-- ' 

351 ' 
I 

- - -- - - -. ---~-~,¥----,--~--------T~--i 

" ! -- ._~-~ __ =~~ .. ~~ ____ ~-:-~=-,"-J~J-_ i 1 
I 

, 1 
t_~ ______ ~ _________________ _ 

Work continued to Page 
, 

- --
WITNESS DATE 



38 

DA\" 1 5,LlMMAt1 

ON stTC .--+ NvtS : 
i 

tEf5 

~(,{ n VEt u Vl 5 

fttfa\l'tk L-V'. 
I.(~\n/ S. 

IZ'M 0" 
--rE (J..v1:j «. 
,~~N 'N\~ 

I<~vl N R\ FFE 
R\GH J '. 
Df\ v~ t'I\. 

Sri- \ f PED C::, 

s ttl ft7~ l 

COO l0-<.. S -n> 5w lO 

coo t..eVl TIl ,(;c6 G 

SEE AlSO~ CO~/ SAMPlE lO, st-JG03/ 
lO" gooK ::#- 134-7 

• 



• 

• 
, ----- - -----. -------------

30: 

.- - --' '--. --- - - - --... - --._---- -

35 
_________ 1 _________________ _ 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

• , DATE WITNESS 



40 8.28- 0 1 
--. ~-- --_ .. _------. -----.--.~-.------ • __ ~ ~ _____________ -'-_______ '-J 

, , , 
-- -----------------..------ --- - - - ..... -----~--------------~----

- - - --- --,------- ----- .".- -- --

______ ..... ___ ' __ ,--~-L--..-- ___ . __ • _ . 

. _- ----- ---~----- ____ ' __ ,~_'--- !-~ 

- •• ---- --- --- - ---- ---------- --•• - - ----.! 
____ ~ ___ ~ _________ ~ _ ___L ____ L _________ ' 

-----~-------!-~~- ---~- ----! 

- --- - -f - -- - - - - --- --~--- -------- - ---r-- ---- ---- ----

- --- -.--- --- _.- -------~--'---_i-~--' -,------- -'-~ 

-- - ~------------- --~--~------- ---<- --~-----------
________ ~ __ _> ____ ______ ~_L_ ______ ' _---.! ______ ...: 

- --- --- ------~--- - - -------1------------,-'----' 

~: I ~::~N\ ~~~:_ ~~~~~~!p.~~_ ~ __ ~ _~~~:~~~_~~:~~~:~:~-~~~~~~~~~~~--~-_ ~-~ 
----- - - - -----~-- -----T--;-T--~---- ----

- - ------ -" ---- --~ --- -- ----~- --------

~=~-~~~~~=~-~t=~~~:~~~-~{It~~~:~:z=~~!tt~;~i • 
--- --~--~---: -,---;---->----- -- --- --- - -j---' -'--,-- --: t- ---

, _____________ ~_______ -----1.- ___ • __ ~_~ __ \ ------r--,---'--------------: 

-- -.' ---~-- - - ,..-_.'._---
- ~ -- ~- -----~--~ --;--------~ ~- --, _____ . ____________ ,~---:--......... -------~---~-_t 

- - - ---,.. -- - - - -- - --~-

~~==_~~~===_=__'-~:-_ _===_~-_~_~~~_~ :~_ :~~_~:-:= -_ ---:-:==~_-_=_ __ -_:=~=_::c--!::: -=.J .::.::~ ~-=: _~ :::~ :::=o~ ~~~~ ~:.~:~~ =:~_~~-,~~,~~.::;.--~~::::~:_ : 1 
-=.::=~~~~~~-~=~=;~~;~~=~~_-~-==~~~~ :==-~=~~~-:::-:;~-~ -~:-;~ ~==:=-:-~-~::~ ~~~~~-~ ~ ~~=-.::~- ,~=: ~f-:: : ~j-=:-~=! 

.....,- -- --- - ----r' ---~---- -- - -- - ------- ------- - - - - --'~-----------r---: ---+-----: -'--, 
____ •• ____________ ,.. __ .\ ___________________ ~ _ ~ __ __'_~ _____ "'__ ___ • ________ ---1 

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

-- ------------- ---------------
-- -- --- --- -----' - --- ,.. ---- --- ----.! 

~~~-~~_~:::~~~-~=::~3~t==£(?-Q-}:::: -~---~~i~-~~~~~ -~di~~~~fZ;~I5~~ei~;-.::,~~~ 
,=--:::---.::~-:=-=~~=~~~~=-=~~\:9~O;:-- ~~~i-r~~"j3 __ :~=~~:~~~-~~---~_----~-~~~~~_ _ ______ ~_~,_~ ___________ ~ __ ...J __ _ 

- ---- ----- -- - ----'---,~-'--~----~ --' 

• 



TITLE ('i5t.{/c ~ANE PROJECT NO. scr S"'i 41 
-r-c-<tC-S 8-28.01 BOOK NO. 1340 

"_ wor~~~o~~~n_u~~~f~~m'Pai~~~~: C, S-~84 wF ' .~~ .~.~-,~._--~~ __ . ____ ._.~~~ __ ~.~~:,~~~.=~~~, 
• 0. zo~, ____ (0 ,~~.~ _,.'F~~ _ --cp Bfl-?-. ?~_0 9~_ . C;771L_~ .,_E_~ __ ,_:_LiL._. __ ... 

, ___ ~ _,_ ._.__ _ A Ifl~o/l:'J._, '_/_P.'!J tf p __ ._ _ _ •. __ '_ _ _ _' , 

.o~~_ .. 'gs._.~ __ .~-,,-~ . ?~~ ,Pne-p fcJ~ ... _~~·:i-i.i;:/S!E2~~ @:'-~~~: 
S! ___ L._;_ .. _~ ___ ~6::S_~_. __ ._._._ .. _. __ . , ___ .__. .. ...... ____ .- ... _ .. _ .. _ . . _. __ ._._: ___ .: __ ~_.,_._~ 
:0(,30 _ .. "'rn _M.(J..JS.G- '>f3l--'-<.P ON Ol/'f\wof, , 
:~=_-~:=. · __ £$..·.(~T;1J~ .... --f:yM·P-· CO.N ~Q (- -~'';;~1C--~-No.T~ ---~_~i(~---:~J~~~>-(:~~~ 
_(L'1~_9. c Dq~N So. ~T ~ l{ f' . ---rt' ~ \.D ~ ),~~ ____ . _ _ ______ ~ ______ ~_~_~ _' _: 

,o'j-o~-,f~T['t~ flt~~~J'°~/-~-~~~~~~~ ---:-, 
r '!}~~~~-'=~-~.~_:W~·_-~.\~~~~H.--. -- ~i:J_u .?A:0!i~~li'-.~-9~l~iiiQ4.oi fiL-l..[~.~: 
! 1"4. ~ J -rvl ~ E.,-z.t ~{N ~OIV\ L(,«(\{Ct/ ~ ()ltJ 32crs- : : ' : : 
[r3L~ -~ f~'S- ~. '-&'\-if 3~ - fAl~i{ -~~-K.' -.. -.. --,--.... -.- --- -.. ~. ·----Ti-;---:--·j 
i (5i~ __ ~~~_~~--~-sTiiD_- -- ~_?5·.Q~li~~$p( ~=l-~~:L~~_Q~:~~Q~~f~()J~-"~ : :-=-; 

lsi ___ .:_._.: ... _,.S~U-~Ql'l ~ ___ . -CC--<_~H't'. -1-_ 0,4-5' -'1-M FL,-:n;~ ... ~Ss:Q ___ ~_~ ___ ~ ___ ._' 
; ___ ' _______ ~cn{ __ Pg(}.tSTJt~TTc.. _ .f!(.(M.P • _______ L .. __ __ ,. __ ,_. _______ .... ______ ~_~_! _'_: 

J_~ .. T13-___ .q:J~~l ~TL-S 01 MLv/01-. __ . ___ .. _. ___ . _. __ ... _____ L ___ J._L_: __ : 
pf\q< <5ItM{Jl E ' 'RJ.Vl Fe{)et< . i ' : : , -: --·-:--·~Cl~~---· -g\-~- --3-i4~ .. l-O-ciZ~l:l'~ - ---.----- - . . ------.----;---t-:--~--: 

• 20~.[zQ~6.: .. ~b-E!"~if . - '"$ tj-G - ...... ---._~~.~~~~~.~~_=_=_=~ 

• 

_______________ : _____ i __ ~--~-; 

;---~ -- : ---. .. ...... . G- r'~ 0 
;-- --. ~------- -- - . '-

. ---::------ - - - - --- - --
2S; , 

0----- __________ _ 

- - - -- .,-- - ...... --1-----'---\, 

:,' --;'-'-'--'" -- --. ,·w··-EdJ----ef:-2 '1-, "/ c-rl-EC/~ .. o~~ .. ·()·F ---~~---~~ 
1 ' : 

~~== ....•....... ~ ..•. ~.... .ft 1(2... (JU Yrl 7 P"J rJ . .... H n _ . -:_nn:~==:=:J 
, __ . _______ . __ .' .. _. . __ . ., __ L _~----;---~.-~ 

30 i , 
~-- --- - -- -- - - - - - -

: . , 

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

--- - - .----

I 
t -...-- ,- --- ."-- -- -- .-

. , ____ L... _______________ _ 

3s1 ' 
t-----~--- -- - - --- , -.-
t SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 
'-'.". ---.-- ...... --~--- - .. - - - -- - -- . _. ~~ 

; -J. - <;"/ : SIGNATURE{,i 

;.....-~-~- . ~~~.
: DISCLOSED TO AN UNDERSTOOD BY 

-- --,- - -"- - ---- ---;--~-->----- _oj 

_________ ~ ____ 1 _________ : 

, ,i I 

- - - - --~- - -! -----.!- - --: 

, , 
______ ~ ____ L- __ ' __ ~ ___ ! 

Work continued to Page , 
..... ~---- -~--. ~~ .. ~ ......... ---~----~ ... -~~-, 

DATE WITNESS 



42 :-__ , __ '---------- _______ , ______________ ,_.-_______ 1'~'0 I 
... . ----. __ ._----- ~--------~-----.-- .---------
~=~-=~-=-=;_=~~- :_-~=_-_- ~=J-_~~-_=~_~~~-~=~-~-~_-~~- __ ._ _ _ -- - -- -----:--------- --~ ". - - - - ----- ~-.---

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

r~;;i~!iE;~<1~-=~=1\~·~ ~;=-.··~~~:c=~0-~;~:~L-~=~~~~:~=:_~~i 
c:=:=:----.,-----"-------,--,---,fl-&,---t-----5~.~Mli:l:-l--,---- -- -:- ' , 
E :~~~=:-~~_~=~~~_-~~?~"i~~~~_:~ __ ~.=;~~~~~J~~Sj ~~;~: --~:~ --~'i~\~:~~-~-\~E-~~=q~~~ 
;-~-'-------------- " .. - ---. -- ,- ---: -- -- ,--

!=~.=:~=-~-~------- - ----~~-=-~----~==~~~-- ---
I _______ ,_~_ -- ---- -~ _ ---~ -~ -~- _ J_~ 

h---:-:--;-"-----,--~---;-- -- ---,----------- -. 
r---""--"'---' -~-- -~-...I-~- -~---~-~~~--.. - .. 
f~-=~~~-=---=:--~= ~---~---~~- ---- ---- -~ -
t---;---...:...-+------ ---;- ----- --- .-
,~----------~~~- --- - -- "7-- -----

:-~~~- . ~-:::.-=-~:.:. .:. -~-~ -- -- -.- --' -
----- - - ---'--- .. _--.---

_ -- -__ ~ ~'-__ ~.: __ ~::::.. <\~-'cN:'f= - - -Du- ~-Cl\"ft : 
-- --;: ~ ~J~M~S~: -~vA~~i~l~:\(=~ 

t=:~_~ -=~~~:_ ~_----::~_=_ __ .~~, . 

:--- -- ------- -....... -- -

r~:-~ .. ~.~.~·.·.-H. t:5t ~ Ie· :0 /!.~~l~S-·~f0-~f:-:·-~~ .. . .. -... ~ -- , . 
1----:-----~--.-- --- -~ -- ----~ --- '''_. 
~-~-------------- ----,- -----'. 

t- --,- --- ----
I-~-----~ ___ _ 

1----- ~---

-- - -j;. t\ 0_ 
:1 " ... " 

~--- .. -,------------ ----
t-=2==--~~=-=--==--~~----=--~ -='-=~~=- --- - -- ---
~-------------------~-- ------ -- -
,--r - ------,- - - -- -- --. , 
I--------~---- -- - ------ - ---- _.---
,-------'-- --------~--- ----~--~~- ---
i--________ --_________ ~_ ----- ----

!---,--~------;-------- - -.~ -- ---
c===-----,---~'- ---- --- , __ L __ _ 
! ----<--- <--- - -- - -,- - ---~-- ---->--.j-

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

--t---

~-=-:.--,~-:-~-~~~~=---=-~-~~--~=-~~~~= ------ --~------ -- -
;,=:_-~_ t ----=-~-_ -~_ -=--~~_I-_~~~=~.:=_~-- . --,-
,--'~--'--,---,....-----, - -- - ---------------,- - - - ---- -
(--,-, -------- -- --, - - --- -- - ~-- ---'- --~ ---------

~=_: _ _=~E~~-::~:::=--~--:~;~~~_=~= ~:~~:.: ----

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

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

-,- - ----- - - --! 

______ .. __ .1 

- ----,--,- -- -- - -~--l 

_., ______ ,_-._ : - _-1-'-"-0- ____ _ 
- - --- '----'1----' 
-- - --- ----~ 

:----~ ~-~~-~ ~----:-~--.i~--:AlC;0~ --- L6~) {::JXJ I"~-#::~:l+~ 7-:-iQ<)'i'--ic:303-
E~:-- ~~=.=~~~ __ ~~-~~--~~~--~~~~~_~~- '~\-~~~ .~~~~'~~~_-:_:~.' ---I" - - -/- -- --

,----- ---..... - ----- --
----------L _____________ _ 

i--- - -- .-- --
r- - ~~---~- -- --- -

• 

• 



TITLE I'lSulC CIR.AN e PROJECT NO. S Of-r::;;-; 

-W:rCO~~u~irom'!~at~TII€ : cAAt;I~ 8.s 'F 5::: NO. "$~. ' ________________ '---- __ ___ _?tt Y _ ___ _ _ __ _ ______________ _ 

43 

~~'O~s?------~~/--rt--~- f:,y _~_ A~iUP~~ ~ JJ~_~_~ ___ l~_~~~'it ___ IS~_~rn_~ __ 
, ,CM~ d£\M€ ~--------- ---------- -------~ -- - - - --- - -- -- -------------------- - ---- ---- ----
J$J~ ______ K __ ~_,_~ ____ M <?-:-_~_0 s:rttq- _ 0 I ~~~~ _________________________ _ • 

5l/3'40 ___ ;_ E~_~KI{.,_,_w r ___ :ra _M ~6C- __ ~l-nd Dft!\"'~? ___ ~':{fP\_~_~2. _____ ____ _ 
; , O(tV,M~' P (/ C- e--,-c.., 
~J~~- --~~f0:~~c2 -_- _ ~. - - G-l ~ S -H "5- s 0-( (& --~:,i~~~~J~--~_~' ~-- -P~J\~-~_S 
;_L?:~ _____ '_~~p~€~ __ H fS _ Dr1( \.\€.vtS P-")~_Ef._. ___ '_ ~.~._.,,_T!?_f1~_~ __ _ 
, '"l'b>, ~ (-n;; . 

10T~-C~.·. @_·_._-~M ~b.Cr- _ UNLO (\D _~~~'PM~ ,0A.~~o--~--EIt.;t~l(-.·~- ______ _ 
, _____ . __ . ~_N_<;;_ t!f.t)U(L .2. K-A.(/y' ~t\D'QS. T"Z) B~ ~.~~9-.. -~~TI!--(YlJ\"'!~J~ 
, ,'bPEI1Ptl1IJN5 I , ___ ~ _____ ._. ___ . _____ ~ h__ _ _ ___ _ _ _ , 

~7(9 _~ .: __ pI.M we;,=> ~ cif~L oN K~~; ,fiE_ljj,i!~·:~.-~.~~-Z.0j. ~~~_~_-~, 
.. __ .". __ ~_C~PL_~. O(fV\.t.-./dt:; _____ . __________ ._ _ __________ ' 

15 __ J~~ _,_A..Er~~N --rc> l?:>'-O 32~ _________________ . 
, 'f'U\{'(I.L. ~ Til orqo/t.llr' ~ /8 sO ' 

.- -- - l~S. zr ' -IL M ~NlO f\O - S(.(Vl m~-~-_-_ ~~~~=-_--~e-§_~ci·~ __ ·=) 
_-- - _ f~_~-,:e ___ c, - - ____ • __ ... _____ •• ___ • _____________ , 

l'f~() _.beppw~r- 5lTt- .. ___________ . _____ ... __ ._~ 
• 20 

25 

~ - -~ -, , 

~-. - ~- -- -. .--. - - - -, 

30' 

• 'SIGNATURE /;d.- ~. 
"---. 7 -
DISCLOSED TO AND NDERSTOOD BY DATE WITNESS 

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

" ' I 
: - '-- ~-- -- - - ------ - - -------_\ 

-. - .-. -- - --- -----, 

DATE 



44 

l ____ .___ _ - -

1- _ ~ ~ 

I - --- -

!- --- ---

1-- -- - - - - --

r _______ _ 
, ' 

01\ \ \.1 SI.4f'AMAftj 

o I'l S\ T6 ~ rE-ril A ~d:f' 
) / 

K~\ 11+ <;, 

-rEYllttj r<... 

f,U\N.1L L(/. 

J<~N. M. 

JON K, 
JI\SON D:HlBAAt
\(~N-r- D. 
J f\ N\E-s, 1/, 

4- N\\.VS s,AMP\t;O/ 01 Ml(/ I ~"LI lL...~ {3 
O('{f 0 N 0 I G-l(/ l3 I 

¢( p {)<...,1:) , ~ 'f. 0 F S4 (J (J1I ~ S --r-v -,-H ~ 
p~ H vv1\-1l ~C€... ~ 5 Bow{)/ 5A FE 7/' c-lA~E5 / !<. fC'1. 

5E~ A\.<;'O; lee:> ~OlL +FS 'A4Ar7 3QOf ~<;ci3 / ) 

coc., A E\. oj) FOvtM S 
/ 

,~-- .. ~~_-- Me-ns-vt~ lA sED fdR.. rQ..C:" O. S ct2. feN (N, "'-
~~.' ~ , __ ~N\Ot)€L S S4 . .lIJ..V-ej I\\~~ f.A/! Pf?CJi>£ ~ - '1 

,6 MO OE;L l'1 ~l Cv'l~ ~ MEIC-vt 



45 

DATE / 

_ .1' 5'~ .~ ____ ._ 
DATE WITNESS DATE 



46 
I'---~-

,-- ----<--~--
.. ~-

- --'-

:------c------

,-_._'-

:-

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

r--~ - -

~-, -
!--'-___ ...... ~t. __ • 

r-- ~~ 

f-'---~"""-

,------
~- ~ -----:-- ~--

C, 
d\..' 

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

5 

10 

15 

-,' , -

~t_ 2! 



TITLE N SWC CMf.lc PROJECT NO. '?, '1r:;;0] 47 

: Work cootinu~~~ _ K" .~ .• __ -. •.. ~.~-.. ~. _.~=:~~~..~~...~.-~~~~~::::= 
i '52..~' DIt\ '-~~S oFF <;;(:rG ' , 
: ,t;'W: J1EN.---- 1-~-:------~E:.;.,;fttN-~--FiioM- --N\G-rg-c;.---~-~~(:--~\p~t.? 
i 1~{6--~--ii-<E N-----~-F-F--- --$(T(;---- -ra----~-C---------: --;--------~---: i ; ) 

5t i : ___ =--TE~ ---~~~~~J=~~~~:rH--=-~~-~-~;=(Q~~~~:- -~~i!~~1_ MANU(\- (, 
i (b ~C; : (2.. S T"O . M &-:r3 G- I TO c HG c.t ~ ,0,(" : (I<.. :,:! : : : : ' -r~rz )ii~T -----N E€DS- ~--~-~-:i ~ --- i-f-..is --- -:-( ~-----: C(i~-P(E~-~--9\M~ll ~0: 
: r7~--~-~Js--;--~1- j~-~- ~:~-'(----A6-C;---~- ----c.l-f~dZ~--,dr_;:r 7tcc~~~ i 
i-: -:- EOv't_: n~,e~ ~ eQ~~~~~_-___ ~0~-i~~-~= ~-~-~~~~-~--- --- =~-~~--~=:~-;----~=-~-~~-~---~----:--~---1 

1° 1 I etq 'R.~~~.1" __ :r-o _______ ~_{i(S_~ ~IQ _____ ~~p __ ~, ____ §I\~f~f" . --, ~ j i 
L~-: -r:rt~ __ C.V{~e1S7_1:ti_~ __ 7----0 I N\ '-</_L3 ___ ~n~Y_ __ e-~_~~_l?~~_;_ ~ 
i : i : k{~ ~ l S : i , ': :: ' ',!! 
~2],U-(;ijJA-J.:::r :-- --~ M&-:~ G=---: t ,0--'--6lL) -~-i4\----:s-iZVi ~-~--§IT~f {~S I 
I ! ! '.,id~ ;;;;:-:-- -'---Mr/t:~~-~ --'---:----~--------'--------~-7---,--~--:-------------: -~ 

IS! ~oS--~~_X;;~-'--~ i>..~L~~~ ___ -~~~_-_-~-~-~~~~-~~-~_-~-~_~'~~ __ ' __ ~~==~-~ ---~-~_-~=-,- _ 1 ~-I 
~ , J ! 

-- - -- -- - - .- -- --- --------- ---------- ---~-- .. ------- --- -- . --. -- -- - - - - -- -- --,--~----'--- '------- --_ ...... - -l--------~ 

-: -:--+-:---------- --- ------ --- -- -- ----- ----- -,--- --'---------- ------- - ----- -- --- -- ----- ~--j--------- --- -- - --~- ---~ 
i I ; i I ! I 
~:_: __ :_~, _________ ; _______________________ 1.___ _ __ ________ _ ______________________ ,-- _________ --:_-; ______ ~ 

!: ! ! I 

----------------- -------- -- --- --- -- -- - -- --- --- --- -- -- - - - ----- -------~--~ 
20; I I , 

-'----~- - -. ---- -- -- .-- - -----~ --- --- -._----! 
, i ! 

, 1 
• J I ------ ~---- ----- --.---- ----!--- -- --- -- - --

, , 
- - --- - - -- - ----- - ----- -- -----1 

I :! ; 
J I _----L-_____ __ _ ___ _ ---- - ----- --- -------~ 

, 1 

, ' -------- ------- --.-, ---- .... - - - - -- - - ----- - - - --- ----- ---. -- --.- ---... ------ .- --1 
25 1_; _____ 1 -- ------ - - - ---- '- -~---i 

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

1 I i_:_, _______________ _ --- - ----.------ -- ---------- --- ---- --------1 
i i 

- - - - -.----- -- - -;..--- ---"- - -; 

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

, ---+-- --,----;-------- -, - --- - - - .--.- - .--- ------------1 

,--,----------------- - ------------.---- -- - ---- ---, , 

I ' 
--' --------- ----- >---------- - --~---- -- ---- - - - -- ~- - -, --- - ----- ----- - --1 

35 1 
--~ --- -. ---- ---~ - - - -- - - ~ - --- - -- - -- --

, SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

:SIGNATURE//~_J 2£. 
DISCLOSED TO ~E'RSTOOD BY 

DATE 

~L , __ 

DATE WITNESS DATE 



48 cr· <:, '0/ 

DA( l 'I ~I.( Mf'AJtVl..i 

o{'i s \n' -rE-n'l (\ -n; Ct-J .J....-, I C I ~lCtln ~.-

Tffi 'It Y a/>-. 
I<'~ f{ t'I\. 

r= vt A-N lL. U/. 

~u ...v SIC vt - M o~ (\I EVl JON K.. ~ Ot4. li 
kEN/1J. 
Jf1MES V . 
Jf\~()N 1). 

sl\f'l\Pve-D 2.. ~l\~ 
(JuVl~() (PflY) ").. MO~-C;;, w\\.1,. Si\j\i\t?l{ CC:]-o/ 

~HI PPc1) 5 c-uu \ et1.' IV 

S H-l PPe-.') CGCllEl'l I"D 



TITLE t-JSwc.... ~f\('.l'~ PROJECT NO. 3Cfr;:c; 49 
'TfJvf f2.. Of. C::, '0 I BOOK NO. I ~ to 

• 
Work continued from Pag~A11fEI2..: ,~- l:S4-. ~ SUt'll'iy 

Of,~ I2.S/ TI<..) I~M { f-J 8- 8'D 32+S- 1)tH\.\~~ IV 
~&&{,-

0700 FLV TV M CN& C- II<- { I~ f'J'.. OE-CfJN. ~ (It{ ~~ Fa( 
~iV\.A.l N , ' 

06~ (~~ -ro M.G-gG- <;.~Pc-fJ @ OIl\Ll C;1re; OlT02..(DEC-f) 
()d...uN. ~ b ~ ( BG-S ,/ ero I N~ ,00 D, 

OC(l.D PJ. « OJ IN j 0 ( M '-t/ 0 '3 ()""t't\~t:=1) bYt Y ctI~qL~O cJri 

5 

(0 ~ ,1M t 'fV IZ> c..ItFE- ---ro PICJ<!i lLlN Cf-f .'-1 r> 
10 TVO 1< \ l.l.{NQf- TO "" c,....~ G- C{-{ E-Clb:3"j 0 N r-~ 

Ii( ILM / I· 

I 

i 15 

, 
I 

I 
1 
, , 

I 25 

30 

35 

• 

\3CO -M:J/ (1lt/) 32~ PAck SAM{)\ES FdVl F(;~6;< 
PAPffi LJOrtk. PHoNE 01\\.5, 

I~SO 1t~T"y)N -n N\G-US G- ctfEc..l~ 
\2.~ N- co 'f'I\.P' (Tee:; <;;f\M p\{ N J 
Dx-CON ~N ~ rkJIC'-. 

-eft 'E1-flE c....f1; -n c..cJ~{J \ ~ TG 0 I G--v-0 I ~ I 8 () 0 
Ibt;~ I~<; ~ Ft-t./ ~ILE A\.'-. '1 cov1~ I$CJ'A€S ""TV B(.(ctll~~ 

\<q 70 (fetL 1'"')\""\ &QEi'tT) Con~ pll.. 0 M 0 r-r-O'L.. 
3 ::l' ~p D\-" t2.0 ~« ~ /1 c:;-' (SG-S f::>TM, of tid \€ 
,L~.I Ftv' -,,::; P:, \1{) , 5~ +~ MPc-Yl... u.AJ~/</ GlEAN -v( ~ 
I.l.S TZ' sltt,t\ ' s <:. \J..{ t3 pV k/A( 17 rv, 0 r--J ~ 
~ ~ F I.f./ 0 f'F- S rn;; 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 
DATE 

Cf'b' O / 
DATE WITNESS DATE 

B100P© 



so 

-
ON 

01\\ \ j SUo MN\~.J2, 'I -
t;lT€-: ~rttA ~tI .. 

J 

f:l;JwSEV(- MO~NEvt . 
) 

idE In/ <), 

ff1AN(( ~ 

~(t~ ~. 
l.(EN N\. 

t,z(N( D. 
.It\N\eS V, 
.)t\~N D. 

Sl.(/LO 

~(e AlSO~. lO Cj f?:,oolL #-~ J...44~ 3 '70 ~ 2<;'d3 

F( E\..{) ye) r1MS
j 

CcJC s 

• 

• 

{ 
! , 
~ 



TITLE N $"U'c.. cv<AN ~ PROJECT NO. 3e>;t:;;1 51 
ft'l..\ 0/\ 'I ~. 7· 0 { BOOK NO. I'SW 0., 7C;; il 

Work continued from Pagew.=p..TIf'E-t"l \. 7:t.. - B b ~ f At-I\. S~('tf{.j/ rl f:A1I'j /(A IN ~ (E:> t 0 

.9"S-C;- Of{ <;lTE K~ TVt, FLV' z:. 12 M . FA'! TIME <;HEer5 
]V P')H ofF(~~ 

.~7J.D pu/ ~ M6-(SG- {DI2.(lll "" 
5 071'0 JLM f'l) M6-iSC- p-ov'l 6-'-V SA ""p, \ N, 
··0630 -rt2- 11> M erl6G- fC>tl G-l</ SFtJ'NO\ l K'1 
·0 e~ t<. ~ -n> N6-BG- cf{e:q,L Lvtnt p/l.P\N. IL -rc, 0 I MWO~ 

{' 5"1\ Nt! Pl \? WELl... 

.. I-IE\..P TtL ~ 11.. M "V \ -n-I C-V shMfIJ \. (N 'J 
10 1100 TV· c..A 'P-E FOV!... \...lA N a-I Fr:I YI... e vev'l yo r< ~) f2. <:7V[ QlcY 

1lJ MG-~G-
.tloo PI LIZ'vf i I cE -rv 8 '\.0 3l4-~ PAC!!.. Fov'l.. rE:DEf 
~ P/~Pet'l . Vv() vtll ~ Col.. E-tl..N 0-4. P. 
tsc;o F ~ @ IS\...O '3}4~ Dt'l\\"'l~S I'tA ~ DONE PcJ~ 

15 nOI\/ . 
, b 2. 0 ...,-12... ~ K M r<. er1.{rt N 'f(2. 0 r-l\ C-I..(/' SAMPU '" j 

20 

25 

30 

35 

l{("Jwt\D SL(Lls C-lE1\Nov(fJ 
(730 oFf- SrTE-

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

SIGNATURE/!-~J ~ 
DISCLOSED TO AN~RSTOOD BY DATE WITNESS 

Work continued to Page 



I' 
i' 

I, 
I 
I 
I 
I 

! ' 

52 

-

C[ .. 8 -0 J 

K~I-rn c:;. 

\T3il1/l1 0... . 
lZeN ~, 

f V2. AN IL. tA.( 

BowSt:1l. - MOlt N <c Il . g eNol 1) \ 
) 

J~MES vr 
J1\SO N D, 

N\WS. 4- SA MPt--eO 

N\0 0 \\0')... LN<;{hl\e{) 

St+Pt\.lO Vl/' ~ l \... 

0\\0 ~ o('t t-1o{ln~ t;lO~ Oy 
G-(t~v~,- RQ" 0 ::.., ~' vv€-s-,- o~ 
&uNIL~vt.. lLto~ (SE& f-l5 ~~3) 

S G6 AL~O: (.,0') &x)(L ~s~ 3'10£5 ~4-+~ A.c;Q3, 
~l6U) RJVtMS CoG 

./ 

• 

-. 

• 



i 

TITLE N S l.UC c¢...l\C'i't- PROJECT NO. 3o;c;;<7/ 53 
.L. Ot a I BOOK NO. )~ 40 '51'\.7'. l ' U .0 

Work continued from Paget£/~: oVfWl.c:N;-r- O .. 2<;"'RJlIN o~ ('JcrE 70 -82"i= 

ObSO \.L..M.I ~ ... 'f<d f ILS ~ 6\.0 ~2'\-~ 
_ (P-700 fV TV MG--&6- '1G> fVtEer- Dftl \,~ S 

5 _Q7/0 f"S --t?; MG--B'- SAVV\tocE" 01 Mwo3 
_ '""'f7'( < (~"" CD\ \., ~Gt ~ ~(t! I Nj ~OTTt ~ S' \?rS 

_P8"3.U Ks a)N\v?l'~~S S!tM(JlLN/ ~ 0 l M tt/o3 
l1E~~C; _ l.( M @ of MtV' 2..7 

oq2~ MDVeo.,.-v 0 {MLtI'Ol. S€-T-"f.1 ~ A.l~ct'S; < SI\MPc~ 
10 ILM: CON\Pl€T'6S SI\MPliNj 

_ 1£ ~ l(S> "TI' Ot2...ll\.. <; (n; (.c./u~l.(ll'l7 CA./I TIl DtU ~~ Ev1 < 
Da:P "'V\\..'- DlO Nor- MI\((E Af'l.1 Lv1\'"TE/( ~ ~S 
AA-Ult Pi. \.\.~O -l300 ILS T"Zl B\.() s2.4r~ OEc.oN A-a"'''P'J- S(\f!t\r1l'F( n 

15 .... PIU 0 OJr:. I PAP ,-71. ~~l<'. 
14-"),0 (Lt'A.. @ 8,\.0 sl~ cleA(,(-'-'1.P ~ 13crrn.E- SETS 

I~ 
{ l;""t;-O 
1700 
l7l.0 

ttl K ~ 1\ ("'6- fSLA N I (. t<. ~ ocr 0 8 0 ( 0 I Co\. \. ~ c.;n:-() 0 t{ 

B\.A D DEll Pu M P ~ -rcsFlcJ H -ru I$U-.f. ~ . 
tL s ~ M C-I?:>C- ..,-0 cHecl( 0 rt -rt2. r DKt H E"vt. ) 
1.( N\ oPr S'l.-e 
p~ o~F - <;(/'E. 'TZ' lU~S p--ovt ~(..(P,9UE:5 

TtL 1l<2:11.1;LlK.~ --r-o 6,0 3~~ APreVl Co""'''l~ \N.j 

o I M W"'"l. -c;-
\~S PA { N TElL (S'A f'i'-{) Gfl ~ { ~L'-.. 

25 (8 0 0 t1E-1UflN T2) &ll) ~1.~ '-<Ant ot1.r \~E1AS, 
(EfsO 1<' S I f1'L ~ D((t u .. ~ ~ 0 fF srTG 

! 30 

35 

SCIENTIfiC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

SMJNAJU!j C;/.. u.. 
• DISCLOSED TO AND DERSTOOD BY DATE WITNESS 

DATE 

<f·8,O( 
DATE 



S4 

I 
I 
! , 

I 
I 

DAlly SUMMAVt! 

ON <5 l T6 rElfi.A"""fl?cJf 
, I 

&JwS~ l\AovtNEtlt: 
f\N'.. 0 N L 1 . I 

CtlW\.~l~ G-VlOl.{T @.. 0 (Tt) ( 

o~~o -07?>O 
OPF ... SL("G 

f(t(\~t.( w. 
-r-efl(!t y ~. 

\z<ctnf S.'-

\.( Er-l N\, 

1«(~ Dc 
j I\t-l\'€ ~ t/ 

J.f\ SON 0 

" /) 

I)€-ViC-lO Peo NE;V (.(/l2l\... 0 I -ro 2... 
@, M6-BG-

" 0.30 oV~NI{G' 

(;) .. 4-5"' \ 0700'::; (~OO 

o. c:;o 1\ I sOD 4 f 820 

~'- P-f\l N. fA\.."- :=: ,.'2 ~'I o~N rtB- --ro t8LP ------
HEAVy ~lN 0 N/ofF .,-t/r<L( -()IJ(""- -r7-f€- iJAj 
A\..sO SEE: WL f<lJLN'S/ Fl6\.() Fd((MS < COCs 

• 

• 



• 
5 

10 

15 

I 

.' 20 

25 

30 

35 

TITLE r-L ~ we... ccn..l\N£ PROJECT NO. 3 q ~ / s Cf bO 55 

S({N-M Y 9·Q '01 BOOK NO'1 !>40 

Work continued (rom PageIVEA..,.-,.k/L: He-A'7' I2AI N {; 7 - 80 of 0 .. 3 0 I' oV'a'zt.(tft;;" 

Db<;b I<!S/ F~ -n'( ~ IlM e ISlO sl4-S-

Vvt> Q \h N '7 <' N. J EreP T11 Pt ( \... S-n {L rv\ LL/A TC-v\. 
S"M{J\.lN, Al'-.. D"1 {tOtA NO 0:1- _ 

-rzrrA L ~{N r:1\; l.\..... 8 ,. 8 P N\. -nttt£.1 
8· Of· 0 I (8 LO.::: I c; 2 S' I( ~A( N '5AU~E e. 
g .... O 32A-C;-

SAfV\-PlEIJ 0 S Si.VO IJ OL..1 0 ~ j 0(;, +f)C,.(jlo~ 09.J Ie;; 
I b.l I ~ J 6) I ct + Di{P f My M. SO.J 0 B.J 1/ J (3 r I t-

0'3 SL.V C) +- W/I\ ~ D (1.. 'I t{ 0 FLu C(/ 

A\.SO fZ')ot<- WL R£-ADl N" 5 ~ TIft?; 7 ~G- 4 34-\PE\lS 

C [0 )2Co 1i- Ns£100 
H\o.lH FlolA/ <;I\MPllNC) ~\'{NO O~) 
c;:;-rz;{t rv\. '€ VG-N I 

SCIENTIFIC BINDERV PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

SIGN7L'-J ~. 
DISCLOSED ,c;;.70 UNDERSTOOD BY WITNESS 

DATE 

1· Cf-o / 
DATE DATE 



56 

- D Pt\ ..... 1 S<4 M M ftvt'l 
ON 5l re· --r-?E-rtLA"-';-cH -' \.L Et I1t <;. 

/ 

(?:;OVVS evt - tM. 0 vt N EVt.. ~ s co T'l L.v1+lo) t')Q (/ 

P l ("ll. ~ l1 ~ SlA. P P l ( E ~ O(lll (Y\ S sAN 0 f vC e.:rt 
I I l ' 

(11..0 -nJ11..C1 11..."3>0 @. BlV) s'l.'\-' ONo/ 

tS~l P p~ 0 2 Q ~()a \.. E-tIt S 
1 TZ! ~ c.Js C-
/ TV A-P\'C-

1- 10 $l..{/ \. \) 

'if TO LMc.JL~ 

-SEE~l~a/ .. ~\E\.O \~vitV\\/ ..... \.)7 &00[( s'1O~ 
c-oC 

• 

• 

• 



• 
TITLE f'! SlUG. oR-l\ N ~ - PROJECT NO. 3'1~/SqbO 

N\Ot'{OA Y Cj -, '0 ·0 J BOOK NO. 134-0 

Work continued /rom PageLdeAT1'I€-Il~ COOlEJ1 ~ ()fJ...j t;~ - 7 f3 .1= N(C€-

9G.~ IL ~ I~ rA e: -rrt @ _ S '-D 32 ~ J~ "" n V\'\ 6-fb (,-. 
r-oVt G- w sA MPt, N'!J 

\<- <;.4' -rf?. ~c) QliJ N ? 0 N N. A ~ fA q<1 N J _~.... ._ 
5 PI\{)Ev!l. \A/D((I<' ror1. J fi€{J -rtA (l 5 V SI\f\I\,ol E S 
J S'I 0 CCJf",l{JlE-TE, PI\-e\( l (\C, fZdVl... FC-t)GX 

(ll{("i N (N7 M.NA PAMM E(t-rt <) 
J 640 1'- N\.. {{ E(1.1 ct N' 01 pvt OM. M G-~ 6- ---r-tVci ~llS 

_St\M(9~ FO 0/ t"'-tV)..)... ~ 2.q-

57 

10 __ Cl€Ati e-G(, ~ £.vOttk /tlLeA 
JJ~qc;' (.l.. M T?> S~M'.s C\~ 6 pofl.. St{f,DlC E S _ ... _ 
leroS- K <; ~ nI( Q)(',,,-Pl ETC N'\ N A fCJJIZ. ~-r __ ~lVs 
j~ -,~ OEPl\VtI- SlTb .. 

15 

• 20 

25 

30 

35 

.' 
SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

SIGNATURE 71"-/ ~, 
. DISCLOSED TO AND :;;;lRSTOOD BY 

Work continued to Page 
DATE 

1,'()r~/_ 
DATE WITNESS DATE 



58 

__ Of\ll .. Y $f,(MMAIl/ -

o N S l -r£/' -(e-l1'2I\- TEe;H; -rc-fJ.. (l. y ~. 

1<~\11.r S, 
~ef'i M. 

SEE- AlSO: f(~lV) LOOJ f30o(l scrofl ~~5 / Co C/ 

Fl~" D pd~ "" S 



TITLE "r swc C.I2..AN f PROJECT NO. "3 CfC;;~ 59 
(\;t ESDAy ~,l(. 0 / BOOK NO. 134-0 

Work continued from Pag8AA::"--A\1f-(Vl : c.t €-I\(L (Q 5 - 77 u F Nf Ct 
o6c;-o I(.S < IV( ON SI-re cAL, EQ.... ~oAI..) ')4 V FCJ~ 

Ci-l.<,./ SITMiJUN7c ,<"'" loAD SI4V r=ovt f'I\J 
S/tMA.l/Vfj . 

5 073r::- 1< M ~ T7Z. 17J f'I\~G- FOvl G-W St\MtDUN'ry 
OEJ9J J<. C; -,-0 M.~BG- -{)eVE\()~e~ of 01,01..... 
1\ 3S- to{ eN M, OfF - S l-,-G "TV fkJT6'-. 

- Tet'tROt(IS-r AT; 1\'-,-- O'('\J U~S. 
tJ\ ercr-I N, & 4100 t.VI\\. p( ('(D GI~f 0G-

uA;- NGC20 -rv D"CPrri'l-r-- 1Sf\ SE ~ 'END sHiFf .. 
Tl'Z. , C; @... M 6- ~ Cr- ~I\ N,J)U N J G-l..c./' 

-rerilA '16 cJ+ 0 IZ T'C:) c.Jc)~ (<- C' N iSfr-S E= 

10 

-r-oO{\j' 
15 IlSS-- rZs. ~E5 l\A.NC.f-/ ~ Ti<... G?- ol (V\J1cr 

lL.. ~ sET: L.{ t TZI R-tR Cf E 0 ( f\t\t.<./ o~ 
~ ltv? ~ R EQ,J I{<:~() (r:.> L elrVG -nt'E- /SA S ~ -ne.. @.. 

L-v"E l ~ 0 I M. 4./ ( 7 Co ('I\~ l e:-TI; ~ t.t/l \.1..... S' A MV> t 't' 0{ M Jo S-
\"-l E ~-,- <; H (r- I 

• 20 I~ IL <; < ~ cl E:l\N -~ perf (lE-p, f?> LE7\ V'G- S cr-E" 
OFF - St-re-I 1630 

I 
I 

25 WE Q <=t ' r l -0 1 0 (U UC f(l cit'" 
(3,\00 I'i\~ N? w (~ / ( f'1 --rv j)') H 

-rttfrt/G L (j 1\ Y 
~ ( f Pee!) .:t COCI ~~,Il S pVt () (v\ t-fc; IT L -rtI S'-c/ L 0 -

30 op S tft f { 

35 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

• SIGNATURE/! J ~. 
DISCLOSED TO AND UNDERSTOOD BY WITNESS 

DATE 

t2f'I(-o( 
DATE DATE 



60 

1<~\~ s~ fV\-~5atc 
\L cCl"\ \"I\t\v'l G( "1 ( S 

SAN\Pl € S 'Ft\.o f'\I\ N\tVs 01-17/ l..:l. ~ 2t Dil) NOt 

R.E-I\c.;t <;lulO f=cJ ~ ~+ DAY. S "KD t.V€rt'€ a~ 
~Mf. eU "c.). vv€-\.\.S '-t/\~\. BE {tE;SAMVJ(t;:lJ 
-r--H-I s ~HI r-,--

~ . I , 

. 

~ 



TITLE NSwC QRAK€ PROJECT NO. ~'1C;;1 61 
MON,lJ!t Y cr' (7·0 J BOOK NO. '~4-0 

_-_ Work continued from Pagtwefr77fc-",C CP"f\(V'~ N (CC (; 8 -7~"F c<...ou.. f/J j 
o b S'O \L ~ @... t>l1J ~ It , {}.. (Jvv1.,. -r-
--H~~ KS c:t ~N\ @ &'0 --'S24-~ -

_,?/V'J\Pl~? 5J:t-lPP~() '?(-..{ CZ,12· 0 l DI 0 N~ R~ctf-
5 ~Vv'~O ,<N./T \. _ -rop~y 1C3Mf u~ ~O\6It ~S 

n II r- lJ\6 p\ ~ () S!\rY-\Pt E"S ~ ~ l ~ 
R<2 SI1I"',p \ ~ 

:-i--~ (~~ 1 KM TO M G-.g<>. fOVl ({o~ NIJ oF LVL s 
10 1S'4-0 CON'P~~n; "Vl R'ert1vtf{ ""TO s2~ 

S tf\fPl N / EGt. ~( -to rZEN11\ l C!) 11o(Lll5ft I 
\..V l M ~TC-v'l 'f \ l) 

J -
c.i\l. E-Q(.{I (Jf\;t'eNf I (Jt1 ~ Pov<.. G-~ Sf\Mp.?UN, 

__ _0 r:-( TU12<;_ 
15 \700 ~ r'I\ COf'l\I-'l ~T\?5 pt1 X11 l..c./VVLI) opF ~ 51 IS-

f1\\.'l~r) t-'l-n+ J. SO+uB~ tfE ~fS w~ 
-ro p\ q~ ot.tr 2 \A/l?\\.~ -nftT-r- fTt/l~ cy:;()O PltotfjVfC~J 
AN~I _ APTC-rt SAN\P\.\.Nc:J fUrLN' PuMP {(HIT -v((J ~ -
f\>12~fc/VlM A M\N- f"iN\{J -r-e<;'. RE-c(jIlD O((ftu./ D(/~ 

• 
20 ~ Pc..(f'/\{) f2.(\rG P"o'r1. S r2E1\DfN'1 SI" 5(frA'I fl.c.,."P oFF-

{ RE-ccII/l.. 0 RE CcA..C-1'ty tzc;v( I c;-- (\\l N 

25 

30 

35 

• 

t74a KS COt'l\~\~TeS PftPrcR. (.V'v(}J-Z OFF- SIT8-
TG> pe-o EX 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA 

SIGNATURE_L ~/_~ 
DISCl-::lio ;:;;;;;'DERSTOOD BY DATE 

Work continued to Page 

WITNESS DATE 



62 

---
~etn+ ~, 

j.(EC{ N\. 

• 

• 

• 



• 

5 

TITLE N s~c.. c.vef\N'f PROJECT NO. "3 Cf c;;-cr 63 

-(l..l ~Dl\y CZ' I B 'oJ BOOK NO. I s+o 
Work continued fdm Page~A~ ~ 0" :lol' AAlt-/ O~" IrE f. 8-78 cr-
OGS">'" I.(S < KM @.. &\~ s24-~ lo6\1D Tl't(..(c.\L~ poll( Cr\..J' 

t;.Af'I'IJ<..\r'<'j 

Q7~O tv M~G- ~S 5€,-t..tP ON (J1---r7)~ _ 

pUMt'fD tvaL D':/n I.v1.l~ SAM()(f AF-I EVL ~Mc,G 

1905- TV &\0 3:l~ PfCt:!.,vlP ;t NO !SlP(ftt-t?.. PC4(Vl/J 

fO~ IhE,-uv1t-t TV N\ G-8c- <;'E'-«P d N eJi- \ GJ 
-sTf'ult-r- FUP.'1t, SA",,-PlE o(6--w'ICfo/ 

'~2-0 OtA\,"'-P p(,{{t~~ t.(/A~ tv (S\.O ""3l.4--S-
-- -

10 D~CQN/ SI\MiJ'~S f"Z> ''A'tl£DqG ~A/J~l.{" I60rTtE StT'S 
) 

( P "t?~ (.(./U r'll( 

l7~r- I< M (Q (3,\.0 sl+-~ 

161'0 OPr-- Sl.,..-g. 

20' 

25' 

30 

35 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

SIGNATURE !?/.. )' / 
• ~ ~I 

DISCLOSED TO AND DERSTOOD BY WITNESS 

DATE 

?'Ifj~ol 
DATE DATE 



64 

DAll'l 

1- f'/\ W ~ ~ AMPl1fiJ 

l- ~Vl '1E1O OJ! 

- see J\t ~o p' c.o C s ./ LOC) (.?,OO\~ 310 f; 
,:;.c E \. iJ AI Yl M ~ 

• 

, 

• 

• 



r 
i 

• 
TITLE r-(SI.(.IL QR.b\N'E- PROJECT NO. '?> '1~o; 65 

U/ e-f) q, I Cf • 0 I BOOK NO. t ~4-t::> 

·. __ !~~~~~iinued from p~gewc;.A~-€t2~ /. ?O" ()'AW Cf_ve{N_lr£ _6D -?~u.f-- ~~~_~ , ~0~ 
: 'llft1'-l- ()\,{-r;-tf~ DI\ i ~ ~ R..l\lN PA\..\. 0.05' If , 
)-~-'- -------- -~ -- - ---------~-. - - --- ---- - . --_. --- .-.- - ----- -- ------ ---------------------------.----
10G40 l-<-So Ot'.!' S\T13 (..o"D -r-(l<...fClL ,povt ~~ SAlV'\ff>t(Nlj. :0,730 ;q-~ p- ~- S-AMP( ~. -(; t ,-z,-:L- - .. .---.~---------- -;---;-----,--- ---

5=/6o~ !o~·~·· ~ LS) oljosZ::::tc:ifli51:Ps~~Lffl -------------- . -.. -. ---.. - --- . . ------ - .. --) .~--- -- ----- . ---- .. ----.--. ------.. j-l ~ ___ e _______ _ 
, II~ INle"l VV'f l\.. SAMPlt; 0 N. cr,,"},O.O I : 
:=~--~--.-_-- -DECo~<_ Pu.~P--.~- JJj~ 1.7 SET_: fL{riCfE-'-{~ __ -?~~'~~~~~-.~- __ ----_~--. 
_____ ... _ _ .co u ~CT~-Q____ D(,{ (J pi) _0'1 ( ~ Q I 0 I @... __ -nfc._Sa _ _ ~l~ ______ __ 

1°Jl1S: _ 1<' ~ Qgf!~ __ t1T _ M.Cr-B 6- __ TI __ _ J5_\0. 3 :2_~ ___ $~~~L(~ __ K"-___ 

'i-ooi~'O~) c-~fg!'l~'1·· .TJfc:;Nl::t-~~lC· cCi1h\i-~ 1Y -· .-L------ ____ .. - __ -_. ___ .. ______ --,- +S-- ____ .. ___ _____ __ _ __ ) . ______________________ ,___ _ 
~Lq30 _ _ QJ~F - S ~_~_ ~ _ tfc?-rG \ ___ ~ _____ : ______ _ 
~---- -- - - - - .. -

IS 
~--- --- -, 

I c~:: .20 
I --.. -

25 

30 

35 
-- - -

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 60605 MADE IN USA Work continued to Page 

• ~1~TUr-:! k? .. __ 
DISClO~AND UNDERSTOOD BY 

DATE 

. _1~_ '- _'(.~ 1_ 
DATE WITNESS DATE 

B100P@ 



66 

I 
II 

DAll1 t;(.(Mf''' Prfll! 
o~ <;£,T23-/" f7til.~ -rectf; (.LE.\nt So: 

lL€r( "\ 

~t~ ALSo; COC~ LCC) &xJ1<" ~ ~90 0 
s AN\.(JtE LO~ S H €'"~ \ 

• 

• 



TITLE tiSIA/L . d.f\NG" PROJECT NO. S ~C;;~ 67 
-lrtut2... DJ -)..0 ~O I BOOK NO. 1~4-o 

_-----.-L--.---~---~~.----~M ..... -.--~~ ... ---~-.-......-.--.------~ .~ ....... __ ~ _ .... _ ~ ~ ... :._ ............ __ ._r.~_ ,.-~ ~- ~ "., ~_. 

; Work continued from Pag~~efl.: OV~C /¥;1 , 161::: - 71. v E' , 
• ~-,-@-~---r;\{i __ ~_52~--"- K~-:'-r~IF.' FdJ(.~. ~~R_=-~~e~(_,;r5~" .. 

LL-: _l_~?_ i PI\P~~_~_~Alf_~_~._-..Bf~f~h_; __ ~~\S ___ . ____ ; ___ ' __ .. _~ ____ _ 
i Ofl (iO! K.~; tro : M&-f3 ~ i i S:er--~P; 'TO 'SAMP(G: -Cn~:l.:O --, - --, 

51 t :~~~~%1~*~~~f-~j1;~~~--Afr~ L~-~~ c:' 0---
1
-

1 
------, - ______________ • __ ' _____ , _____ ---- ___ h ___ -----, ---- ---r--;;;;;=:.------.--.-------- _. ___ _ 

,ro~:'TO 'l~ ",eH- P( Lll. ~vtf' ' (C€ ' T?J ,~\() s~~ ': ' , 
L .. ~----,----- -----'1-- h_ .. _. ___ .. ,----.---.---------------- -'--- - ... -----. ---_--------- --- - - - --- ---. --

~ 'J-<1!-SJL _J __ ~_~_!Y\_eJ. e.:?._L_:' EQ.~ ___ 1£ ~~_y _________ . ____ ' ____ ; ___ ~ __ ,_~_~---, ___________ __ 
I (q.~,-...:.J..if?_~ __ Mi?-- rs_CC.._~ ___ ~_M_~~ __ ~QJI~~2 __ Q ____ O:01'£'_n N_':1C .. ___ :_ .. ~~_(Jl.! ~/..J-

10 r ~ 3-H--<!~'$~;:&-;~~(l~:(' ~ Q~(;~~-~P_{ti((LD~~3~}tf£-.~l 
I~~-;-"--;P~PE-(L -:~-ti/~-~-]~71-,---:--~!---:'-"~--~ - -- - -- --,-- -~-: .---~--.:--?--;- --,-- -:---~ ---, 

! I n_~ ------,----~ ----------- - -- -- ___ ~_l. ______ - - --- ---- -- ,- --- --- - ---.. ---- -- - -----~- ------ -------. 1 

il1r~ ; o!e~ ~~;;--r:E :IV' r-d)£;(' , :' i::: ::: I ! j , -- -~ --!--: -------, -.. --,---:----~ ---- -~--:---, ----- --- c ______ --.- ----:--- ,.-~---; -- ------;---~--:- -- ~----------: 
t 15 i: ---,-------;----:---;---: --~-:---:------------- ----~--! ------- ---- ---------;--, -;------:---"---~-- .. ---- -'------------: 

! ~-~~--~---~-~- ___ ~ ___ : _________ ' ____ '~ ________ ~ __ ....-- - ~ ____ :~ __ ~ ______ ._ _. - ._. ___ - ____ _ _____ .I _____ r _________ • _______ , __ 

\ ~-~---~----------T-----------------:------- - ----- -------i- - ---- - -- - - -- - -- -- ---- - --, --.. --,---------. --- ----.-----
, , I ! f---~-L- ------:----;------------, ----' - -----~---:---------'--- _L_ -

I i--,-'--- ... ----~-----------------....;----------- -------' --,------ -.. ---- --- .. 
________ -> __ ._-0----· _________ _ 

, 

'20~~ __ -_ _=~_ ...-~-:: _. 
r--- ,----~-- --, --+- -- - - -------!...... .---- - -.:...- - -. - -- --. - - - -.- - - --~-

! : 
I ' 1--:--- ----- -- -~--1--- ---- --- -_. - .-- -- - .- ------ --- -.- -- - -- --

I 
.-~,---------- ----------------.-- .----- ------------- .. -------

i ' , 
,----,---------~---------- --- -- - ------- ..... --- - -- ---. 

25' 
~_-1.. _____ I __ • ~ _ ___ _ _~ __ ~ _ _ _ _ _ _ _______ ~ __ ___ _ _____ ,_ __ _ 

i !: : ' ", r-----7-;----------r--------r--- r------~- --- --- - ----- -.- - - - ---

I 1 I ,'" ' 
1_' -:--, ----~.--...:. -- -- ------- --- --- ___________ c __ ------ ------ ------ - -----

, i, ; 
- -..,- - - "'- ---0-- __ .... -- ----;-- --- ----------- _ ---- ___ 1 ___ ---- --. 

, I, ' 
,--- -- -,......------------- ~----- - --- ~- --- -----< -----.- - -------.-- - -- ----.- -- --- -- ----- - -
i ' ' ' , 
L ____________ '__ _ ____ __ _ ____ ..,. _ _ _______ _ 

30; 

~-- -------- --------- ~ ---'----- ------ ---

J - -------. - - --, 

~---~-- -- --~ -- ---- - .... -* - -- - ---

! ' 

I 35 j---- ---:-----

I 
----~--- ------- ~- ------...,-- ---- -------- - -- -- -

, SCIENTIFIC BINDERY PRODUCTIONS CHICAGO 00005 MADE IN USA Work continued to Page 
DATE 

__ . _ ;'·,10 .. r_9( 
DATE WITNESS DATE 



" 

" 

: ) , 
I 
I, 

, , 

: j , 
: , 

68 

- O(\I\.'/ <;L(f'l\MkVL( 

ON S(T"6: (e(11./~ -n;C~/ ' 

'1 ·2.1 .. 0/ • 

• 

• 



, ' 
!---.---...!-.---~-- -- .----- - ----------------'-------~-- --- ______________________________ L ___ _ 

25; , t 

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

I I I : '--------- ------, ----- ------.. - --- ---.--- - -'- -. -~ - - ------., ------ --- .-----,----- -- --------- ___ , _____ J 

I : ! : , l' ! , t 

,-'--1 ------------,----------~---... ------- ----- - '.- ---.- ------- ----------------.------·,-----'----------~'----l--·-
I ' ' 

1--~--_!_ ___ .. ~ _______ -..:. __ J ___ ~_~_'_' ____ ~ __________________ • ____ ._ __ _ 
, 

-- ------_.'- -- -- -- -------- -- - . .!. •• -- ----..---~ -, , ' 

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

30: 
-, - --; -- ~ - - -,--- - - - - -- --- -- -~- - -- :---------r---- ~-- --- -

, , 
---,-.- --~--- ~ ------ - --- - - - - -- ~ -- -- - ----- - --- - - --- - -

, ' , 
, ' 

- --- ~--~-- . ---- . -- - -- -- ----- - -----------_.-. -- ~ - - - - - --- ------- ---~-----~-----.!..-

, J 1 :--,------ -- ---- -- ---- ----~---------. ---- ----- --.-- - -

~---L-_l ____ r _ ____________ , ______________________________ _ 

35' i : I : 

• 
-----;--- --- ------- --- ------,----- --~-- -- - - ----

~~;:.;;!!iL":It:.-.~":'"~~ --- .. 
: DISCLOSED TOAND -U- DERSTOOD BY- - ---. ------- - -- --" --- ----DATE --

_________ - ____________ ~ ___ ~ _______ I 

Work continued to Page 

__ • L 

WITNESS 

DATE 

-_ _ _ ... __ ._ -__ . '!-~l~.E. ~ _ 
DATE 



70 

. . . . nn,~~ji}:~~~2=:n~~~~1~~~~ 
-~--- -o'Al''j--~~-,~~---t;crM7~fti(cE:----:---=~---~;~~--W-~~; : : II i ~-~ 
------- -- :'-- - .. ---.----->-- '--.----------;~ ~----h, ' ' "I : i,'!' i 

ON, _ S-l-:Jl£~ - ~7~i:;_ij1}i=~:=~~I~-~;!E=?::;illE~~:~nHq:_p i i ; I ; 
- ,- --- - - j- -- ~~- ~-=:~~-~~- -~-'=-+::=J=:=~~~:=~~~-'---i~l: : ~~-L~ 

--,- - ---', ----- -~~-<----'--CJ4.-~-N- --'-~-~ 1-1---'---'_.2.-1 

--- -- - --- ~ --~ --.-- - --~ -----

--- .-- - ----

___ J _ 

-.- --c-- --

-- ---------___ \_' ---a-~ST-)~---'~- -Nt~------SI\N\P-lx:-&i------,-,-.--~~, >~' J 

.• un.n~~'n~·~~::·:~!T.=~L~>;~j] 
~ -_~-_=-,_-_ -_=~ _ _=_~_==~~-_~~=~~!~-~5~J~- ' M 

.. , . nn', 'n,nnnnn n:=~~~~\~~]r}lt~ 
- --,--- __ ~2~~--~,=-!-~=---=-' :_~ 

- -~------ -~--:~~----~~ --~~ 

n' . .=.~n~~n·~:~=~n ~:n[i~){n:t~ 
_________ ~~~~=~~~ __________ --~~~~_~~==-=~~~==~-: ;:-1 '-~! ' ~ 

_________________ ~_~~_;_L-L~~~_ . 

.. ····~·~···~=-.Un~~-;n-~-~~;~~IB~ 
-------- -~~~---:-~ ~~-~~-~~~ ~ -~~~~--:~~-~~ ~~~.==i_==~~~~: ~~t 

/'11"-.1'0' Av -.. "FIlr.-,:~ ,~:0:~~~~~~::t.J~~ 
:7.~p __ I -'. - --:I.. '-~ n.v.~~ :~~-:~JJ~!:'_ \.t.~]j-, ,zj--'--i~ . . . . . -' .. ,:;~;:~ ~ ~~~=~=~,~2=t~~: 

----- - ---- - ---- - ---- ------- -~----'- -~--i 

-------...!.--------- ---
- --;- -- ~ -~-~- ---., 

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

• 



71 

, , 

SH! ~ ... t-~--- ---- ----- -"'-'0 Or -6-l-~- - '-1---.....------ __ 
. , 

~ 
,------- --
. 
i--- -----.-

25 

1 --- ------ ----- ---
1 i 
!---'---.- - -- --

I ' __ , ___ ------ -

30 
,--"'--- --- --

I 

1_~ __ . 
I I 
I 

, i 

35 ; 

Work continued to Page , SCIENTIFIC BINDERV PRODUCTIONS CHICAGO 60605 MADE IN USA 
~ ....... -- --~~ ~ - ~ ~ -. " . - ,~~ 

• ~~t:J'-j[' ~ 
DISCLOSED TO AN~'RSTOOD BY DATE WITNESS 

-, 

DATE 

DATE 

1')2 -o( 



PAGE NO- • • LE ",I S k/C t:!tf-1N'E PROJECT N.' 5'J 

: WeD. ~ -OS-ol BOOK z.5°3 
TABLE OF CONTENTS 

I ~ SUBJECT i . Work continued from Page ~ 

l.u.....L •. L - I ~ I W5~ - t _ I Is -~ :s 
-, 

O.q be) w..(lr I'#M/~aI @ L..J;-.5k- -I/-v~~ 8 

----------------t---4il 1 1 1 1 sY4~,tIr'J.,Al..r1 I-I ol9~1< 
Lt~~ I ~~~FI 1-1/,* 3.js" 
V6~1. 1r'~4"kt-o 1 1 -I 2.1. s·19..,11 
~ ~..,.I-~ I $'''-J..c,..j.~1 -I ;2 4' 0 

j tjllill ++¥14ttl ~4+;12~/111 1-----------------------
-i j'4';' o#<J" o?~t,'v~ <2D )i(I'C5· / -/" -~ .3 

i ~~/A~u - ~~~---I 
: &A.'vl) I'~~c:(. - il7 ;t 1:' 

I ~ lie- (.. PU~(f r - f'. >,,11 1 1 1 1 1 . I 

I j' $,j!, .... , <t... tt~ c - if 7.1>"0 
il £;v,o f "II\;---..... ,.t,';"v - 1. 0 ~ 0 

Ii S.b,., '/iI!' - '.--L) - 0 It G ,../ V 2 '" I ,j.J I,.C 

liJ .~:.". F"~ G-'o~dlld c· ~ 
II I : ',' 
I 

:!-' '}~110"~l?Vk: ~~~i L~~ ~~L>(' JP' __ ~~~ l-
I' I ... 'Z" ~ 

'\-J ~Z~l~:, ~.G .... I:-A/~""" ~ ~f' ~A"'" ~lr 
I -1 *~~oo ~A~ - V.L~""" ;;~~I~ ~ "Z -;7sf- ];,.lU~y 

.~ 1~~~I;l~aINDIRY PRODUCTIONS CHICAGO 60605 Work continued to Page 
j t~FF'>'i'"'1 .1 I I I I 

DATE 

~-5"-d I 
DATE 1 



ii II 

d 

i 11 

Ii J' 
i 

~i 

Ii 
! 

!: 
~: 

TITLE NSWC (!.;e~V·J6. 

• 

PROJECT NO. "39:>' 
BOOK 2.5d3 

Work continued to Page 

TITLE N5WC dA'A.</d PROJECT NO. 37::'- 9 

Work continued to Page 
DATE 

6/ 

DATE .3 



! ~ 

I 

i i 
! I 

II: 

i; j'l 
: ' I: , 

I 

illl 
: 

Iff 'I 

[ 

lij! 
I 

I Ji'll 

~ I: 

"jJi 

II 

[! 

f 
.1 

I 

.' TITLE A/swe C/fA#4 PROJECT NO. 375'7. TITLE ;.1$ WG 

2503 
d~A.uE PROJECT.375"J 

- , , ... -
~V/V c= /J4V'-' V';' /07 ~/oLO/ -- _ .. - - ..., 

Work continued from Page WC'..1'V~,.,~ - Ot ~A C""'~ 7 Work continued from Page ' 

Cl7 G CJ ~ ~ - --",!fA', '/'~ ~ I E ~<:: ~(~ ~ 34' -!i1ls-

J:~~" / - ,..=!:IP _::;:~~ 6 ... ~"~ " AI_ V-A' Wc~~ cP. 1.6.15.0 /All- (if ..... ~~ :) /~'t-9 
. 1/ 1\ 
~ ) 5)---S 1 £ tt bN \'.,. Ll 

I" 

., .... d~~I0-'_ .,.cb.A' ~ c.t.ll!ld~ ~tA. 5~~ ,~AlA ' ~Vo ~ / - \.;:s'"..,,~ ~~c;, .:$IvL.J.-~ . .c J ..... ..lle.i( 

, ~~II"£ .~ I- ~CI ~~ ~~ , V'; -'I IdJ.JJIfL.~ r"1~ ~ .~ :.v-~ I 

I 
r / . 

t---+--+--+--f-+---+--+--+--1t--+--t--t---+----i-+--t--t---+--I~ i ~ 2..L. ~o /0,.- l:?"""",1-' ;'~~ ~ ..c: =-' .£/,. ~ ... ~ ~~ ~ .~ I 

o :'/Ph':~~ r-- 'A:t",; ~t:E (;i) ..A"48<;JI ;1;' r w .... .# liP' .; :. 

"ttfl ~ ~ ~~ r - A:.ur.. . 1/... (? 1& ~ t-/ ~~ .. .-:~ hi=:=j;=:f=f=f=t=-t-i~Jfrt--;;j="f="f==1=9===t==t==t==t=51 
~~K.~ ~. '.J.'~J ~ e ~ h;,.s - r- V 

$,.<,1/ /.J VI"': 0 ~ .I ~ ~ s ., V 

I:s"AJ~6, ~ teL ~v p- () ~WVd a ~ /V 

bLIG~/~o)~ V 
t---+--t---+--1t--+_;_~~--r

-T-~~~-~+-~~~~~ 

1~""rI5" ~I-' ~r,.,...N ._~~ ~ ~" ~ ~ s V 
L::7& ~fI,. .LPt./~~ at z. :,.~.dl~ .. C 0 t4J L/ 

L/ 

C> ~S"~~J - ~~ /, .. (e? ~V£.$ /-2';-- 8~ ': " LV 
1 ,- V 

~"'~"'- /;VA'~'" ; .It::'.) ~ f,I',.c.... ~! '. :.:,: .L 
, '~+-~-+-1--r-+-~-+~r-+-~-r~--r-T--r-T~--~ 

~.I-~ 4 )'G ~4l~ : I 1. ~ ~.t_ ' .'K ~,;\: LV 
J(t~j·r.:~i-.!!.lJl.+' --1t--+--+--+---::t_ --!--:V~--Jt--+-;-~--t-t---+--r-r---j--_r__; 

..1t!1" A, I;~ rp .r 3. Z 1!91 i j1ilir.{l~~V~:+', -1--+-+--+--+7'/'+-_+-1-+--t--t--t-t--+--t---t--t-T-'j 

.51~ ~ ~ < A - .. .l.1A ~ ~ I ~ / t"' ~ ~;;*ih~~i.;~tm'~ 7-Ir--t--t--t-~./,+V-t--+--+--r--i-r--t--r~--r---t---r--r--: 
~ 1-' co 17 ,~ ',~~.;s~I~~~~ V 

lCj~a S' .. ~ /~,1.. ZIO_rTr.<..f ':~lmllJlffi::~'1:t: ,0,:' -+--+--+"7'/,+--+--+-t-t--t--t--t---t--r---r--t--t--r--t--

5!.. "" /to 1 ' D ; JJ..iL1; ~ Z ~ ~ / :tll~ ::;,f, V . 

H... ';i'.i{ -t. f/£",-/ LU; I Z6..t? M-lr i~ .. _' ~~Id '/ 
. ~,r~~~~"'~-Tt--+--+--+-~-~i+-~-+-t-+--t-

-+-~-r-+-~~ 
:vI..: .... -
,*S:~'r} , 

t2. .. ~ ~t. -ks" - ../l~~ IV ~ ct.~ ''-.P ~ ';til 3 ~4 ? ; 'D ;;:1,· _ I 

SCiTlfl(rDN~~TI~ cH'J.GZ;r,2"1 ~~:J d Work continued to Page ,,: " ~~~~rJRODU;:TlON\ CHIC~O ros Work continued to Page 
r.:: '1;'[" 

SIGNATURE ~ ~. • DATE, R "~l" DATE 

7~ A 9-S-(J{ : ' ~~ . .L:- o,h%/ 
4 WITNESS /''' /' DATE)\' ;~ J n:, ~ DATE' 5 

, ,~{\ 
t .;K~tt,,: 



\ 0., ~ 

Ifl :{ 
I' 

11\ 

! 
i 
II 
iii 
I 

TITLE ,.v s we c!'<4-NC PROJECT NO. 3:;~Y 
3 , ... ".",,.- 7/,1'/0/ 

Work continued from Page M .", ,,- ... t--A ~..r; ~ 1: .- Iv ~~ lid ~ 

c::~~ &-0 I,(~ If" ~. J lA:; bD A V./: I~"" ~z ~6 ~/ I-

.~ ~) 11, ~ kJ ~ ,?; ~6 [,I..,...: .~ ~ / 

--, ta: r... ~ ~- ~ I~ ~.,v .. '" ~ ... I...~ ~ 

0/ t;2o ~ - A ~.-t: rC;".cI 
( p .A.A IGL Irc::i k/...f I~ -V-,;' 17- e V 

-to/'.., J.I.?i ~~A" ~A "r- c) B..:; <::> ~h 

~ ~ !:7 A. Ie" r- /c 1>.:) 10 I V.<... 
.,t~' v ~ ~6L r- $. I? Co t."./ /.) , 

~ ~ f7'" J:. ~ ~ ~,. r- /0 ls.5 I-~ ~(' 

~kM 
~ 

1/6 lh ~~ l';7 11'~. -- :::; ... If r 0"; 

f. ~~ p~ I- ~ b l- e> j... I':. I~ .... Ir t 1 

) ~" Ir-~ ~ ~.,., ~ l--..... r- I/t I/o .# ItO 

/~ h ~h s - ~ I~ ~~ TL.! I~ Vh ~ ~ i?G 1(l1~ 
I--

-
-~ ~I v~ ~ .... 

/1/ 

V 
V 

/ 

/ 
V 

/ 
/ 

V 
V 

V 
SClljTlfIC ~INDIRYtRODUfTlONS:rfO 6rwS Work continued to Page 

SI~NATURE ~ ~ ,~~~i: 
~~ ~ • WITNfS'f ....,- oitEZ 

TITLE 
PROJECT NO. 3 .J15~ 

Work continued from Page 

; 1 
,! ; , , 

I 
, " 

:; I w t,~. 
~ t f f\~~': 

,: l'i<':',~ 
~ ')J, ,k~"'\' 

/~,~ '~)tA ' , 
,( it'~' "\"j" 

*,;~ iiJ' i, ' ,p;, ',.~ '.:, 
~ ~'~i "i~~ ..:.' 

"!.'k.,. " ,<\ ,,' ) 'i~ *' . ~1§~, 
f! " ·'I~~.::\ . 

it" 
t ~ j·"!;,1( 

'1 .' , 
A.: 

~,I , , ' 

f'>t I Work continued to Page ~roDufTIONSI CHIC~GO ~5 

" w;.,,' 
~ 't~ltNl DATE 

~j:;,' , 
, '~> 7 rinJ' DATE ",t t ~ 

<,$ ...... 

~ "J' ~ 
" . 



I I 

~ -I 
J 
~
 

.ij 
J 

~I 
~ 

I 
~
 

r I , , 

( ~
! 

/ 
, 

" 
, 

( 
, 

" 
' 

,.: 
I 

/ 
I 

I 

! 
/
;
 

! / 
, 

, 

, 
, 

i i 
' 

! 

IV 
/ 

' 
I 
, 

,i 
f 

, I
' 

i I: 

Ii' 
F

 
;' 

: /, 

1 1 

I 
I 

1/ 

/ 
/ 

I 

I 
I 

~! 
p! 

~I 
!o 

~I 
,t-i 

'\ ..... 1 
I ~ 

~i I~I i~i I~I 
~ll~ I~ I~ 
I,-, I 

I t'1 
~I ' \j;:: 

~I 
I~I 

~I 
: 

~! 
I ~I 

I 
~I 

: ~
 i 

I I'v\l 
~ I 

,... I 
! 
"
l 

I 
'0

' 
~' 

01 
I 

I 
I
!
 

! 
I 

i
l
l
'
 

I 
: 

1~1 
'I ~'I 

,~ 
~ 

1:T 
I, 

; 
I 

I 

i~ i~1 !'~I 
~I 

I~ \d ~I \--1 ~I" ~i 
\ -

P
I 

ol 
I 

0 
I 

,.V
l 

~l 
'\ti ~ ~

 ~I 
I 

•• J 
: ~I 

~
 

: 
I ' .... 1 

I 
'J

. 
I 

II' 
I 

: 
I 

! 
I 

I 
I 

, 
, 

! 
' 

~~ 
'~I 

' 
I ti=! 11 
I 
~I 

~I 
!~I~I 
i \~I ~i 
I 

I~I 
! ~I 

n 
'
e
~
!
 

\
I
 

I
~
 



/' 
If 
f r 

I 
,. i 



, 
~" 

, 
' 

:
'
 

r 
I 

,
t
 

I 

.. 
i 

i 
~" 

' 
, 

@ \
'-

:
I
C

'lJ
"
I
;
':

,
n

i'A
"
:
;
"
"
';

:
:
:
 

, 
' " 

' 
' 

~
 

_
" 

, 
, , '"

 
" 

i 
, 

I
"
 

V
) 

i ~
 ~
 , t 

'
l
 

l
~
 ,
:
 

'
"
 

, 
" 

"
,
.
,
,
'
 

,~ 
, 

I
"
 

I 
I 

"
.
'
\
J
 

; 
I 

I 
I 

• 

, 
!
,
 

" 
1\., 

I
, 

i 
'-., 

~ ~ 
7 

" 
I
' 
~
 

',1 
' 

• 
'I~,~ 

,~ 
'~! 

,.~, ~:'S': ~ 
,~' 

: ~ 
I
f
f
',

 
~3: r 

I 
. 

: 
"
';

)
',

 ~
 

":-. 
\ 

~ 
~
 

,~~ 
~
 

\.hJ, 
A

:
 

~
' 

~
 

, 
" 

:
"
,
 

I 
' 

~.'I\. 
\ 

\
:
 

I 
\
.
,
 

' 
':'\. 

l~ 
\0' 

I : ~
 

..... 
,
:
 
,
;
 

:
,
'
,
 

, 
' 

: ~ 
~ N

 : 
; ~i \0 

}..:, (0-: 
, 

: 
,~: 

: 
: 

' 
i~1 

. 
I 

'\:), 
~'I 

,
'
\
 

lJ 
~
'
~
"
 

~ 
" 

" 
, 
I
,
 
"
,
 

4 
I 

1 
' 
I
!
 

i 
I 

.
,
 

, 

, 
'"" 

:~ ~: 
i ~, 

,,<..: ~~, 
,,: 

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

~\) \ .. 
~ 

I
~
,
!
:
'
 \1"\ 

0 
'I

 
')

,
 
i
i
'
 ~
,
 

. 

j 
'\~ 

: 
,r.~{ 

(), ~,"'-, 
;,,: 

:
:
 

'
\
 

' 
, 

" 
\
c
'
 K

, 
" 

' 'i. 
• 

' 
I 

\
,
 

\
0

.
 

i 
I 

I
,
 

,
I
 _'-9' 

'-
'
~
!
 

'
.
 ~ . ~

 , 
I 

V
I 

: 
~ 

~
 

: ~' 
, 

....... 
, 

,
'
"
 

~
 

'\, 
~
 

I" 
, 

' 
"
:
,
 

, ~
 

) 
~
,
l
:
 

,
,
~
,
 ~
 I • ~ 

~ 
,\ll, ....... ~, 

: ~
 I 

~
~
'
 

1 
I ~
 

, 
• 

''<
. 

{"", t' 
-:i, 

~ 
.~: i"\r\ 

~' 
,~, 

Q
) 

'\' 
' 

, 
.() 

~
 

V
J 
~
 

~
'
 

, 

~ c:i-f .. 
." 

'~ 
U

 
'" ~.~, 

:~: ~~' 
\
' 

. fI 
I-

J I V, I! 
'~ , " l.

,
 

' . 
{ 

,
~
t
l
 
~ 

.... 
• ~i 

' 
,
-
'
 ~
,
~
!
 

"
,
 

~ 
l 

>
I 

§.. 
: ~~! 

! ~ 
: h, l ~: ~ ~, lui !f G: ~ ~ ~ 

j 
~ 

, : 1" 
M

 ~ 
,~" I ~,~ 

.'U
 

\J'l.-t1, ~ ~: ~,A: 
I, I 

"
-

, 
, 

':
'/

' 
\ 

\
\
' 

~l.\~ 
VJ, 
~
 

,
I
~
,
 

'U
, 

: 
I 

'
\
'
 ,""" 

~
,
\
 

/'\. 
I 

"
<

:-
I
'
,
'
 
I
\
)
:
 

I 
. 

\.\.rI 
V

-.} 
A

 
~
 

I 
' 

: 
(
_

"
 

: 
: 

"'--t-: 
"-

; 
<

;) 
I' 

"
V

I\. 
I 

,
-
(
 tn, ...... 

'Vl: 
'0

' 
, 

0 
,~'. ,~~ ~I~~~!~~ rs: ~~! ~~~~ 3 
: Q

. 
: \): ~i \S: 

~
 () 

Q
: 

! -; 
: "

: 
--' 

,......... ~
 

,
I
 

I 
I 

, 
' 





,
I
i
 

t 

I 
I 

! 
! 

! 
; 

~ 
: 

' 
! 

' 





• 
!s 

10 

• 

N~tlle-~.c 
TITLE m~G- ~#Ia O/~;;z. 

.. - ------ ---- --- ---- ----- -~~- -?~$~-
Work continued from Page 

mit!~7~-~;h~~ 

1 _________________ --- - _ - _, ___ . __ - _ 

~ -,-- -- ---- -- - ---
i 

~t__+_-:----------,-- - . - ------.- -. 

PROJECT NO. 

BOOK NO. 

3'~7 

134-7 
~ '"_~ ~ ______ --0 ... 

, , 

1 

- - -- ------ ------- - - - - - -- -- ,--

._,--- ------ --- - --.. -.--

I .---- ---- ---. -~----.-------- --~-- ---.,.----- - ---

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

- - - - - ~ _. ,- --- .-- - --- - -- L - --

, , 
"'---t--+--------------- .-------- - ------ ------- ------- ------------ -- -- ----'-- -'---r---i----, - - -- ---- -----

-+---+-------. ------ ---- -- -- - - ----- --- .-------.----- ---- - ---
: ' 

-:--t--...;----- - -- -.- .-- --. _____ • _______ • ____ -1 _______________________ • 

::--t--...;----- .. -- -- --- -

~t__i_--r_--.- ---- ------- -. -

, 
::-:;---;-__ -,--_...l' ______ '_ _ 

"t--r---'----+---.--. -- -

--:---f---j--.- - -- - ----

60605 MADE IN USA Work continued to Page 
, DATE 

DATE WITNESS DATE 

B l00P© 



2 
-- .------_.----_. --- -- -------;-_. --------~---,--~;:::: -------------- - - - ~------------ .--~ 

TABLE 2-1 
EMERGENCY REFERENCE 

NSWC Crane, Crane, Indiana 

AGENCY 
Base Emergency Number (Fire Department, Security, Ambulance) 
Base Environmental OffIce 
Base Occupational Health & Safety Department - Mr. Steve SchIck 
Command Duty Officer 

-Bedford Ambulance 
Bloomington HospItal (Bloomington, IN) 
Bedford MedIcal Center (Bedford, IN) 
Poison Control Center 
NatIonal Response Center 
NSWC Medical FacilIty 
Base Contact, Thomas Brent 
Explosive Ordnance Division, Lt. Shaunna Corcoran 
NSWC Crane Radiation Safety Officer, Eric McQueen 
Contract Task Order Manager, Thomas Johnston, Ph.D. 
Utilities - Indiana Underground Plant Profectlon Services (One Call) 
Utilities - Public Works Department 
Project Geologist, Jeff Schubert 
Field Operations Leader, KeIth Simpson 
Tetra Tech NUS Office, Pittsburgh 

Project Health and Safety Officer, Thomas M. Dickson, CSP 
CLEAN Health and Safety Manager, Matthew M. Soltis, CIH, CSP 
Ecorisk Assessment, Aaron Bernhardt 
HH Risk Assessment, Karen Smecker/Lee Ann Slnagoga 
HH Risk Assessment (radiological), Phil Young/Phil Fulmer 
Feasibilj!y Study Engineering, Andy Kendrick 
UXO/EOD Handling/Exhumation, Phil Blackwell/Larry HudginS 

2.9 EMERGENCY ROUTE TO HOSPITAL 

Directions to the Bloomington Hospital:· 

TELEPHONE 
(812) 854-3300 or 

(812}854-1333 
(812) 854-6160 
(812) 854-3491 
(812) 854-1225 
(812) 279-6545 
(812) 336-9515 
{812} 275-1200 
1-800-382-9097 
1-800-424-8802 
(812) 854-1220 
(812) 854-6160 
(812) 854-3456 

J812)854-3578 
412) 921-8615 

1 (800) 382-5544 
(812) 854-1834 
(412 921-8794 
(412) 921-8131 
1-800-245-2730 
(412 921-7090 
412 921-8457 
412 921-8912 
412 921-8433 

(412) 921-8893(8887) 
(803) 649-7963 
(412) 921-8623 
(770) 413-0965 

. 

Exit NSWC Crane on H-45 through the Bloomington gate. Follow Highway 45 North to BloomIngton at -Highway 45 and Highway 37. Continue going straight over the overpass (Bloomfield Road). Follow Bloomfield Road North; this road turns into 2nd Street. Follow 2nd Street, hospital will be on the nght (601 West 2nd Street). 

Directions to Bedford Medical Center:· 
Exit the base on H-58, through the Bedford Gate. Head West on State Highway 158. State Highway 158 becomes 16th Street upon entering the City of Bedford. The medical center is on the right shortly after Plaza Drive. 

*NOTE: The Bedford Gate is open only from 0600 - 0830 and 1500 - 1800 hours Monday through Friday, whereas the Bloomington Gate il:;-open 24 hours. See Figure 2-2 and 2-3 for the routes to these hospitals. 
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Figure 2-3 

Hospital Route Map (Bedford Gate) 

*Note: The Bedford Gate is open only from 0600 - 0830 and 1500 - 1800 hours; Monday through Friday. 
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PERSON DESIGNATED AS FIRE WATCH (NOT SAME PERSON AS PERMIT HOLDER) 

--.?"-.... ,// -// 
-__ t,.. /_ : __ ? or ,- .... ~ .... A_ A' \ /) /d. ~ C. ~."~. i,) 

,/ REQUIRED FIRE EXTINGUISHER AT WORK SITE OTHER FIRE PROTECTION STANDBY REQUIREMENT(S) 

TYPE SIZE 

D~ 0 
~RY CHEMICAL 

I have read, understand and Will comply With the above "Instrucllons of the Fire Suppresslon/Prevenllon Branch, Fire Department" 

SIGNATURE (Perm" Holder) 

~;Z;;&2~ 
I DATE 

X 5"IZ~/oL 
HAZARDOUS AREAS ONLY 

I agree that the 'Instructions of the Fire Suppresslon/Prevenhon Branch, Fire Department" stated above are adequate and area IS safe to wor!< In 

SIGNATURE (Bulldmg SuperVlsoriFormaniRepresentatlve) DATE 

• 
PermiSSIon 's hereby granted the Trade/ContractorlTenani ActiVity named above to use speCified eqUipment In accordance With the "Instruchons of the Suppression/Prevention Branch, 
Fore Oepattment as stated above \ 
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fV k .. Z.J. IRE ALARM , , 
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iv;+-
. ' 
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'. 

11 • 
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jilt+- .. 
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" ' ?l.! I J;-1 . -
. f: .' ! r- ... --1- /-- c...-."-( 'f r(" , 

~/ 
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REMARKS 

is :::>'.:.. s',..2 I'-c ~l 

/7 
f f r /- r 

.<- '.I . , 
l. 

. 
/' 1" --::; --II! . -' " .... 

S/I{;/{ Lo\' a; /i//f/1 

.0 ~JlJ.L ~.:I!I r!:.: 
{/ I. --

t - 1 I - (;., ~ 'e ' .' 
- t '£.~ ..... 4-

j ::: ) . :L) ,) ~ 
/ -

~~ ~-Z\- o-z. 
,/ .-J -/&,"OL,("I<-

/.J ,1 
-., , -") 

",) .' / -, .. 
_,.... ",J.... 

n addition to the general precautions for excavatmg where underground utihties are present, comply with the followmg: 
. , . 
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REQUESTED BY'" .; , , 
• ' .. ": • I 

1'--~/J.-'4.1 /'0 Ze : 

DATE 

WORK WILL BE:'PERFQRIII\I;~B'I' 
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WORK DESCRIPTION 
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"""'=-/"t· ~J'" j" j -f" TI'D' OJ) [;>, fp' 7 

J 

J-:',)", ); fill. ~.;; . ( : : '/ Ij'; !/' y ,r; t, -, u q' I I ) -~, r , ". I 

.J '-
')1, q ::, +'l,. 1./.; ... , i'" II( 11 /';V'u." I -) /.'nl/"·(I. J~!,)I' ,~ c (~ 

/ 

EQUIPMENT TYPE 

DHAND TOOLS o CORE, ORILL o TRENCHER o HEAVY EQUIPMENT 

t4..-·, .' 
, 

,,'J, '-, 'I . . ~ UNDERGROUND U:rILlTiES LOCATED IN WORK SiTE ." .., 
,! • 

UTILfTY' _ PRESENT MARKED NOT LOCATED REMARKS 
, 

" -
.~. -COMPRESSED AIR ;:;;. , ' , , , "-, .: ) 

.' , ' 
( . ..... L ~ 

ELECTRICAL .1J v4 5 ·7" 
t/ j~' L ; ,'J 

FIRE ALARM 
-> . .;) 

y - '/, C 
~ 

• , , 1 I ; " 

GROUNDING 7;;? /-1 ~~~~ ::> ,'- // --
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A-/rl r//I.I'-' ,,:t. il'///" 
'/ "-f' / 

SECURITY ALARM )//h ,Z, i ~d) Iii -- ~ j" '/ ? r~..) '~l it"~ 
,/ / / t/ ' t 
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y\ J -;,.~' - . ~ < \'\ S 

~ 

.-

\ \.. . -/ ---
.-

STEAM 1 .. II -J' ~"..J -'..<, , .- .-~ 

\J~ 
Jr'\.. 

£-2,1- C'Z-TELEPHONE ;;11T rd c://[, 1/-" >-it 
~, ( 

WATER r')') rf ' , - I<:. ("',-.c., - :"'\-
}\.., l' .......... -

, 
(' 

:;:->k.tM/I-J 
< - -' - , " ./, I ' J. < , 1- " ...... --- .- --

'7 
'J , 

In addItion to the general precautions for excavating where underground utilities are present, comply with the following: 

DATE 

5'/27 'u 2------• 

PERMIT HOLDER SIGNATURE 

...-.--- / - ' 
DIGGI PER DATE 

,. / 
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• 
POINT NORTHING 

NUMBER NAD83 

213 1280920.996 
214 1280957.561 
215 1281059143 
216 1281160.380 
217 1280854507 
218 1280850.678 
219 1280731.801 
220 1280787.613 
221 1280783.771 
223 1280832.373 
226 1280951.509 
228 1281018.124 
229 1281067658 
231 1281076.940 
232 1281092.083 
234 1281116324 
235 1281214709 
237 1281196.982 
238 1281229.310 

• 239 1281248.277 
241 1281284.750 
242 1281335.214 
244 1281351.100 
246 1281475.710 
247 1281226.262 
248 1281591.157 
249 1281752506 
251 1281420137 
252 1281461 037 
253 1281502.607 
255 1281389.156 
256 1281366.851 
257 1281305770 
259 1281201 267 
260 1281236.556 
261 1281270.727 
262 1281307.384 
264 1281011.911 
267 1281189.854 
268 1280657.213 
270 1280415.906 
271 1280885.082 
272 1280860.580 

• 273 1280809973 
274 1280795.500 
275 1280900.285 

ROUND 1 SURVEY DATA 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

CTO 158 
NSWC CRANE 

CRANE, INDIANA 
PAGE 1 of 2 

EASTING GROUND RISER CASTING 
NAD 83 ELEVATION ELEVATION ELEVATION DESCRIPTION 

3030286.002 658.24 660.55 01MW18 
3030374.330 663.96 66623 66631 01MWC01 
3030356811 662.12 664.61 01MW17 . 
3030382.684 655.45 658.09 01MW14 
3030671.899 676.08 01SB15 
3030780436 680.51 01 SB11 
3030726.220 679.35 01SB20 
3030791.391 682.04 01 SB16 
3030832.345 682.46 685.22 01MW01 
3030493.555 666.85 669.55 01MW03 
3030872.768 676.26 01SB08 
3030762.740 669.05 671 99 01 MW04 
3030660.876 66507 66779 01MW05 
3030648.487 664.23 01SD06 
3030579126 663.56 666.03 01MW02 
3030486157 655.49 658.36 01MW11 
3030613.195 635.22 01SD05 
3030664134 636.25 638.92 01MW10 
3030556.689 634.17 63706 01MW13 
3030461 108 633.31 636.12 01MW12 
3030686.775 60960 61223 01MW09 
3030580.829 601.25 60409 01MW08 
3030702748 595.38 59798 01 MW06 
3030815.876 561.65 018D04 
3031281 963 576.53 01SWSD01 
3030574.223 548.19 018D03 
3030508.663 539.09 018W8D02 
3030422384 60295 60543 01MW07 
3030334.890 603.47 60601 01MW21 
3030243.753 599.82 602.66 01MW24 
3030166807 625.41 62788 01MW23 
3030264.035 630.55 633.45 01MW20 
3030359.395 641.09 64405 01MW16 
3030290.587 662.27 66530 01MW15 
3030195.625 656.44 65892 01MW19 
3030102.849 653.09 655.85 01MW22 
3030007.085 653.89 65633 01MW25 
3030129.185 659.15 661 86 01 MW27 
3029992.386 66973 672.30 672.42 01MW26 
3030572.707 667.31 018D08 
3031462.745 697.74 018B21 
3030564.191 672.61 018B13 
3030604.244 67315 01 SB14 
3030550.810 668.83 018B18 
3030668.781 673.71 018B19 
3030742.794 676.54 01 8B1 0 



ROUND 1 SURVEY DATA 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

CTO 158 
NSWC CRANE 

CRANE, INDIANA 
PAGE 2 of 2 

276 1280897.227 3030802.421 679.36 
277 1280992821 3030697.421 669.77 
278 1280976.951 3030644.702 672.09 
279 1280987.759 3030613.113 672.29 
280 1281000.649 3030634.521 671.34 
281 1281020.734 3030595.673 671.44 
282 1281018469 3030586191 671.04 
283 1280967.616 3030516.159 671.09 
284 1281088.738 3030518.796 661.07 
285 1280903.543 3030470.250 669.02 
286 1280953.709 3030559.365 672 47 
287 1280953.619 3030572.083 67253 
288 1280965.019 3030572.312 672.27 
289 1280965201 3030558.302 672.16 
290 1281002.729 3030550.786 671.70 
291 1281006.686 3030547.563 671.42 
292 1281003936 3030544.395 671.38 
293 1280999.959 3030547.355 671.71 
294 1280419957 3031112.934 691.75 
295 1280415.220 3031329.702 696.83 69889 

Datum Statement: 
HOrizontal - Indiana State Plane Coordinates, Zone 1302, NAD 83 
Vertical - NAVD 88, ft. msl 

Riser Elevation = top of 2" PVC riser 
Casing Elevation = top of protective steel case 

Surveyors: Bledsoe Tapp & Riggert, Inc. 
Bloomington, IN 

01SB07 
01SB06 
01SB04 
01SB03 
01SB02 . 
01SB01 
01SB09 
01SB12 
01SB05 
01 SB17 
LARGE PIT 
LARGE PIT 
LARGE PIT 
LARGE PIT 
SMALL PIT 
SMALL PIT 
SMALL PIT 
SMALL PIT 
01T01 

699.89 01 MWT02 

• 

• 

• 



• 

• 

• 

POINT 

ROUND 2 SURVEY DATA 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

CTO 158 
NSWC CRANE 

CRANE, INDIANA 

GROUND RISER 
NUMBER NORTHING EASTING ELEVATION ELEVATION DESCRIPTION 

7 1281550.552 3029971.272 639.59 641.85 
10 1281586.197 3030174.327 582.76 
15 1281979.639 3030351 051 531.15 
17 1281847.941 3030378.363 538.16 
20 1281680.801 3030526.433 541.13 
26 1281222.476 3031272.374 576.28 
29 1281095462 3030612.836 66479 667.12 
32 1281175888 3030296776 66302 665.81 
42 1279413.591 3030628.529 56454 
49 1280163.375 3028794.753 515.23 
50 1280069.627 3029123.601 522.95 
50 1280069627 3029123601 522.95 
59 1280878.818 3030406.332 661.35 

Datum Statement: 
HOrizontal· Indiana State Plane Coordinates, Zone 1302, NAD 83 
Vertical· NAVD 88, ft msl 

Riser Elevation = Top of 2" PVC riser 
Casing Elevation = Top of protective steel case. 

Surveyors: Bledsoe Tapp & Rlggert, Inc. 
Bloomington, IN 

on05 
01SD09 
01 SD11 . 
01SD10 
01SW02 
01SW01 
On03 
On04 
01SW04 
01SW05 
01SW03 
01SD12 
01SD07 



LOCATION GRND SURF 
01-01 
01-02 
01-03 
01-04 
01-05 
01-06 
01-07 
01-08 
01-09 
01-10 
01-11 
01-12 
01-13 
01-14 
01-15 
01-16 
01-17 
01-18 
01-19 
01-20 
01-21 
01-22 
01-23 
01-24 
01-25 
01-26 
01-27 
01COl 
01SBOl 
01SB02 
01SB03 
01SB04 
01SB05 
01SB06 
01SB07 
01SB08 
01SB09 
01SB10 

Datum Statement 
HOrlzontal-

68246000 
66356000 
66685000 
66905000 
66507000 
59538000 
60295000 
601 25000 
60960000 
63625000 
65549000 
63331000 
63417000 
65545000 
66227000 
64109000 
66212000 
65824000 
65644000 
63055000 
60347000 
65309000 
62541000 
59982000 
65389000 
66976000 
65915000 
66396000 
671.44000 
671.34000 
67229000 
67209000 
661 07000 
66977000 
67936000 
67626000 
671 04000 
67654000 

LOC 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 

Indiana St¥te lane Coordinates 
Zone 1302 27 
Vertical - 8 

NORTHING 
46054753940 
460855 85070 
460596 14350 
46078189170 

1--
460831 42540 
461114 86500 
461183 90360 
461098 97960 
46104851610 
460960 74850 
460880 09240 
46101204480 
460993 07670 
460924 14880 
460965 03620 
46106953780 
46082291310 
460684 76750 
46100032580 
46113061900 
461224 80350 
46103449730 
46115292420 
46126637400 
461071 15440 
460953 62550 
46077568310 
46072133170 
460784 50250 
460764 41690 
460751 52790 
46074071950 
460852 50600 
460756 58860 
460660 99530 
460715 27620 
460782 23710 
460664 05310 

SURVEY DATA 
TETRA TECH NUS DATABASE 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
CTO 158 

NSWC CRANE 
CRANE, INDIANA 

PAGE 1 of 2 

EASTING HORIZ DATU VERT DATUM 
578084 64310 NAD27 NAVD 88 
577831 42860 NAD27 NAVD 88 
57774585550 NAD27 NAVD 88 
578015 04070 NAD 27 NAVD 88 
577913 17780 NAD27 NAVD 88 
57795505180 NAD27 NAVD 88 
57767469060 NAD 27 NAVD 88 
577833.13400 NAD27 NAVD 88 
577939 07830 NAD27 NAVD 88 
577916 43700 NAD27 NAVD 88 
577738 46030 NAD27 NAVD 88 --
577713 41270 NAD 27 NAVD 88 
577808 99300 NAD27 NAVD 88 
57763498810 NAD27 NAVD 88 
57754289210 NAD27 NAVD 88 
577611 70070 NAD27 NAVD 88 
577609 11450 NAD27 NAVD 88 
577538 30410 NAD27 NAVD 88 
57744793120 NAD27 NAVD 88 
57751634170 NAD27 NAVD 88 
577587 19660 NAD27 NAVD 88 
577355 15560 NAD 27 NAVD 88 
57741911440 NAD 27 NAVD 88 
57749606110 NAD27 NAVD 88 
577259 39290 NAD27 NAVD 88 
577244 69250 NAD27 NAVD 88 
577381.48910 NAD27 NAVD 88 
57762663190 NAD27 NAVD 88 
57784797430 NAD27 NAVD 88 
577886 82240 NAD27 NAVD 88 
57786541460 NAD27 NAVD 88 
577897 00280 NAD27 NAVD 88 
577771 09840 NAD27 NAVD 88 
57794972150 NAD 27 NAVD 88 
57805472060 NAD 27 NAVD 88 
578125 06760 NAD27 NAVD 88 
577838 49290 NAD27 NAVD 88 
577995 09330 NAD27 NAVD 88 

• 

SURVE SURVEYOR TOP CASING 
TRUE BLEDSOE, TAPP, RIGGERT 68522000 
TRUE BLEDSOE, TAPP, RIGGERT 666.03000 
TRUE BLEDSOE, TAPP, RIGGERT 66955000 
TRUE BLEDSOE, TAPP, RIGGERT 671.99000 
TRUE BLEDSOE, TAPP, RIGGERT 66779000 
TRUE BLEDSOE, TAPP, RIGGERT 59798000 
TRUE BLEDSOE, TAPP, RIGGERT 605.43000 
TRUE BLEDSOE, TAPP, RIGGERT 60409000 
TRUE BLEDSOE, TAPP, RIGGERT 612.23000 
TRUE BLEDSOE, TAPP, RIGGERT 63892000 
TRUE BLEDSOE, TAPP, RIGGERT 658.36000 
TRUE BLEDSOE, TAPP, RIGGERT 636.12000 
TRUE BLEDSOE, TAPP, RIGGERT 63706000 
TRUE BLEDSOE, TAPP, RIGGERT 65809000 
TRUE BLEDSOE, TAPP, RIGGERT 665.30000 
TRUE BLEDSOE, TAPP, RIGGERT 64405000 
TRUE BLEDSOE, TAPP, RIGGERT 66461000 
TRUE BLEDSOE, TAPP, RIGGERT 660.55000 
TRUE BLEDSOE, TAPP, RIGGERT 65892000 
TRUE BLEDSOE, TAPP, RIGGERT 633.45000 
TRUE BLEDSOE, TAPP, RIGGERT 60601000 
TRUE BLEDSOE, TAPP, RIGGERT 65585000 
TRUE BLEDSOE, TAPP, RIGGERT 62788000 
TRUE BLEDSOE, TAPP, RIGGERT 60266000 
TRUE BLEDSOE, TAPP, RIGGERT 65633000 
TRUE BLEDSOE, TAPP, RIGGERT 67230000 
TRUE BLEDSOE, TAPP, RIGGERT 66186000 
TRUE BLEDSOE, TAPP, RIGGERT 66623000 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT ! 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 

• 



• 
01SB11 68051000 SB 
01SB12 671.09000 SB 
01SB13 67261000 SB 
01SB14 67315000 SB 
01SB15 67608000 SB 
01SB16 68204000 SB 
01SB17 66902000 SB 
01SB18 66883000 SB 
01SB19 67371000 SB 
01SB20 67935000 SB 
01SB21 69774000 SB 
01SD01 57653000 SO 
01SD02 53909000 SO 
018003 54819000 SO 
01SD04 56165000 SO 
01SD05 63522000 SO 
01SD06 66423000 SO 
018007 661 35000 SO 
018008 66731000 SO 
01SD09 58276000 SO 
01SD10 53816000 SO 
01SD11 531 15000 80 
01SD12 52295000 SO 
01SW01 57628000 SW 
01SW02 541 13000 SW 
01SW04 56454000 SW 
01SW05 51523000 SW 
On01 691 75000 SBA 
On02 69683000 MW 
On03 66479000 MW 
On04 66302000 MW 
On05 63959000 MW 
OnPL TP 
01TPS TP 

Datum Statement· 
HOrlzontal-
Indiana State Plane Coordinates 
Zone 1302, NAD 27 
Vertical - NAVD 88 

46061444610 
460731 38500 
460648 85160 
460624 35000 
46061827610 
460551 3821 0 
46066731370 
46057374350 
460559 26980 
460495 57100 
460179 67270 
460990 02360 
46151626990 
46135492120 
46123947300 
46097847560 
460840 70720 
460642 58880 
460420 98420 
46134996400 
461611 70460 
46174340180 
459833 41300 
460986 23820 
461444 56490 
459177 37140 
459927 16250 
460183 72640 
460178 98790 
460859 22970 
46093965730 
46131432070 
460723 18850 
46076693310 

. SURVEV"A 
TETRA TECH Nt!lllfATABASE 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
CTO 158 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 of 2 

578032 73460 NAD 27 NAVD 88 
577768 46080 NAD27 NAVD 88 
57781649090 NAD27 NAVD 88 
57785654400 NAD 27 NAVD 88 
577924 19820 NAD 27 NAVD 88 
578043 68890 NAD27 NAVD 88 
57772255060 NAD27 NAVD 88 
577803 11010 NAD27 NAVD 88 
577921.07970 NAD27 NAVD 88 
57797851820 NAD27 NAVD 88 
578715 03580 NAD 27 NAVD 88 
578534 26270 NAD27 NAVD 88 
577760 97220 NAD27 NAVD 88 
577826 53010 NAD27 NAVD 88 
57806818100 NAD27 NAVD 88 
577865 49860 NAD27 NAVD 88 
577900.78870 NAD27 NAVD 88 
577658 63320 NAD27 NAVD 88 
57782500500 NAD27 NAVD 88 
57742663620 NAD27 NAVD 88 
57763067360 NAD 27 NAVD 88 
57760336300 NAD27 NAVD 88 
576375 90190 NAD27 NAVD 88 
578524 67360 NAD27 NAVD 88 
57777874120 NAD 27 NAVD 88 
57788081490 NAD27 NAVD 88 
57604705670 NAD27 NAVD 88 
578365 22670 NAD27 NAVD 88 
578581 99350 NAD27 NAVD 88 
57786513810 NAD27 NAVD 88 
577549 08060 NAD 27 NAVD 88 
577223 58200 NAD27 NAVD 88 
577817 64260 NAD27 NAVD 88 
577799 54140 NAD27 NAVD 88 

--

• 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 69889000 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
TRUE BLEDSOE, TAPP, RIGGERT 
FALSE 
FALSE 



• 

APPENDIX E 

• SUMMARY OF ANALYTICAL RESULTS 

• 



• 
LocatIon 015801 
Sample 0155010002 
Matrix Surface Soil 
Depth Range 0-2 
RIsk SIte 
5011 Group 3 
Sample Date 8/26/2001 
VolatIle Organocs u!likgl 
1 1,1 ,2-Tetrachloroethane 3 U 
1,1,1-Trochloroethane 3 U 
1,1,2,2-Tetrachloroethane 3 UJ 
1,1,2-Trochloroethane 6 U 
1,1 -D,chloroethane 3 UJ 
1,1 -Dlchloroethene 6 U 
1,2,3-Trochloropropane 3 UJ 
1,2-Dlbromo-3-Chloropropane 6 UJ 
1,2-Dlbromoethane 3 UJ 
1 2-Dlchloroethane 3 U 
1,2-Dlchloropropane 6 U 
1 A-DIoxane 560 UR 
2-Butanone 6 UJ 
2-Hexanone 6 UJ 
3-Chloropropene 6 UJ 
4-MethYI-2-Pentanone 3 UJ 
Acetone 6 UJ 
Acetonltrole 220 UJ 
AcroleIn 56 UR 
Acrylonltrole 56 UJ 
Benzene 3 U 
Bromodlchloromethane 3 U 
Bromoform 3 UJ 
Bromomethane 6 UJ 
Carbon DIsulfIde 3 U 
Carbon Tetrachlorode 3 UJ 
Chlorobenzene 3 U 
Chlorodlbromomethane 3 U 
Chloroethane 6 U 
Chloroform 3 U 
Chloromethane 6 U 
Chloroprene 6 UJ 
C's-1 .2-Dlchloroethene 6 U 
C,s-1.3-Dlchloropropene 3 U 
Dlbromomethane 6 U 
Dlchlorodlfluoromethane 3 U 
Ethyl Methacrylate 6 UJ 
Ethylbenzene 3 U 
Isobutanol 220 UR 
Methacrylonltrole 110 UJ 
Methyl IodIde 6 UJ 
Methyl Methacrylate 6 UJ 
Methylene Chlorode 6 UJ 
Pentachloroethane 6 UJ 
Proplonltrole 110 UR 
Styrene 3 U 
T etrachloroethene 3 UJ 
Toluene 3 U 
Total Xylenes 3 U 
Trans- 1 .2-Dlchloroethene 6 U 

Calc = Calculated Value as desclbed In SectIon 3 4 2 1. 
NA = Not Analyzed 

015802 015803 
0155020002 0155030002 
Surface Soil Surface Soil 

0-2 0-2 
Site SIte 

3 3 
812612001 812612001 

3 U 3 U 
3 U 3 U 
3 UJ 3 UJ 
5 U 5 U 
3 U 3 U 
5 U 5 U 
3 UJ 3 UJ 
5 UJ 5 UJ 
3 UJ 3 UJ 
3 U 3 U 
5 U 5 U 

540 UR 520 UR 
5 UJ 5 UJ 
5 UJ 5 UJ 
5 UJ 5 UJ 
3 UJ 3 UJ 
5 UJ 5 UJ 

220 UJ 210 UJ 
54 UR 52 UR 
54 UJ 52 UJ 
3 U 3 U 
3 U 3 U 
3 U 3 UJ 
5 U 5 U 
3 U 3 U 
3 UJ 3 UJ 
3 U 3 U 
3 U 3 U 
5 U 5 U 
3 U 3 U 
5 U 5 U 
5 UJ 5 UJ 
5 U 5 U 
3 U 3 U 
5 U 5 U 
3 U 3 U 
5 UJ 5 UJ 
3 U 3 U 

220 UR 210 UR 
110 UJ 100 UJ 

5 U 5 U 
5 UJ 5 UJ 
5 UJ 5 UJ 
5 UJ 5 UJ 

110 UR lOa UR 
3 U 3 U 
3 UJ 3 UJ 
3 U 3 U 
3 U 3 U 
5 U 5 U 

015804 

.EE-1 
SUMMARY OF ANALYTIC RESULTS - SURFACE SOIL 

CRANE 158 - MUSTARD GAS 8URIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF24 

015805 015806 015807 015808 
0155040002 0155050002 0155060002 0155070002 0155080002 
Surface Soil Surface Soil Surface Soil Surface 5011 Surface Soil 

0-2 0-2 0-2 0-2 0-2 
Site SIte Site SIte Site 

3 3 3 3 3 
812612001 812612001 8127/2001 8127/2001 8121/2001 

3 U 3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 3 U 
3 UJ 3 U 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 U 
3 U 3 UJ 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 U 
3 UJ 3 UJ 3 U 3 U 3 U 
6 UJ 5 UJ 6 U 6 U 6 U 
3 UJ 3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 U 

590 UR 510 UR 560 UR 550 UR 570 UR 
6 UJ 5 UJ 38 6 U 6 U 
6 UJ 5 UJ 6 U 6 U 6 UJ 
6 UJ 5 UJ 6 U 6 U 6 UJ 
3 UJ 3 UJ 3 UJ 3 UJ 3 U 
6 UJ 5 UJ 680 UJ 130 J 6 UJ 

240 UJ 200 UJ 220 UJ 220 UJ 230 UJ 
59 UR 51 UR 56 UR 55 UR 57 UR 
59 UJ 51 UJ 56 U 55 U 57 U 
3 U 3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 U 
3 U 3 U 3 U 3 U 3 U 
3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 
3 U 3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 U 
3 U 3 U 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 UJ 
6 UJ 5 UJ 6 UJ 6 UJ 6 UJ 
6 U 5 U 6 U 6 U 6 U 
3 U 3 U 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 U 
3 U 3 U 3 U 3 U 3 U 
6 UJ 5 U 6 U 6 U 6 U 
3 U 3 U 3 U 3 U 3 U 

240 UR 200 UR 220 UR 220 UR 230 UR 
120 UJ 100 UJ 110 UJ 110 UJ 110 U 
6 UJ 5 U 6 UJ 6 UJ 6 UJ 
6 U 5 UJ 6 U 6 U 6 U 
6 U 39 U 61 J 41 J 6 UJ 
6 UJ 5 UJ 6 U 6 U 6 UJ 

120 UR 100 UR 110 UR 110 UR 110 UR 
3 U 3 U 3 U 3 U 3 U 
3 UJ 3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 U 

• 
015809 015810 015811 015812 015813 015814 

0155090002 0155100002 0155110002 0155120002 0155130002 0155140002 
Surface 5001 Surface Soil Surface 5011 Surface 5001 Surface 5011 Surface Soil 

0-2 0-2 0-2 0-2 0-2 0-2 
SIte Site SIte SIte Site SIte 

3 3 3 3 3 3 
812612001 8127/2001 812212001 812512001 8124/2001 8124/2001 

3 U 3 U 3 U 3 U 4 U 3 U , 

3 U 3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 UJ 6 U 6 U 7 U 6 U 
3 UJ 3 U 3 U 3 U 4 U 3 U 
6 U 5 U 6 U 6 U 7 U 6 U 
3 UJ 3 U 3 U 3 U 4 U 3 U 
6 UJ 5 UJ 6 U 6 U 7 U 6 U 
3 U 3 UJ 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 U 6 U 6 U 7 U 6 U 

600 UR 530 UR 580 UR 630 UR 730 UR 650 UR 
6 UJ 5 UJ 6 U 6 UJ 71 J 6 UJ 
6 UJ 5 UJ 6 UJ 6 U 7 U 6 U 
6 UJ 5 UJ 6 UJ 6 UJ 7 UJ 6 UJ 
3 UJ 3 UJ 3 U 3 U 4 U 3 U 
6 UJ 5 UJ 6 UJ 6 U 650 U 6 UJ 

240 UJ 210 UJ 230 UJ 250 UJ 290 UJ 260 UJ 
60 UR 53 UR 58 UR 63 UR 73 UR 65 UR 
60 UJ 53 UJ 58 U 63 U 73 U 65 U 
3 U 3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 3 U 4 U 3 U 
3 U 3 UJ 3 U 3 U 4 U 3 U 
6 U 5 U 6 U 6 U 7 U 6 U 
3 U 3 U 3 U 3 U 4 U 3 U 
3 UJ 3 UJ 3 UJ 3 UJ 4 UJ 3 UJ 
3 U 3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 U 6 U 6 U 7 U 6 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 U 6 UJ 6 U 7 U 6 U 
6 UJ 5 UJ 6 UJ 6 UJ 7 UJ 6 UJ 
6 U 5 U 6 U 6 U 7 U 6 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 U 6 U 6 U 7 U 6 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 UJ 6 U 6 U 7 UJ 6 UJ 
3 U 3 U 3 U 3 U 4 U 3 U 

240 UR 210 UR 230 UR 250 UR 290 UR 260 UR 
120 UJ 110 UJ 120 U 130 UJ 150 UJ 130 UJ 

6 U 5 UJ 6 UJ 6 UJ 7 UJ 6 UJ 
6 UJ 5 UJ 6 U 6 U 7 U 6 U 
25 U 13 J 6 UJ 6 UJ 9 47 
6 UJ 5 UJ 6 UJ 6 UJ 7 UJ 6 UJ 

120 UR 110 UR 120 UR 130 UR 150 UR 130 UR 
3 U 3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 3 U 4 U 3 U 
3 U 3 UJ 3 U 3 U 2 J 3 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 U 6 U 6 U 7 U 6 U 



Location 015B01 
Sample 0155010002 
Matrox Surface Soil 
Depth Range 0-2 
Risk Site 
5011 Group 3 
Sample Date 812612001 
Trans-1,3-Dlchloropropene 3 U 
Trans-1 4-Dlchloro-2-Butene 6 U 
Trlchloroethene 3 U 
Trlchlorofluoromethane 6 U 
Vinyl Acetate 3 U 
VIi1y1 Chloride 6 U 
Semi volatile OrganiCS (ug/kg) 
1,2,4 5-Tetrachlorobenzene 430 U 
1,2 4-Trlchlorobenzene 430 U 
1 2-Dlchlorobenzene 220 U 
1,3-Dlchlorobenzene 220 U 
1,4-Dlchlorobenzene 220 U 
1,4-NaphthoQumone 430 U 
1,4-Phenylenedlamlne 1100 U 
1-Naphthylamlne 430 U 
2,2'-OxvbIS 1-Chloropropane 220 U 
2,3,4,6-Tetrachlorophenol 430 U 
2,4,5-Trlchlorophenol 1100 U 
2,4,6-Trlchlorophenol 430 U 
2,4-Dlchlorophenol 430 U 
2,4-Dlmethylphenol 430 U 
2 4-Dmltrophenol 1100 U 
2,6-Dlchlorophenol 430 U 
2-Acetylamlnofluorene 220 U 
2-Chloronaphthalene 220 U 
2-Chlorophenol 220 U 
2-Methylnaphthalene 220 U 
2-Methylphenol 220 U 
2-Naphthylamlne 220 U 
2-Nltroanlhne 550 U 
2-Nltrophenol 430 U 
2-Plcollne 320 U 
3,3'-Dlchlorobenzldme 430 U 
3,3'-Dlmethylbenzldme 430 U 
3-Methvlcholanthrene 480 UJ 
3-Methylphenol 220 U 
3-Nltroanlhne 1100 U 
4 6-Dlnltro-2-Methylphenol 1100 U 
4-Ammoblphenyl 220 U 
4-Bromophenyl Phenyl Ether 430 U 
4-Chloro-3-Methylphenol 430 U 
4-Chloroanlhne 430 U 
4-Chlorophenyl Phenyl Ether 220 U 
4-Methylphenol 220 U 
4-Nltroanlhne 1100 U 
4-Nltrophenol 1100 U 
4-NltroQulnollne-1-0xlde 1100 UR 
5-Nltro-O-Toluidine 430 U 
7, 12-Dlmethylbenz A Anthracene 320 UJ 
A,A-Dlmethylphenethvlamlne 1100 U 
~cen_aphthene --------- - 128 U 

Calc = Calculated Value as desclbed In Section 3 4 2 1 

NA=No.~ed 

015B02 015B03 
0155020002 0155030002 
Surface 5011 Surface Soil 

0-2 0-2 
Site Site 

3 3 
812612001 812612001 

3 U 3 U 
5 U 5 U 
3 U 3 U 
5 U 5 U 
3 U 3 U 
5 U 5 U 

410 U 420 U 
410 U 420 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
410 U 420 U 
1000 U 1000 U 
410 U 420 U 
210 U 210 U 
410 U 420 U 
1000 U 1000 U 
410 U 420 U 
410 U 420 U 
410 U 420 U 
1000 U 1000 U 
410 U 420 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
500 U 500 U 
410 U 420 U 
310 U 310 U 
410 U 420 U 
410 U 420 U 
470 U 470 U 
210 U 210 U 
1000 U 1000 U 
1000 U 1000 U 
210 U 210 U 
410 U 420 U 
410 U 420 U 
410 U 420 U 
210 U 210 U 
210 U 210 U 
1000 U 1000 U 
1000 U 1000 U 

1000 UR 1000 UR 
410 U 420 U 
310 U 310 U 
1000 U 1000 U 
125 U 125 U 

015804 

TABLE E-1 

SUMMARY OF ANALYTIC RESULTS - SURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

N5WCCRANE 
CRANE. INDIANA 

PAGE 2 OF24 
015B05 015B06 015B07 015B08 

0155040002 0155050002 0155060002 0155070002 0155080002 
Surface 5001 Surface Soil Surface Soil Surface 5011 Surface Soil 

0-2 0-2 0-2 0-2 0-2 
Site Site Site Site Site 

3 3 3 3 3 
812812001 812612001 8127/2001 8/27/2001 812112001 

3 U 3 U 3 U 3 U 3 U 
6 UJ 5 U 6 U 6 U 6 U 
3 U 3 U 3 U 3 U 3 U 
6 U 5 U 6 UJ 6 UJ 6 U 
3 U 3 U 3 U 3 U 3 U 
6 U 5 U 6 U 6 U 6 U 

410 U 400 U 420 U 400 U 380 U 
410 U 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
410 U 400 U 420 U 400 U 380 U 
1000 U 1000 U 1100 UJ 990 UJ 950 UJ 
410 U 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 
410 U 400 U 420 U 400 U 380 U 
1000 U 1000 U 1100 U 990 U 950 U 
410 U 400 U 420 U 400 U 380 U 
410 U 400 U 420 U 400 U 380 U 
410 U 400 U 420 U 400 U 380 U 
1000 U 1000 U 1100 U 990 U 950 U 
410 U 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
500 U 500 U 550 U 500 U 480 U 
410 U 400 U 420 U 400 U 380 U 
310 U 300 U 320 U 300 U 290 U 
410 U 400 U 420 U 400 U 380 U 
410 U 400 U 420 U 400 U 380 U 
470 U 450 U 470 U 440 U 430 U 
210 U 200 U 210 U 200 U 190 U 
1000 U 1000 U 1100 U 990 U 950 U 
1000 U 1000 U 1100 U 990 U 950 U 
210 U 200 U 210 U 200 U 190 U 
410 U 400 U 420 U 400 U 380 U 
410 U 400 U 420 U 400 U 380 U 
410 U 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
1000 U 1000 U 1100 U 990 U 950 U 
1000 U 1000 U 1100 U 990 U 950 U 

1000 UR 1000 UR 1100 UR 990 UR 950 UR 
410 U 400 U 420 U 400 U 380 U 
310 U 300 U 320 U 300 U 290 U 
1000 U 1000 U 1100 U 990 U 950 U 
124 U 1~8 _ 708_ - 118 U ~1_4JL 

• 

015B09 015810 015811 015B12 015813 015814 
0155090002 0155100002 0155110002 0155120002 0155130002 0155140002 
Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil 

0-2 0-2 0-2 0-2 0-2 0-2 
Site Site Site Site Site Site 

3 3 3 3 3 3 
812612001 8127/2001 812212001 812512001 812412001 8124/2001 

3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 UJ 6 U 6 U 7 U 6 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 UJ 6 U 6 U 7 U 6 U 
3 U 3 U 3 U 3 U 4 U 3 U 
6 U 5 U 6 U 6 U 7 U 6 U 

410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 U 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
410 U 390 U 390 U 420 U 470 U 420 U 

1000 UJ 980 UJ 980 UJ 1000 U 1200 U 1000 U 
410 U 390 U 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 
410 U 390 U 390 U 420 U 470 U 420 U 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 
410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 U 390 U 420 U 470 U 420 U 
1000 U 980 UJ 980 U 1000 U 1200 U 1000 U 
410 U 390 U 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
500 U 490 U 490 U 500 U 600 U 500 U 
410 U 390 U 390 U 420 U 470 U 420 U 
310 U 300 U 300 U 310 U 350 U 320 U 
410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 U 390 U 420 U 470 U 420 U 
470 U 440 UJ 440 U 470 U 530 U 470 U 
210 U 200 U 200 U 210 U 240 U 210 U 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 
210 U 200 U 200 U 210 U 240 U 210 U 
410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 U 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 

1000 UR 980 UR 980 UR 1000 UR 1200 UR 1000 UR 
410 U 390 U 390 U 420 U 470 U 420 U 
310 U 300 UJ 300 U 310 U 350 U 320 U 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 
123~ ~LB U 118 U 124 U 14 U 126 UJ 

• 



• 
Location 01SBOI 
Sample 0155010002 
Matrox Surface 5011 
Depth Range 0-2 
Risk Site 
5011 Group 3 
Sample Date 8/26/2001 
Acenaphthylene 128 U 
Acetophenone 220 U 
Anollne 220 U 
Anthracene 128 U 
Aramlte 1100 U 
Benzo A Anthracene 128 U 
Benzo A Pvrene 128 U 
Benzo B Fluoranthene 128 U 
Benzo G,H,I Pervlene 128 U 
Benzo K Fluoranthene 128 U 
Benzvl Alcohol 270 U 
Bis 2-Chloroethoxv)Methane 430 U 
Bis 2-Chloroethyl Ether 220 U 
B,s 2-Ethylhexvl Phthalate 220 U 
Butvl Benzvl Phthalate 220 U 
Chlorobenzllate 430 U 
Chrysene 128 U 
DI-N-Butyl Phthalate 220 U 
DI-N-Qctyl Phthalate 220 UJ 
D,allate 430 U 
Dlbenzo(A,H)Anthracene 128 U 
Dlbenzofuran 220 U 
Dlethyl Phthalate 220 U 
Dimethyl Phthalate 220 U 
Diphenylamine 220 U 
Ethyl Methane Sulfonate 220 U 
Fluoranthene 128 U 
Fluorene 128 U 
Hexachlorobenzene 430 U 
Hexachlorobutadlene 430 U 
Hexachlorocyclopentadlene 430 U 
Hexachloroethane 220 U 
Hexachlorophene 17000 UJ 
Hexachloropropene 430 U 
lndeno 1 2,3-CD)pyrene 128 U 
lsodnn 430 U 
Isophorone 220 U 
lsosafrole 430 U 
Kepone 1100 U 
Methapvnlene 1100 UR 
Methyl Methane Sulfonate 550 U 
N-Nltroso-DI-N-Butvlamlne 430 U 
N-Nltroso-DI-N-Propylamlne 220 U 
N-Nltrosodleth~lamlne 220 U 
N-Nltrosodlmethylamlne 220 U 
N-N,trosomethylethylam,ne 220 U 
N-Nltrosomorphollne 220 U 
N-Nltrosoplpendlne 430 U 
N-Nltrosopyrrolldlne 220 U 
Naphthalene 128 U 
Q,Q,Q-Tnethyl Phosphorothloate 430 U 

Calc = Calculated Value as desclbed In Section 3 4 2 1 
NA = Not Analyzed 

01SB02 015803 
0155020002 0155030002 
Surface Soil Surface Soil 

0-2 0-2 
Site Site 

3 3 
812612001 8126/2001 

125 U 125 U 
210 U 210 U 
210 U 210 U 
125 U 125 U 
1000 U 1000 U 
125 U 125 U 
125 U 125 U 
125 U 125 U 
125 U 125 U 
125 U 125 U 
270 U 270 U 
410 U 420 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
410 U 420 U 
125 U 125 U 
210 U 210 U 
210 U 210 U 
410 U 420 U 
125 U 125 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
125 U 125 U 
125 U 125 U 
410 U 420 U 
410 U 420 U 
410 U 420 U 
210 U 210 U 

17000 UJ 17000 UJ 
410 U 420 U 
125 U 125 U 
410 U 420 U 
210 U 210 U 
410 U 420 U 
1000 U 1000 U 

1000 UR 1000 UR 
500 U 500 U 
410 U 420 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
210 U 210 U 
410 U 420 U 
210 U 210 U 
125 U 125 U 
410 U 420 U 

01SB04 

.EE-l 
SUMMARY OF ANALYTIC RESULTS - SURFACE SOIL 

CRANE 158 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGE30F24 

01SB05 01SB06 01SB07 01SB08 
0155040002 0155050002 0155060002 0155070002 0155080002 
Surface 5011 Surface Soil Surface Soil Surface 5011 Surface 5011 

0-2 0-2 0-2 0-2 0-2 
Site Site Site Site Site 

3 3 3 3 3 
8/2612001 8/26/2001 8/27/2001 8127/2001 8/21/2001 
124 UR 121 U 127 U 118 U 114 UJ 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
124 U 121 U 127 U 118 U 114 UJ 
1000 U 1000 U 1100 U 990 U 950 U 
124 U 121 U 127 U 118 U 114 U 
124 U 121 U 127 U 118 U 114 U 
124 U 121 U 127 U 118 U 114 U 
124 U 121 U 127 U 118 U 114 U 
124 U 121 U 127 U 118 U 114 U 
270 U 270 U 270 U 270 U 270 U 
410 U 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
410 U 400 U 420 U 400 U 380 U 
124 U 121 U 127 U 118 U 114 U 
210 U 200 U 210 UJ 200 UJ 190 U 
210 U 200 U 210 U 200 U 190 U 
410 U 400 U 420 U 400 U 380 U 

124 UJ 12.1 U 127 U 118 U 114 UJ 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 UJ 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
124 U 121 U 127 U 118 U 114 U 
124 U 121 U 127 U 118 U 114 U 
410 U 400 U 420 U 400 U 380 U 
410 U 400 U 420 U 400 U 380 U 
410 UJ 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 

17000 U 16000 UJ 17000 UJ 16000 UJ 15000 UJ 
410 U 400 U 420 U 400 U 380 U 
124 U 121 U 127 U 118 U 114 U 
410 U 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 
410 U 46000 3200 400 U 380 U 
1000 U 1000 U 1100 U 990 U 950 U 
tOOO U 1000 UR 1100 UR 990 UR 950 U 
500 U 500 U 550 U 500 U 480 U 
410 U 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
210 U 200 U 210 U 200 U 190 U 
410 U 400 U 420 U 400 U 380 U 
210 U 200 U 210 U 200 U 190 U 

124 UR 121 U 127 U 118 U 114 UR 
410 U 400 U 420 U 400 U 380 U 

• 
01SB09 01SB10 01SBll 01SB12 01SB13 01SB14 

0155090002 0155100002 0155110002 0155120002 0155130002 0155140002 
Surface Soil Surface 5011 Surface 5011 Surface 5011 Surface 5011 Surface 5011 

0-2 0-2 0-2 0-2 0-2 0-2 
Site Site Site Site Site Site 

3 3 3 3 3 3 
812612001 8127/2001 8/2212001 812512001 8124/2001 8/2412001 

123 U 118 U 118 UJ 124 U 14 U 126 UJ 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
123 U 118 U 118 UJ 124 U 14 U 126 UJ 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 
123 U 118U 118 U 124 U 14 U 126 UJ 
119 J 118 U 118 U 124 U 14 U 126 UJ 
123 U 118 U 118 U 124 U 14 U 126 UJ 
118 J 118 U 118 U 124 U 14 U 126 UJ 
123 U 118 U 118 U 124 U 14 U 126 UJ 
270 U 270 U 270 U 270 U 270 U 270 U 
410 U 390 U 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 

420 200 U 89 J 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
410 U 390 U 390 U 420 U 470 U 420 U 
123 U 118 UJ 118 U 124 U 14 U 126 UJ 
210 U 200 UJ 200 U 210 U 240 U 210 UJ 
210 U 200 UJ 200 U 210 U 240 U 210 U 
410 U 390 U 390 U 420 U 470 U 420 U 
123 U 118 U 118 UJ 124 U 14 U 126 UJ 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
398 J 118 U 118 U 124 U 14 U 126 UJ 
123 U 118 U 118 U 124 U 14 U 126 UJ 
410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 UJ 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 

17000 UJ 16000 UJ 16000 UJ 17000 U 19000 U 17000 U 
410 U 390 U 390 U 420 U 470 U 420 U 
455 J 118 U 118 U 124 U 14 U 126 UJ 
410 U 390 U 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 
410 U 390 U 2700 420 U 470 U 420 U 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 

1000 UR 980 UR 980 U 1000 UR 1200 UR 1000 UR 
500 U 490 U 490 U 500 U 600 U 500 U 
410 U 390 U 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
210 U 200 U 200 U 210 U 240 U 210 U 
410 U 390 U 390 U 420 U 470 U 420 U 
210 U 200 U 200 U 210 U 240 U 210 U 
123 U 118 U 118 UR 124 U 14 U 126 UJ 
410 U 390 U 390 U 420 U 470 U 420 U 



location 015BOl 
5ample 0155010002 
Matrix 5urface 50il 
Depth Range 0-2 
RIsk 5ite 
Soli Group 3 
SamDla Date 8/26/2001 
0-ToluIdine 220 U 
P- Dimethvlamlno Azobenzene 430 U 
Pentachlorobenzene 430 U 
Pentachloronltrobenzene 1100 U 
PhenacetIn 430 U 
Phenanthrene 128 U 
Phenol 220 U 
Pronamlde 430 UR 

IPVrene 128 U 
I Pvrodlne 220 U 
Safrole 430 U 
Eneraertics ua/ka\ 
1 3,5-Tronotrobenzene 476 U 
1,3-Dlnltrobenzene 476 U 
2,4,6-Tronotrotoluene 476 U 
2,4-Dlnltrotoluene 476 U 
2,6-Dlnltrotoluene 476 U 
2-Amlno-46-Dlnltrotoluene 476 U 
2-Nltrotoluene 476 U 
3-Nltrotoluene 476 U 
4-Amlno-2,6-0Inltrotoluene 476 U 
4-Nltrotoluene 476 U 
Hmx 476 U 
NItrobenzene 476 U 
Rdx 476 U 
TeWI 476 U 
PesticIdes/PCBs (uolkQ' 
4,4'-DOO 32 U 
4,4'-DOE 32 U 
4,4'-DDT 32 UJ 
Aldrin 17 U 
Aloha-BHC 17 U 
Alpha-Chlordane 17 U 
Aroclor-l016 43 U 
Aroclor-1221 43 U 
Aroclor-1232 43 U 
Aroclor-1242 43 U 
Aroclor-1 248 43 U 
Aroclor-1 254 43 U 
Aroclor-1 260 43 U 
Beta-BHC 17 U 
Oelta-BHC 17 U 
Oleldron 32 U 
Endosulfan I 17 U 
Endosulfan II 3.2 UJ 
Endosulfan Sulfate 32 U 
Endron 32 U 
Endron Aldehvde 32 U 
Gamma-BHC lindane) 17 U 
Gamma-Chlordane 56 R 
He-Ptachlor 14 J 

Calc = Calculated Value as desclbed In SectIon 3 4 2 1 

NA=NO.ed 

015B02 015B03 
0155020002 0155030002 
5urface 5011 5urface5011 

0-2 0-2 
Site Site 

3 3 
812612001 812812001 

210 U 210 U 
410 U 420 U 
410 U 420 U 
1000 U 1000 U 
410 U 420 U 
125 U 125 U 
210 U 210 U 

410 UR 420 UR 
125 U 125 U 
220 U 220 U 
410 U 420 U 

476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 

31 U 31 U 
31 U 31 U 

31 UJ 31 UJ 
16 U 16 U 
16 U 16 U 
16 U 16 U 
41 U 41 U 
41 U 41 U 
41 U 41 U 
41 U 41 U 
41 U 41 U 
41 U 41 U 
41 U 41 U 
16 U 16 U 
16 U 16 U 
31 U 31 U 
16 U 1.6 U 

31 UJ 31 UJ 
31 U 31 U 
31 U 31 U 
31 U 31 U 
16 U 16 U 
16 U 16 U 
12 J 13 J 

015B04 

TABlEE-l 

5UMMARY OF ANAL VTIC RE5Ul T5 - 5URFACE 50ll 
CRANE 158 - MU5TARD GA5 BURIAL GROUND 

N5WCCRANE 
CRANE, INDIANA 

PAGE40F24 
015B05 015B06 015B07 015B08 

0155040002 0155050002 0155060002 0155070002 0155080002 
5urface Soli 5urface Soil 5urface 50il 5urface 5011 5urface 5011 

0-2 0-2 0-2 0-2 0-2 
Site Site 51te 51te Site 

3 3 3 3 3 
812812001 812612001 8127/2001 8/27/2001 812112001 

210 U 200 U 210 U 200 U 190 U 
410 U 400 U 420 U 400 U 380 U 
410 U 400 U 420 U 400 U 380 U 
1000 U 1000 U 1100 U 990 U 950 U 
410 U 400 U 420 U 400 U 380 U 
124 U 121 U 127 U 118 U 114 U 
210 U 200 U 210 U 200 U 190 U 
410 U 400 UR 420 UR 400 UR 380 UR 
146 J 121 U 127 U 118 U 114 U 
220 U 220 U 220 U 220 U 220 U 
410 U 400 U 420 U 400 U 380 U 

500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 
500 U 500 U 476 U 454 U 476 U 

31 U 3 U 32 U 2.9 U 29 UJ 
31 U 3 U 32 U 29 U 29 U 
31 U 3 UJ 32 U 29 U 29 U 
16 U 16 U 17 U 15 U 15 U 
16 U 16 U 17 U 15 U 15 U 
1.6 U 16 U 17 U 15 U 15 U 
41 U 40 U 42 U 39 U 38 U 
41 U 40 U 42 U 39 U 38 U 
41 U 40 U 42 U 39 U 38 U 
41 U 40 U 42 U 39 U 38 U 
41 U 40 U 42 U 39 U 38 U 
41 U 40 U 42 U 39 U 38 U 
41 U 40 U 42 U 39 U 38 U 
16 U 16 U 17 U 15 U 15 U 
16 U 16 U 17 U 15 U 15 U 
3.1 U 3 U 32 U 29 U 29 U 
16 U 16 U 17 U 15 U 15 U 
31 U 3 U 32 U 29 U 29 U 
31 U 3 U 32 U 29 U 29 U 
31 U 3 U 32 U 29 U 29 U 
31 U 3 U 32 UJ 29 UJ 29 U 
16 U 16 U 17 U 15 U 15 U 
055 J 16 U 17 U 15 U 15 U 
16 U 14 J 38 R 15 U 18 

• 

015B09 015Bl0 015Bll '015B12 015B13 015B14 
01SS090002 0155100002 0155110002 0155120002 0155130002 0155140002 
Surface Soil Surface 5011 Surface Soil Surface Soli Surface Soli Surface Soil 

0-2 0-2 0-2 0-2 0-2 0-2 
Site 5ite Site Site Site 51te 

3 3 3 3 3 3 
812612001 8127/2001 8122/2001 812512001 812412001 812412001 

210 U 200 U 200 U 210 U 240 U 210 U 
410 U 390 U 390 U 420 U 470 U 420 U 
410 U 390 U 390 U 420 U 470 U 420 U 
1000 U 980 U 980 U 1000 U 1200 U 1000 U 
410 U 390 UJ 390 U 420 U 470 U 420 U 
123 U 118 U 118 U 124 U 14 U 126 UJ 
210 U 200 U 200 U 210 U 240 U 210 U 

410 UR 390 UR 390 UR 420 UR 470 UR 420 U 
123 U 118 U 118 U 124 U 14 U 126 UJ 
220 U 220 U 220 U 220 U 240 U 220 U 
410 U 390 U 390 U 420 U 470 U 420 U 

476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 
476 U 500 U 500 U 476 U 500 U 476 U 

31 U 3 U 29 U 3.1 U 35 U 31 U 
31 U 3 U 29 U 31 U 35 U 3.1 U 
31 UJ 3 U 29 U 31 U 35 U 31 U 
16 U 15 U 1.5 U 16 U 18 U 16 U 
16 U 15 U 15 U 16 U 18 U 16 U 
16 U 15 U 15 U 16 U 18 U 16 U 
41 U 39 U 39 U 41 U 47 U 41 U 
41 U 39 U 39 U 41 U 47 U 41 U 
41 U 39 U 39 U 41 U 47 U 41 U 
41 U 39 U 39 U 41 U 47 U 41 U 
41 U 39 U 39 U 41 U 47 U 41 U 
41 U 39 U 39 U 41 U 47 U 41 U 
41 U 39 U 39 U 41 U 47 U 41 U 
16 U 15 U 15 U 16 U 18 U 16 U 
16 U 15 U 15 U 16 U 18 U 16 U 
31 U 3 U 29 U 31 U 35 U 31 U 
1.6 U 15 U 1.5 U 16 U 18 U 1.6 U 

31 UJ 3 U 29 U 31 U 35 U 31 U 
31 U 3 U 29 U 31 U 35 U 31 U 
31 U 3 UJ 29 U 31 U 35 U 31 U 
31 U 3 UJ 29 U 31 U 35 U 31 U 
16 U 15 U 15 U 16 U 18 U 16 U 
16 U 34 R 15 U 062 J 089 J 09 J 
13 J 16 13 J 14 BU 15 BU 2 BU 

• 



• 
Locallon 01S801 
Sample 01 SSOl 0002 
Malrlx Surface Soil 
Deplh Range 0-2 
Risk Slle 
Soli Group 3 
Sample Date 812612001 
Heptachlor Epoxlde 17 U 
Methoxychlor 17 U 
Toxaphene 110 U 
Herbicides ug/kg] 
2,4,5·T 13 U 
2,4,5' TP S,lvex 13 U 
2,4·0 36 R 
Olnoseb 26 U 
Pentachlorophenol 13 U 
l"orgaOics mg/kg: 
Aluminum 9670 J 
Antimony 17 J 
ArseniC 70 J 
Barium 692 J 
Beryllium 050 J 
Cadmium 042 J 
CalCium 8440 J 
Chromium 134 
Cobalt 99 
Copper 121 J 
Iron 16300 
lead 204 
Macneslum 1820 J 
Manoanese 588 J 
Mercury 004 J 
Nickel 101 
Potassium 668 J 
Selenium 062 J 
Silver 039 U 
Sodium 355 J 
Strontium 113 J 
Thallium 085 
Thorium NA 
Thorlum·Calc 253 
Tin 245 U 
Vanadium 238 
Zinc 417 J 
Miscellaneous Paramelers 
1,4·0Ithlane u!llkg] 258 U 
1,4·0xathlane u!llkg) 258 U 
Bis 2-Chloroethyl Sulfide u!llko) 258 U 
Cation Exchanoe Capacity meo/l00 139 

H SU 78 J 
Total Oroanlc Carbon maiko) NA 
Tolal Radloloqicals (pCliq) 
ActlOlum-228 NA 
Blsmuth-212 NA 
Bismuth-214 NA 
Ceslum·137 NA 
Cobalt-60 NA 
Europ,um-154 NA --

Calc = Calculated Value as desclbed In Section 3 4 2,1 
NA = Not Analyzed 

01S802 01S803 
01SS020002 01SS030002 
Surface Soil Surface Soil 

0-2 0·2 
Slle Site 

3 3 
812612001 812612001 

16 U 16 U 
16 U 16 U 

100 U 100 U 

12 U 13 U 
12 U 13 U 
38 J 35 J 
25 U 25 U 
12 U 13 U 

13200 J 13200 J 
053 U 066 U 
109 J 103 J 
828 J 451 J 
052 J 040 J 

004 UJ 004 UJ 
5010 J 510 J 

170 178 
82 51 

165 J 165 J 
24600 25500 
162 147 

3060 J 2470 J 
453 J 232 J 
005 J 006 J 

119 139 
587 J 755 J 
088 J 12 J 
036 U 036 U 
350 J 296 J 
115 J 70 J 

18 28 
NA NA 
400 3 B8 

227 U 231 U 
321 303 

506 J 493 J 

251 U 251 U 
251 U 251 U 
251 U 251 U 

NA 128 
NA 54 J 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

--~~-L... .. NA _. 

_E-l 
SUMMARY OF ANALYTIC RESULTS - SURFACE SOIL 

CRANE 158 - MUSTARD GAS 8URIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGE 5 OF 24 

01S804 01S805 01S806 01S807 01S808 
01SS040002 0lSS050002 01SS060002 01SS070002 01SS080002 
Surface Soli Surface SOil Surface SOil Surface SOil Surface SOil 

0-2 0-2 0-2 0-2 0-2 
Slle Slle Slle Slle Slle 

3 3 3 3 3 
8126/2001 8/2612001 8127/2001 8127/2001 8/21/2001 

16 U 16 U 17 U 15 U 15 U 
16 U 16 U 17 U 15 U 15 U 

100 U 100 U 110 U 97 U 96 U 

12 U 12 U 13 U 12 U 12 U 
12 U 12 U 13 U 12 U 12 UJ 
87 U 85 U 100 R 83 U 81 U 
25 U 24 U 25 U 24 U 23 U 
12 U 12 U 13 U 12 U 12 U 

14900 J 12300 J 13700 15900 14700 J 
088 U 050 U 061 U 13 U 081 U 
90 J 79 J 77 J 88 J 76 
664 566 J 157 718 130 

063 J 041 J 096 030 088 J 
049 J 015 J 005 U 005 U 001 U 
1480 J 891 J 1300 J 557 J 578 J 
176 J 162 158 191 147 
10 9 J 52 207 104 129 J 
140 J 139 J 101 159 121 J 
23100 20300 18100 24000 19100 
190 172 190 155 150 J 

2160 J 1900 J 1600 J 2380 J 1890 J 
420 J 305 J 2010 489 920 J 
005 J 005 J 005 J 005 J 005 
124 J 112 160 138 156 
817 J 596 J 709 J 837 J 849 J 
14 U 079 J 069 13 049 J 

037 U 035 U 0,35 U 016 U 002 U 
325 J 219 J 614 603 386 J 
88 J 85 J 112 J 103 J 94 J 
22 J 18 14 057 U 087 J 

NA NA NA NA NA 
644 390 396 43 325 

237 U 223 U 25 U 25 39 
322 289 319 375 307 J 

498 J 379 J 559 577 511 

250 U 244 U 258 U 238 U 233 U 
250 U 244 U 258 U 238 U 233 U 
250 U 244 U 258 U 238 U 233 U 

NA 122 NA 234 J NA 
NA 52 J NA 5 NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

- ---- NA __ . _.- NA _.- .... N~ __ .. _NA.. . __ ._NA __ 

• 
01S809 01S810 01S811 01S812 01S813 01S814 

01SS090002 01SS100002 01SSl10002 01SS120002 01SS13OO02 01SS140002 
Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soli 

0-2 0-2 0-2 0-2 0-2 0-2 
Sile Slle Slle Slle Slle Slle 

3 3 3 3 3 3 
812612001 8127/2001 812212001 8/2512001 8124/2001 812412001 

16 U 15 U 15 U 16 U 18 U 16 U 
16 U 15 U 15 U 16 U 18 U 16 U 
100 U 98 U 97 U 100 U 120 U 100 U 

12 U 12 U 22 R 12 U 14 U 13 U 
12 U 12 U 15 J 12 U 14 U 13 U 
87 U 83 U 82 U 87 U 130 88 U 
25 U 24 U 23 U 25 U 57 R 25 U 
12 U 12 U 12 U 12 U 14 U 13 U 

10100 J 19400 13400 J 12700 J 12700 J 16200 J 
0,60 U 14 U 067 U 020 UJ 062 U 048 U 
72 J 93 J 80 69 J 71 J 89 J 
755 J 660 104 122 109 696 
047 J 021 088 J 10 J 079 J 063 J 
027 J 022 J 001 U 025 J 030 J 017 J 

24100 J 27900 J 678 J 1190 J 3450 J 1010 J 
145 228 134 122 J 136 J 168 J 
65 72 155 J 177 J 202 J 80 J 

131 J 185 116 J 101 J 87 J 145 J 
18300 24700 19000 15700 16300 23500 
131 172 162 J 161 190 156 

3790 J 5260 J 1760 J 1360 J 2340 J 2220 J 
369 J 380 991 J 1230 J 1270 J 291 J 
007 J 007 J 006 003 U 005 U 005 U 

101 137 139 132 J 138 J 126 J 
540 J 1310 J 674 J 672 J 671 J 846 J 
058 J 11 051 J 099 U IOU IOU 
037 U 015 U 002 U 037 U 043 U 038 U 
290 J 648 358 J 342 J 418 J 348 J 
247 J 335 J 84 J 88 J 101 J 90 J 

12 055 U 14 J 10 J 14 J 26 J 
NA NA NA NA NA NA 
469 489 45 544 314 190 

234 U 26 38 236 U 270 U 238 U 
245 445 285 J 268 269 317 

414 J 678 452 424 J 417 J 498 J 

249 U 238 U 236 U 249 U 284 U 253 U 
249 U 238 U 236 U 249 U 284 U 253 U 
249 U 238 U 236 U 249 U 284 U 253 U 

NA NA NA NA 244 J NA 
NA NA NA NA 5,8 NA 
NA NA NA NA NA NA 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

._.J'·JA - ----L-__ I'{~ __ . _____ __ r-.tA._ NA .... _1'-JA_ NA 



Location 01SB01 
Sample 01 SS01 0002 
Matrix Surface Soil 
Depth Range 0-2 
Risk Site 
Soil Group 3 
Sample Date 8/26/2001 
EuroPlum-1S5 NA 
Lead-210 NA 
Lead-212 NA 
Lead-214 NA 
Potasslum-40 NA 
Protactlnlum-234 NA 
Radlum-226 NA 
Thalhum-208 NA 
Thorlum-228 0257 
Thorlum-230 00178 J 
Thorlum-232 0300 
Thorlum-234 NA 
Uramum-235 NA 

Calc = Calculated Value as desclbed In Section 342 1 

NA=No.zed 

01SB02 01SB03 
01SS020002 01SS030002 
Surface Soil Surface Soil 

0-2 0-2 
Site Site 

3 3 
812612001 8128/2001 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0433 0388 
0052 J 00342 U 
0446 0466 

NA NA 
NA NA 

01S804 

TABLE E-1 

SUMMARY OF ANALYTIC RESULTS - SURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE60F24 
01SB05 01SB06 01SB07 01SB08 

01SS040002 01SS050002 01SS060002 01SS070002 01SS080002 
Surface SOil Surface Soil Surfece Soil Surface Soil Surface Soil 

0-2 0-2 0-2 0-2 0-2 
Site Site Site Site Site 

3 3 3 3 3 
8126/2001 8/26/2001 812712001 8127/2001 8121/2001 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

0730 0357 0417 0467 0320 
0621 J 00345 U 00414 00490 0385 J 
0686 0500 0455 0479 0395 

NA NA NA NA NA 
NA NA NA NA NA 

• 

01SB09 01SB10 01SB11 01SB12 01SB13 01SB14 
01SS090002 01SS100002 01SS110002 01SS120002 01SS130002 01SS140002 
Surface Soli Surface Soil Surface Soil Surface Soli Surface Soil Surface Soli 

0-2 0-2 0-2 0-2 0-2 0-2 
Site Site Site Site Site Site 

3 3 3 3 3 3 
812812001 8127/2001 812212001 812512001 812412001 8124/2001 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

0480 0502 0458 0623 0337 0227 
00198 J 00688 0473 J 0474 J 00898 U 00554 U 

0552 0573 0532 0574 0354 0190 
NA NA NA NA NA NA 
NA __ ~NA NA NA NA NA 

• 



• 
Location 01SB15 
Sample 0155150002 
Matrix Surface 5011 
Depth Range 0-2 
Risk Site 
Soil Group 3 
Sample Date 812212001 
Volatile Organics ugJkg) 
11,1,2-Tetrachloroethane 3 U 
1 1, l-Tnchloroethane 3 U 
1,1,2,2-Tetrachloroethane 3 U 
1 1,2-Tnchloroethane 6 U 
1,I-Dlchloroethane 3 U 
1,I-Dlchloroethene 6 U 
1 2,3-Tnchloropropane 3 U 
1,2-Dlbromo-3-Chloropropane 6 U 
1,2-Dlbromoethane 3 U 
1,2-Dlchloroethane 3 U 
1 2-Dlchloropropane 6 U 
1,4-Dloxane 600 UR 
2-Butanone 6 U 
2-Hexanone 6 UJ 
3-Chloroorooene 6 UJ 
4-Methyl-2-Pentanone 3 U 
Acetone 6 UJ 
Acetonitrile 240 UJ 
Acrolein 60 UR 
Acrylonltnle 60 U 
Benzene 3 U 
Bromodlchloromethane 3 U 
Bromolorm 3 U 
Bromomethane 6 U 
Carbon Disulfide 3 U 
Carbon Tetrachlonde 3 UJ 
Chlorobenzene 3 U 
Chlorodlbromomethane 3 U 
Chloroethane 6 U 
Chloroform 3 U 
Chloromethane 6 UJ 
Chloroprene 6 UJ 
C's, 1 2-Dlchloroethene 6 U 
C's, 1 ,3-Dlchloropropene 3 U 
Dlbromomethane 6 U 
Dlchlorodlfluoromethane 3 U 
Ethyl Methacrylate 6 U 
Ethvlbenzene 3 U 
Isobutanol 240 UR 
Methacrylonltnle 120 U 
Methyl Iodide 6 UJ 
Methyl Methacrylate 6 U 
Methylene Chlonde 6 UJ 
Pentachloroethane 6 UJ 
ProOlonltnle 120 UR 
Styrene 3 U 
Tetrachloroethene 3 U 
Toluene 3 U 
Total Xylenes 3 U 
Trans-l,2-Dlchloroethene 6_U __ 

Calc = Calculated Value as desclbed In Section 3 4.2 1. 
NA = Not Analyzed 

01SB16 01SB17 
0155160002 0155170002 
Surface Soil Surface Soil 

0-2 0-2 
Site Site 

3 3 
8121/2001 8124/2001 

3 U 5 U 
3 U 5 U 
3 U 5 U 
5 U 10 U 
3 U 5 U 
5 U 10 U 
3 U 5 U 
5 U 10 U 
3 U 5 U 
3 U 5 U 
5 U 10 U 

530 UR 960 UR 
5 U 10 UJ 
5 U 10 U 
5 UJ 10 UJ 
3 U 5 U 
5 UJ 750 U 

210 UJ 380 UJ 
53 UR 96 UR 
53 U 96 U 
3 U 5 U 
3 U 5 U 
3 U 5 U 
5 U 10 U 
3 U 6 
3 UJ 5 UJ 
3 U 5 U 
3 U 5 U 
5 U 10 U 
3 U 5 U 
5 UJ 10 U 
5 UJ 10 UJ 
5 U 10 U 
3 U 5 U 
5 U 10 U 
3 U 5 U 
5 U 10 U 
3 U 5 U 

210 UR 380 UR 
110 U 190 UJ 
5 UJ 10 UJ 
5 U 10 U 
2 J 14 J 

5 UJ 10 UJ 
110 UR 190 UR 

3 U 5 U 
3 U 5 U 
3 U 5 U 
3 U 5 U 

__ lUL ----- 10 U 

.E-1 

SUMMARY OF ANALYTIC RESULTS - SURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 7 OF 24 
01SB18 01SB19 01SB20 01SB21 

0155180002 0155190002 0155200002 0155210002 
Surface Soil Surface Soil Surface Soli Surface Soil 

0-2 0-2 0-2 0-2 
Site Site Site SiteBackground 

3 3 3 3 
8/24/2001 812412001 8/21/2001 8/21/2001 

4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 

840 UR 680 UR 580 UR NA 
8 UJ 7 UJ 6 U NA 
8 U 7 U 6 U NA 
8 UJ 7 UJ 6 UJ NA 
4 U 4 U 3 U NA 
180 90 21 J NA 

330 UJ 270 UJ 230 UJ NA 
84 UR 68 UR 58 UR NA 
84 U 68U 58 U NA 
4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
4 UJ 4 UJ 3 UJ NA 
4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 UJ NA 
8 UJ 7 UJ 6 UJ NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 

330 UR 270 UR 230 UR NA 
170 UJ 140 UJ 120 U NA 
8 UJ 7 UJ 6 UJ NA 
8 U 7 U 6 U NA 
13 J 7 J 15 J NA 
8 UJ 7 UJ 6 UJ NA 

170 UR 140 UR 120 UR NA 
4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
4 U 4 U 3 U NA 
8_1.I _ ]U 6 U NA -

• 
01TPL 01TPL 01TPL 01TPS BG1SBAOI 

01TPL01 01TPL02 01TPL03 01 TPS04 BG1SBA0101 
Surface 5011 Surface Soli Surface Soil Surface Soil Surface Soil 

1 -1.5 1 -1.5 1 -1.5 1 -1.5 0-1 
Site Site Site Site Basewide Background 

3 3 3 3 3 
812712001 8127/2001 8127/2001 8127/2001 1114/1999 

3 U 3 U 3 U 3 U NA 
3 U 3 U 3 U 3 U NA 
3 U 3 UJ 3 UJ 3 U NA 
5 U 6 U 5 U 6 U NA 
3 UJ 3 UJ 3 UJ 3 UJ NA 
5 U 6 U 5 U 6 U NA 
3 UJ 3 UJ 3 UJ 3 UJ NA 
5 UJ 6 UJ 5 UJ 6 UJ NA 
3 U 3 UJ 3 UJ 3 U NA 
3 U 3 U 3 U 3 U NA 
5 U 6 U 5 U 6 U NA 

520 UR 560 UR 550 UR 570 UR NA 
5 UJ 6 UJ 5 UJ 6 UJ NA 
5 UJ 6 UJ 5 UJ 6 UJ NA 
5 UJ 6 UJ 5 UJ 6 UJ NA 
3 UJ 3 UJ 3 UJ 3 UJ NA 
5 UJ 6 UJ 5 UJ 6 UJ NA 

210 UJ 230 UJ 220 UJ 230 UJ NA 
52 UR 56 UR 55 UR 57 UR NA 
52 UJ 56 UJ 55 UJ 57 UJ NA 
3 U 3 U 3 U 3 U NA 
3 U 3 U 3 U 3 U NA 
3 U 3 UJ 3 UJ 3 U NA 
5 U 6 UJ 5 UJ 6 U NA 
3 U 3 U 3 U 3 U NA 
3 UJ 3 UJ 3 UJ 3 UJ NA 
3 U 3 U 3 U 3 U NA 
3 U 3 U 3 U 3 U NA 
5 U 6 U 5 U 6 U NA 
3 U 3 U 3 U 3 U NA 
5 U 6 U 5 U 6 U NA 
5 UJ 6 UJ 5 UJ 6 UJ NA 
5 U 6 U 5 U 6 U NA 
3 U 3 U 3 U 3 U NA 
5 U 6 U 5 U 6 U NA 
3 U 3 U 3 U 3 U NA 
5 U 6 UJ 5 UJ 6 U NA 
3 U 3 U 3 U 3 U NA 

210 UR 230 UR 220 UR 230 UR NA 
100 UJ 110 UJ 110 UJ 110 UJ NA 

5 U 6 UJ 5 UJ 6 U NA 
5 UJ 6 UJ 5 UJ 6 UJ NA 
5 UJ 6 UJ 5 UJ 26 U NA 
5 UJ 6 UJ 5 UJ 6 UJ NA 

100 UR 110 UR 110 UR 110 UR NA 
3 U 3 U 3 U 3 U NA 
3 U 3 UJ 3 UJ 3 U NA 
3 U 3 U 3'U 3 U NA 
3 U 3 U 3 U 3 U NA 
5 U __ 6 U 5 U 6 U NA 



Location 015815 
Sample 01SS150002 
Matrix Surlace Soli 
Depth Range 0-2 
Risk Sita 
SOil Group 3 
Sample Date 812212001 
Trans-l,3-Dlchloropropene 3 U 
Trans-l,4-Dlchloro-2-Butene 6 U 
Trlchloroethene 3 U 
Trlchlorofluoromethane 6 U 
Vinyl Acetate 3 U 
Vinyl Chloride 6 U 
Semi volatile OrgaRlcs (ug/kg). 
1 2,4 5-Tetrachlorobenzene 400 U 
1 2 4-Trlchlorobenzene 400 U 
1 2-Dlchlorobenzene 200 U 
1 3-Dlchlorobenzene 200 U 
1 4-Dlchlorobenzene 200 U 
1 4-Naphthoqulnone 400 U 
1 4-Phenylenedlamlne 990 UJ 
l-Naphthylamlne 400 U 
2,2'-Oxyb1S l-Chloropropane) 200 U 
2,34,6-Tetrachlorophenol 400 U 
2,4,5-Trlchlorophenol 990 U 
2,4 6-Trlchlorophenol 400 U 
2 4-Dlchlorophenol 400 U 
2,4-Dlmethylphenol 400 U 
2,4-Dlnltrophenol 990 U 
2 6-Dlchlorophenol 400 U 
2-Acetylamlnofluorene 200 U 
2-Chloronaphthalene 200 U 
2-Chlorophenol 200 U 
2-Methylnaphthalene 200 U 
2-Methylphenol 200 U 
2-Naphthylamlne 200 U 
2-Nltroanlline 500 U 
2-Nltrophenol 400 U 
2-Plcoline 300 U 
3 3'-Dlchlorobenzldlne 400 U 
3,3'-Dlmethylbenzldlne 400 U 
3-Methylcholanthrene 450 U' 
3-Methylphenol 200 U 
3-Nltroanlline 990 U 
4 6-Dlnttro-2-Methvlphenol 990 U 
4-Amlnoblphenyl 200 U 
4-Bromophenyl Phenyl Ether 400 U 
4-Chloro-3-Methylphenol 400 U 
4-Chloroanlline 400 U 
4-Chlorophenyl Phenyl Ether 200 U 
4-Methylphenol 200 U 
4-Nltroanlline 990 U 
4-Nltrophenol 990 U 
4-Nltroqulnoline- I -OXide 990 UR 
5-Nltro-O-Toluldlne 400 U 
7, I 2-Dlmethvlbenz A Anthracene 300 U 
A,A-Dlmeth'ylJ)henethvlamlne 990 U 
Acenaphthene_ ------- 121U 

Calc = Calculated Value as desclbed In Section 3 4 2 1, 

NA=NotW 

01S816 01S817 
01SS160002 01SS170002 
Surlace Soli Surlace SOil 

0-2 0-2 
Site Site 

3 3 
812112001 8124/2001 

3 U 5 U 
5 U 10 U 
3 U 5 U 
5 U 10 U 
3 U 5 U 
5 U 10 U 

410 U 540 U 
410 U 540 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
410 U 540 U 

1000 UJ 1300 U 
410 U 540 U 
210 U 270 U 
410 U 540 U 
1000 U 1300 U 
410 U 540 U 
410 U 540 U 
410 U 540 U 
1000 U 1300 U 
410 U 540 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
500 U 650 U 
410 U 540 U 
310 U 260 U 
410 U 540 U 
410 U 540 U 
460 U 600 U 
210 U 270 U 
1000 U 1300 U 
1000 U 1300 U 
210 U 270 U 
410 U 540 U 
410 U 540 U 
410 U 540 U 
210 U 270 U 
210 U 270 U 
1000 U 1300 U 
1000 U 1300 U 

1000 UR 1300 UR 
410 U 540 U 
310 U 260 J 
1000 U 1300 U 
123 U 158 U 

TA8LEE-1 
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NSWCCRANE 
CRANE, INDIANA 

PAGE 8 OF24 
01S818 015819 01S820 01S821 

01SS180002 01SS190002 01SS200002 01SS210002 
Surlace Soli Surlace Soil Surlace Soil Surlace Soli 

0-2 0-2 0-2 0-2 
Site Site Site Site8ackground 

3 . 3 3 3 
812412001 8124/2001 8121/2001 8121/2001 

4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 
4 U 4 U 3 U NA 
8 U 7 U 6 U NA 

380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
380 U 420 U 420 U NA 
940 U 1100 U 1000 UJ NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 
380 U 420 U 420 U NA 
940 U 1100 U 1000 U NA 
380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
940 U 1100 U 1000 U NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
470 U 550 U 500 U NA 
380 U 420 U 420 U NA 
280 U 320 U 310 U NA 
380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
420 U 480 U 470 U NA 
190 U 210 U 210 U NA 
940 U 1100 U 1000 U NA 
940 U 1100 U 1000 U NA 
190 U 210 U 210 U NA 
380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
940 U 1100 U 1000 U NA 
940 U 1100 U 1000 U NA 

940 UR 1100 UR 1000 UR NA 
380 U 420 U 420 U NA 
280 U 320 U 310 U NA 
940 U 1100 U 1000 U NA 
112 UJ 125 UJ 124 U NA 

• 

01TPL 01TPL 01TPL' 01TPS 8G1S8A01 
01TPL01 01TPL02 01TPL03 01TPS04 BG1SBA0101 

Surlace Soil Surlace Soil Surlace Soil Surlace Soil Surlace Soil 
1 -1,5 1-1,5 1 - 1,5 1 -1,5 0-1 
Site Site Site Site Basewide Background 

3 3 3 3 3 
8127/2001 812712001 8127/2001 8127/2001 111411999 

3 U 3 U 3 U 3 U NA 
5 U 6 U 5 U 6 U NA 
3 U 3 U 3 U 3 U NA 
5 U 6 U 5 U 6 U NA 
3 U 3 U 3 U 3 U NA 
5 U 6 U 5 U 6 U NA 

2000 U 400 U 410 U 420 U NA 
2000 U 400 U 410 U 420 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 2.10 U NA 
1000 U 200 U 210 U 210 U NA 
2000 U 400 U 410 U 420 U NA 
5000 UJ 1000 UJ 1000 UJ 1000 UJ NA 
2000 U 400 U 410 U 420 U NA 
1000 U 200 U 210 U 210 U NA 
2000 U 400 U 410 U 420 U NA 
5000 U 1000 U 1000 U 1000 U NA 
2000 U 400 U 410 U 420 U NA 
2000 U 400 U 410 U 420 U NA 
2000 U 400 U 410 U 420 U NA 
5000 U 1000 U 1000 U 1000 U NA 
2000 U 400 U 410 U 420 U NA 
1000 UJ 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
2500 U 500 U 500 U 500 U NA 
2000 U 400 U 410 U 420 U NA 
1600 U 300 U 310 U 310 U NA 

2000 UJ 400 U 410 U 420 U NA 
2000 UJ 400 U 410 U 420 U NA 
2300 UJ 450 U 470 U 470 U NA 
1000 U 200 U 210 U 210 U NA 
5000 U 1000 U 1000 U 1000 U NA 
5000 U 1000 U 1000 U 1000 U NA 
1000 U 200 U 210 U 210 U NA 
2000 U 400 U 410 U 420 U NA 
2000 U 400 U 410 U 420 U NA 
2000 U 400 U 410 U 420 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
5000 U 1000 U 1000 U 1000 U NA 
5000 U 1000 U 1000 U 1000 U NA 

5000 UR 1000 UR 1000 UR 1000 UR NA 
2000 U 400 U 410 U 420 U NA 
1500 UJ 300 U 310 U 310 U NA 
5000 U 1000 U 1000 U 1000 U NA 
123 U 12 I U 125 U 124 U NA 

• 



• 
Location 01SB15 
Sample 0155150002 
Matrix Surface 5011 
Depth Range 0-2 
Risk Site 
5011 Group 3 
Sample Date 812212001 
Acenaphthylene 121 UJ 
Acetophenone 200 U 
Aniline 200 U 
Anthracene 121 UJ 
Aramlte 990 U 
Benzo(A)Anthracene 121 U 
Benzo A) Pyrene 121 U 
Benzo(B)Fluoranthene 121 U 
Benzo G,H,I Perylene 121 U 
Benzo K Fluoranthene 121 U 
Benzyl Alcohol 270 U 
Bis 2-Chloroethoxy)Methane 400 U 
Bls(2-Chloroethyl)Ether 200 U 
Bls(2-Ethylhexyl)Phthalate 200 U 
Butyl Benzyl Phthalate 200 U 
Chlorobenzllate 400 U 
Chrysene 121 U 
DI-N-Butyl Phthalate 200 U 
DI-N-Octyl Phthalate 200 U 
Dlallate 400 U 
Dlbenzo A,H Anthracene 121 UJ 
Dlbenzofuran 200 U 
Dlethyl Phthalate 200 U 
Dlmethvl Phthalate 200 U 
DIRhenylamlne 200 U 
Ethyl Methane Sulfonate 200 U 
Fluoranthene 121 U 
Fluorene 121 U 
Hexachlorobenzene 400 U 
Hexachlorobutadlene 400 U 
Hexachlorocyclopentadlene 400 UJ 
Hexachloroethane 200 U 
Hexachlorophene 16000 UJ 
Hexachloropropene 400 U 
Indeno(1 2,3-CD)Pyrene 121 U 
Isodnn 400 U 
Isophorone 200 U 
Isosafrole 400 U 
KeDone 990 U 
MethaDvnlene 990 U 
Methvl Methane Sulfonate 500 U 
N-Nltroso-DI·N·Butylamlne 400 U 
N·Nltroso·DI·N·Propylamlne 200 U 
N·Nltrosodlethylamme 200 U 
N·Nltrosodlmethvlamlne 200 U 
N·Nltrosomethylethylamlne 200 U 
N·NltrosomorDhoilne 200 U 
N·Nltrosoplpendlne 400 U 
N·Nltrosopyrrolldlne 200 U 
Naphthalene 121 UR 
0,0 O-Tnethyl Phosphorothloate 400 U 

Calc = Calculated Value as desclbed In Section 3 4 2 1. 
NA = Not Analyzed 

01SB16 01SB17 
0155160002 0155170002 
Surface 5011 Surface Soil 

0-2 0-2 
Site Site 

3 3 
8121/2001 812412001 

123 U 158 U 
210 U 270 U 
210 U 270 U 
123 U 158 U 
1000 U 1300 U 
123 U 158 U 
123 U 158 U 
123 U 158 U 
123 U 158 U 
123 U 158 U 
270 U 270 U 
410 U 540 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
410 U 540 U 
123 U 158 U 
210 U 270 UJ 
210 U 270 U 
410 U 540 U 
123 U 158 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
123 U 158 U 
123 U 158 U 
410 U 540 U 
410 U 540 U 
410 U 540 U 
210 U 270 U 

16000 UJ 21000 U 
410 U 540 U 
12.3 U 158 U 
410 U 540 U 
210 U 270 U 
410 U 540 U 
1000 U 1300 U 
1000 U 1300 UR 
500 U 650 U 
410 U 540 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
210 U 270 U 
410 U 540 U 
210 U 270 U 
123 U 158 U 
410 U 540 U 

T.E-l 
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01SB18 01SB19 01SB20 01SB21 
0155180002 0155190002 0155200002 0155210002 
Surface Soil Surface Soil Surface 5011 Surface 5011 

0-2 0-2 0-2 0-2 
Site Site Site SiteBackground 

3 3 3 3 
812412001 812412001 8121/2001 8121/2001 
112 UJ 125 UJ 124 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 

112 UJ 125 UJ 124 U NA 
940 U 1100 U 1000 U NA 

11 2 UJ 125 UJ 124 U NA 
112 UJ 125 UJ 124 U NA 
112 UJ 125 UJ 124 U NA 
112 UJ 125 UJ 12.4 U NA 
112 UJ 125 UJ 124 U NA 
270 U 270 U 270 U NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 
83 J 210 U 210 U NA 

190 U 210 U 210 U NA 
380 U 420 U 420 U NA 

112 UJ 12,5 UJ 124 U NA 
190 UJ 210 UJ 210 U NA 
190 U 210 U 210 U NA 
380 U 420 U 420 U NA 

112 UJ 125 UJ 124 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 

112 UJ 125 UJ 124 U NA 
112 UJ 125 UJ 124 U NA 
380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 

15000 U 17000 U 17000 UJ NA 
380 U 420 U 420 U NA 

112 UJ 125 UJ 124 U NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 

410 420 U 400 J NA 
940 U 1100 U 1000 U NA 

940 UR 1100 U 1000 U NA 
470 U 550 U 500 U NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
190 U 210 U 210 U NA 
380 U 420 U 420 U NA 
190 U 210 U 210 U NA 

112 UJ 125 UJ 124 U NA 
380 U 420 U 420 U NA 

• 
01TPL 01TPL 01TPL 01TPS BG1SBAOl 

01TPLOl 01TPL02 01TPL03 01 TPS04 BG1SBA010l 
Surface 5011 Surface Soil Surface Soil Surface 5011 Surface Soil 

1 -1.5 1 -1.5 1-1.5 1 -1.5 0-1 
Site Site Sita Site Basawide Background 

3 3 3 3 3 
8127/2001 8127/2001 8127/2001 812712001 11/411999 

123 U 121 U 125 U 124 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
12.3 U 121 U 125 U 124 U NA 
5000 U 1000 U 1000 U 1000 U NA 
123 U 121 U 125 U 124 U NA 
585 J 121 U 125 U 124 U NA 
12.3 U 121 U 125 U 12.4 U NA 
93 J 121 U 125 U 124 U NA 
141 J 121 U 125 U 12.4 U NA 
1400 U 270 U 270 U 270 U NA 
2000 U 400 U 410 U 420 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 UJ 200 U 210 U 210 U NA 
2000 UJ 400 U 410 U 420 U NA 
123 U 121 U 125 U 124 U NA 
1000 U 200 U 210 U 210 U NA 
1000 UJ 200 U 210 U 210 U NA 
2000 U 400 U 410 U 420 U NA 
576 J 121 U 125 U 124 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
439 J 121 U 125 U 124 U NA 
123 U 121 U 125 U 124 U NA 
2000 U 400 U 410 U 420 U NA 
2000 U 400 U 410 U 420 U NA 
2000 U 400 U 410 U 420 U NA 
1000 U 200 U 210 U 210 U NA 

80000 UJ 16000 UJ 17000 UJ 17000 UJ NA 
2000 U 400 U 410 U 420 U NA 
452 J 121 U 125 U 12.4 U NA 
2000 U 400 U 410 U 420 U NA 
1000 U 200 U 210 U 210 U NA 
2000 U 400 U 410 U 150 J NA 
5000 UJ 1000 U 1000 U 1000 U NA 
5000 UR 1000 UR 1000 UR 1000 UR NA 
2500 U 500 U 500 U 500 U NA 
2000 U 400 U 410 U 420 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
1000 U 200 U 210 U 210 U NA 
2000 U 400 U 410 U 420 U NA 
1000 U 200 U 210 U 210 U NA 
123 U 12.1 U 125 U 124 U NA 
2000 U 400 U 410 U 420 U NA 



Location 01SB15 
Sample 0155150002 
Matrix Surface Soli 
Depth Range 0-2 
Risk Sita 
Sool Group 3 
Sample Date 812212001 
O-Toluldlne 200 U 
PiDlmethylamono Azobenzene 400 U 
Pentachlorobenzene 400 U 
Pentachloronitrobenzene 990 U 
PhenacetIn 400 U 
Phenanthrene 12 I U 
Phenol 200 U 
Pronamlde 400 UR 
Pyrene 12 I U 
Pyrodlne 220 U 
Safrole 400 U 
Energertlcs ug/kg) 
I 3 5-Tronltrobenzene 500 U 
I 3-Dlnotrobenzene 500 U 
2.4,6-Tronotrotoluene 500 U 
2,4-Donltrotoluene 500 U 
2,6-Dlnotrotoluene 500 U 
2-Amlno-46-Dlnltrotoluene 500 U 
2-Nltrotoluene 500 U 
3-Nltrotoluene 500 U 
4-Amlno-2,6-Dlnltrotoluene 500 U 
4-Nltrotoluene 500 U 
Hmx 500 U 
Nitrobenzene 500 U 
Rdx 500 U 
Tetrvl 500 U 
PestIcIdes/PCBs uQ/kQ) 
4.4'-DDD 3 U 
4,4'-DDE 3 UJ 
4,4'-DDT 3 U 
Aldron 16 U 
Alpha-BHC 16 U 
Alpha-Chlordane 16 U 
Aroclor-l016 40 U 
Aroclor-122 I 40 U 
Aroclor- I 232 40 U 
Aroclor- I 242 40 U 
Aroclor-1248 40 U 
Aroclor- I 254 40 U 
Aroclor- I 260 40 U 
Beta-BHC 16 U 
Delta-BHC 16 UJ 
Dleldron 3 U 
Endosulfan I 16 U 
Endosulfan II 3 U 
Endosulfan Sulfate 3 U 
Endron 3 U 
Endron Aldehyde 3 U 
Gamma-BHC Lindane 16 U 
Gamma-Chlordane 3 R 
H~fltachlor 2 

Calc = Calculated Value as desclbed In Section 3 4 2 1, 

NA=Not. 

01SB16 01SB17 
01SS160002 01SS170002 
Surface 5001 Surface Soil 

0-2 0-2 
Site SIte 

3 3 
8121/2001 8124/2001 

210 U 270 U 
410 U 540 U 
410 U 540 U 
1000 U 1300 U 
410 U 540 U 
123 U 158 U 
210 U 270 U 

410 UR 540 U 
123 U 158 U 
220 U 270 U 
410 U 540 U 

476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 
476 U 476 U 

3 U 4 U 
3 U 4 U 
3 U 4 U 

16 U 2 I U 
16 U 2 I U 
16 U 2 t U 
40 U 53 U 
40 U 53 U 
40 U 53 U 
40 U 53 U 
40 U 53 U 
40 U 53 U 
40 U 53 U 
16 U 2 I U 
16 U 2 I U 
3 U 4 U 

16 U 2 I U 
3 U 4 U 
3 U 4 U 
3 U 4 U 
3 U 4 U 

16 U 21 U 
16 U I I J 

--~-- __ 2!J3JL 
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01SB18 01SB19 01SB20 01SB21 
01SS180002 01SS190002 01SS200002 01SS21 0002 
Surface 5001 Surface Soil Surface Soil Surface Soli 

0-2 0-2 0-2 0-2 
Site SIte SIte Site Background 

3 3 3 3 
8124/2001 8/24/2001 812112001 8121/2001 

190 U 210 U 210 U NA 
380 U 420 U 420 U NA 
380 U 420 U 420 U NA 
940 U 1100 U 1000 U NA 
380 U 420 U 420 U NA 

112 UJ 125 UJ 124 UR NA 
190 U 210 U 210 U NA 
380 U 420 U 420 UR NA 

112 UJ 125 UJ 124 U NA 
220 U 220 U 220 U NA 
380 U 420 U 420 U NA 

476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 
476 U 476 U 500 U NA 

28 U 32 U 3 I U NA 
28 U 32 U 3 I U NA 
28 U 32 U 3 I U NA 
15 U 17 U 16 U NA 
15 U 17 U I 6 l! NA 
15 U 17 U 16 U NA 
37 U 42 U 41 U NA 
37 U 42 U 41 U NA 
37 U 42 U 41 U NA 
37 U 42 U 41 U NA 
37 U 42 U 41 U NA 
37 U 42 U 41 U NA 
37 U 42 U 41 U NA 
15 U 17 U 16 U NA 
15 U 17 U 16 U NA 
28 U 32 U 3 I U NA 
15 U 17 U 16 U NA 
28 U 32 U 31 U NA 
28 U 32 U 3 I U NA 
28 U 32 U 3 I U NA 
28 U 32 U 3 I U NA 
15 U 17 U 16 U NA 
0,71 J 081 J 16 U NA 
I BU __ 12 BU 24 NA --

• 

01TPL OtTPL OtTPL 01TPS BG1SBAOI 
01TPLOI OtTPL02 01 TPL03 0ITPS04 BG1SBA010l 

Surface Soil Surface 5011 Surface Soil Surface Soli Surface 5011 
1 -1,5 1 -1,5 1 -1,5 1-1,5 0-1 
Site Site Site Site Basewide Background 

3 3 3 3 3 
8127/2001 8127/2001 8127/2001 8127/2001 111411999 
1000 U 200 U 210 U 210 U NA 
2000 U 400 U 410 U 420 U NA 
2000 U 400 U 410 U 420 U NA 
5000 U 1000 U 1000 U 1000 U NA 
2000 U 400 U 410 U 420 U NA 
123 U 12 I U 125 U 124 U NA 
1000 U 200 U 210 U 210 U NA 

2000 UR 400 UR 410 UR 420 UR NA 
4 I J 12 I U 125 U 124 U NA 

1100 U 220 U 220 U 220 U NA 
2000 U 400 U 410 U 420 U NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

' NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA _NA NA NA 

• 



• 
Location 01SB15 
Sample 01SS150002 
Matrix Surface Sool 
Depth Renge 0-2 
Risk Site 
SOil Group 3 
Sample Date 812212001 
Heptachlor EpoXJde 16 U 
MethoXYch lor 16 U 
Toxaphene 100 U 
Herbicides uQ/kQ) 
2,4.5-T 12 U 
2,4,5-TP Sllvex 59 J 
2,4-D 85 U 
Donoseb 24 U 
Pentachlorophenol 12 U 
InorQanics mQ/kQ) 
Aluminum 17200 J 
Antimony 089 U 
Arsenic 91 
Banum 762 
Beryllium 059 U 
Cadmium 001 U 
CalCium 1050 J 
Chromium 19.3 
Cobalt 83 J 
Copper 176 J 
Iron 23500 
Lead 129 J 
Magnesium 2380 J 
Manganese 382 J 
Mercury 007 
Nickel 122 
Potassium 823 J 
Selenoum 062 J 
Silver 005 U 
Sodium 384 J 
Strontium 104 J 
Thallium 15 J 
ThOrium NA 
Thorlum·Calc 404 
Tin 38 
Vanadium 357 J 
Zinc 509 
Miscellaneous Parameters 
1,4-Dlthlane ug/kg) 244 U 
1,4-0xathlane ugJkg] 244 U 
Bls 2·Chloroethyl Sulfide ug/kg) 244 U 
Cation Exchange Capacity meQ/100 NA 

H SU NA 
Total Organic Carbon mg/kg] NA 
Total Radiologleals (pCoIg) 
Actlnlum-228 NA 
Blsmuth-212 NA 
Bismuth-214 NA 
Ceslum-137 NA 
Cobalt-60 NA 
EuroPlum-154 NA 

Calc = Calculated Value as desclbed In Section 3.4.2 1. 
NA = Not Analyzed 

01SB16 01SB17 
01SS160002 01SS170002 
Surface Soil Surface SOil 

0-2 0-2 
Site Site 

3 3 
8121/2001 8124/2001 

16 U 21 U 
16 U 21 U 
100 U 130 U 

12 U 16 U 
12 U 16 U 
86 U 210 
25 U 32 U 
12 U 16 U 

12200 15300 J 
051 U 036 U 

83 108 J 
104 169 

072 J 10 J 
005 UJ 13 J 

2520 1450 J 
139 243 J 
116 188 J 

126 J 126 J 
19900 24600 
165 200 
1780 1930 J 
629 1420 J 

007 U 004 U 
117 160 J 

668 J 853 J 
038 U 15 U 
015 U 046 U 

304 452 J 
119 J 137 J 

16 25 J 
NA NA 

458 42 
31 292 U 

281 362 
425 549 J 

247 U 323 U 
247 U 323 U 
247 U 323 U 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

T.E-1 
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01SB18 01SB19 01SB20 01SB21 
01SS180002 01SS190002 01SS200002 01 SS21 0002 
Surface Soil Surface Soil Surface Soil Surface Soil 

0-2 0-2 0-2 0-2 
Site Site Site Site Background 

3 3 3 3 
8124/2001 8124/2001 8/21/2001 8/21/2001 

15 U 17 U 16 U NA 
15 U 17 U 16 U NA 
94 U 110 U 100 U NA 

11 U 13 U 13 U NA 
11 U 13 U 13 U NA 
69 J 90 U 88 U NA 
23 U 26 U 25 U NA 
11 U 13 U 13 U NA 

9400 J 12400 J 13800 NA 
049 U 055 U 054 U NA 
60 J 79 J 75 NA 
499 429 112 NA 

045 J 038 J 078 J NA 
009 J 015 J 005 UJ NA 
421 J 579 J 946 NA 
121 J 159 J 141 NA 
88 J 32 J 203 NA 
8.1 J 123 J 109 J NA 
17200 22800 18000 NA 
114 110 181 NA 

1050 J 1850 J 1570 NA 
427 J 114 J 1220 NA 
004 U 010 U 005 U NA 
69 J 81 J 134 NA 
436 J 575 J 846 J NA 
068 U 087 U 049 NA 
034 U 037 U 016 U NA 
329 J 426 J 400 NA 
50 J 68 J 88 J NA 
19 J 27 J 16 NA 
NA NA NA NA 

357 356 370 359 
216 U 234 U 34 NA 

248 304 286 NA 
251 J 343 J 453 NA 

227 U 256 U 252 U NA 
227 U 256 U 252 U NA 
227 U 256 U 252 U NA 

NA NA 112 NA 
NA NA 50 J NA 
NA NA NA 619 U 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

• 
01TPL 01TPL 01TPL 01TPS BG1SBA01 

01TPL01 01TPL02 01 TPL03 01TPS04 BGISBA0101 
Surface SOil Surface Soil Surface Soil Surface Soil Surface Soil 

1 -1.5 1 -1.5 1 -1.5 1 -1.5 0-1 
Site Site Site Site Basewide Background 

3 3 3 3 3 
8/27/2001 812712001 8127/2001 8127/2001 1114/1999 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

9820 J 9900 J 9570 J 12400 J 8070 J 
034 U 045 U 0.40 U 028 U 053 U 
69 J 64 J 62 J 71 J 79 
117 J 118 J 114 J 131 J 766 J 
093 J 077 J 086 J 072 J 14 U 
014 J 005 J 004 UJ 011 J 0.29 U 

12600 J 18800 J 4810 J 1120 J 5 U 
128 131 115 140 217 J 
223 190 162 186 18 
74 J 79 J 91 J 105 J 98 
15400 14600 15000 17600 36200 J 
216 176 178 163 215 J 

1540 J 1830 J 1190 J 1500 J 620 J 
1720 J 1540 J 1290 J 1070 J 1950 J 
004 J 003 J 004 J 004 J 005 

121 111 109 139 20 J 
503 J 519 J 479 J 676 J 644 
076 J 072 J 074 J 070 J 082 U 
037 U 0.36 U 037 U 036 U 005 J 
336 J 283 J 351 J 297 J 24 U 
159 J 202 J 95 J 128 J NA 
069 061 U 062 U 099 0.19 J 
NA NA NA NA NA 
473 376 411 432 NA 

232 U 231 U 237 U 228 U 063 U 
248 236 228 (' 292 307 J 

412 J 355 J 386 J 463 J 376 J 

247 U 243 U 250 U 247 U NA 
247 U 243 U 250 U 247 U NA 
247 U 243 U 250 U 247 U NA 

NA NA NA NA NA 
75 J NA NA NA NA 
NA NA NA NA NA 

NA 092 0.97 NA NA 
NA 091 094 NA NA 
NA 068 074 NA NA 
NA 00359 U 009 NA NA 
NA 0.0146 U 00162 U NA NA 
NA 00127 U 00129 U NA NA 



Location 01SB15 
Sample 0155150002 
Matrix Surface Soil 
Depth Range 0-2 
Risk Site 
Soil Group 3 
Sample Date 812212001 
EuroPium· 155 NA 
Lead-210 NA 
Lead·212 NA 
Lead·214 NA 
Potasslum·40 NA 
Protactlnlum-234 NA 
Radlum·226 NA 
Thalllum·208 NA 
Thonum·228 0387 
Thonum·230 0562 J 
Thonum-232 0501 
Thonum·234 NA 
,Uranlum·2a5 NA ---- --- ---------- --

Calc = Calculated Value as desclbed In Section 3 4.2 1. 

NA=Not.d 

01SB16 01SB17 
0155160002 0155170002 
Surface Soil Surface Soli 

0-2 0-2 
Site Site 

3 3 
8121/2001 8124/2001 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0490 0427 
0475 00395 U 
0518 0497 

NA NA 
NA NA -
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01SB18 01SB19 01SB20 01SB21 
0155180002 0155190002 0155200002 0155210002 
Surface 5011 Surface Soil Surface 5011 Surface Soil 

0-2 0-2 0-2 0-2 
Site Site Site SlteBackground 

3 3 3 3 
812412001 8124/2001 8121/2001 8121/2001 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

0416 0299 0436 0431 
00345 U 00848 U 0578 00764 

0370 0485 0379 0359 
NA NA NA NA 
NA NA NA NA 

• 

01TPL 01TPL 01TPL OtTPS BG1SBAOl 
OtTPL01 OtTp,L02 01TPL03 OtTPS04 BG1SBA0101 

Surface 5011 Surface Soli Surface Soil Surface 5011 Surface Soil 
1-1.5 1 -1.5 1 -1.5 1 -1.5 0-1 
Site Site Site Site Baaewide Background 

3 3 3 3 3 
8127/2001 8127/2001 8127/2001 812712001 11/411999 

NA 00964 U 0232 U NA NA 
NA 047 052 NA NA 
NA 0.83 0.86 NA NA 
NA 071 0.69 NA NA 
NA 9.94 9.76 NA NA 
NA 312 U 273 U NA NA 
NA 156 168 NA NA 
NA on 081 NA NA 

0483 03n 0353 0.449 NA 
00278 J 00179 J 0023 J 00215 J NA 

0557 0451 0552 0501 NA 
NA 100 173 NA NA 
NA 012 014 NA NA 

• 



• 
Location BG1SBA04 
Sample BGISBA0401 
Matrix Surface Soil 
Depth Range 0-1 
Risk Basewlde Background 
Soil Group 3 
Sample Date 11/511999 
Volatile Oraanics (uaikal 
1,1,1 2-Tetrachloroethane NA 
1 1,1-Trichloroethane NA 
1,1,2,2-Tetrachloroethane NA 
1,1,2-Trichloroethane NA 
1 l-Dlchloroethane NA 
1,I-Dlchloroethene NA 
1,2,3-Trlchloropropane NA 
1 2-Dlbromo-3-Chloropropane NA 
1,2-Dlbromoethane NA 
1,2-Dlchloroethane NA 
1 2-Dlchloropropane NA 
lA-Dioxane NA 
2-Butanone NA 
2-Hexanone NA 
3-Chloropropene NA 
4-Methvl-2-Pentanone NA 
Acetone NA 
Acetonitrile NA 
Acrolein NA 
Acrvlonltrlle NA 
Benzene NA 
Bromodlchloromethane NA 
Bromoform NA 
Bromomethane NA 
Carbon Disulfide NA 
Carbon Tetrachloride NA 
Chlorobenzene NA 
Chlorodlbromomethane NA 
Chloroethane NA 
Chloroform NA 
Chloromethane NA 
Chloroprene NA 
Cls-l,2-Dlchloroethene NA 
Cis-I 3-Dlchloropropene NA 
Dlbromomethane NA 
Dlchlorodlfluoromethane NA 
Ethyl Methacrylate NA 
Ethylbenzene NA 
Isobutanol NA 
Methacrylonltrlle NA 
Methyl Iodide NA 
Methyl Methacrylate NA 
Methylene Chloride NA 
Pentachloroethane NA 
Proplonltrlle NA 
Styrene NA 
Tetrachloroethene NA 
Toluene NA 
Total Xylenes NA 
TranS-I 2-Dlchloroethene NA 

Calc = Calculated Value as desclbed In Section 3 4 2 1 
NA = Not Analy;ed 

BG1SBP04 
BG1SBP0401 
Surface Soil 

0-1 
Basewid. Background 

3 
111611999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG1SBP06 BG1SBP07 BG1SBP08 
BG1SBP0601 BG1SBP0701 BG1SBP0801 
Surface Soil Surface Soil Surface SOil 

0-1 0-1 0-1 
Basewlde Background Basewlde Background Basewlde Background 

3 3 3 
11/511999 11/511999 11/611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 
BG1SBP09 BG3SBAOI BG3SBA03 

BG1SBP0901 BG3SBA010l BG3SBA0301 
Surface Soil Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewlde Background Basewlde Background Basewlde Background 

3 3 3 
111611999 111211999 111311999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Location BG1SBA04 
Sampla BG1SBA0401 
Ma1r1x Surface Soil 
Depth Range 0-1 
Risk Basewide Backgrounc 
So,l Group 3 
Sample Date 11/511999 
Trans-1 3-D,chloropropene NA 
Trans-1 4-D,chloro-2-Butene NA 
Tnchloroethene NA 
Tnchlorofluoromethane NA 
V,nyl Acetate NA 
V'n~ Chlonde NA 
Semivolat,le Orgamcs(uglkg) 
1,2,4,5-Tetrachlorobenzene NA 
1,2,4-Tnchlorobenzene NA 
1,2-D,chlorobenzene NA 
1,3-D,chlorobenzene NA 
1,4-D,chlorobenzene NA 
1,4-NaphthoQUInone NA 
1,4-Phenylened,am,ne NA 
1-Naphthylam,ne NA 
2,2'-Oxyb,s 1-Chloropropane NA 
2,3,4,S-Tetrachlorophenol NA 
2,4,5-Tnchlorophenol NA 
2,4,S-Tnchlorophenol NA 
2,4-D,chlorophenol NA 
2 4-D,methylphenol NA 
2,4-D,n,trophenol NA 
2 S-D,chlorophenol NA 
2-Acety!am,nofluorene NA 
2-Chloronaphthalene NA 
2-ChlorQllhenol NA 
2-Mettlylnaphthalene NA 
2-Metl'1ylQhenol NA 
2-Na~httoylam'ne NA 
2-N'troanohne NA 
2-N,tropj1enol NA 
2-P,cohne NA 
3,3'-D,chlorobenz,d,ne NA 
3,3'-D,methylbenz,d,ne NA 
3-Methylcholanthrene NA 
3-Methylphenol NA 
3-N'troanohne NA 
4,S-D'n'tro-2-Methylphenol NA 
4-Am,nob,phenyl NA 
4-Bromophenyl Phenyl Ether NA 
4-Chloro-3-Methylphenol NA 
4-Chloroaml,ne NA 
4-Chlorophenyl Phenyl Ether NA 
4-Methylphenol NA 
4-N,troan,I,ne NA 
4-N'tro~henol NA 
4-N,troqu,nohne-1-0x,de NA 
5-N'tro-O-Tolu,d,ne NA 
7 12-D,methylbenz(A)Anthracene NA 
A,A-Dlmethylphenethylamlne NA 
Acenaphthene NA 

Calc = Calculated Value as desc,bed on Section 3 4 2.1 

NA=NotW 

BG1SBP04 
BG1SBP0401 
Surface Soil 

0-1 
Basew,de Background 

3 
11/611999 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG1SBP06 BG1SBP07 BG1SBP08 
BG1SBP0601 BG1SBP0701 BG1SBP0801 
Surface Soil Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewide Background Basewide Background Basewide Background 

3 3 3 
1115/1999 11/511999 11/611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 

BG1SBP09 BG3SBA01 BG3SBA03 
BG1SBP0901 BG3SBA0101 BG3SBA0301 
Surface Soli Surface Soli Surface Soil 

0-1 0-1 0-1 
Basewide Background Basewide Background Basewida Background 

3 3 3 
111611999 111211999 111311999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA -_.- -

• 



• 
Location BG1SBA04 
Sample BG1SBA0401 
Matrix Surface SOil 
Depth Range 0-1 
Risk Basewide Background 
Soil Group 3 
Sample Date 11/511999 
Acenaphthylene NA 
Acetophenone NA 
Aniline NA 
Anthracene NA 
Aramlte NA 
Benzo(A)Anthracene NA 
Benzo(A)Pyrene NA 
Benzo(B)Fluoranthene NA 
Benzo(G.H I)Perylene NA 
Benzo(K)Fluorantliene NA 
Benzyl Alcohol NA 
Bls(2-Chloroethoxy)Methane NA 
Bls(2·Chloroethyl)Ether NA 
B,s(2·Etbylhexyl)Phthalate NA 
BuJyl Benzyl Phthalate NA 
Chlorobenz,late NA 
Chrysene NA 
D,-N-Butyl Phthalate NA 
D,-N-Oclyl Phthalate NA 
D,allate NA 
D,benzo A H Anthracene NA 
D,benzofuran NA 
D,ethyl Phthalate NA 
D,meth I Phthalate NA 
D,phenylamlne NA 
Ethyl Methane Sulfonate NA 
Fluoranthene NA 
Fluorene NA 
Hexachlorobenzene NA 
Hexachlorobutad,ene NA 
Hexachlorocyclopentad,ene NA 
Hexachloroethane NA 
Hexachlorophene NA 
Hexachloropropene NA 
Indeno 1.2.3-CD)Pyrene NA 
Isod"n NA 
Isophorone NA 
Isosafrole NA 
Kepone NA 
Methapy"lene NA 
Meth I Methane Sulfonate NA 
N·N,troso·D,·N-But lam,ne NA 
N·N,troso·D,·N·Propylam,ne NA 
N·N,trosod,ethylam,ne NA 
N·N,trosod,methylam,ne NA 
N-N,trosomethylethylam,ne NA 
N·N,trosomorpholine NA 
N-N,trosoP,pe"d,ne NA 
N·N,trosopyrrol,d,ne NA 
Naphthalene NA 
0.0 O·T"ethyl Phosphoroth,oate NA 

Calc = Calculated Value as desc,bed In Section 3 4 2 1 
NA = Not Analyzed 

BG1SBP04 
BG1SBP0401 
Surface Soil 

0-1 

T.-l 
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BG1SBP06 BG1SBP07 BG1SBP08 
BG1SBP0601 BG1SBP0701 BG1SBP0801 
Surface SOil Surface SOil Surface Soil 

0-1 0-1 0-1 
Basewide Background Basewide Background Basewlde Background Basewide Background 

3 3 3 3 
11/611999 1115/1999 11/511999 11/611999 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA .. -

• 
BG1SBP09 BG3SBAOI BG3SBA03 

BG1SBP0901 BG3SBA010l BG3SBA0301 
Surface Soil Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewlde Background Basewlde Background' Basewlde Background 

3 3 3 
11/6/1999 11/211999 11/311999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Location BG1SBA04 
Sample BG1SBA0401 
Matrix Surface SOil 
Depth Range 0-1 
Risk Basewlde Background 
Soli Group 3 
Samille Date 11/511999 
Q-Toluldlne NA 
P-(Dlmethylamlno)Azobenzene NA 
Pentachlorobenzene NA 
Pentachloronltrobenzene NA 
Phenacetin NA 
Phenanthrene NA 
Phenol NA 
Pronamlde NA 
I Pyrene NA 
I Pyridine NA 
Safrole NA 
Energertics uQ/k!!i 
1,3,5-Trlnltrobenzene NA 
1,3-DIMITrobenzene NA 
2,4,6-TrlMltrotoluene NA 
2,4-DIMITrotoluene NA 
2 6-DIMITrotoluene NA 
2-Amlno-4 6-DIMITrotoluene NA 
2-Nltrotoluene NA 
3-Nltrotoluene NA 
4-Amlno-2,6-Dlnltrotoluene NA 
4-Nltrotoluene NA 
Hmx NA 
Nitrobenzene NA 
Rdx NA 
Tetryl NA 
Pesticides/PCBs u!llk!!) 
4,4'-DDD NA 
4,4'-DDE NA 
4,4'-DDT NA 
Aldrin NA 
Alpha-BHC NA 
Alpha-Chlordane NA 
Aroclor-l016 NA 
Aroclor-1221 NA 
Aroclor-1232 NA 
Aroclor-1242 NA 
Aroclor-1248 NA 
Aroclor-1254 NA 
Aroclor-1260 NA 
Beta-BHC NA 
Delta-BHC NA 
Dleldnn NA 
Endosulfan I NA 
Endosulfan II NA 
Endosulfan Sulfate NA 
Endnn NA 
Endnn Aldehyde NA 
Gamma-BHC (Lindane) NA 
Gamma-Chlordane NA 
Heptachlor NA 

Calc = Calculated Value as desclbed In Section 3 4 2 1 
NAcNoteed 

BG1SBP04 
BG1SBP0401 
Surface Soli 

0-1 
Basewide Background 

3 
11/611999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG1SBP06 BG1SBP07 BG1SBP08 
BG1SBP0601 BG1SBP0701 BG1SBP0801 
Surface SOil Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewlde Background Basewlde Background Basewide Background 

3 3 3 
111511999 11/511999 11/611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

e 

BG1SBP09 BG3SBAOl BG3SBA03 
BG1SBP0901 BG3SBA010l BG3SBA0301 
Surface Soil Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewide Background Basewlde Background Basewlde Background 

3 3 3 
111611999 111211999 111311999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

e 



• 
Location BG1SBA04 
Sample BG1SBA0401 
MatrIx Surface Soil 
Depth Range 0-1 
Risk Basewlde Background 
SOIl Group 3 
Sample Date 11/511999 
Heptachlor Epoxlde NA 
Methoxvchlor NA 
Toxaphene NA 
HerbIcIdes uQ/kQl 
2,4,5-T NA 
2,4,5-TP Slivex NA 
2,4·0 NA 
Olnoseb NA 
Pentachlorophenol NA 
Inorqsmcs mQ/kql 
AlumInum 6920 J 
AntImony 037 U 
ArsenIC 4 
Barium 59 I J 
BelVlllum 035 U 
CadmIum 03 U 
CalCIum 896 J 
ChromIum 102 J 
Cobalt 6 
Copper 88 
Iron 12100 J 
Lead 94 J 
MagneSIum 967 J 
Manganese 417 J 
Mercury 005 U 
NIckel 103 J 
PotassIum 607 J 
Selenium 045 U 
SIlver 005 J 
Sod,um 25 U 
StrontIum 137 J 
Thallium 0.1 J 
ThOrium 63 J 
ThOrium-Calc NA 
Tin 053 U 
VanadIum 175 J 
Z,nc 244 J 
Miscellaneous Parameters 
1,4-0Ithlane (ug/kg) NA 
1,4-0xathlane ugJkg] NA 
Bls 2-Chloroethyl Sulfide ug/kg: NA 
CatIon Exchange CapacIty meq/l00 NA 

H SU NA 
Total OrganIc Carbon mo/ko] NA 
Totat Radloloqlcals (pCUql 
ActlnJum·228 NA 
Blsmuth-212 NA 
Blsmuth·214 NA 
Ceslum-137 NA 
Cobalt-60 NA 
Europlum-154 NA 

Calc = Calculated Value as descibed In SectIon 3.4 2 1 
NA = Not Analyzed 

BG1SBP04 
BG1SBP0401 
Surface SOIl 

0-1 
Basewide Background 

3 
111611999 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

12200 
072 U 
52 J 
722 J 
068 U 
026 J 

255 
137 J 
151 
98 

15600 J 
136 J 
1430 J 
577 J 
005 U 
131 J 

831 
063 

011 J 
161 J 
94 J 

021 J 
75 J 
NA 

067 U 
284 J 
414 J 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
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BG1SBP06 BG1SBP07 BG1SBP08 
BG1SBP0601 BG1SBP0701 BG1SBP0801 
Surface Soli Surfece Soil Surface Soil 

0-1 0-1 0-1 
Basewlde Background Basewide Background Basewlde Background 

3 3 3 
11/511999 11/5/1999 11/611999 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

14800 J 6770 J 17400 
061 U 026 U 18 U 
68 J 2.4 J 85 J 
667 J 46 I J 75 J 
06 U 096 U 056 U 
045 J 019 J 061 
405 J I IS J 418 
176 J 85 J 199 J 
104 102 85 
122 54 171 

19700 J 12300 J 23400 J 
13 J 107 J 138 J 

1910 J 712 J 2250 J 
389 J 606 J 268 J 
005 U 005 004 
146 J 132 J 159 J 
1110 J 418 J 1490 

055 058 051 
01 J 005 J 01 J 

226 U 241 U 181 J 
137 J 87 J 107 J 
025 J 014 J 025 J 
84 J 5.9 J 85 J 
NA NA NA 

061 U 051 U 08 U 
346 J 171 J 40 J 
431 J 327 J 526 J 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 
BG1SBP09 BG3SBA01 BG3SBA03 

BG1SBP0901 BG3SBA0101 BG3SBA0301 
Surface Soli Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewide Background Basewide Background Basewlde Background 

3 3 3 
111611999 111211999 111311999 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

9300 8240 J 9600 J 
32 U 071 U 071 U 
47 J 37 48 
77 I J 743 J 105 J 
084 U 064 U 069 U 
01 J 02 U 029 U 
278 334 957 J 

133 J 92 J 15 J 
131 88 144 
94 65 8 J 

15900 J 9340 J 16900 J 
137 J 123 J 19 J 
988 J 876 J 1310 J 
1480 J 721 J 1560 J 
005 U 005 U 005 
152 J 88 J 132 J 

889 584 1060 
064 064 U 1 U 

005 J 005 J 006 J 
142 J 25 U 29 U 
127 J 74 J 101 J 
02 J 015 J 017 J 
79 J 48 J 64 J 
NA NA NA 

06 U 066 U 082 U 
204 J 169 235 
362 J 341 J 377 J 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA . NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Location BG1SBA04 
Sample BG1SBA0401 
Matrix Surface Soil 
Depth Range 0-1 
Risk Basewide Background 
SOil Group 3 
Sample Date 11/511999 
EuroPlum-155 NA 
Lead-210 NA 
Lead-212 NA 
Lead·214 NA 
Potass,um-40 NA 
Protactln,um-234 NA 
Rad,um-226 NA 
Thalllum-208 NA 
Thonum·228 NA 
Thonum·230 NA 
Thonum·232 NA 
Thonum·234 NA 
Uramum·235 ------- __ I'J~ 

Calc = Calculated Value as desc,bed In Section 3 4 2 1 

NA=Not. 

---

BG1SBP04 
BG1SBP0401 
Surface Soli 

0-1 
Basewide Background 

3 
11/611999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'---- NA -----
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BG1SBP06 BG1SBP07 BG1SBP08 
BG1SBP0601 BG1SBP0701 BG1SBP0801 
Surface Soil Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewide Background Basewide Background Basewide Background 

3 3 3 
111511999 11/511999 11/611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

_ ----"'A - NA -
~, 

-- NA ---

• 

BG1SBP09 BG3SBA01 BG3SBA03 
BG1SBP0901 BG3SBA0101 BG3SBA0301 
Surface Soil Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewide Background Baaewide Background Basewlde Background 

'3 3 3 
111611999 111211999 11/3/1999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

-~ --- - t-.lA_ -- NA --

• 



• 
Location 
Sample 
Matrix 
Depth Range 
RIsk 
Soli Group 
Sample Date 
VolatIle OrQamcs u<likal 
1,',' 2-Tetrachloroethane 
1,', '-Trlchloroethane 
, , , ,2,2-Tetrachloroethane 
1,' ,2-Trichloroethane 
1, '-Dlchloroethane 
1 1-Dlchloroethene 
, ,2,3-Trlchloroorooane 
, ,2-Dlbromo-3-Chloroorooane 
, ,2-Dlbromoethane 
, ,2-Dlchloroethane 
1,2-Dlchlorooropane 
, A-DIoxane 
2-Butanone 
2-Hexanone 
3-Chloroorooene 
4-Methvl-2-Pentanone 
Acetone 
Acetonitrile 
AcroleIn 
Acrylonitrile 
Benzene 
Bromodlchloromethane 
Bromoform 
Bromomethane 
Carbon DIsulfIde 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodlbromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Chloroorene 
Cls-1 2-Dlchloroethene 
C,S-' 3-Dlchloropropene 
Dlbromomethane 
Dlchlorodlfluoromethane 
Ethvl Methacrylate 
Ethylbenzene 
Isobutanol 
Methacrylonltrlle 
Methyl IodIde 
Methyl Methacrylate 
Methylene ChlOride 
Pentachloroethane 
Proplonltrlle 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trans-, ,2-Dlchloroethene 

Calc = Calculated Value as desClbed In SectIon 3 4 2.' 
NA = Not Analyzed 

BG3SBA05 
BG3SBA0501 
Surface SOIl 

0-1 
Basewlde Background 

3 
11/411999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG3SBM02 BG3SBM04 BG3SBM06 
BG3SBM0201 BG3SBM0401 BG3SBM0601 
Surface Soil Surface Soil Surface Soli 

0-1 0-1 0-1 
Basewide Background BS8ewide Background Basewlde Background 

3 3 3 
111211999 1113/1999 11/211999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA '- NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 
BG3SBM07 BG3SBM08 

BG3SBM0701 BG3SBM0801 
Surface Soil Surface Soil 

0-1 0-1 
BS8ewide Background Basewide Background 

3 3 
111311999 111311999 

NA NA 
NA NA 
NA r NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 



Location 
Sample 
Matrox 
Depth Range 
Risk 
5011 Group 
Sample Dale 
Trans-1,3-Dlchloropropene 
Trans-1,4-Dlchloro-2-Butene 
Tnchloroethene 
Tnchlorofluoromethane 
Vlnvl Acetate 
Vlnvl Chlonde 
Semlvolatlle Oraanics_{LIglI<g) 
1 245-Tetrachlorobenzene 
1,2,4-Tnchlorobenzene 
1,2-Dlchlorobenzene 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
1 A-Naphthoquinone 
1 A-Phenylenediamine 
1-Naphthylamlne 
2,2' -Oxybls( ,-Chloropropane) 
2,3A,6-Tetrachlorophenol 
2 4,5-Tnchlorophenol 
204,6-Tnchlorophenol 
2A-Dlchlorophenol 
2A-Dlmethylphenol 
2A-Dlnttrophenol 
2 6·Dlchlorophenol 
2-Acetvlam,nofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2·Methvlnaphthalene 
2-Methvlphenol 
2-Naphthylam,ne 
2-N,troantllne 
2-Nltrophenol 
2-Plcollne 
3,3'-Dlchlorobenzldlne 
3,3'-D,methylbenzld,ne 
3-Methvlcholanthrene 
3-Methvlphenol 
3-Nltroantltne 
4 6·Dlnltro-2·Methvlphenol 
4-Am,noblphenvl 
4-BromODhenYI Phenvl Ether 
4-Chloro-3-Methylphenol 
4-Chloroanll,ne 
4-Chloropl1eQYI Phenyl Ether 
4-MethvlDhenol 
4-Nltroan,I,ne 
4-Nltrophenol 
4-N,troQUInoltne-1-0xlde 
5-Nltro-O-TolUidine 
7, 12-Dlmethylbenz A Anthracene 
A,A·Dlmethvlphenethylamlne 
Acenaphthene 

Calc = Calculated Value as desclbed In Section 342 1 

NA=Not.d 

BG3SBA05 
BG3SBAD5Dl 
Surface Soil 

0-1 
Basewide Background 

3 
11/411999 

NA 
NA 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG3SBMD2 BG3SBM04 BG3SBMD6 
BG3SBMD2Dl BG3SBM04Dl BG3SBMD6Dl 
Surface 5011 Surfece 5011 Surface 5011 

0-1 0-1 0-1 
Basewide Background Basewlde Background Basewide Background 

3 3 3 
11/211999 11/311999 11/211999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

- NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 

BG3SBMD7 BG3SBMD8 
BG3SBMD7Dl BG3SBMD8Dl 
Surface 5011 Surface Soil 

0-1 0-1 
Basawlde Background Basewide Background 

3 3 
111311999 111311999 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

• 



• 
LocatIon 
Sample 
Matrix 
Depth Range 
RIsk 
Soil Group 
Sample Date 
Acenaphthylene 
Acetophenone 
Aniline 
Anthracene 
Aramlte 
Benzo A Anthracene 
Benzo A) Pvrene 
Benzo B Fluoranthene 
Benzo G,H,I Pervlene 
Benzo K Fluoranthene 
Benzyl Alcohol 
Bls 2-Chloroethoxy)Methane 
Bls 2-ChloroethyljEther 
Bls{2-EthylhexyljPhthalate 
Butyl Benzyl Phthalate 
Chlorobenzolate 
Chrysene 
DI-N-Butyl Phthalate 
DI-N-Octyl Phthalate 
Dlallate 
Dlbenzo A,H Anthracene 
Dlbenzofuran 
Dlethyl Phthalate 
Dimethyl Phthalate 
DIphenylamIne 
Ethyl Methane Sulfonate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlorocyclopantadlene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropena 
Indeno 1 2 3-CD)Pyrene 
Isodnn 
Isophorone 
Isosafrole 
Kepone 
Methapynlene 
Methyl Methane Sulfonate 
N-Nltroso-DI-N-Butylamlne 
N-Nltroso-DI-N-Propylamlne 
N-Nltrosodlethylamlne 
N-Nltrosodlmethylamlne 
N-Nltrosomethylethylamlne 
N-Nltrosomorphollne 
N-NltrosoPIPendlne 
N-N,trosopyrrolldlne 
Naphthalene 
O,O,O-Tnethyl Phosphorothloate 

Calc = Calculated Value as desclbed In Section 3 4.2.1. 
NA = Not Analyzed 

BG3SBA05 
BG3SBA0501 
Surface SOIl 

0-1 
Basewide Background 

3 
11/411999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

______ t-IA __ 
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BG3SBM02 BG3SBM04 BG3SBM06 
BG3SBM0201 BG3SBM0401 BG3SBM0601 
Surface SOIl Surface Soil Surface Soli 

0-1 0-1 0-1 
Basewlde Background Basewide Background Basewlde Background 

3 3 3 
111211999 11/311999 11/211999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA -- --- ------ - --- ~ -

• 
BG3SBM07 BG3SBM08 

BG3SBM0701 BG3SBM0801 
Surface SOIl Surface Soli 

0-1 0-1 
Basewide Background Basewlde Background I 

3 3 , 

111311999 11/311999 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 



Location 
Sample 
MatrIx 
Depth Range 
R,sk 
SOIl Group 
Sample Date 
Q-Toluldlne 
p- Dlmethylamlno Azobenzene 
Pentachlorobenzene 
Pentachloronltrobenzene 
PhenacetIn 
Phenanthrene 
Phenol 
Pronamlde 

I Pvrene 
I Pvrodlne 
Safrole 
Ener!lertlcs u!llk!l) 
1,3,5-Tronltrobenzene 
1,3-Dlnltrobenzene 
2,4,S-Tronotrotoluene 
2,4-Dlnltrotoluene 
2,S-Dlnltrotoluene 
2-Amlno-4 S-Dlnltrotoluene 
2-Nltrotoluene 
3-Nltrotoluene 
4-Amlno-2 S-Dlnotrotoluene 
4-Nltrotoluene 
Hmx 
NItrobenzene 
Rdx 
Tetryl 
PesticIdes/PCBs (ug/kg) 
44'-000 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Aroclor-l01S 
Aroclor-122l 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-12S0 
Beta-BHC 
Delta-BHC 
D,eldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endron 
Endrin Aldehyde 
Gamma-BHC LIndane 
Gamma-Chlordane 
Hepta_~~ ----

Calc = Calculated Value as desclbed In SectIon 3 4 2 1 

NA=NotW 

BG3SBA05 
BG3SBAOS01 
Surface Soil 

0-1 
Basewlde Background 

3 
11/411999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-~ ----
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BG3SBM02 BG3SBM04 BG3SBM06 
BG3SBM0201 BG3SBM0401 , BG3SBM0601 
Surface Soil Surface Soil Surface Soil 

0-1 0-1 0-1 
Basewlde Background Basewlde Background Basewide Background 

3 3 3 
111211999 111311999 11/211999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

____ NA --~ ~A 

• 

BG3SBM07 BG3SBM08 
BG3SBM0701 BG3SBM0801 
Surface Soil Surface Soil 

0-1 0-1 
Basewlde Background Basewide Background 

3 3 
111311999 11/311999 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

___ N~ ----~ 

• 



• 
Location 
Sample 
Matrix 
Depth Range 
Risk 
SOil Group 
Sample Date 
Heptachlor Epoxlde 
Methoxychlor 
Toxaphene 
Herbicides (ualkal 
2,4,5-T 
2,4,5-TP Sllvex 
2,4-D 
Dlnoseb 
Pentachlorophenol 
Inorganics (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Maaneslum 
Manaanese 
Mercurv 
Nickel 
Potassium 
Selenium 
Sliver 
Sodium 
Strontium 
Thallium 
ThOrium 
ThOrium-Calc 
Tin 
Vanadium 
llnc 
Miscellaneous Parameters 
1,4-Dlthlane uQlka) 
1,4-0xathlane (ualka) 
Bls 2-Chloroeth I Sulfide uQlka) 
Cation Exchanae Capacity (mea/l00 

H SU 
Total Oraanlc Carbon mQlka) 
Total Radlologlcals (pCl/g) 
Actlnlum-228 
Blsmuth-212 
Blsmuth-214 
Ceslum-137 
Cobalt-60 
Europlum-l54 

Calc = Calculated Value as desclbed In Section 342 1 
NA = Not Analyzed 

BG3SBA05 
BG3SBA0501 
Surface SOil 

0-1 
Basewide Background 

3 
11/4/1999 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

9800 J 
041 U 

8 
128 J 

073 U 
028 U 
595 J 
11 1 J 
87 
75 

10700 J 
123 J 
1000 J 
1430 J 
005 U 
128 J 

821 
073 U 
006 J 
28 U 
99 J 
022 J 
53 J 
NA 

056 U 
194 J 
302 U 

NA 
NA 
NA 
NA 
NA -
NA 

NA 
NA 
NA 
NA 
NA 
NA 

T.-l 
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BG3SBM02 BG3SBM04 BG3SBM06 
BG3SBM0201 BG3SBM0401 BG3SBM0601 
Surface 5011 Surface Soil Surface 5011 

0-1 0-1 0-1 
Basewide Background Basewlde Background Basewide Background 

3 3 3 
11/2/1999 11/3/1999 11/2/1999 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

10400 9900 9320 
038 U 56 J 044 U 
59 J 55 J 78 J 
718 J 118 J 153 J 
065 U 094 U 077 U 
36 J 12 J 083 J 
303 J 424 J 35300 J 
178 J 122 J 131 J 
152 135 137 
76 81 J 76 

15700 12400 15000 
166 J 142 J 178 J 
1210 J 1310 J 1330 J 
851 J 1380 J 1690 J 
005 U 005 U 005 U 
112 J 138 J 142 J 

688 801 1340 
098 U 094 U 1 U 
005 J 006 J 006 J 
94 J 28 U 237 J 
86 J 133 J 632 J 
016 J 022 J 018 J 
71 J 73 J 5.9 J 

NA NA NA 
065 U 059 U 12 U 

269 231 216 
351 J 372 J ------~~ 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA ---- -

• 
BG3SBM07 BG3SBM08 

BG3SBM0701 BG3SBM0801 
Surface 5011 Surface 5011 

0-1 0-1 
Basewide Background Basewide Background 

3 3 
11/3/1999 11/3/1999 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

12300 8450 
14 J 036 U 
102 J 46 J 
143 J 652 J 
1.2 U 061 U 
072 J 083 J 
286 J 370 J 
16.4 J 176 J 
271 84 I 

71 J 79 J 
20900 13200 
206 J 143 J I 

1110 J 1040 J 
3040 J 666 J 
005 U 005 
136 J 102 J 

791 630 
13 U 072 U 
006 J 006 J 
137 U 44 U 
11 1 J 74 J 
022 J 017 J 
78 J 58 J 
NA NA 

12 U 052 U 
374 223 

602 J 281 J 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 



Location 
Sample 
Matrox 
Depth Range 
Risk 
So,l Group 
Semple Date 
EuroPlum-155 
Lead-210 
Lead-212 
Lead-214 
Potasslum-40 
ProtacUnlum-234 
Radlum-226 
Thalllum-208 
Thonum-228 
Thonum-230 
Thonum-232 
Thonum-234 
Uranlum-235 

Calc = Calculated Value as desclbed in Section 3 4 2 1 

NA= Not A.d 

BG3SBA05 
BG3SBA0501 
Surface Soil 

0-1 
Basew,de Background 

3 
11/4/1999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE E-l 
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BG3SBM02 BG3SBM04 BG3SBM06 
BG3SBM0201 BG3SBM0401 BG3SBM0601 
Surface Soil Surface So,l Surface Soil 

0-1 0-1 0-1 
Basewide Background Basew,de Background Basew,de Background 

3 3 3 
11/211999 11/3/1999 11/211999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 

BG3SBM07 BG3SBM08 
BG3SBM0701 BG3SBM0801 
Surface Soli Surface Soil 

0-1 0-1 
Basewide Background Basewide Background 

3 3 
11/311999 111311999 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

• 



• 
LocatIon 01SBOl 
Sample 01SB010206 
Matrix Subsurface Soil 
Depth Range 2-6 
RIsk Site 
5001 Group 8 
Sample Date 8/2612001 
Volatile Organics ug/kg] 
1,1,1,2-Tetrachloroethane 3 U 
1,1,1-Trochloroethane 3 U 
1,1,2,2-Tetrachloroethane 3 UJ 
1,1,2-Trochloroethane 6 U 
1,1-Dlchloroethane 3 UJ 
1 1-Dlchloroethene 6 U 
1,23-Trochloropropane 3 UJ 
1,2-Dlbromo-3-Chloropropane 6 UJ 
1,2-Dlbromoethane 3 UJ 
1,2-Dlchloroethane 3 U 
1 2-Dlchloropropane 6 U 
1 A-DIoxane 570 UR 
2-Butanone 6 UJ 
2-Hexanone 6 UJ 
3-Chloropropene 6 UJ 
4-Methyl-2-Pentanone 3 UJ 
Acetone 6 UJ 
Acetonltrole 230 UJ 
AcroleIn 57 UR 
Acrylonltrole 57 UJ 
Benzene 3 U 
Bromodlchloromethane 3 U 
Bromofor 3 UJ 
Bromomethane 6 UJ 
Carbon DIsulfIde 3 U 
Carbon Tetrachlorode 3 UJ 
Chlorobenzene 3 U 
Chlorodlbromomethane 3 U 
Chloroethane 6 U 
Chlorofor 3 U 
Chloromethane 6 U 
Chloroprene 6 UJ 
C,s-1,2-Dlchloroethene 6 U 
Cls-1,3-Dlchloropropene 3 U 
Dlbromomethane 6 U 
Dlchlorodlfluoromethane 3 U 
Ethyl Methacrylate 6 UJ 
Ethylbenzene 3 U 
Isobutanol 230 UR 
Methacrylonltrole 110 UJ 
Methyl IodIde 6 UJ 
Methyl MethacNiate 6 UJ 
Methylene Chlorode 40 BU 
Pentachloroethane 6 UJ 
Proplonltrole 110 UR 
Oltyrene 3 U 
Tetrachloroethene 3 UJ 
Toluene 3 U 
IQ~l1<Ylenes 3 U 

Calc = Calculated Value as desclbed on Section 3 4 2.1 
NA = Not Analyzed 

01SB02 
01SB020206 

Subsurface Soil 
2-6 
SIte 

8 
8/2612001 

3 U 
3 U 
3 UJ 
5 U 
3 U 
5 U 
3 UJ 
5 UJ 
3 UJ 
3 U 
5 U 

510 UR 
5 UJ 
5 UJ 
5 UJ 
3 UJ 
5 UJ 

200 UJ 
51 UR 
51 UJ 
3 U 
3 U 
3 UJ 
5 U 
3 U 
3 UJ 
3 U 
3 U 
5 U 
3 U 
5 U 
5 UJ 
5 U 
3 U 
5 U 
3 U 
5 UJ 
3 U 

200 UR 
100 UJ 

5 U 
5 UJ 
20 U 
5 UJ 

100 UR 
3 U 
3 UJ 
3 U 
3 U 
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01SB02 01SB03 01SB04 01SB04 
01 SB02061 0 01SB030206 01SB040206 01SB040610 

Subsurface Soil Subsurface SOIl Subsurface SOIl Subsurface Soil 
6-9 5 2-6 2-6 6-10 
SIte SIte SIte SIte 

8 8 8 8 
8/2612001 8/2612001 812612001 8126/2001 

3 U 3 U 2 U 3 U 
3 U 3 U 2 U 3 U 
3 UJ 3 U 2 UJ 3 UJ 
5 U 5 U 4 U 5 U 
3 U 3 UJ 2 U 3 U 
5 U 5 U 4 U 5 U 
3 UJ 3 UJ 2 UJ 3 UJ 
5 UJ 5 UJ 4 UJ 5 UJ 
3 UJ 3 U 2 UJ 3 UJ 
3 U 3 U 2 U 3 U 
5 U 5 U 4 U 5 U 

500 UR 530 UR 450 UR 460 UR 
5 UJ 5 UJ 4 UJ 5 UJ 
5 UJ 5 UJ 4 UJ 5 UJ 
5 UJ 5 UJ 4 UJ 5 UJ 
3 UJ 3 UJ 2 UJ 3 UJ 
5 UJ 5 UJ 4 UJ 5 UJ 

200 UJ 210 UJ 180 UJ 180 UJ 
50 UR 53 UR 45 UR 46 UR 
50 UJ 53 UJ 45 UJ 46 UJ 
3 U 3 U 2 U 3 U 
3 U 3 U 2 U 3 U 
3 UJ 3 U 2 U 3 U 
5 U 5 U 4 U 5 U 
3 U 3 U 2 U 3 U 
3 UJ 3 UJ 2 UJ 3 UJ 
3 U 3 U 2 U 3 U 
3 U 3 U 2 U 3 U 
5 U 5 U 4 U 5 U 
3 U 3 U 2 U 3 U 
5 U 5 U 4 U 5 U 
5 UJ 5 UJ 4 UJ 5 UJ 
5 U 5 U 4 U 5 U 
3 U 3 U 2 U 3 U 
5 U 5 U 4 U 5 U 
3 U 3 U 2 U 3 U 
5 UJ 5 U 4 UJ 5 UJ 
3 U 3 U 2 U 3 U 

200 UR 210 UR 180 UR 180 UR 
100 UJ 110 UJ 90 UJ 91 UJ 

5 U 5 U 4 UJ 5 UJ 
5 UJ 5 UJ 4 U 5 U 
6 U 9 U 3 J 5 U 
5 UJ 5 UJ 4 UJ 5 UJ 

100 UR 110 UR 90 UR 91 UR 
3 U 3 U 2 U 3 U 
3 UJ 3 U 2 UJ 3 UJ 
3 U 3 U 2 U 3 U 
3 U 3 U 2 U 3 U 

• 
01SB05 01SB05 01SB06 01SB06 

01SB050206 01 SB05061 0 01SB060206 01 SB06061 0 
Subsurface Soil Subsurface SOIl Subsurface Soli Subsurface SOIl 

2-6 6-8.5 2-6 6-10 
Site Site Site Site 

8 8 8 8 
812612001 812612001 8127/2001 8127/2001 

3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 UJ 3 U 3 U 
5 U 5 U 5 U 5 U , 

3 UJ 3 UJ 3 U 3 U i 

5 U 5 U 5 U 5 U 
3 UJ 3 UJ 3 U 3 U 
5 UJ 5 UJ 5 U 5 U 
3 U 3 UJ 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 

540 UR 490 UR 530 UR 500 UR 
5 UJ 5 UJ 5 U 5 U 
5 UJ 5 UJ 5 U 5 U 
5 UJ 5 UJ 5 U 5 U 
3 UJ 3 UJ 3 UJ 3 UJ 
5 UJ 5 UJ 32 J 9 J 

220 UJ 200 UJ 210 UJ 200 UJ 
54 UR 49 UR 53 UR 50 UR 
54 UJ 49 UJ 53 U 50 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 UJ 3 U 3 U 
5 U 5 UJ 5 U 5 U 
3 U 3 U 3 U 3 U 
3 UJ 3 UJ 3 UJ 3 UJ 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
5 UJ 5 UJ 5 UJ 5 UJ 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 UJ 5 U 5 U 
3 U 3 U 3 U 3 U 

220 UR 200 UR 210 UR 200 UR 
110 UJ 99 UJ 110 UJ 100 UJ 

5 U 5 UJ 5 UJ 5 UJ 
5 UJ 5 UJ 5 U 5 U 
54U 48 BU 58 J 46 J 
5 UJ 5 UJ 5 U 5 U 

110 UR 99 UR 110 UR 100 UR 
3 U 3 U 3 U 3 U 
3 U 3 UJ 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 



Location 01SBOl 
Sample 01 SBOl 0206 
Matrix Subsurface Soil 
Depth Range 
Risk 
Sool Group 
SamDle Date 
Trans-l 2·D,chioroethene 
Trans-l 3·D,chloropropene 
Trans-l,4·D,chloro-2·Butene 
Tnchloroethene 
Tnchlorofluoromethane 
Vinyl Acetate 
Vinyl Chlonde 
Semlvoiatlle Organics uq/k<li 
1,24,5·Tetrachlorobenzene 
1.24-Tnchlorobenzene 
1.2-D,chlorobenzene 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
1,4-NaohthoQUInone 
1 4-Phenylened,am,ne 
l-Naphthylam,ne 
2.2'·Oxvb,s l-Chloroorooane 
2.3,4.6·Tetrachloroohenol 
2,4,5-Trochlorophenol 
2,4.6-Tnchloroohenol 
2 4-D,chlor~henol 
2 4-D,metl1ylphenol 
2,4-D,nllrophenol 
2,S-D,chlorophenol 
2-Acetylam,nofluorene 
2-Chloronaphthalene 
2·Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylam,ne 
2·N,troanol,ne 
2·N,trophenol 
2-P,cohne 
3.3'-D,chlorobenz,d,ne 
33'-D,methylbenz,d,ne 
3·Methylcholanthrene 
3-Methylphenol 
3-N'troanohne 
4,6-D'n'tro-2-Methylohenol 
4-Am,nob,ohenyl 
4-Bromoohenyl Phenyl Ether 
4-Chloro-3-MethYlohenol 
4-Chloroanohne 
4-Chlorophenj>1 Phenyl Ether 
4-Methylphenol 
4-N'troanohne 
4-N,trophenol 
4-N,troQu,nohne-l-0x,de 
5-N'tro·O-Tolu,d'ne 
7,12·D,methylbenz(AjAnthracene 

Calc = Calculated Value as desc,bed ,n Section 3 4.2 1 

NA=NotW 

2-6 
Site 

8 
812612001 

6 U 
3 U 
6 U 
3 U 
6 U 
3 U 
6 U 

400 U 
400 U 
200 U 
200 U 
200 U 
400 U 
990 UJ 
400 U 
200 U 
400 U 
990 U 
400 U 
400 U 
400 U 
990 U 
400 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
500 U 
400 U 
300 U 
400 U 
400 U 
440 U 
200 U 
990 U 
990 U 
200 U 
400 U 
400 U 
400 U 
200 U 
200 U 
990 U 
990 U 

990 UR 
400 U 
300 U 

01SB02 
01SB020206 

Subsurface Soil 
2-6 
Site 

8 
812612001 

5 U 
3 U 
5 U 
3 U 
5 U 
3 U 
5 U 

400 U 
400 U 
200 U 
200 U 
200 U 
400 U 

1000 UJ 
400 U 
200 U 
400 U 
1000 U 
400 U 
400 U 
400 U 
1000 U 
400 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
500 U 
400 U 
300 U 
400 U 
400 U 
450 U 
200 U 
1000 U 
1000 U 
200 U 
400 U 
400 U 
400 U 
200 U 
200 U 
1000 U 
1000 U 

1000 UR 
400 U 
300 U 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 30 

01SB02 01SB03 01SB04 01SB04 
01SB020610 01SB030206 01SB040206 01 SB04061 0 

Subsurface Soil Subsurface SOil Subsurface SOil Subsurface SOil 
6-9.5 2-6 2-6 6-10 
Site Site Site Site 

8 8 8 8 
812612001 812612001 812612001 812612001 

5 U 5 U 4 U 5 U 
3 U 3 U 2 U - 3 U 
5 U 5 U 4 UJ '" 5 UJ 
3 U 3 U 2 U 3 U 
5 U 5 U 4 U 5 U 
3 U 3 U 2 U 3 U 
5 U 5 U 4 U 5 U 

360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
360 U 410 U 370 U 370 U 
910 UJ 1000 UJ 920 U 920 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 
360 U 410 U 370 U 370 U 
910 U 1000 U 920 U 920 U 
360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
910 U 1000 U 920 U 920 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
190 U 210 U 190 U 190 U 
460 U 500 U 460 U 460 U 
360 U 410 U 370 U 370 U 
270 U 310 U 280 U 280 U 
360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
410 U 470 U 410 U 410 U 
180 U 210 U 190 U 190 U 
910 U 1000 U 920 U 920 U 
910 U 1000 U 920 U 920 U 
180 U 210 U 190 U 190 U 
360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
910 U 1000 U 920 U 920 U 
910 U 1000 U 920 U 920 U 

910 UR 1000 UR 920 UA 920 UR 
360 U 410 U 370 U " 370 U 
270 U 310 U 280 U 280 U 

• 

01SB05 01SB05 01SB06 01SB06 
01SB050206 01 SB05061 0 01SB060206 01SB060610 

Subsurface Soil Subsurface Sool Subsurface Soli Subsurface Soli 
2-6 6-8.5 2-6 6-10 
Site Site Site Site 

8 8 8 8 
812612001 812612001 812112001 812112001 

5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 UJ 5 UJ 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 

360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
360 U 370 U 400 U 400 U 
890 UJ 940 UJ 990 UJ 1000 UJ 
360 U 370 U 400 U 400 U 
180 U 190 U 200 U 200 U 
360 U 370 U 400 U 400 U 
890 U 940 U 990 U 1000 U 
360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
890 U 940 U 990 U 1000 U 
360 U 370 U 400 U 400U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
190 U 190 U 200 U 200 U 
450 U 470 U 500 U 500 U 
360 U 370 U 400 U 400 U 
270 U 280 U 300 U 300 U 
360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
400 U 420 U 450 U 450 U 
180 U 190 U 200 U 200 U 
890 U 940 U 990 U 1000 U 
890 U 940 U 990 U 1000 U 
180 U 190 U 200 U 200 U 
360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
890 U 940 U 990 U 1000 U 
890 U 940 U 990 U 1000 U 

890 UR 940 UA 990 UR 1000 UR 
360 U 370 U 400 U 400 U 
270 U -- 280 U~ 300 U_ __ ~QOIL 

• 



• 
Location 01SB01 
Sample 01SB010206 
Matrix Subsurface 5011 
Depth Range 2-6 
Risk Site 
5011 Group 8 
Sample Date 812612001 
A,A-Dlmethylphenethylamlne 990 U 
Acenaphthene 117 U 
Acenaphthylene 11,7 U 
Acetophenone 200 U 
Anllone 200 U 
Anthracene 117 U 
Aramlte 990 U 
Benzo A) Anthracene 117 U 
Benzo A Pyrene 117 U 
Benzo B Fluoranthene 117 U 
Benzo G,H I Pervlene 117 U 
Benzo K Fluoranthene 117 U 
Benzyl Alcohol 270 U 
Bis 2-Chloroethoxy)Methane 400 U 
Bis 2-Chloroethyl Ether 200 U 
Bis 2-Ethylhexyl Phthalate 200 U 
Butyl Benzyl Phthalate 200 U 
Chlorobenzllate 400 U 
Chrysene 117 U 
DI-N-Butvl Phthalate 200 U 
DI-N-Octvl Phthalate 200 U 
Dlallate 400 U 
Dlbenzo A H Anthracene 117 U 
Dlbenzoluran 200 U 
Dlethyl Phthalate 200 U 
Dimethyl Phthalate 200 U 
Diphenylamine 200 U 
Ethyl Methane Sullonate 200 U 
Fluoranthene 117 U 
Fluorene 117 U 
Hexachlorobenzene 400 U 
Hexachlorobutadlene 400 U 
HexachlorocYclooentadlene 400 U 
Hexachloroethane 200 U 
Hexach lorophene 16000 UJ 
Hexachloropropene 400 U 
Indeno(l 2,3-CD)Pyrene 117 U 
Isodron 400 U 
Isophorone 200 U 
Isosalrole 400 U 
Kepone 990 U 
Methapyrolene 990 UR 
Methyl Methane Sullonate 500 U 
N-Nltroso-DI-N-Butylamlne 400 U 
N-Nltroso-DI-N-Propylamlne 200 U 
N-Nltrosodlethylamlne 200 U 
N-Nltrosodlmethylamlne 200 U 
N-Nltrosomethylethylamlne 200 U 
N-Nltrosomorpholone 200 U 
N-Nltrosoplperodone 400 U 

Calc = Calculated Value as desclbed In Section 3 4 2 1 
NA = Not Analyzed 

015802 
01SB020206 

Subsurface Soil 
2-6 
Site 

8 
8126/2001 
1000 U 
121 U 
121 U 
200 U 
200 U 
121 U 
1000 U 
121 U 
121 U 
121 U 
12,1 U 
121 U 
270 U 
400 U 
200 U 
200 U 
200 U 
400 U 
121 U 
200 U 
200 U 
400 U 
121 U 
200 U 
200 U 
200 U 
200 U 
200 U 
121 U 
121 U 
400 U 
400 U 
400 U 
200 U 

16000 UJ 
400 U 
12,1 U 
400 U 
200 U 
400 U 
1000 U 

1000 UR 
500 U 
400 U 
200 U 
200 U 
200 U 
200 U 
200 U 
400 U 

T_-2 

SUMMARY OF ANALYTIC RESUL T5- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE30F30 

015802 01SB03 015804 015804 
01SB020610 01SB030206 01SB040206 0158040610 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil 
6-9.5 2-6 2-6 6-10 

Site Site Site Site 
8 8 8 8 

812612001 812612001 8/26/2001 
, 

8/2612001 
910 U 1000 U 920 U 920 U 
109 U 123 U 11 U 11 U 
109 U 123 U 11 U 11 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
109 U 123 U 11 U 11 U 
910 U 1000 U 920 U 920 U 
109 U 123 U 11 U 11 U 
109 U 123 U 11 U 11 U 
109 U 123 U 11 U 11 U 
109 U 123 U 11 U 11 U 
109 U 123 U 11 U 11 U 
270 U 270 U 270 U 270 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
360 U 410 U 370 U 370 U 
109 U 123 U 11 U 11 U 
180 U 210 U 190 UJ 190 U 
190 U 210 U 190 U 190 U 
360 U 410 U 370 U 370 U 
109 U 123 U 11 U 11 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
109 U 123 U 11 U 11 U 
109 U 123 U 11 U 11 U 
360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 

14000 UJ 17000 UJ 15000 U 15000 U 
360 U 410 U 370 U 370 U 
109 U 123 U 11 U 11 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 
360 U 410 U 370 U 370 U 
910 U 1000 U 920 U 920 U 

910 UR 1000 UR 920 U 920 U 
460 U 500 U 460 U 460 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
180 U 210 U 190 U 190 U 
360 U 410 U 370 U 370 U 

• 
015805 01SB05 01SB06 015806 

01SB050206 01SB050610 01SB060206 01 SB06061 0 
Subsurface Soil Subsurface Soil Subsurface 5011 Subsurface Soil 

2-6 6-8.5 2-6 6-10 -

Site Site Site Site 
8 8 8 8 

812612001 812612001 8127/2001 8127/2001 
890 U 940 U 990 U 1000 U 
107 U 112 U 303 434 J 
107 U 112 U 12 U 12 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
107 U 112 U 12 U 12 U 
890 U 940 U 990 U 1000 U 
107 U 112 U 12 U 12 U 
107 U 112 U 12 U 12 U 
107 U 112 U 12 U 12 U 
107 U 112 U 12 U 12 U 
107 U 112 U 12 U 12 U 
270 U 270 U 270 U 270 U 
360 U 370 U 400 U 400 U 
180 U 190 U 200 U 200 U 
180 U 110 J 200 U 200 U 
180 U 190 U 200 U 200 U 
360 U 370 U 400 U 400 U 
107 U 112 U 12 U 12 U ) 

180 U 190 U 200 UJ 200 UJ 
190 U 190 U 200 U 200 U 
360 U 370 U 400 U 400 U 
107 U 112 U 12 U 12 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
107 U 112 U 12 U 12 U 
107 U 112 U 12 U 12 U 
360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
180 U 190 U 200 U 200 U 

14000 UJ 15000 UJ 16000 UJ 16000 UJ 
360 U 370 U 400 U 400 U 
107 U 112 U 12 U 12 U 
360 U 370 U 400 U 400 U 
180 U 190 U 200 U 200 U 
360 U 370 U 400 U 400 U 
890 U 940 U 990 U 1000 U 

890 UR 940 UR 990 UR 1000 UR 
450 U 470 U 500 U 500 U 
360 U 370 U 400 U 400 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 
180 U 190 U 200 U 200 U 

- 360 U_ -~--- ___ 400 U 400 U 



Location 01SB01 
Sample 01SB010206 
Matrix Subsurface Soli 
Depth Range 
RIsk 
Soil Group 
Sample Date 
N-Nltrosoovrrolldlne 
Naohthalene 
0,00-Trlethyl Phosphorothloate 
O-TolUldlne 
P-(O,methylamlno)Azobenzene 
Pentachlorobenzene 
Pentachloronltrobenzene 
Phenacetin 
Phenanthrene 
Phenol 
Pronamlde 
Pyrene 
Pyridine 
Salrole 
EnerQertlcs uwkQ] 
1,3,5-Trlnltrobenzene 
1,3-0Inltrobenzene 
2,4,6-Trlnltrotoluene 
2,4-0Inltrotoluene 
2,6-0Inltrotoluene 
2-Amlno-4,6-0Inltrotoluene 
2-Nltrotoluene 
3-Nltrotoluene 
4-Amlno-2 6-0lnltrotoluene 
4-Nltrotoluene 
HMX 
NItrobenzene 
ROX 
Tetryl 
PestIcides/PCBs (uglkg) 
44'-000 
4,4'-00E 
4,4'-00T 
Aldrin 
Aloha-BHC 
Alpha-Chlordane 
Aroclor-l016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Beta-BHC 
Delta-BHe 
DIeldrin 
Endosullan I 
Endosulfan II 
Endosulfan Sulfate 
End,," 

Calc = Calculated Value as desclbed In Section 3 4 2 1 

NA=NotWd 

2-6 
Site 

8 
812812001 

200 U 
117 U 
400 U 
200 U 
400 U 
400 U 
990 U 
400 U 
117 U 
200 U 

400 UR 
117 U 
220 U 
400 U 

476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 

3 U 
3 U 
3 UJ 
15 U 
15 U 
15 U 
39 U 
39 U 
39 U 
39 U 
39 U 
39 U 
39 U 
15 U 
15 U 
3 U 

15 U 
3 UJ 
3 U 
3 U 

01SB02 
01SB020208 

Subsurfece Soil 
2-8 
Site 

8 
812812001 

200 U 
885 J 
400 U 
200 U 
400 U 
400 U 
1000 U 
400 U 
121 U 
200 U 

400 UR 
121 U 
220 U 
400 U 

500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 

3 U 
3 U 
3 UJ 
16 U 
16 U 
16 U 
40 U 
40 U 
40 U 
40 U 
40 U 
40 U 
40 U 
16 U 
16 U 
3 U 

16 U 
3 UJ 
3 U 
3U __ 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE40F30 

01SB02 01SB03 01SB04 01SB04 
01S8020810 01S8030206 01SB040206 01 SB04081 0 

Subsurface Soil Subsurface Soli Subsurface Soli Subsurface Soli 
6 -9.5 2-6 2-8 6-10 
SIte Site SIte SIte 

8 8 8 8 
812812001 812812001 812812001 812812001 

180 U 210 U 190 U 190 U 
109 U 852 J 11 U 11 U 
360 U 410 U 370 U 370 U 
180 U 210 U 190 U 190 U 
360 U 410 U 370 U 370 U 
360 U 410 U 370 U 370 U 
910 U 1000 U 920 U 920 U 
360 U 410 U 370 U 370 U 
109 U 123 U 11 U 11 U 
180 U 210 U 190 U 190 U 

360 UR 410 UR 370 U 370 U 
10.9 U 123 U 11 U 11 U 
220 U 220 U 220 U 220 U 
360 U 410 U 370 U 370 U 

476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 

NA 31 U 28 U NA 
NA 31 U 28 U NA 
NA 31 UJ 28 U NA 
NA 16 U 14 U NA 
NA 16 U 14 U NA 
NA 16 U 14 U NA 
NA 41 U 36 U NA 
NA 41 U 36 U NA 
NA 41 U 36 U NA 
NA 41 U 36 U NA 
NA 41 U 36 U NA 
NA 41 U 36 U NA 
NA 41 U 36 U NA 
NA 16 U 14 U NA 
NA 16 U 14 U NA 
NA 31 U 28 U NA 
NA 16 U 14 U NA 
NA 31 UJ 28 U NA 
NA 31 U 28 U NA 
NA 31 U 28 U NA 

... -

• 

01SB05 01SB05 01SB08 01SB08 
01S8050208 01S8050810 01S8080208 01S8080810 

Subsurface Soil Subsurface Soli Subsurface Soli Subsurface Soli 
2-8 8-8.5 2-6 6 -10 
Site SIte Site Site 

8 8 8 8 
812812001 812812001 812712001 8127/2001 

180 U 190 U 200 U 200 U 
107 U 112 U 12 U 12 U 
360 U 370 U 400 U 400 U 
180 U 190 U 200 U 200 U 
360 U 370 U 400 U 400 U 
360 U 370 U 400 U 400 U 
890 U 940 U 990 U 1000 U 
360 U 370 U 400 U 400 U 
107 U 112 U 12 U 12 U 
180 U 190 U 200 U 200 U 

360 UR 370 UR 400 UR 400 UR 
107 U 112 U 12 U 12 U 
220 U 220 U 220 U 220 U 
360 U 370 U 400 U 400 U 

454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 
454 U 476 U 454 U 476 U 

27 U NA 3 U NA 
27 U NA 3 U NA 
27 UJ NA 3 U NA 
14 U NA 15 U NA 
14 U NA 15 U NA 
14 U NA 15 U NA 
35 U NA 39 U NA 
35 U NA 39 U NA 
35 U NA 39 U NA 
35 U NA 39 U NA 
35 U NA 39 U NA 
35 U NA 39 U NA 
35 U NA 39 U NA 
14 U NA 15 U NA 
14 U NA 15 U NA 
27 U NA 3 U NA 
14 U NA 1.5 U NA 
27 U NA 3 U NA 
27 U NA 3 U NA 
27 U NA 3 U N~~_ 

• 



• 
LocatIon 01SB01 
Sample 01SB010206 
Matrox Subsurface Soil 
Depth Range 2-6 
RIsk SIte 
5011 Group 8 
Sample Data 812612001 
Endnn Aldehyde 3 U 
Gamma-BHC LIndane 15 U 
Gamma-Chlordane 15 U 
Heptachlor 14 J 
Heptachlor Epoxlde 15 U 
Methoxychlor 15 U 
Toxaphene 99 U 
Herbicides ug/kg) 
2,4,5-T 12 U 
2.4,5-TP Sllvex 12 U 
2,4- 83 U 
Dlnoseb 24 U 
Pentach lorophenol 12 U 

Inorganocs mg/kg] 
Aluminum 8350 J 
AntImony 023 U 
Arsenoc 32 J 
Banum 649 J 
BeryllIum 037 J 
CadmIum 004 J 
CalcIum 43200 J 
ChromIum 122 
Cobalt 26 
Copper 106 J 
Iron 12400 
Lead 83 
MagneSIum 4670 J 
Manganese 696 J 
Mercury 002 UJ 
NIckel 65 
PotassIum 358 J 
Selenoum 012 J 
SIlver 036 U 
SodIum 365 J 
StrontIum 460 J 
Thallium 084 
Thonum-Calc 379 
TIn 225 U 
VanadIum 187 
Z,nc 313 J 
Miscellaneous Parameters 
1,4-Dlthlane (ug/kg] 237 U 
1,4-0xathlane (ug/kg] 237 U 
Bls 2-Chloroethvl Sulfide uQ/ka) 237 U 
Cation Exchanae Capacltv mea/l00a) 129 
pH SUo 71 J 
Total Oroanlc Carbon mQ/ka: NA 
Total Radlologicals (pel/g) 

IAClinlum-228 I 111 
IBlsmuth-212 I 130 

Calc = Calculated Value as desclbed in Section 3 4 2 1. 
NA = Not Analyzed 

01SB02 
01SB020206 

Subsurface 5011 
2-6 
SIte 

8 
812612001 

3 U 
1 S U 
16 U 
12 J 
16 U 
16 U 

100 U 

12 U 
12 U 
85 U 
24 U 
12 U 

7610 J 
019 UJ 

29 J 
355 J 
038 J 

076 
485 J 
115 
34 

102 J 
13900 
186 

1320 J 
701 J 

002 UJ 
83 

420 J 
021 J 
037 U 
392 J 
57 J 
10 
36 

231 U 
187 

239 J 

244 U 
244 U 
244 U 

NA 
NA 
NA 

127 

I 107 I 

Ta-2 
SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 

CRANE 158 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGES OF30 

01SB02 01SB03 01SB04 015804 
01SB020610 01SB030206 01SB040206 01SB040610 

Subsurface 5011 Subsurface Soil Subsurface Soil Subsurface Soil 
6-9_5 2-6 2-6 6-10 
SIte SIte Site Site 

8 6 8 6 
812612001 8126/2001 8/26/2001 812612001 

NA 31 U 28 U NA 
NA 16 U 14 U NA 
NA 16 U 14 U NA 
NA 12 J 12 BU NA 
NA 16 U 14 U NA 
NA 16 U 14 U NA 
NA 100 U 92 U NA 

NA 12 U 11 U NA 
NA 12 U 11 U NA 
NA 87 U 77 U NA 
NA 25 U 22 U NA 
NA 12 U 11 U NA 

3180 J 9130 J 8280 J 4100 J 
054 U 065 U 036 U 043 U 
036 U 48 J 47 J 088 U 
582 J 381 J 309 520 
1 2 J 045 J 038 J 1 1 J 

003 UJ 11 021 J 035 J 
487 J 553 J 461 J 540 J 

87 146 127 J 107 J 
258 35 29 J 146 J 

128 J 113 J 95 J 131 J 
30800 18300 15000 24800 J 
154 369 99 106 

1030 J 1480 J 1390 J 1130 J 
379 J 107 J 864 J 270 J 

002 UJ 002 UJ 002 U 0.02 U 
327 72 75 J 266 J 

488 J 371 J 393 J 752 J 
085 J 045 J 045 U 090 U 
032 U 037 U 033 U 033 U 
357 J 411 J 332 J 347 J 
40 J 69 J 56 J 48 J 
2.7 15 1.7 J 27 
518 382 643 505 

201 U 235 U 211 U 210 U 
92 277 216 94 

709 J 22U __ ---- 231) _ '---_ 620 J 

218 U 249 U 222 U 221 U 
218 U 249 U 222 U 221 U 
218 U 249 U 222 U 221 U 

NA 182 NA NA 
NA 51 J NA NA 
NA NA NA NA 

NA 107 101 NA 
NA __ L __ 113 ____ ~ _____ Qjl8 ___ L __ NA 

• 
015805 015805 015806 015806 

01SB050206 01SB050610 01SB060206 01 SB06061 0 
Subsurface Soil Subsurface 5001 Subsurface Soil Subsurface Soil 

2-6 6-8.5 2-6 6- 10 
Site Site SIte SIte 

8 8 8 8 
812612001 812612001 8127/2001 8127/2001 

27 U NA 3 UJ NA 
14 U NA 15 U NA 
14 U NA 15 U NA 
096 J NA 1 J NA 
14 U NA 15 U NA 
14 U NA 15 U NA 
89 U NA 99 U NA 

11 U NA 12 U NA 
11 U NA 12 U NA 
75 U NA 84 U NA 
21 U NA 24 U NA 
11 U NA 12 U NA 

4890 J 3730 J 18100 7010 
046 U 025 U 13 U 052 U 
51 J 23 U 77 J 20 J 
157 J 149 J 528 283 
034 J 042 J 038 15 

003 UJ 003 UJ 005 U 005 U 
121 J 696 J 629 J 673 J 
90 77 240 213 
55 43 80 223 

68 J 76 J 142 175 
18000 13200 27700 22400 

62 79 160 126 
395 J 311 J 1830 J 1530 J 
133 J 100 J 251 408 
002 J 002 J 007 J 003 J 

112 92 115 393 
305 J 427 J 792 J 1190 J 
032 J 028 J 17 071 
031 U 034 U 015 U 016 U 
240 J 251 J 657 755 
20 J 13 J 116 J 125 J 
17 11 055 U 058 U 

220 307 480 694 
199 U 214 U 24 23 U 

138 89 426 147 
498 J 294 J 436 721 

216 U 225 U 241 U 242 U 
216 U 225 U 241 U 242 U 
216 U 225 U 241 U 242 U 
201 187 NA NA 
44 J 51 J NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 



Location 01SBOI 
Sample 01SB010206 
Matrix Subsurface Soli 
Depth Range 
RIsk 
Soli Group 
Sample Date 
Blsmuth-214 
Ceslum-137 
Cobalt-60 
EuroPlum-154 
EuroPIum-ISS 
Lead-210 
Lead-212 
Lead-214 
Potasslum-40 
Prolact,noum-234 
Radlum-226 
Thalilum-208 
Thoroum-228 
Thoroum-230 
Thoroum-232 
Thoroum-234 
Uranoum-23S 

Calc = Calculated Value as desclbed In SectIon 3 4 2 1 

NA=Not.d 

2-6 
SIte 

8 
812812001 

087 
000857 U 
00148 U 
0029 U 
0242 U 

045 
100 
087 
598 

258 U 
1.79 
091 

0359 
00522 U 

0475 
110 

0144 U 

01SB02 
01SB020206 

Subsurface Soil 
2-6 
SIte 

8 
812612001 

085 
00104 U 
00284 U 
00469 U 

009 
057 
113 
083 
923 

321 U 
190 
104 

0393 
00646 U 

0400 
114 

0191 U 

TABLE E-2 

SUMMARY OF ANALYTIC RESUL TS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE60F30 

01SB02 01SB03 015B04 015B04 
0158020610 01S8030206 01S8040206 01S8040610 

Subsurface Soil Subsurface Soil Subsurface SOIl Subsurface Sool 
6-9.5 2-6 2-6 6-10 
SIte SIte Site Site 

8 8 8 '- 8 
812612001 812612001 812612001 812612001 

NA 073 073 NA 
NA 000668 U 00086 U NA 
NA 00139 U 0.0124 U NA 
NA 00218 U 00363 U NA 
NA 0244 U 008 NA 
NA 065 036 NA 
NA 100 095 NA 
NA 072 075 NA 
NA 905 848 NA 
NA 2.75 U 317 U NA 
NA 168 166 NA 
NA 094 091 NA 

0477 0343 0781 0494 
00661 J 0113 J 0485 J 0520 J 

0663 0497 0633 0618 
NA 188 100 NA 
NA 0102 U ___ JL207 U -- NA 

• 

015B05 015B05 015B06 015B06 
01S8050206 01S8050610 01S8060206 01 S806061 0 

Subsurface Soli Subsurface Soil Subsurface Soil Subsurface Soli 
2-8 8- 8.5 2-6 6-10 
SIte Site Site SIte 

8 8 8 8 
812612001 812612001 8127/2001 812712001 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

0207 0332 0512 0654 
00386 J 00332 J 00536 U 0140 

0276 0343 0543 0872 
NA NA NA NA 
NA NA NA NA 

• 



• 
LocatIon 01SB07 
Sample 01SB070206 
MatrIx' Subsurface SOIl 
Depth Range 2-5 
RIsk SIte 
Soil Group 8 
Sample Date 8127/2001 
Volatile Organics (ug/kg) 
1,1',2·Tetrachloroethane 3 U 
1,I,I·Trlchloroethane 3 U 
1 1,2,2·Tetrachloroethane 3 U 
1,1,2· Trichloroethane 6 U 
1,I·Dlchloroethane 3 U 
1,I·Dlchloroethene 6 U 
1,2,3· Trlchloroorooane 3 U 
1,2·D,bromo·3·Chloroorooane 6 U 
1,2·Dlbromoethane 3 U 
1,2·Dlchloroethane 3 U 
1,2·Dlchloroorooane 6 U ' 
1,4·Dloxane 600 UR 
2·Butanone 6 U 
2·Hexanone 6 U 
3·Chloroorooene 6 U 
4·Methvl·2·Pentanone 3 UJ 
Acetone 29 J 
Acetonotrlle 240 UJ 
AcroleIn 60 UR 
Acrvlonltrlle 60 U 
Benzene 3 U 
Bromodlchloromethane 3 U 
Bromofor 3 U 
Bromomethane 6 U 
Carbon DIsulfide 3 U 
Carbon Tetrach 10rlde 3 UJ 
Chlorobenzene 3 U 
Chlorodlbromomethane 3 U 
Chloroethane 6 U 
Chlorofor 3 U 
Chloromethane 6 U 
Chloroprene 6 UJ 
Cls·l,2·Dlchloroethene 6 U 
C's, 1 ,3·Dlchloropropene 3 U 
Dlbromomethane 6 U 
Dlchiorodliluoromethane 3 U 
Ethvl Methacrvlate 6 U 
Ethvlbenzene 3 U 
Isobutanol 240 UR 
Methacrvlonltrlle 120 UJ 
Methvl IodIde 6 UJ 
Methvl Methacrvlate 6 U 
Methvlene Chloride 86 J 
Pentachloroethane 6 U 
ProDlonltrlle 120 UR 
Styrene 3 U 
T etrachloroethene 3 U 
Toluene 3 U 
Total Xylenes 3 U 

Calc; Calculated Value as de SCI bed on SectIon 3 4 2 1 
NA ; Not Analyzed 

01SB08 
01SB080206 

Subsurface Soil 
2-6 
Site 

8 
8121/2001 

3 U 
3 U 
3 U 
5 U 
3 U 
5 U 
3 U 
5 U 
3 U 
3 U 
5 U 

530 UR 
5 U 
5 UJ 
5 UJ 
3 U 
5 UJ 

210 UJ 
53 UR 
53 U 
3 U 
3 U 
3 U 
5 U 
3 U 
3 UJ 
3 U 
3 U 
5 U 
3 U 
5 UJ 
5 UJ 
5 U 
3 U 
5 U 
3 U 
5 U 
3 U 

210 UR 
110 U 
5 UJ 
5 U 
21 J 
5 UJ 

110 UR 
3 U 
3 U 
3 U 
3 U 

T.-2 

SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 7 OF 30 

01SB08 01SB09 01SB10 01SBII 
01 SB08061 0 01SB090206 01SB100206 01SBll0206 

Subsurface Soil Subsurface SOIl Subsurface SOIl Subsurface SOIl 
6-10 2-6 2-6 2-6 
SIte Site Site SIte 

9 8 8 8 
8/2112001 8127/2001 8127/2001 812212001 

3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 2 J 3 UJ 3 U 
5 U 5 U 5 U 6 U 
3 U 3 UJ 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 UJ 3 UJ 3 U 
5 U 5 UJ 5 UJ 6 U 
3 U 3 U 3 UJ 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 

540 UR 480 UR 470 UR 580 UR 
5 U 5 UJ 5 UJ 6 U 
5 UJ 5 UJ 5 UJ 6 UJ 
5 UJ 5 UJ 5 UJ 6 UJ 
3 U 3 UJ 3 UJ 3 U 
5 UJ 5 UJ 5 UJ 6 UJ 

220 UJ 190 UJ 190 UJ 230 UJ 
54 UR 48 UR 47 UR 58 UR 
54 U 48 UJ 47 UJ 58 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 UJ 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
3 UJ 3 UJ 3 UJ 3 UJ 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 4 J 3 U 3 U 
5 UJ 5 U 5 U 6 UJ 
5 UJ 5 UJ 5 UJ 6 UJ 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 UJ 6 U 
3 U 3 U 3 U 3 U 

220 UR 190 UR 190 UR 230 UR 
110 U 95 UJ 94 UJ 120 U 
5 UJ 5 U 5 U 6 UJ 
5 U 5 UJ 5 UJ 6 U 
16 J 45 U 50 J 26 J 
5 UJ 5 UJ 5 UJ 6 UJ 

110 UR ' 95 UR 94 UR 120 UR 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 UJ 3 U 
3 U 3 U 3 U 3 U 

• 
01SBII 01SB12 01SB12 01SB13 

01SBll0610 01SB120208 01SB120610 01SB130206 
Subsurface SOIl Subsurface Soli Subsurface Soil Subsurface Soil 

6-10 2-6 6-10 2-6 
SIte Site Site SIte 

8 8 9 8 
812212001 812512001 812512001 812412001 

3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 

510 UR 450 UR 480 UR 570 UR 
5 U 5 UJ 5 UJ 6 UJ 
5 UJ 5 U 5 U 6 U 
5 UJ 5 UJ 5 UJ 6 UJ 
3 U 3 U 3 U 3 U 
5 UJ 6 5 U 36 

210 UJ 180 UJ 190 UJ 230 UJ 
51 UR 45 UR 48 UR 57 UR 
51 U 45 U 48 U 57 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
3 UJ 3 UJ 3 UJ 3 UJ 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 UJ 5 U 5'U 6 U 
5 UJ 5 UJ 5 UJ 6 UJ 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 UJ 
3 U 3 U 3 U 3 U 

210 UR 180 UR 190 UR 230 UR 
100 U 91 UJ 96 UJ 110 UJ 
5 UJ 5 UJ 5 UJ 6 UJ 
5 U 5 U 5 U 6 U 
15 J 15 J 13 J 10 
5 UJ 5 UJ 5 UJ 6 UJ 

100 UR 91 UR 96 UR 110 UR 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 



Location 01SB07 
Sample 01SB070206 
Matrix Subsurface Soli 
Depth Range 2-5 
Risk _ Site 
SOlt Group 8 
Sample Date 8/27/2001 
Trans-1,2-D,chloroethene 6 U 
Trans-1,3-Dlchloropropene 3 U 
Trans-1,4-Dlchloro-2-Butene 6 U 
Tnchloroethene 3 U 
Tnchlorofluoromethane 6 UJ 
Vinyl Acetate 3 U 
Vinyl Chlonde 6 U 
Semlvolatlle Orqanlcs (ug/kql 
1,2,4,5-Tetrachlorobenzene 460 U 
1,2,4-Tnchlorobenzene 460 U 
1,2-Dlchlorobenzene 230 U 
1,3-Dlchlorobenzene 230 U 
1,4-Dlchlorobenzene 230 U 
1,4-NaflhthClgUinone 460 U 
1,4-Phenylenedlam,ne 1100 UJ 
1-Naphthylamlne 460 U 
2,2'-Oxyb,s(1-Chloropropane) 230 U 
2,3,4,6-T etrachlorophenol 460 U 
2,4,5-Tnchlorophenol 1100 U 
2,4,6-Tnchlorophenol 460 U 
2,4-D,chlorophenol 460 U 
2,4-D,methylphenol 460 U 
2,4-D,nttrophenol 1100 U 
26-D,chlorophenol 460 U 
2-Acetylam,nofluorene 230 U 
2-Chloronaphthalene 230 U 
2-Chlorophenol 230 U 
2-Methylnaphthalene 230 U 
2-Methylphenol r 230 U 
2-Naphthylam,ne 230 U 
2-N,troan,I,ne 550 U 
2-N,trophenol 460 U 
2-P,cohne 340 U 
3,3'-D,chlorobenz,d,ne 460 U 
3 3'-D,methylbenz,d,ne 460 U 
3-Methylcholanthrene 510 U 
3-Methylphenol 230 U 
3-N,troanlhne 1100 U 
4,6-D,n,tro-2-Methylphenol 1100 U 
4-Am,nob,phenvl 230 U 
4-Bromophenvl Phenyl Ether 460 U 
4-Chloro-3-Methylchenol 460 U 
4-Chloroan,I,ne 460 U 
4-Chlorophenyl Phenyl Ether 230 U 
4-Methylphenol 230 U 
4-N'troanlhne 1100 U 
4-N,trophenol 1100 U 
4-N,troQu,nollne-1 -Ox,de 1100 UR 
5-N,tro-O-Tolu,d'ne 460 U 
7,12-Q,methylbenz(A)Anthracene __ _340U __ 

Calc = Calculated Value as desc,bed in Sect,on 3 4 2 1 

NA=Noted 

01SB08 
01SB080206 

Subsurface Soli 
2-6 
Site 

8 
812112001 

5 U 
3 U 
5 U 
3 U 
5 U 
3 U 
5 U 

390 U 
390 U 
200 U 
200 U 
200 U 
390 U 
970 UJ 
390 U 
200 U 
390 U 
970 U 
390 U 
390 U 
390 U 
970 U 
390 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
490 U 
390 U 
290 U 
390 U 
390 U 
430 U 
200 U 
970 U 
970 U 
200 U 
390 U 
390 U 
390 U 
200 U 
200 U 
970 U 
970 U 

970 UR 
390 U 
290 U ___ 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 80F30 

01S808 01SB09 01SB10 01S811 
01SB080610 01SB090206 01 SBl 00206 01S8110206 

Subsurface Soli Subsurface Soli Subsurface Soli Subsurface Soli 
6-10 2-6 2-6 2-6 
Site Site Site Site 

9 8 8 8 
8121/2001 8/27/2001 8127/2001 812212001 

5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 UJ 6 U 
3U 3 U 3 U 3 U 
5 U 5 U 5 UJ 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 

380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
380 U 390 U 390 U 390 U 
960 UJ 970 UJ 970 UJ 960 UJ 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 
380 U 390 U 390 U 390 U 
960 U 970 U 970 U 960 U 
380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
960 U 970'U 970 U 960 U 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
480 U 490 U 490 U 480 U 
380 U 390 U 390 U 390 U 
290 U 290 U 290 U 300 U 
380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
430 U 430 U 430 U 430 U 
190 U 200 U 200 U 200 U 
960 U 970 U 970 U 960 U 
960 U 970 U 970 U 960 U 
190 U 200 U 200 U 200 U 
380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
960 U 970 U 970 U 960 U 
960 U 970 U 970 U 960 U 

960 UR 970 UR 970 UR 960 UR 
380 U 390 U 390 U 390 U 

- 290 U ...... _~29Q_U 290U 300 U 

• 

01SBll 01S812 01S812 01SB13 
01SBll0610 01SB120206 01S8120610 01SB130206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil 
6-10 2-6 6-10 2-6 
Site Site Site Site 

8 8 9 8 
812212001 812512001 812512001 8124/2001 

5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 

380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
380 U 370 U 370 U 420 U 
950 UJ 930 U 920 U 1100 U 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 
380 U 370 U 370 U 420 U 
950 U 930 U 920 U 1100 U 
380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
950 U 930 U 920 U 1100 U 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
480 U 470 U 460 U 550 U 
380 U 370 U 370 U 420 U 
290 U 280 U 280 U 320 U 
380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
430 U 420 U 410 U 480 U 
190 U 190 U 190 U 210 U 
950 U 930 U 920 U 1100 U 
950 U 930 U 920 U 1100 U 
190 U 190 U 190 U 210 U 
380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
950 U 930 U 920 U 1100 U 
950 U 930 U 920 U 1100 U 

950 UR 930 UR 920 UR 1100 UR 
380 U 370 U 370 U 420 U 
290 U 280 U 280 U __ .l~ 

• 



• 
LocatIon 01SB07 
Sample 01SB070206 
Matrix Subsurfaca Soil 
Depth Range 2-5 
Risk Site 
5011 Group 8 
Sample Date 8127/2001 
A,A-Dlmethvlohenethvlamlne 1100 U 
Acenaohthene 135 U 
Acenaphthvlene 135 U 
Acetophenone 230 U 
Aniline 230 U 
Anthracene 135 U 
Aramlte 1100 U 
Benzo A Anthracene 135 U 
Benzo A) Pvrene 135 U 
Benzo B Fluoranthene 135 U 
Benzo G H,I Pervlene 135 U 
Benzo K Fluoranthene 135 U 
Benzvl Alcohol 270 U 
Bis 2-Chloroethoxv)Methane 460 U 
Bis 2-Chloroethvl Ether 230 U 
Bis 2-Ethvlhexvl Phthalate 230 U 
Butvl Benzvl Phthalate 230 U 
Chlorobenzllate 460 U 
Chrvsene 135 U 
DI-N-Butyl Phthalate 230 UJ 
DI-N-Octvl Phthalate 230 U 
Dlaliate 460 U 
Dlbenzo A,H Anthracene 135 U 
Dlbenzofuran 230 U 
Dlethyl Phthalate 230 U 
Dlmethvl Phthalate 230 U 
DIQheQYlamlne 230 U 
Ethyl Methane Sulfonate 230 U 
Fluoranthene 135 U 
Fluorene 135 U 
Hexachlorobenzene 460 U 
Hexachlorobutadlene 460 U 
Hexachlorocyclopentadlene 460 U 
Hexachloroethane 230 U 
Hexachlorophene 18000 UJ 
Hexachlorooropene 460 U 
Indeno 1 2,3-CD Pyrene 135 U 
Isodnn 460 U 
Isophorone 230 U 
Isosafrole 460 U 
Kepone 1100 U 
Methapynlene 1100 UR 
Methyl Methane Sulfonate 550 U 
N-Nltroso-DI-N-Butylamlne 460 U 
N-Nltroso-DI-N-PrODylamlne 230 U 
N-Nltrosodlethylamlne 230 U 
N-Nltrosodlmethvlamlne 230 U 
N-Nltrosomethvlethvlamlne 230 U 
N-Nltrosomorohollne 230 U 
N-NltrosoDIDendlne 460 U 

Calc = Calculatea Value as desclbed In Section 3 4 2 1. 
NA = Not Analyzed 

01SB08 
01SB080206 

Subsurface Soil 
2-6 
Site 

8 
8121/2001 
970 UJ 
116 U 
116 UJ 
200 U 
200 U 

116 UJ 
970 U 
116 U 
116 U 
116 U 
116 U 
116 U 
270 U 
390 U 
200 U 
200 U 
200 U 
390 U 
116 U 
200 U 
200 U 
390 U 

116 UJ 
200 U 
200 U 
200 U 
200 U 
200 U 
116 U 
116 U 
390 U 
390 U 
390 U 
200 U 

15000 UJ 
390 U 
116 U 
390 U 
200 U 
390 U 
970 U 
970 U 
490 U 
390 U 
200 U 
200 U 
200 U 
200 U 
200 U 
390 U 

.E-2 
SUMMARY OF ANALYTIC RESUL T5- SUBSURFACE SOIL 

CRANE 158 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGE90F30 

01SB08 01SB09 01SB10 01SBll 
01SB080610 01SB090206 01SB100206 01SBll0206 

Subsurface Soil Subsurface 5011 Subsurface Soil Subsurface 5011 
6-10 2-6 2-6 2-6 
SIte SIte Site SIte 

9 8 8 8 
8/21/2001 812712001 8127/2001 812212001 
960 UJ 970 U 970 U 960 UJ 
113 U 116 U 116 U 118 U 
113 UJ 116 U 116 U 118 UJ 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 

113 UJ 116 U 116 U 118 UJ 
960 U 970 U 970 U 960 U 
113 U 116 U 116 U 118 U 
113 U 116 U 116 U 118 U 
113 U 116 U 116 U 118 U 
113 U 116 U 116 U 118 U 
113 U 116 U 116 U 118 U 
270 U 270 U 270 U 270 U 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 
190 U 5600 200 U 200 U 
190 U 200 U 200 U 200 U 
380 U 390 U 390 U 390 U 
113 U 116 U 116 U 118 U 
190 U 200 U 200 UJ 200 U 
190 U 200 U 200 U 200 U 
380 U 390 U 390 U 390 U 

113 UJ 116 U 116 U 118 UJ 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
113 U 116 U 116 U 118 U 
113 U 116 U 11.6 U 118 U 
380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 

15000 UJ 15000 UJ 15000 UJ 15000 UJ 
380 U 390 U 390 U 390 U 
113 U 116 U 116 U 118 U 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 
380 U 390 U 390 U 390 U 
960 U 970 U 970 U 960 U 
960 U 970 UR 970 UR 960 U 
480 U 490 U 490 U 480 U 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
380 U 390 U 390 U 390 U 

• 
01SBll 01SB12 01SB12 01SB13 

01SBll0610 01SB120206 01SB120610 01SB130206 
Subsurface Soil Subsurface Soil Subsurface Soil Subsurface 5011 

6-10 2-6 6-10 2-6 
Site Site Site Site 

8 8 9 8 
812212001 812512001 812512001 812412001 

950 U 930 U 920 U 1100 U 
113 U 111 U 11 U 127 UJ 
11 3 UJ 111 U 11 U 127 UJ 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 

113 UJ 111 U 11 U 127 UJ 
950 U 930 U 920 U 1100 U 
113 U 111 U 11 U 12.7 UJ 
113 U 111 U 11 U 127 UJ 
113 U 111 U 11 U 127 UJ 
113 U 111 U 11 U 127 UJ 
113 U 111 U 11 U 127 UJ 
270 U 270 U 270 U 270 U 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
380 U 370 U 370 U 420 U 
113 U 111 U 11 U 127 UJ 
190 U 190 UJ 190 UJ 210 UJ 
190 U 190 U 190 U 210 U 
380 U 370 U 370 U 420 U 

113 UJ 111 U 11 U 127 UJ 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
113 U 111 U 11 U 127 UJ 
113 U 11.1 U 11 U 127 UJ 
380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 

15000 UJ 15000 U 15000 U 17000 U 
380 U 370 U 370 U 420 U 
113 U 111 U 11 U 127 UJ 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 
380 U 370 U 370 U 420 U 
950 U 930 U 920 U 1100 U 
950 U 930 U 920 U 1100 U 
480 U 470 U 460 U 550 U 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
190 U 190 U 190 U 210 U 
380 U 370 U 370 U 420 U 



Location 01SB07 
Sample 01SB070206 
Matrix Subsurface SOil 
Depth Range 2-5 
Risk Site 
Soli Group 8 
Sample Date 8127/2001 
N-Nltrosopyrrolldlne 230 U 
Naphthalene 135 U 
O,O,O-Trleth->'l Phosphorothloate 460 U 
0-TolUidine 230 U 
P-(O,methylamlnoJAzobenzene 460 U 
Pentachlorobenzene 460 U 
Pentachloronltrobenzene 1100 U 
Phenacetin 460 U 
Phenanthrene 135 U 
Phenol 230 U 
Pronamlde 460 UR 
Pyrene 135 U 

, Pyridine 230 U 
Safrole 460 U 

Energertics (ug/kg) 
I,3,5-Trlnltrobenzene 476 U 
I,3-01nItrobenzene 476 U 
2 4,6-Trinitrotoluene 476 U 
2 4-0lnltrotoluene 476 U 
2,6-01nItrotoluene 476 U 
2-Amlno-4 6-0lnltrotoluene 476 U 
2-Nltrotoluene 476 U 
3-Nltrotoluene 476 U 
4-Amlno-2,6-0,nltrotoluene 476 U 
4-Nltrotoluene 476 U 
HMX 476 U 
Nitrobenzene 476 U 
ROX 476 U 
Tetryl 476 U 

PesticideS/PCBs ug/kgl 
4,4'-000 34 U 
44'-00E 34 U 
4,4'-00T 34 U 
Aldrin 18 U 
Alpha-BHC 1.8 U 
Alpha-Chlordane 18 U 
Aroclor-IOl6 45 U 
Aroclor-I221 45 U 
Aroclor- I 232 45 U 
Aroclor- I 242 45 U 
Aroclor-1248 45 U 
Aroclor-1254 45 U 
Aroclor-1260 45 U 
Beta-BHC 18 U 
Oelta-BHC 18 U 
Dieldrin 34 U 
Endosulfan I 18 U 
Endosulfan II 34 U 
Endosulfan Sulfate 34 U 
Endnn 34 U 

Calc = Calculated Value as desclbed In Section 34 2.1 

NA=NOI. 

01SB08 
01SB080206 

Subsurface SOil 
2-6 
Site 

8 
8121/2001 

200 U 
116 UR 
390 U 
200 U 
390 U 
390 U 
970 U 
390 U 
116 U 
200 U 

390 UR 
11.6 U 
220 U 
390 U 

500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
500 U 
706 J 
500 U 
500 U 
500 U 

29 U 
29 U 
2.9 U 
15 U 
15 U 
15 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
15 U 
15 U 
29 U 
15 U 
29 U 
29 U 
29 U 

TABLE E-2 

SUMMARY OF ANAL YTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 10 OF 30 

01SB08 01SB09 01SB10 01SB11 
01SB080610 01SB090206 01 SB1 00206 01SB110206 

Subsurtace SOil Subsurface SOil Subsurface Soil Subsurtace Soil 
6-10 2-6 2-6 2-6 
Site Site Site Site 
9 8 8 8 

8121/2001 8127/2001 8127/2001 812212001 
190 U 200 U 200 U 200 U 

113 UR 102 J 116 U 118 UR 
380 U 390 U 390 U 390 U 
190 U 200 U 200 U 200 U 
380 U 390 U 390 U 390 U 
380 U 390 U 390 U 390 U 
960 U 970 U 970 U 960 U 
380 U 390 U 390 U 390 U 
113 U 116 U 116 U 118 U 
190 U 200 U 200 U 200 U 

380 UR 390 UR 390 UR 390 UR 
113 U 116 U 116 U 118 U 
220 U 220 U 220 U 220 U 
380 U 390 U 390 U 390 U 

476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U - 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 
476 U 476 U 476 U 500 U 

NA 29 U 29 U 29 U 
NA 29 U 29 U 29 U 
NA 29 UJ 29 U 29 U 
NA 15 U 15 U 15 U 
NA 15 U 15 U 1.5 U 
NA 15 U 15 U 15 U 
NA 38 U 38 U 39 U 
NA 38 U 38 U 39 U 
NA 38 U 38 U 39 U 
NA 38 U 38 U 39 U 
NA 38 U 38 U 39 U 
NA 38 U 38 U 39 U 
NA 38 U 38 U 39 U 
NA 15 U 15 U 15 U 
NA 15 U 15 U 15 U 
NA 29 U 29 U 29 U 
NA 15 U 15 U 15 U 
NA 29 U 2.9 U 29 U 
NA 29 U 29 U 29 U 
NA 29 U 29 U 29 U 

• 

01SB11 01SB12 01SB12 01SB13 
01SB110610 01SB120206 01SB120610 01SB130206 

Subsurtace Soil Subsurtace Soil Subsurtace Soil Subsurtace Soil 
6 -10 2-6 6-10 2-6 
Site Site Site Site 

8 8 9 8 
812212001 812512001 812512001 812412001 

190 U 190 U 190 U 210 U 
113 UR II I U II U 127 UJ 
380 U 370 U 370 U 420 U 
190 U 190 U 190 U 210 U 
380 U 370 U 370 U 420 U 
380 U 370 U 370 U 420 U 
950 U 930 U 920 U 1100 U 
380 U 370 U 370 U 420 U 
11.3 U II I U II U 127 UJ 
190 U 190 U 190 U 210 U 

380 UR 370 U 370 U 420 U 
113 U II I U II U 127 UJ 
220 U 220 U 220 U 220 U 
380 U 370 U 370 U 420 U 

500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 
500 U 500 U 476 U 476 U 

NA 28 U NA 32 U 
NA 28 U NA 32 U 
NA 28 U NA 32 U 
NA 15 U NA 1.7 U 
NA 15 U NA 17 U 
NA 15 U NA 1.7 U 
NA 37 U NA 42 U 
NA 37 U NA 42 U 
NA 37 U NA 42 U 
NA 37 U NA 42 U 
NA 37 U NA 42 U 
NA 37 U NA 42 U 
NA 37 U NA 42 U 
NA 1.5 U NA 17 U 
NA 1.5 U NA 17 U 
NA 28 U NA 32 U 
NA 15 U NA 17 U 
NA 28 U NA 32 U 
NA 2.8 U NA 32 U 
NA 28 U NA 3.2 U 

• 



• 
LocatIon 01SB07 
Sample 01SB070206 
Matrix Subsurface Soil 
Depth Range 2-5 
RIsk Site 
5011 Group 8 
Sample Date 8/27/2001 
Endnn Aldehyde 34 UJ 
Gamma-BHC LIndane) 18 U 
Gamma-Chlordane 18 U 
Heptachlor 15 J 
Heptachlor Epoxlde 18 U 
MethoXYchlor 18 U 
Toxaphene 110 U 
HerbIcIdes ualkg) 
2,4,5-T 14 U 
2,4,5-TP Sllvex) 14 U 
24-0 96 U 
Olnoseb 27 U 
Pentachlorophenol 14 U 

Inorganlcs (mg/kgl 
AlumInum 12700 
AntImony 13 U 
ArsenIC 67 J 
Baroum 554 
BeryllIum 024 
CadmIum 005 U 
CalCIum 549 J 
ChromIum 187 
Cobalt 55 
Copper 144 
Iron 24400 
Lead 122 
MagneSIum 2350 J 
Manganese 250 
Mercury 002 J 
NIckel 115 
PotassIum 617 J 
SelenIum 14 
Sliver 017 U 
Sod,um 567 
StrontIum 102 J 
Thall,um 063 U 
Thonum-Calc 422 
TIn 25 U 
VanadIum 329 
Z,nc 

~--

'-----_~9_~ ______ 
Miscellaneous Parameters 
1,4-0Ithlane ua/kg) 274 U 
1,4-0xathlane ug/kg) 274 U 
Bls(2-Chloroethyl)Sulflde(ugJkg) 274 U 
CatIon Exchanae Capacltv meq/l000) 192 J 
pH SU 5 
Total OrganIc Carbon. (mg/kg) NA 
Total Radlologicals. (pCo/g) 

IActlnlum-228 I NA 
IBlsmuth-212 I NA 

Calc = Calculated Value as desclbed In SectIon 342 1. 
NA = Not Analyzed 

I 
I 

01SB08 
01SB080206 

Subsurface Soil 
2-6 
5118 

8 
8/21/2001 

29 U 
15 U 
15 U 
16 J 
15 U 
15 U 
96 U 

12 U 
12 UJ 
81 U 
23 U 
12 U 

7030 J 
048 U 

42 
263 

031 U 
001 U 
262 J 
104 
20 J 
94 J 
12600 
80 J 
826 J 
454 J 
004 
45 

441 J 
031 J 
005 U 
359 J 
50 J 
, , J 

344 
36 

183 J 
_ 18_L __ 

232 U 
232 U 
232 U 

NA 
NA 
NA 

NA I 
NA I 

.E-2 
SUMMARY OF ANALYTIC RESUL TS- SUBSURFACE SOIL 

CRANE 158 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGE 11 OF 30 

01SB08 01SB09 01SB10 01SBll 
01 SB08061 0 01SB090206 01SB100206 01SBll0206 

Subsurface Soil Subsurface 5011 Subsurface 5001 Subsurface Soil 
6-10 2-6 2-6 2-6 
Site Site SIte SIte 

9 8 8 8 
8/21/2001 812712001 8127/2001 812212001 

NA 29 U 29 UJ 29 U 
NA 15 U 15 U 15 U 
NA 15 U 15 U 15 U 
NA 12 J 094 J 15 J 
NA 15 U 15 U 15 U 
NA 15 U 15 U 15 U 
NA 96 U 96 U 97 U 

NA 12 U 12 U 12 U 
NA 12 U 12 U 12 UJ 
NA 81 U 81 U 82 U 
NA 23 U 23 U 23 U 
NA 12 U 12 U 12 U 

4290 J 10100 J 14200 11900 J 
16 U 041 U 095 U 044 U 
048 J 41 J 27 J 81 
236 348 J 51.2 440 
16 J 055 J 024 042 U 

001 U 003 UJ 004 U 001 U 
362 J 901 J 10000 J 332 J 
150 149 176 159 

168 J 26 40 40 J 
253 J 107 J 114 127 J 
71500 15800 15700 23600 
76 J 103 105 119 J 
395 J 1210 J 1840 J 1750 J 
329 J 203 J 137 180 J 
003 002 J 002 J 0.06 
249 67 88 81 

754 J 353 J 615 J 553 J 
13 J 036 J 11 041 J 

006 U 034 U 014 U 008 U 
379 J 342 J 706 336 J 
44 J 99 J 175 J 61 J 
53 J 15 053 U 21 
293 398 522 3.34 
40 218 U 28 33 

159 J 268 281 294 J 

-- 12~_ __16_2_.-1 ____ --.j~~--- ______ 342 

231 U 232 U 233 U 236 U 
231 U 232 U 233 U 236 U 
231 U 232 U 233 U 236 U 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA I NA I NA NA 
NA I NA I NA I NA 

• 
01SBll 01SB12 01SB12 01SB13 

01SBll0610 01SB120206 01SB120610 01SB130206 
Subsurface 5001 Subsurface Soil Subsurface Soil Subsurface Soil 

6 -10 2-6 6-10 2-8 
SIte Site SIte SIte 

8 8 9 8 
812212001 812512001 812512001 812412001 

NA 28 U NA 32 U 
NA 15 U NA 17 U 
NA 082 J NA 26 J 
NA 1 BU NA 15 BU 
NA 15 U NA 17 U 
NA 15 U NA 17U 
NA 93 U NA 110 U 

NA 11 U NA 13 U 
NA 11 U NA 13 U 
NA 78 U NA 90 U 
NA 22 U NA 26 U 
NA 11 U NA 13 U 

4530 J 8210 J 4330 J 9510 J 
055 U 040 U 018 U 029 U 

31 34 J 17 U 53 J 
281 279 522 397 

032 U 033 J 047 J 035 J 
001 U 016 J 016 004 J 
557 J 305 J 485 J 263 J 
103 113 J 85 J 127 J 
13 J 30 J 39 J 34 J 
91 J 74 J 78 J 108 J 
16200 12800 8750 17800 
96 J 105 98 92 
512 J 1120 J 663 J 1630 J 
217 J 157 J 209 J 131 J 
003 003 J 002 U 003 U 
32 56 J 82 J 82 J 

207 J 381 J 449 J 504 J 
034 J 048 U 018 U 055 U 
005 U 032 U 033 U 038 U 
343 J 329 J 379 J 391 J 
41 J 52 J 49 J 54 J 
14 J 1 1 J 10 18 J 
484 474 448 341 
23 204 U 211 U 24.0 U 

205 J 209 102 22.2 
150 176 J _ 26L..I __ _~~~~ 31.U ___ 

230 U 224 U 222 U 255 U 
230 U 224 U 222 U 255 U 
230 U 224 U 222 U 255 U 

NA NA NA 148 J 
NA NA NA 48 
NA NA NA NA 

I NA I NA I NA I NA I 
I -- - NA L ___ NA _ I NA ___ ...l ___ NA 



LocatIon 01S807 
Sample 0158070206 
Matrox Subsurface SOIl 
Depth Range 2-5 
RIsk Site 
5011 Group 8 
Sample Date 8127/2001 
Blsmuth-214 NA 
Ceslum-137 NA 
Cobalt-60 NA 
EuroPlum-154 NA 
EuroPlum-155 NA 
Lead-210 NA 
Lead-212 NA 
Lead-214 NA 
Potasslum-40 NA 
Protactlnlum-234 NA 
Radlum-226 NA 
Thallium-208 NA 
Thoroum-228 0355 
Thoroum-230 0164 
Thorlum-232 0574 
Thoroum-234 NA 
Uranlum-235 NA 

Calc = Calculated Value as desclbed In Section 3 4.2 1. 

NA=Note 

01S808 
01S8080206 

Subsurface 5011 
2-6 
Site 

8 
8121/2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0242 
0334 J 
0514 

NA 
NA 

TA8LE E-2 

SUMMARY OF ANALYTIC RESULTS- SU8SURFACE SOIL 
CRANE 158 - MUSTARD GAS 8URIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 12 OF 30 

015808 01S809 015810 01S811 
0158080610 0158090206 0158100206 0158110206 

Subsurface 5011 Subsurface Soil Subsurface 5011 Subsurface Soil 
6-10 2-6 2-6 2-6 
SIte Site SIte SIte 

9 8 8 8 
8/21/2001 812712001 8/27/2001 812212001 

NA NA NA NA 
NA NA , NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

0400 0400 . 0537 0.319 
0385 J 00427 U 0111 0434 J 

0245 0475 0612 0416 
NA NA NA NA 
NA NA NA NA 

• 

01S811 015812 01S812 015813 
01S8110610 0158120206 0158120610 01S8130206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface SoU 
6-10 2-6 6 -10 2-6 
Site Site Site SIte 

8 8 9 8 
812212001 812512001 812512001 812412001 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

0502 0504 0507 0291 
0637 J 0394 U 0360 U 0421 J 
0562 0538 0479 0459 

NA NA NA NA 
NA NA NA NA 

• 



• 
Location 01SB13 
Sample 01SB130610 
Matrix Subsurface Soil 
Depth Range 6-10 
Risk Site 
Sot! Group 8 
Sample Date 8124/2001 
Volatile OrQantcs uQ/kQ) 
'1,1,2·Tetrachloroethane 3 U 
1.1 1-Tnchloroethane 3 U 
1,1,2,2·Tetrachloroethane 3 U 
1,1,2· Trichloroethane 6 U 
1 1-Dlchloroethane 3 U 
1,1-Dlchloroethene 6 U 
1,23-Tnchloropropane 3 U 
1,2·Dlbromo-3-Chloropropane 6 U 
1,2·Dlbromoethane 3 U 
1 2·Dlchloroethane 3 U 
1,2-Dlchloropropane 6 U 
1 A-Dioxane 550 UR 
2·Butanone 6 UJ 
2-Hexanone 6 U 
3-Chloropropene 6 UJ 
4-Methvl-2-Pentanone 3 U 
Acetone 17 
Acetonltnle 220 UJ 
Acrolein 55 UR 
Acrylonltnle 55 U 
Benzene 3 U 
Bromodlchloromethane 3 U 
Bromofor 3 U 
Bromomethane 6 U 
Carbon Disulfide 3 U 
Carbon TetrachlOride 3 UJ 
Chlorobenzene 3 U 
Chlorod,bromomethane 3 U 
Chloroethane 6 U 
Chlorofor 3 U 
Chloromethane 6 U 
Chloroprene 6 UJ 
Cls-1 2·D,chloroethene 6 U 
Cls-1,3-Dlchloropropene 3 U 
Dlbromomethane 6 U 
Dlchlorodlfluoromethane 3 U 
Ethvl Methacrvlate 6 UJ 
Ethvlbenzene 3 U 
Isobutanol 220 UR 
Methacrvlonltrlle 110 UJ 
Methyl Iodide 6 UJ 
Methvl Methacrvlate 6 U 
Methylene Chlonde 5 J 
Pentachloroethane 6 UJ 
Proplonttnle 110 UR 
Styrene 3 U 
Tetrachloroethene 3 U 
Toluene 3 U 
Total Xylenes 3 U 

Calc = Calculated Value as desclbed In Section 3 4 2 1. 
NA = Not Analyzed 

01SB14 
01SB140206 

Subsurface Soil 
2-6 
Site 

8 
8124/2001 

3 U 
3 U 
3 UJ 
5 U 
3 U 
5 U 
3 UJ 
5 UJ 
3 UJ 
3 U 
5 U 

540 UR 
5 UJ 
5 UJ 
5 UJ 
3 UJ 
5 UJ 

220 UJ 
54 UR 
54 UJ 
3 U 
3 U 
3 U 
5 U 
3 U 
3 UJ 
3 U 
3 U 
5 U 
3 U 
5 U 
5 UJ 
5 U 
3 U 
5 U 
3 U 
5 UJ 
3 U 

220 UR 
110 UJ 
5 UJ 
5 U 
5 J 

5 UJ 
110 UR 

3 U 
3 UJ 
3 U 
3 U 

T.E-2 

SUMMARY OF ANALYTIC RESUL TS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 13 OF 30 

01SB14 01SB15 01SB15 01SB16 
01SB140610 01SB150206 01SB150610 01SB160206 

Subsurface Soil Subsurface Sot! Subsurface Sot! Subsurface Soil 
6-8 2-6 6-10 2-6 
Site Site Site Site 

8 8 8 8 
8/2412001 8/2212001 812212001 8121/2001 

3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 

500 UR 530 UR 510 UR 500 UR 
5 UJ 5 U 5 U 5 U 
5 U 5 UJ 5 UJ 5 U 
5 UJ 5 UJ 5 UJ 5 UJ 
3 U 3 U 3 U 3 U 
5 U 5 UJ 5 UJ 5 UJ 

200 UJ 210 UJ 200 UJ 200 UJ 
50 UR 53 UR 51 UR 50 UR 
50 U 53 U 51 U 50 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
3 UJ 3 UJ 3 UJ 3 UJ 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 UJ 5 UJ 5 UJ 
5 UJ 5 UJ 5 UJ 5 UJ 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 UJ 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 

200 UR 210 UR 200 UR 200 UR 
99 UJ 110 U 100 U 100 U 
5 UJ 5 UJ 5 UJ 5 UJ 
5 U 5 U 5 U 5 U 
47 14 J 16 J 13 J 

5 UJ 5 UJ 5 UJ 5 UJ 
99 UR 110 UR 100 UR 100 UR 

3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 

• 
01SB16 01SB17 01SB17 01SB18 

01SB160610 01SB170206 01SB170610 01SB180206 
Subsurface Soil Subsurface Soil Subsurface Sot! Subsurface Soil 

6-10 2-6 6-9.7 2-6 
Site Site Site Site 

9 8 8 8 
8121/2001 812412001 812412001 812412001 

3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 

530 UR 500 UR 500 UR 580 UR 
5 UJ 5 UJ 5 UJ 6 UJ 
5 U 5 U 5 U 6 U 
5 UJ 5 UJ 5 UJ 6 UJ 
3 U 3 U 3 U 3 U 
5 UJ 11 14 26 

210 UJ 200 UJ 200 UJ 230 UJ 
53 UR 50 UR 50 UR 58 UR 
53 U 50 U 50 U 58 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 UJ 3 U 
3 UJ 3 UJ 3 UJ 3 UJ 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
5 UJ 5 UJ 5 UJ 6 UJ 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 UJ 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 

210 UR 200 UR 200 UR 230 UR 
110 UJ 100 UJ 100 UJ 120 UJ 
5 UJ 5 UJ 5 UJ 6 UJ 
5 U 5 U 5 U 6 U 
11 J 7 J 4 J 7 J 
5 UJ 5 UJ 5 UJ 6 UJ 

110 UR 100 UR 100 UR 120 UR 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 
3 U 3 U 3 U 3 U 



Location 01SB13 
Sample 01SB130610 
Matrix Subsurface Soil 
Depth Range 6-10 
Risk Site 
SOIl Group 8 -
Sample Date 8124/2001 
Trans-l 2-Dlchloroethene 6 U 
Trans-l 3-Dlchloropropene 3 U 
Trans-l,4-Dlchloro-2-Butene 6 U 
Trlchloroethene 3 U 
Trlchlorofluoromethane 6 U 
Vonyl Acetate 3 U 
VInyl Chlonde 6 U 
Semi volatile Organics u!llkg) 
1 24,5-Tetrachlorobenzene 400 U 
1 24-Tnchlorobenzene 400 U 
1 2-Dlchlorobenzene 200 U 
1 3-Dlchlorobenzene 200 U 
1 4-Dlchlorobenzene 200 U 
1 4-Naohthoaulnone 400 U 
1 4-Phenvlened,amlne 1000 U 
1-Naohthvlamlne 400 U 
2,2'-QxybIS 1-Chlorooropanej 200 U 
2,3,4,6-T etrachlorQQhenol 400 U 
2,4 5-Tnchlorophenol 1000 U 
2 4,6-Trlchlorophenol 400 U 
2,4-Dlchlorophenol 400 U 
2 4·Dlmethylphenol 400 U 
2 4·Dlnotroohenol 1000 U 
2 6·Dlchloroohenol 400 U 
2·Acetvlamlnofluorene 200 U 
2·Chloronaphthalene -~ 200 U 
2·Chlorophenol 200 U 
2-Methylnaphthalene 200 U 
2·Methvlohenol 200 U 
2·Naphthvlamlne 200 U 
2·Nltroanolone 500 U 
2-Nltrophenol 400 U 
2'Plcolone 300 U 
33'-Dlchlorobenzldlne 400 U 
3 3'·Dlmethylbenzldlne 400 U 
3·Methylcholanthrene 450 U 
3·Methylphenol 200 U 
3-Nltroanllone 1000 U 
46·D,nltro·2-MethyJphenol 1000 U 
4-Amlnoblphenyl 200 U 
4·Bromophenyl Phenyl Ether 400 U 
4·Chloro·3·Metl1ylQhenol 400 U 
4·Chloroanolone 400 U 
4·Chlorophenyl Phenyl Ether 200 U 
4·Methylphenol 200 U 
4-Nltroanolone 1000 U 
4·Nltrophenol 1000 U 
4-NltroQulnollne-l·Qxlde 1000 UR 
5-Nitro·Q·Toluldlne 400 U 
7, 12-D,methylbenz A Anthracene 300 U 

Calc = Calculated Value as desclbed In SectIon 34.2 1 

NA=NotWd 

01SB14 
01SB140206 

Subsurfaca Soil 
2-6 
Site 

8 
812412001 

5 U 
3 U 
5 UJ 
3 U 
5 U 
3 U 
5 U 

390 U 
390 U 
200 U 
200 U 
200 U 
390 U 
960 U 
390 U 
200 U 
390 U 
960 U 
390 U 
390 U 
390 U 
960 U 
390 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
480 U 
390 U 
290 U 
390 U 
390 U 
430 U 
200 U 
960 U 
960 U 
200 U 
390 U 
390 U 
390 U 
200 U 
200 U 
960 U 
960 U 

960 UR 
390 U 
290 U 

TABLE E-2 

SUMMARY OF ANALYTIC RESUL TS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 140F30 

01SB14 01SB15 01SB15 01SB16 
01SB140610 01SB150206 01SB150610 01SB160206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soli 
6-8 2-8 6 -10 2-6 
Site SIte Site Site 

8 8 8 8 
8124/2001 812212001 812212001 8121/2001 

5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 5 U 

380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
380 U 400 U 400 U 400 U 
950 U 990 UJ 990 UJ 1000 U 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 
380 U 400 U 400 U 400 U 
950 U 990 U 990 U 1000 U 
380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
950 U 990 U 990 U 1000 U 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
480 U 500 U 500 U 500 U 
380 U 400 U 400 U 400 U 
290 U 300 U 300 U 300 U 
380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
430 U 450 U 440 U 450 U 
190 U 200 U 200 U 200 U 
950 U 990 U 990 U 1000 U 
950 U 990 U 990 U 1000 U 
190 U 200 U 200 U 200 U 
380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
950 U 990 U 990 U 1000 U 
950 U 990 U 990 U 1000 U 

950 UR 990 UR 990 UR 1000 UR 
380 U 400 U 400 U 400 U 
290 U 300 U 300 U 300 U 

• 

01SB16 01SB17 01SB17 01SB16 
01SB160610 01S8170206 01S8170610 01S8180206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soli 
6-10 2-6 6-9.7 2-6 
Site SIte Site SIte 

9 8 8 8 
8121/2001 812412001 812412001 812412001 

5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 
3 U 3 U 3 U 3 U 
5 U 5 U 5 U 6 U 

390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
390 U 360 U 380 U 410 U 
980 UJ 890 U 960 U 1000 U 
390 U 360 U 380 U 410 U 
200 U 180 U 190 U 210 U 
390 U 360 U 380 U 410 U 
980 U 890 U 960 U 1000 U 
390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
980 U 890 U 960 U 1000 U 
390 U 360 U 380 U 410 U 
200 U 180 U ~ 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U -
200 U 180 U 190 U 210 U 
200 U 190 U 190 U 210 U 
490 U 450 U 480 U 500 U 
390 U 360 U 380 U 410 U 
300 U 320 U 290 U 300 U 
390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
440 U 400 U 430 U 460 U 
200 U 180 U 190 U 210 U 
980 U 890 U 960 U 1000 U 
980 U 890 U 960 U 1000 U 
200 U 180 U 190 U 210 U 
390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
980 U 890 U 960 U 1000 U 
980 U 890 U 960 U 1000 U 

980 UR 890 U 960 UR 1000 UR 
390 U 360 U 380 U 410 U 
300 U 320 U 290 U 300 U 

• 



• 
LocatIon 01SB13 
Sample 01SB130610 
Matrix Subsurface Soli 
Depth Range 6-10 
RIsk Site 
Soli Group 8 
Sample Date 8124/2001 
A,A·Dlmethylphenethylamlne 1000 U 
Acenaphthene 119 U 
Acenaphthylene 119 U 
Acetophenone 200 U 
AnIline 200 U 
Anthracene 119 U 
Aramlte 1000 U 
Benzo(A)Anthracene 11.9 U 
Benzo(A)Pyrene 119 U 
Benzo(B)Fluoranthene 119 U 
Benzo(G,H,1 Perylene 11,9 U 
Benzo(K Fluoranthene 119 U 
Benzyl Alcohol 270 U 
Bls(2-Chloroethoxy)Methane 400 U 
Bls 2·Chloroethyl Ether 200 U 
Bls 2·Ethylhexyl Phthalate 200 U 
Butyl Benzyl Phthalate 200 U 
Chlorobenzllate 400 U 
Chrysene 119 U 
DI-N-Butyl Phthalate 200 UJ 
DI-N-Octyl Phthalate 200 U 
Dlaliate 400 U 
Dlbenzo A,H Anthracene 11.9 U 
Dlbenzofuran 200 U 
Dlethvl Phthalate 200 U 
Dlmethvl Phthalate 200 U 
DIphenylamIne 200 U 
Ethyl Methane Sulfonate 200 U 
Fluoranthene 119 U 
Fluorene 119 U 
Hexachlorobenzene 400 U 
Hexachlorobutadlene 400 U 
Hexachlorocyclopentadlene 400 U 
Hexachloroethane 200 U 
Hexachlorophene 16000 U 
Hexachlorooropene 400 U 
Indeno 1 2,3·CD Pvrene 119 U 
Isodnn 400 U 
Isoohorone 200 U 
Isosafrole 400 U 
Keoone 1000 U 
Methapynlene 1000 U 
Methyl Methane Sulfonate 500 U 
N·Nltroso·DI-N-Butylamlne 400 U 
N-Nltroso-DI-N-Propylamone 200 U 
N-Nltrosodlethylamlne 200 U 
N·Nltrosodlmethylamlne 200 U 
N-Nltrosomethylethylamlne 200 U 
N-N,trosomorphol,ne 200 U 
N-Nltrosoplpendlne 400 U 

Calc = Calculated Value as desclbed In SectIon 3 4 2.1 
NA = Not Analyzed 

01SB14 
01SB140206 

Subsurface 5011 
2-6 
Site 

8 
812412001 

960 U 
142 

116 U 
200 U 
200 U 
116 U 
960 U 
116 U 
116 U 
116 U 
116 U 
116 U 
270 U 
390 U 
200 U 
200 U 
200 U 
390 U 
116 U 
200 UJ 
200 U 
390 U 
116 U 
200 U 
200 U 
200 U 
200 U 
200 U 
116 U 
116 U 
390 U 
390 U 
390 U 
200 U 

15000 U 
390 U 
116 U 
390 U 
200 U 
390 U 
960 U 
960 U 
480 U 
390 U 
200 U 
200 U 
200 U 
200 U 
200 U 
390 U 

T8-2 
SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 

CRANE 158 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGE150F30 

01SB14 01SB15 015815 01SB16 
01SB140610 01SB150206 01SB150610 01SB160206 

Subsurfaca 5011 Subsurface Soli Subsurface 5011 Subsurface 5011 
6-8 2-6 6-10 2-6 
SIte SIte Site SIte 

8 8 8 8 
8124/2001 8/2212001 812212001 8121/2001 

950 U 990 UJ 990 U 1000 U 
114 U 119 U 12 U 12 U 
114 U 11 9 UJ 12 UJ 12 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
114 U 119 UJ 12 UJ 12 U 
950 U 990 U 990 U 1000 U 
114 U 119 U 12 U 12 U 
114 U 119 U 12 U 12 U 
114 U 119 U 12 U 12 U 
114 U 119 U 12 U 12 U 
114 U 119 U 12 U 12 U 
270 U 270 U 270 U 270 U 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
380 U 400 U 400 U 400 U 
114 U 119 U 12 U 12 U 
190 UJ 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
380 U 400 U 400 U 400 U 
114 U 119 UJ 12 UJ 12 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
114 U 119 U 12 U 12 U 
114 U 119 U 12 U 12 U 
380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 

15000 U 16000 UJ 16000 UJ 16000 UJ 
380 U 400 U 400 U 400 U 
114 U 119 U 12 U 12 U 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 
380 U 400 U 400 U 400 U 
950 U 990 U 990 U 1000 U 
950 U 990 U 990 U 1000 U 
480 U 500 U 500 U 500 U 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
190 U 200 U 200 U 200 U 
380 U 400 U 400 U 400 U 

• 
01SB16 01SB17 01SB17 01SB18 

01SB160610 01SB170206 01SB170610 01SB180206 
Subsurface 5011 Subsurface 5011 Subsurface Soil Subsurface Soil 

6-10 2-6 6-9.7 2-6 
Site SIte Site Site 

9 8 8 8 
8121/2001 812412001 812412001 812412001 

980 U 890 U 960 U 1000 U 
118 U 127 U 114 UR 12 U 
118 U 127 U 114 UR 12 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
118 U 127 U 114 UR 12 U 
980 U 890 U 960 U 1000 U 
118 U 12.7 U 114 UR 12 U 
118 U 127 U 11.4 UR 12 U 
118 U 127 U 114 UR 12 U 
118 U 127 U 114 UR 12 U 
118 U 127 U 114 UR 12 U 
270 U 270 U 270 U 270 U 
390 U 360 U 380 U 410 U 
200 U 180 U 190 U 210 U 
97 J 180 U 190 U 210 U 

200 U 180 U 190 U 210 U 
390 U 360 U 380 U 410 U 
118 U 127 U 114 UR 12 U 
200 U 180 UJ 190 U 210 UJ 
200 U 190 U 190 U 210 U 
390 U 360 U 380 U 410 U 
118 U 127 U 114 UR 12 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
118 U 127 U 114 UR 12 U 
118 U 127 U 114 UR 12 U 
390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
200 U 180 U 190 U 210 U 

16000 UJ 14000 U 15000 U 16000 U 
390 U 360 U 380 U 410 U 
118 U 127 U 114 UR 12 U 
390 U 360 U 380 U 410 U 
200 U 180 U 190 U 210 U 
390 U 360 U 380 U 410 U 
980 U 890 U 960 U 1000 U 
980 U 890 U 960 U 1000 U 
490 U 450 U 480 U 500 U 
390 U 360 U 380 U 410 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
200 U 180 U 190 U 210 U 
390 U 360 U 380 U 410 U 



Location 01SB13 
Sample 01SB130610 
Matrix Subsurface Soil 
Depth Range 6-10 
Risk Site 
Soil Group 8 
Sample Date 812412001 
N·Nltrosopyrrolldlne 200 U , 
Naohthalene 11.9 U 
o 0 0-Trlethvl Phosohorothloate 400 U 
O-TolUldlne 200 U 
P-(OlmethylamlnoJAzobenzene 400 U 
Pentachlorobenzene 400 U 
Pentachloronltrobenzene 1000 U 
PhenacetIn 400 U 
Phenanthrene 119 U 
Phenol 200 U 
Pronamlde 400 U 
Pyrene 119 U 

I Pyridine 220 U 
Safrole 400 U 
Energertlcs ug/kg) 
1,3 5-Trlnltrobenzene 454 U 
1 3·0,nltrobenzene 454 U 
2,4 6-Trlnltrotoluene 454 U 
2 4·0,nltrotoluene 454 U 
2 6-0lmtrotoluene 454 U 
2·Amlno-4,6-Dlnltrotoluene 454 U 
2·Nltrotoluene 454 U 
3·Nltrotoluene 454 U 
4-Amlno·2,6·0Inltrotoiuene 454 U 
4-Nltrotoluene 454 U 
HMX 454 U 
Nitrobenzene 454 U 
ROX 454 U 
Tetryl 454 U 
Pesticides/PCBs (ug/kg) 
4,4'·000 NA 
4,4'·00E NA 
4,4'·00T NA 
Aldrin NA 
Alpha·SHC NA 
Alpha·Chlordane NA 
Aroclor·1016 NA 
Aroclor·1221 NA 
Aroclor-1232 NA 
Aroclor·1242 NA 
Aroclor·1248 NA 
Aroclor·1254 NA 
Aroclor·1260 NA 
Seta·SHC NA 
Oelta·SHC NA 
DIeldrin NA 
Endosulfan I NA 
Endosulfan II NA 
Endosulfan Sulfate NA 
Endrln NA 

Calc = Calculated Value as desclbed In SectIon 3 4 2 1, 

NA=Noted 

--

01SB14 
01SB140206 

Subsurface 5011 
2-6 
Site 

8 
812412001 

200 U 
116 U 
390 U 
200 U 
390 U 
390 U 
960 U 
390 U 
11 6 U 
200 U 
390 U 
116 U 
220 U 
390 U 

476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 
476 U 

29 U 
29 U 
29 U 
15 U 
15 U 
15 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
15 U 
15 U 
29 U 
15 U 
29 U 
2,9 U 
29 U -

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 160F30 

01SB14 01SB15 01SB15 01SB16 
0158140610 01SB150206 01SB150610 01SB160206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil 
6-8 2-6 6-10 2-6 
Site SIte Site Site 
8 8 8 8 

812412001 812212001 812212001 812112001 
190 U 200 U 200 U 200 U 
114 U 119 UR 12 UR 12 UR 
380 U 400 U 400 U 400 U 
190 U 200 U 200 U 200 U 
380 U 400 U 400 U 400 U 
380 U 400 U 400 U 400 U 
950 U 990 U 990 U 1000 U 
380 U 400 U 400 U 400 U 
114 U 119 U 12 U 12 U 
190 U 200 U 200 U 200 U 
380 U 400 UR 400 UR 400 UR 
114 U 119 U 12 U 12 U 
220 U 220 U 220 U 220 U 
380 U 400 U 400 U 400 U 

476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 
476 U 476 U 476 U 476 U 

NA 3 U NA 3 U 
NA 3 U NA 3 U 
NA 3 U NA 3 U 
NA 16 U NA 16 U 
NA 16 U NA 16 U 
NA 16 U NA 16 U 
NA 40 U NA 40 U 
NA 40 U NA 40 U 
NA 40 U NA 40 U 
NA 40 U NA 40 U 
NA 40 U NA 40 U 
NA 40 U NA 40 U 
NA 40 U NA 40 U 
NA 16 U NA 16 U 
NA 16 U NA 16 U 
NA 3 U NA 3 U 
NA 1,6 U NA 16 U 
NA 3 U NA 3 U 
NA 3 U NA 3 U 
NA 3 U NA 3 U 

• 

01SB16 01SB17 01SB17 01SB18 
01SB160610 01SB170206 01SB170610 01SB180206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil 
6 -10 2-6 6-9.7 2-6 
SIte Site Site Site 

9 6 8 8 
812112001 812412001 812412001 812412001 

200 U 180 U 190 U 210 U 
118 UR 127 U 11.4 UR 12 U 
390 U 360 U 380 U 410 U 
200U 180 U 190 U 210 U 
390 U 360 U 380 U 410 U 
390 U 360 U 380 U 410 U 
980 U 890 U 960 U 1000 U 
390 U 360 U 380 U 410 U 
118 U 127 U 11 4 UR 12 U 
200 U 180 U 190 U 210 U 

390 UR 360 U 380 U 410 U 
118 U 127 U 114 UR 12 U 
220 U 220 U 220 U 220 U 
390 U 360 U 380 U 410 U 

454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 
454 U 454 U 476 U 476 U 

NA 32 U NA 3 U 
NA 32 U NA 3 U 
NA 32 U NA 3 U 
NA 17 U NA 16 U 
NA 17 U NA 16 U 
NA 17 U NA 16 U 
NA 42 U NA 40 U 
NA 42 U NA 40 U 
NA 42 U NA 40 U 
NA 42 U NA 40 U 
NA 42 U NA 40 U 
NA 42 U NA 40 U 
NA 42 U NA 40 U 
NA 17 U NA 16 U 
NA 17 U NA 16 U 
NA 32 U NA 3 U 
NA 17 U NA 16 U 
NA 32 U NA 3 U 
NA 32 U NA 3 U 
NA 32 U NA 3 U 

• 



• 
Location 015813 
Sample 0158130610 
Matrix Subsurface 5011 
Depth Range 6-10 
Risk Site 
Soil Group 8 
Sample Date 8124/2001 
Endrln Aldehyde NA 
Gamma-BHC (Lindane NA 
Gamma-Chlordane NA 
Heptachlor NA 
Heptachlor Epoxlde NA 
Methoxych lor NA 
Toxaphene NA 
Herbicides (ug/kg) 
2,4 5-T NA 
2,4,5-TP (Sllvex) NA 
2,4-0 NA 
Olnoseb NA 
Pentachlorophenol NA 

Inorganlcs (mglkg] 
Aluminum 4090 J 
Antimony 019 UJ 
Arsenic 20 U 
Banum 343 
Beryllium 036 J 
Cadmium 004 
CalCium 475 J 
Chromium 75 J 
Cobalt 22 J 
Copper 75 J 
Iron 8200 
Lead 88 
Maoneslum 640 J 
Manoanese 128 J 
Mercury 002 U 
Nickel 60 J 
Potassium 531 J 
Selenium 052 U 
Silver 036 U 
Sodium 349J 
Strontium 41 J 
Thalhum 086 
ThOrium-Calc 312 
Tin 226 U 
Vanadium 104 
Zinc 206 J 
Miscellaneous Parameters 
1,4-0Ithlane (uglkg) 240 U 
1,4-0xathlane lug/kg) 240 U 
Bls{2·Chloroethyl)Sulfide (ug/kg) 240 U 
Cation Exchange Capacity (meq/l00g) 11 J 
pH (S U) 57 
Total Organic Carbon (mg/kg: NA 
Total Radlologlcals (pCoIg) 
IAc!lnlum-228 NA 
IBlsmuth-212 NA 

Calc = Calculated Value as desclbed In Section 3 4 2 1 
NA = Not Analyzed 

015814 
0158140206 

Subsurface 5011 
2-6 
Site 

8 
8124/2001 

29 U 
15 U 
064 J 
14 BU 
15 U 
15 U 
96 U 

12 U 
12 U 
81 U 
23 U 
12 U 

7630 J 
029 U 
28 J 
308 

034 J 
004 J 
314 J 
121 J 
24 J 
67 J 
11700 
120 

945 J 
114 J 

002 U 
49 J 
329 J 
052 U 
035 U 
318 J 
51 J 
13 J 
359 

221 U 
217 

157 J 

233 U 
233 U 
233 U 

NA 
NA 
NA 

NA 
NA 

T.E-2 

SUMMARY OF ANALYTIC RESULTS- SU8SURFACE SOIL 
CRANE 158 - MUSTARD GAS 8URIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 170F30 

015814 015815 015815 015816 
0158140610 0158150206 0158150610 0158160206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil 
6-8 2-6 6 -10 2-6 
Site Site Site Site 
,8 8 8 8 

8/24/2001 8/2212001 812212001 8121/2001 
NA 3 U NA 3 U 
NA 16 U NA 16 U 
NA 16 U NA 3 J 
NA 2 J NA 19 
NA 16 U NA 16 U 
NA 16 U NA 16 U 
NA 99 U NA 99 U 

NA 12 U NA 12 U 
NA 12 UJ NA 12 U 
NA 84 U NA 85 U 
NA 24 U NA 24 U 
NA 12 U NA 12 U 

3270 J 8610 J 4280 J 9900 
025 U 023 U 023 U 051 U 
17 U 47 085 44 
214 363 417 327 

022 U 038 U 069 J 027 U 
005 001 U 001 U 005 UJ 

251 J 350 J 1080 J 3250 
69 J 155 6.4 J 127 
17 J 34 J 81 J 27 J 
43 J 96 J 95 J 98 J 
6540 19500 9730 J 17400 
61 120 J 58 J 103 

477 J 1430 J 1150 J 1760 
233 J 155 J 322 J 664 
002 U 004 003 005 U 
40 J 68 121 60 
359 J 356 J 488 J 417 J 
028 U 028 UJ 028 U 038 U 
034 U 002 U 002 U 015 U 
329 J 360 J 351 J 356 
32 J 47 J 53 J 78 J 

11 14 J 10 22 
338 308 484 350 

21.4 U 34 3.6 27 
74 252 J 72 J 224 

180 J 268 318 228 

230 U 240 U 242 U 243 U 
230 U 240 U 242 U 243 U 
230 U 240 U 242 U 243 U 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NAI NA NA 

• 
015816 015817 015817 015818 

0158160610 0158170206 0158170610 0158180206 
Subsurface Soil Subsurface 5011 Subsurface Soil Subsurface Soil 

6 -10 2-6 6-9.7 2-6 
Site Site Site Site 

9 8 8 8 
8121/2001 8124/2001 812412001 812412001 

NA 32 U NA 3 U 
NA 17 U NA 16 U 
NA 065 J NA 098 J 
NA 21 BU NA 1 BU 
NA 17 U NA 16 U 
NA 17 U NA 16 U 
NA 110 U NA 100 U 

NA 13 U NA 12 U 
NA 13 U NA 12 U 
NA 90 U NA 85 U 
NA 26 U NA 24 U 
NA 13 U NA 12 U 

5760 10600 J 6800 J 4700 J 
051 U 061 U 018 UJ 025 U 

78 72 J 1.2 U 1.8 U 
341 437 300 314 

033 U 038 J 0.58 J 034 J 
059 J 020 J 004 004 U 

834 393 J 912 J 223 J 
98 127 J 87 J 80 J 

14 J 45 J 43 J 26 J 
76 J 128 J 68 J 94 J 
12000 18800 4940 8540 
180 128 98 84 
617 1900 J 1300 J 683 J 
123 177 J 129 J 156 J 

003 U 002 U 002 U 002 U 
34 91 J lOS J 68 J 

254 J 574 J 550 J 570 J 
038 U 065 U 022 U 035 U 
015 U 038 U 034 U 035 U 

355 379 J 441 J 385 J 
52 J 64 J 113 J 35 J 
14 18 J 075 "1 

459 351 411 47 
23 U 239 U 218 U 22.3 U 
161 264 71 101 
112 36.8 J 290 J 256 J 

238 U 256 U 229 U 244 U 
238 U 256 U 229 U 244 U 
238 U 256 U 229 U 244 U 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 



Location 01SB13 
Sample 01SB130610 
Matrix Subsurface Soil 
Depth Range 6-10 
Risk Site 
Soil Group 8 
Sample Date 8124/2001 
Blsmuth-214 NA 
Ceslum-137 NA 
Cobalt-60 NA 
EuroDlum-1 54 NA 
EuroDlum· 1 55 NA 
Lead-210 NA 
Lead-212 NA 
Lead-214 NA 
Potasslum-40 NA 
Protactlnlum-234 NA 
Radlum-226 NA 
Thalhum-208 NA 
Thoroum-228 0298 
Thoroum-230 0284 J 
Thoroum-232 0388 
Thoroum-234 NA 
Uranoum-235 

-~- .~-- - ~ !,/A ___ 

Calc = Calculated Value as desclbed in SectIon 3 4 2 1 

NA=Not. 

01SB14 
01SB140206 

Subsurface Soil 
2-6 
Site 

8 
8124/2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0331 
00540 U 

0458 
NA 
NA -

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 180F30 

01SB14 01SB15 01SB15 01SB16 
01SB140610 01SB150206 01SB150610 01SB160206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil 
6·8 2-6 6-10 2-6 
Site Site Site Site 

8 6 8 8 
812412001 812212001 812212001 8121/2001 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

0378 0308 0627 0266 
0257 J 0539 J 0474 J 0438 
0365 0369 0438 0503 

NA NA NA NA 
N~ ____ '-------NA. NA 

----
NA 

• 

01SB16 01SB17 01SB17 01SB18 
01SB160610 01SB170206 01SB170810 0158180206 

Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil 
6-10 2-6 6-9.7 2-6 
Site SIte Site Site 

9 8 8 8 
8121/2001 812412001 812412001 812412001 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

0535 0360 0480 0452 
0349 00428 U 00683 U 0265 J 
0474 0413 0424 0583 

NA NA NA NA 
NA NA NA NA 

• 



• 
LocatIon 
Sample 
Matrix 
Depth Range 
Risk 
5011 Group 
Sample Date 
VolatIle Oraanlcs uQ/kal 
1,1,1,2-Tetrachloroethane 
1 1, l-Trochloroethane 
1 1,2 2-Tetrachloroethane 
1,1,2-Trochloroethane 
1 l-Dlchloroethane 
1 1-Dlchloroethene 
1 23-Trochloropropane 
1 2-Dlbromo-3-Chloropropane 
1 2-Dlbromoethane 
1,2-Dlchloroethane 
1,2-Dlchloropropane 
1,4-Dloxane 
2-Butanone 
2-Hexanone 
3-Chloropropene 
4-Methyl-2-Pentanone 
Acetone 
Acetonltrole 
Acrolein 
Acrvlonltrole 
Benzene 
Bromodlchloromethane 
Bromofor 
Bromomethane 
Carbon DIsulfide 
Carbon Tetrachlorode 
Chlorobenzene 
Chlorodlbromomethane 
Chloroethane 
Chlorofor 
Chloromethane 
Chloroprene 
Cls-l 2-Dlchloroethene 
C,s-1,3-D,chloropropene 
Dlbromomethane 
D,chlorod,fluoromethane 
Ethyl Methacrylate 
Ethylbenzene 
Isobutanol 
Methacrylonltrole 
Methyl Iodide 
Methyl Methacrylate 
Methylene Chlorode 
Pentachloroethane 
Proplonotrole 
Styrene 
T etrachloroethene 
Toluene 
Total Xylenes 

Calc = Calculated Value as desclbed In Section 3 4 2 1 
NA = Not Analyzed 

01SB18 01SB19 
01SB180610 0158190206 

Subsurface Soil Subsurface 5011 
6-8 2-6 
Site Slle 

8 8 
8/24/2001 612412001 

3 U 4 U 
3 U 4 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 
3 U 4 U 
6 U 7 U 

590 UR 730 UR 
6 UJ 7 UJ 
6 U 7 U 
6 UJ 7 UJ 
3 U 4 U 
42 20 

230 UJ 290 UJ 
59 UR 73 UR 
59 U 73 U 
3 U 4 U 
3 U 4 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 
3 UJ 4 UJ 
3 U 4 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 
6 U 7 U 

6 UJ 7 UJ 
6 U 7 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 

230 UR 290 UR 
120 UJ 150 UJ 
6 UJ 7 UJ 
6 U 7 U 
6 J 7 J 

6 UJ 7 UJ 
120 UR 150 UR 

3 U 4 U 
3 U 4 U 
3 U 4 U 
3 U 4 U 

T.-2 
SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 

CRANE 158 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGE 19 OF30 

01SB19 01SB20 01SB20 01SB21 
01SB190610 01SB200206 01 SB20061 0 01SB21 0206 

Subsurface Soil Subsurface 5011 Subsurface 5011 Subsurface Soil 
6-8 2-6 6-8 0-2 
Site Site Site Site Background 

9 8 8 8 
612412001 6121/2001 8121/2001 8121/2001 

3 U 3 U 3 U NA 
3 U 3 U 3 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 

620 UR 500 UR 530 UR NA 
6 UJ 5 U 5 U NA 
6 U 5 U 5 U NA 
6 UJ 5 UJ 5 UJ NA 
3 U 3 U 3 U NA 
31 5 UJ 5 UJ NA 

250 UJ 200 UJ 210 UJ NA 
62 UR 50 UR 53 UR NA 
62 U 50 U 53 U NA 
3 U 3 U 3 U NA 
3 U 3 U 3 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 

3 UJ 3 UJ 3 UJ NA 
3 U 3 U 3 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
6 U 5 UJ 5 UJ NA 

6 UJ 5 UJ 5 UJ NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 

250 UR 200 UR 210 UR NA 
120 UJ 100 U 110 U NA 
6 UJ 5 UJ 5 UJ NA 
6 U 5 U 5 U NA 
5 J 12 J 9 J NA 

6 UJ 5 UJ 5 UJ NA 
120 UR 100 UR 110 UR NA 

3 U 3 U 3 U NA 
3 U 3 U 3 U NA 
3 U 3 U 3 U NA 
3 U 3 U 3 U NA 

• 
01SB21 BG1SBPOl BG1SBP02 

01SB210610 BG1SBP0103 BG1SBP0204 
Subsurface SOIl Subsurface 5011 Subsurface 5011 

6-10 2-3 3-4 
Site Background Bas8wide Background Basewlde Background 

9 8 8 
8121/2001 111611999 111611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Location 
Sample 
Matrix 
Depth Range 
Risk 
Soli Group 
Sample Date 
Trans-I 2·D,chloroethene 
Trans·l 3·Dlchloropropene 
Trans·l 4·Dlchloro·2·Butene 
Trlchloroethene 
Trlchlorofluoromethane 
Vinyl Acetate 
Vinyl ChlOride 
Semlvolatile OrganiCS u!!lkg) 
1,2,4,5· Tetrachlorobenzene 
1,24·Tnchlorobenzene 
1 2·Dichlorobenzene 
1,3·Dlchlorobenzene 
l,4·Dlchlorobenzene 
l,4·NaphthoqUinone 
1 4·Phenylenedlamlne 
l·Naphthylamlne 
2 2'·Oxvbls l·Chloropropane 
2,3,4 6·Tetrachlorophenol 
2,4,5· Tnchlorophenol 
2,4,6· Tnchlor~henol 
2,4·Dlchlorophenol 
2,4·Dlmett1ylQhenol 
2,4·DlnJlrophenol 
2 6·D,chlorophenol 
2·Acetylamlnofluorene 
2·Chloronaphthalene 
2·Chlorophenol 
2·Methylnaphthalene 
2·Methylphenol 
2·Naphthylamlne 
2·Nltroanlllne 
2·Nltrophenol 
2·Plcoline 
3,3'·Dlchlorobenzldlne 
3,3'·Dlmethylbenzldlne 
3·Methylcholanthrene 
3·Methylphenol 
3·Nltroanlllne 
4,6·Dlnltro·2·Methylphenol 
4·Amlnoblphenyl 
4·Bromophenyl Phenyl Ether 
4·Chloro·3·Methylphenol 
4·Chloroanlline 
4·Chlorophenyl Phenyl Ether 
4·Methylphenol 
4·Nltroanlline 
4·Nltrophenol 
4·N,troqulnoline·l·0xlde 
5-Nltro·O·ToIUldlne 
7, 12·Dlmethylbenz A Anthraoene 

Calc = Calculated Value as desclbed In Section 342 1 

NA=Not. 

01SB18 01SB19 
01SB180610 01SB190206 

Subsurface Soil Subsurface Soil 
6-8 2-6 
Site Site 

8 8 
8/2412001 812412001 

6 U 7 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 
6 U 7 U 
3 U 4 U 
6 U 7 U 

420 U 490 U 
420 U 490 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
420 U 490 U 
1000 U 1200 U 
420 U 490 U 
210 U 250 U 
420 U 490 U 
1000 U 1200 U 
420 U 490 U 
420 U 490 U 
420 U 490 U 
1000 U 1200 U 
420 U 490 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
500 U 600 U 
420 U 490 U 
310 U 370 U 
420 U 490 U 
420 U 490 U 
470 U 550 U 
210 U 250 U 
1000 U 1200 U 
1000 U 1200 U 
210 U 250 U 
420 U 490 U 
420 U 490 U 
420 U 490 U 
210 U 250 U 
210 U 250 U 
1000 U 1200 U 
1000 U 1200 U 

1000 UR 1200 UR 
420 U 490 U 
310 U 370 U 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 20 OF 30 

01SB19 01SB20 01SB20 01SB21 
01SB190610 01SB200206 01 SB20061 0 01 SB21 0206 

Subsurface Soil Subsurface Soil Subsurface Soli Subsurface SOil 
6-8 2-6 6-8 0-2 
Site Site Site Site Background 

9 8 8 8 
8124/2001 8121/2001 8121/2001 8121/2001 

6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 
3 U 3 U 3 U NA 
6 U 5 U 5 U NA 

390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
390 U 400 U 410 U NA 
970 U 1000 U 1000 U NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 
390 U 400 U 410 U NA 
970 U 1000 U 1000 U NA 
390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
970 U 1000 U 1000 U NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
490 U 500 U 500 U NA 
390 U 400 U 410 U NA 
300 U 300 U 310 U NA 
390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
440 U 450 U 460 U NA 
200 U 200 U 210 U NA 
970 U 1000 U 1000 U NA 
970 U 1000 U 1000 U NA 
200 U 200 U 210 U NA 
390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
970 U 1000 U 1000 U NA 
970 U 1000 U 1000 U NA 
970 U 1000 UR 1000 UR NA 
390 U 400 U 410 U NA 
300 U 300 U 310 U NA 

• 

01SB21 BG1SBP01 BG1SBP02 
01SB210610 BG1SBP0103 BG1SBP0204 

Subsurface Soli Subsurface Soil Subsurface Soli 
8-10 2-3 3-4 

Site Background Basewlde Background Basewide Background 
9 8 8 

812112001 11/811999 11/811999 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 



• 
Locat.on 
Sample 
Matrix 
Depth Range 
R.sk 
Soli Group 
Sample Date 
A,A-D,methvlphenethvlam,ne 
Acenaphthene 
Acenaphthvlene 
Acetophenone 
Antl'ne 
Anthracene 
Aram,te 
Benzo(A)Anthracene 
Benzo(A1P.yrene 
Benzo(B1Fluoranthene 
Benzo(G.H I)Perylene 
Benzo(K)Fluoranthene 
Benzvl Alcohol 
B,s 2-ChloroethoxylMethane 
B,s 2-Chloroethvl)Ether 
B,s(2·Ethylhexyl)Phthalate 
Butyl Benzyl Phthalate 
Chlorobenz,late 
Chrysene 
D,-N-Butyl Phthalate 
D,·N-Octyl Phthalate 
Dlallate 
D,benzo(A.H)Anthracene 
D,benzofuran 
D,ethyl Phthalate 
D,methyl Phthalate 
D,phenylam,ne 
Ethyl Methane Sulfonate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutad,ene 
Hexachlorocyclopentad,ene 
Hexach loroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-CD)Pyrene 
Isodnn 
Isophorone 
Isosafrole 
Kepone 
Methapynlene 
Methyl Methane Sulfonate 
N-N'troso-D'-N-Butylam'ne 
N-N,troso-D,-N-Propylam,ne 
N-N,trosod,ethvlam,ne 
N-N,trosod,methvlam,ne 
N-N,trosomethvlethylam,ne 
N-N,trosomorpholine 
N-N,trosoP,pend,ne 

Ca,c = Calculatea Value as desc,bed ,n Section 342 1 
NA = Not Analyzed 

01SB18 01SB19 
01SB180610 01SB190206 

Subsurfaca So. I Subsurface Soil 
6-8 2-6 
Site Site 

8 8 
8124/2001 8124/2001 
1000 U 1200 U 
123 U 148 U 
123 U 148 U 
210 U 250 U 
210 U 250 U 
123 U 148 U 
1000 U 1200 U 
123 U 148 U 
123 U 148 U 
123 U 14.8 U 
123 U 148 U 
123 U 148 U 
270 U 270 U 
420 U 490 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
420 U 490 U 
123 U 148 U 
210 UJ 250 UJ 
210 U 250 U 
420 U 490 U 
123 U 148 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
123 U 148 U 
123 U 148 U 
420 U 490 U 
420 U 490 U 
420 U 490 U 
210 U 250 U 

17000 U 20000 U 
420 U 490 U 
123 U 148 U 
420 U 490 U 
210 U 250 U 
420 U 490 U 
1000 U 1200 U 
1000 U 1200 U 
500 U 600 U 
420 U 490 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
210 U 250 U 
420 U 490 U 

T.-2 
SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 

CRANE 158 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE, INDIANA 
PAGE 21 OF30 

01SB19 01SB20 01SB20 01SB21 
01SB190610 01SB200206 01SB200610 01SB210206 

Subsurface Soil Subsurface Soli Subsurface So. I Subsurface So.1 
6-8 2-6 6-8 0-2 
S.te SIte SIte Site Background 

9 8 8 8 
8/24/2001 8/21/2001 812112001 8121/2001 

970 U 1000 U 1000 U NA 
118 U 117 U 121 U NA 
118 U 117 U 121 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
118 U 117 U 41.5 NA 
970 U 1000 U 1000 U NA 
118 U 117 U 153 J NA 
118 U 117 U 181 J NA 
118 U 117U 318 J NA 
118 U 117U 160 J NA 
118 U 117 U 121 U NA 
270 U 270 U 270 U NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
390 U 400 U 410 U NA 
118 U 117 U 108 J NA 
200 UJ 200 U 210 U NA 
200 U 200 U 210 U, NA 
390 U 400 U 410 U NA 
118 U 117 U 121 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
118 U 117 U 540 J NA 
118 U 117 U 223 NA 
390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 

16000 U 16000 UJ 16000 UJ NA 
390 U 400 U 410 U NA 
118 U 117 U 681 NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 
390 U 400 U 410 U NA 
970 U 1000 U 1000 U NA 
970 U 1000 U 1000 U NA 
490 U 500 U 500 U NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
200 U 200 U 210 U NA 
390 U 400 U 410 U NA 

• 
01SB21 BG1SBP01 BG1SBP02 

01SB210610 BG1SBP0103 BG1SBP0204 
Subsurface Soil Subsurface Soil Subsurface Sool 

6-10 2-3 3-4 
Site Background Basewide Background Basewlde Background 

9 8 8 
8121/2001 111611999 111611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Location 
Sample 
Matrix 
Depth Range 
Risk 
Soli Group 
Sample Date 
N-Nltrosoovrrohdlne 
Naphthalene 
0,0 O-Trlethvl Phosohorothloate 
0-TolUidine 
PcLDlmethylamlnoJAzobenzene 
Pentachlorobenzene 
Pentachloronltrobenzene 
Phenacetin 
Phenanthrene 
Phenol 
Pronamlde 
Pyrene 
PYridine 
Safrole 

Energertlcs uglkg: 
1,3,5-Trlnltrobenzene 
1,3-Dlnltrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dlnltrotoluene 
2,6-Dlnltrotoluene 
2-Amlno-4,6-Dlnltrotoluene 
2-Nltrotoluene 
3-Nltrotoluene 
4-Amlno-2,6-Dlnltrotoluene 
4-Nltrotoluene 
HMX 
Nitrobenzene 
RDX 
TetM 
PesticideS/PCBs uQ/kol 
44'-DDD 
44'-DDE 
44'-DDT 
Aldrin 
Aloha-BHC 
Alpha-Chlordane 
Aroclor- I 01 6 
Aroclor-1221 
Aroclor- I 232 
Aroclor- I 242 
Aroclor- I 248 
Aroclor- I 254 
Aroclor- I 260 
Beta-BHC 
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
~In ____ ~~ -----_._-

Calc = Calculated Value as desclbed In Section 3 4 2, I 

NA=Note 

01SB18 01SB19 
01SB180610 01SB190206 

Subsurface Soil Subsurface Soil 
6-8 2-6 
Site Site 

8 8 
8124/2001 8124/2001 

210 U 250 U 
123 U 148 U 
420 U 490 U 
210 U 250 U 
420 U 490 U -, 
420 U 490 U 

, 
1000 U 1200 U 
420 U 490 U 
123 U 148 U 
210 U 250 U 
420 U 490 U 
123 U 148 U 
220 U 250 U 
420 U 490 U 

454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 
454 U 476 U 

NA 37 U 
NA 37 U 
NA 37 U 
NA 19 U 
NA 19 U 
NA 19 U 
NA 49 U 
NA 49 U 
NA 49 U 
NA 49 U 
NA 49 U 
NA 49 U 
NA 49 U 
NA 19 U 
NA 19 U 
NA 37 U 
NA 19 U 
NA 37 U 
NA 37 U 
NA 37 U 

TABLE E-2 

SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 22 OF30 

01SB19 01S820 01SB20 01SB21 
01SB190610 01SB200206 01 SB20061 0 01SB210206 

Subsurface SOil Subsurface Soil Subsurface Soil Subsurface Soli 
6-8 2-6 6-8 0-2 
Site Site Site Site Background 

9 8 8 8 
8124/2001 8121/2001 8/21/2001 8121/2001 

200 U 200 U 210 U NA 
118 U 117 UR 121 UR NA 
390 U 400 U 410 U NA 
200 U 200 U 210 U NA 
390 U 400 U 410 U NA 
390 U 400 U 410 U NA 
970 U 1000 U 1000 U NA 
390 U 400 U 410 U NA 
118 U 117 U 278 J NA 
200 U 200 U 210 U NA 
390 U 400 UR 410 UR NA 
118 U 117 U 306 J NA 
220 U 220 U 220 U NA 
390 U 400 U 410 U NA 

476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 
476 U 500 U 500 U NA 

NA 3 U NA NA 
NA 3 U NA NA 
NA 3 U NA NA 
NA 16 U NA NA 
NA 16 U NA NA 
NA 16 U NA NA 
NA 39 U NA NA 
NA 39 U NA NA 
NA 39 U NA NA 
NA 39 U NA NA 
NA 39 U NA NA 
NA 39 U NA NA 
NA 39 U NA NA 
NA 16 U NA NA 
NA 1,6 U NA NA 
NA 3 U NA NA 
NA 16 U NA NA 
NA 3 U NA NA 
NA 3 U NA NA 
NA 3 U NA NA 

• 

01SB21 BG1SBPOl BG1SBP02 
01SB210610 BG1SBP0103 BG1SBP0204 

Subsurface Soli Subsurface Soli Subsurface Soil 
6-10 2-3 3-4 

Site Background Basewide Background Basewide Background 
9 8 8 

812112001 111611999 111811999 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 



• 
Location 01SB18 01SB19 
Sample 01SB180610 0158190206 
MetriX Subsurface Soil Subsurface 5011 
Depth Range 
Risk 
5011 Group 
Sample Date 
Endrln Aldehyde 
Gamma-BHC lindane 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxlde 
Methoxychlor 
Toxaphene 
Herbicides ug/kg) 
2,4,5-T 
2,4,5-TP (Sllvex) 
2,4-D 
Dlnoseb 
Pentachlorophenol 

Inorganlcs mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
ThOrium-Calc 
Tin 
Vanadium 
Zinc 
Miscellaneous Parameters Miscellaneous Parameters 
l,4-Dlthlane ua/kal 
1.4-0xathlane ua/kal 
Bls{2-Chloroethyl)Sulflde (ug/kal 
Cation Exchanae Caoacltv mea/l00al 

loH S U 
Total Organic Carbon malkal 
Total Radiologlcals (DCllal 

IActlnlum-228 I 
lBlsmuth-212 i. 

Calc = Calculated Value as desclbed In Section 3 4 2 1 
NA = Not Analyzed 

6-8 2-6 
Site Site 

8 8 
8124/2001 8124/2001 

NA 37 U 
NA 19 U 
NA 19 U 
NA 13 BU 
NA 19 U 
NA 19 U 
NA 120 U 

NA 15 U 
NA 15 U 
NA 100 U 
NA 30 U 
NA 15 U 

4490 J 12500 J 
020 UJ 065 U 
23 U 35 J 
401 851 

043 J 052 J 
005 007 J 

385 J 510 J 
110 J 153 J 
82 J 23 J 
89 J 91 J 
7420 19100 
105 121 

909 J 1240 J 
109 J 481 J 

002 U 002 U 
121 J 58 J 
594 J 382 J 
033 U 055 U 
038 U 043 U 
426 J 446 J 
43 J 67 J 
099 17 J 
385 244 

239 U 270 U 
82 281 

370 J 204 J 

252 U 299 U 
252 U 299 U 
252 U 299 U 

NA NA 
NA NA 
NA NA 

NA I NA 
NA. --L ___ . _NA 

T_-2 
SUMMARY OF ANALYTIC RESULTS- SUBSURFACE SOIL 

CRANE 158 - MUSTARD GAS BURIAL GROUND 
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CRANE, INDIANA 
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01SB19 01SB20 01SB20 01SB21 
01SB190610 01SB200206 01 SB20061 0 01 SB21 0206 

Subsurface Soil Subsurface Soil Subsurface Soli Subsurface Soil 
6-8 2-6 6-8 0-2 
Site Site Site Site Background 

9 8 8 8 
8124/2001 8121/2001 8121/2001 8121/2001 

NA 3 U NA NA 
NA 16 U NA NA 
NA 16 U NA NA 
NA 14 J NA NA 
NA 16 U NA NA 
NA 16 U NA NA 
NA 99 U NA NA 

NA 12 U NA NA 
NA 12 U NA NA 
NA 84 U NA NA 
NA 24 U NA NA 
NA 12 U NA NA 

1420 J 11700 10100 NA 
025 U 049 U 051 U NA 
202 J 50 J 15 J NA 

11.3 353 476 NA 
022 U 048 U 076 J NA 

020 005 UJ 005 UJ NA 
222 J 271 427 NA 
68 J 186 146 NA 

060 U 43 55 NA 
65 J 113 J 134 J NA 
7360 26100 25400 NA 
84 147 116 NA 

193 J 1380 1050 NA 
86 J 172 368 NA 

002 U 003 U 003 U NA 
16 J 75 104 NA 
233 J 488 J 460 J NA 
031 U 037 U 040 NA 
036 U 015 U 015 U NA 
321 J 399 456 NA 
21 J 53 J 71 J NA 
094 21 26 NA 
392 187 428 353 

225 U 33 32 NA 
103 321 213 NA 
93 J 267 426 NA 

237 U 240 U 248 U NA 
237 U 240 U 248 U NA 
237 U 240 U 248 U NA 

NA 115 201 NA 
NA 50 J 51 J NA 
NA NA NA 608 U 

NA NA NA NA 
NA NA NA NA 

• 
01SB21 BG1SBP01 BG1SBP02 

01SB210610 BG1SBP0103 BG1SBP0204 
Subsurface Soil Subsurface Soil Subsurface Soil 

6-10 2-3 3-4 
Site Background Basewlde Background Basewlde Background 

9 8 8 
8121/2001 111611999 11/811999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA 15700 15300 
NA 097 U 077 U 
NA 8 J 85 J 
NA 554 J 795 J 
NA 052 U 056 U 
NA 029 J 036 J 
NA 199 543 
NA 213 J 216 J 
NA 91 68 
NA 18 204 
NA 24500 J 24600 J 
NA 137 J 11 1 J 
NA 2390 J 2870 J 
NA 301 J 222 J 
NA 014 005 U 
NA 146 J 134 J 
NA 1170 1290 
NA 043 J 056 
NA 005 J 005 J 
NA 10 J 76.8 
NA 103 J 192 J 
NA 024 J 0.25 J 
411 NA NA 
NA 074 U 082 U 
NA 378 J 382 J 
NA 452 J 478 J 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

589 U NA NA 

NA 141 J 146 J 
NA 198 J 158 J 



Location 
Sample 
Matrix 
Depth Range 
Risk 
5011 Group 
Sample Date 
Blsmulh-214 
Ceslum-137 
Coball-SO 
EuroPlum-154 
EuroPlum-155 
Lead-210 
Lead-212 
Lead-214 
Polasslum-40 
Protact,nlum-234 
Radlum-226 
Thall,um-208 
Thonum-228 
Thonum-230 
Thonum-232 
Thonum-234 
Uranlum-235 

Calc = Calculated Value as desclbed in Section 3 4.2 1 

NA=Not.1 

01SB18 015B19 
01SB180610 01SB190206 

Subsurface Soil Subsurface SOIl 
6-8 2-6 
SIte Site 

8 8 
8124/2001 8/24/2001 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0467 0226 
00747 U 00148 U 

0380 0310 
NA NA 
NA NA 
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015B19 015B20 015B20 01SB21 
01SB190610 015B200206 01SB200610 01SB210206 

Subsurface Soil Subsurface Soil Subsurface SOIl Subsurface Soil 
6-8 2-6 6-8 0-2 
SIte Site Site Site Background 

9 8 8 8 
812412001 8/21/2001 812112001 8121/2001 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

0485 0167 0392 0387 
0126 U 00418 0136 0289 

0378 0245 0549 0389 
NA NA NA NA 
NA NA NA NA 

• 

01SB21 BG1SBPOl BG1SBP02 
01SB210610 BG1SBP0103 BG1SBP0204 

Subsurface SoIl Subsurface Soil Subsurface Soil 
6-10 2-3 3-4 

SIte Background Basewlde Background Basewlde Background 
9 8 8 

8121/2001 111611999 11/611999 
NA 12 J 132 J 
NA 006 UJ 00591 UJ 
NA 004 UJ 00397 UJ 
NA 004 UJ 00225 UJ 
NA 007 J 008 J 
NA 074 J 09 J 
NA 138 J 140 J 
NA 1 13 J 129 J 
NA 181 J 203 J 
NA 6.26 UJ 754 UJ 
NA 209 J 204 J 
NA 113 J 122 J 

0450 NA NA 
0254 NA NA 
0455 NA NA 
NA 12 J 21 J 
NA 0198 UJ 0.348 UJ 

• 



• 
Location BG1SBP02 
Sample BG1SBP0206 
MatrIx Subsurface Soil 
Depth Range 5-6 
Risk Basewlde Background 
SOil Group 8 
Sample Date 11/6/1999 
Volatile Organics ug/kg) 
1,1,1,2-Tetrachloroethane NA 
1,1 1-Tnchloroethane NA 
1,1,2,2-Tetrachloroethane NA 
1,1,2-Tnchloroethane NA 
1,1-Dlchloroethane NA 
1,1-Dlchloroethene NA 
1,2,3-Tnchloropropane NA 
1,2-Dlbromo-3-Chloropropane NA 
1,2-Dlbromoethane NA 
1,2-Dlchloroethane NA 
1,2-Dlchloropropane NA 
1,4-Dloxane NA 
2-Butanone NA 
2-Hexanone NA 
3-Chloropropene NA 
4-Methyl-2-Penlanone NA 
Acetone NA 
Acetonllnle NA 
Acrolein NA 
Acrylonltnle NA 
Benzene NA 
Bromod,chloromethane NA 
Brom010r NA 
Bromomethane NA 
Carbon DIsul11de NA 
Carbon T etrachlonde NA 
Chlorobenzene NA 
Chlorod,bromomethane NA 
Chloroethane NA 
Chlor01or NA 
Chloromethane NA 
Chloroprene NA 
C,s-1,2-Dlchloroethene NA 
Cls-1,3-Dlchloropropene NA 
Dlbromomethane NA 
Dlchlorodl11uoromethane NA 
Ethyl Methacrylate NA 
Ethylbenzene NA 
Isobulanol NA 
Methacrylonltnle NA 
Methyl Iodide NA 
Methvl Methacrvlate NA 
Methylene Chlonde NA 
Pentachloroethane NA 
Proplonllnle NA 
Styrene NA 
Tetrachloroethene NA 
Toluene NA 
Total Xylenes NA 

Calc = Calculated Value as desclbed In Seclion 3 4.2 1 
NA = Nol Analyzed 

BG1SBP03 
BG1SBP0305 

Subsurface Soil 
4-5 

Basewlde Background 
8 

11/611999 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG1SBP04 BG1SBP05 BG1SBP06 
BG1SBP0406 BG1SBP0505 BG1SBP0603 

Subsurface Soil Subsurface SOil Subsurface SOil 
5-6 4-5 2-3 

Basewlde Background Basewlde Background Basewide Background 
8 8 8 

111611999 1115/1999 11/511999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 
BG1SBP08 BG1SBP10 BG1SBP08 

BG1SBP0804 BG1SBP1004 BG1SBP0806 
Subsurface Soil Subsurface SoIl Subsurface SOil 

3-4 3-4 5-6 
Basewide Background Basewlde Background Basawlde Background 

8 8 9 
11/611999 111511999 11/611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA N'A 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Location BG1SBP02 
Sample BG1SBP0206 
Matrix Subsurface Soil 
Depth Range 5-6 
Risk Basewlde Background 
SOil Group 8 
Sample Date 11/611999 
Trans-, ,2-Dlchloroethene NA 
Trans-' ,3-Dlchloropropene NA 
Trans-' ,4-D,chloro-2-Butene NA 
Trlchloroethene NA 
Trlchlorofluoromethane NA 
Vinyl Acetate NA 
Vonyl Chloride NA 
SemlYOlatlle OrQanocs uQ/kal 
, ,2,4,5-Tetrachlorobenzene NA 
, ,2,4-Trlchlorobenzene NA 
, ,2-Dlchlorobenzene NA 
, ,3-Dlchlorobenzene NA 
, ,4-Dlchlorobenzene NA 
, ,4-Naphthoqulnone NA 
, ,4-Phenylenedlamlne NA 
'-Naphthylamlne NA 
2,2'-Oxybls('-Chloropropane) NA 
2,3,46-Tetrachlorophenol NA 
2,4,5-Trlchlorophenol NA 
2,46-Trlchlorophenol NA 
2,4-Dlchlorophenol NA 
2,4-Dlmethylphenol NA 
2,4-Dlnotrophenol NA 
2,6-Dlchlorojlhenol NA 
2-Acetylamlnofluorene NA 
2-Chloronaphthalene NA 
2-Chlorophenol NA 
2-Methylnaphthalene NA 
2-Methylphenol NA 
2-Naphthylamlne NA 
2-Nltroanllone NA 
2-N,trophenol NA 
2-P,collne NA 
3,3'-Dlchlorobenzldlne NA 
3,3'-Dlmethylbenzldlne NA 
3-Methylcholanthrene NA 
3-Metl1ylQhenol NA 
3-Nltroanollne NA 
4,6-Dlnotro-2-Methylphenol NA 
4-Amlnob~henYI NA 
4-Bromop!lenyl Phenyl Ether NA 
4-Chloro-3-Methylohenol NA 
4-Chloroanoline NA 
4-Chlorophenyl Phenyl Ether NA 
4-Methylphenol NA 
4-Nltroanlllne NA 
4-Nltrophenol NA 
4-N,troqulnollne-'-Oxlde NA 
5-Nltra-O-Toluldlne NA 
7, '2-D,methylbenz(A)Anthracene NA 

Calc = Calculated Value as desc,bed In Section 34.2 , 

NA=NotA. 

BG1SBP03 
BG1SBP0305 

Subsurface SOil 
4-5 

Basewlde Background 
8 

111611999 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG1SBP04 BG1SBP05 BG1SBP08 
BG1SBP0406 BG1SBP0505 BG1SBP0603 

Subsurface Soli Subsurfaca Sool Subsurface Soil 
5·6 4-5 2-3 

Basewlde Background Basewide Background Basewlde Background 
8 8 8 

111611999 111511999 11/511999 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA - NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA __ NA 

• 

BG1SBP08 BG1SBP10 BG1SBP08 
BG1SBP0804 BG1SBP1004 BG1SBP0806 

Subsurface Soil Subsurface SOil Subsurface SOil 
3-4 3-4 5-6 

Basewlde Background Basewlde Background Ba88wide Background 
8 8 9 

11/611999 111511999 11/6/1999 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

--- NA NA -- ~-

• 



• 
Location BG1SBP02 
Sample BG1SBP0206 
Matrix Subsurface 5011 
Depth Range 5-6 
Risk Basewlde Background 
Soli Group 8 
Sample Date 11/611999 
A,A-Dlmethvlohenethvlamlne 
Acenaphthene 
Acenaohthvlene 
Acetoohenone 
Aniline 
Anthracene 
Aramlte 
Benzo{AJAnthracene 
Benzo A Pvrene 
Benzo B Fluoranthene 
Benzo{G,H,1 Pervlene 
Benzo{K)Fluoranthene 
Benzyl Alcohol 
Bls(2-Chloroethoxy)Methane 
Bls(2-Chloroethyl)Ether 
Bls(2-Ethylhexyl)Phthalate 
Butyl Benzyl Phthalate 
Chlorobenzllate 
Chrysene 
DI·N·Butyl Phthalate 
DI·N·Octyi Phthalate 
Dlallate 
Dibenzo A,H Anthracene 
Dlbenzofuran 
Dlethyl Phthalate 
Dimethyl Phthalate 
Dlohenylamlne 
Ethyl Methane Sullonate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlorocvclooentad,ene 
Hexachloroethane 
HexachlorQphene 
Hexachloroorooene 
Indeno 1,2 3-CD)Pvrene 
Isodnn 
Isoohorone 
Isosalrole 
Keoone 
Methaovnlene 
Methvl Methane Sulfonate 
N·N,troso·D,·N·Butylam,ne 
N·N,troso·D,·N·Proovlamlne 
N·N,trosod,ethvlamlne 
N·N,trosodlmethvlamlne 
N·Nltrosomethvlethvlamlne 
N·Nltrosomorohollne 
N·Nltrosoplpendlne - _.- ------

Calc = Calculated Value as desclbed In Section 3 4 2,1 
NA = Not Analyzed 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ---

BG1SBP03 
BG1SBP0305 

Subsurface SOil 
4-5 

Basewlde Background 
8 

11/611999 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG1SBP04 BG1SBP05 BG1SBP06 
BG1SBP0406 BG1SBP0505 BG1SBP0603 

Subsurface SOil Subsurface SOil Subsurface Soil 
5-6 4-5 2-3 

Basewlde Background Basewlde Background Basewlde Background 
8 8 8 

11/611999 11/5/1999 11/511999 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

• 
BG1SBP08 BG1SBP10 BG1SBP08 

BG1SBP0804 BG1SBP1004 BG1SBP0806 
Subsurface SOil Subsurface Soli Subsurface Soil 

3-4 3-4 5-6 
Basewide Background Basewide Background Basewide Background 

8 8 9 
11/611999 11/511999 11/611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 



Location BG1SBP02 
Sample BG1SBP0206 
Matrox Subsurface Soli 
Depth Range 5-6 
Risk Basewide Background 
SOIl Group 8 
Samjlle Date 11/611999 
N-NltrosQPyrrohdlne 
Naphthalene 
O,O,O-Tnethyl Phosphorothloate 
0-TolUIdIne 
P- Olmethylamlno Azobenzene 
Pentachlorobenzene 
Pentachloronltrobenzene 
Phenacetin 
Phenanthrene 
Phenol 
Pronamlde 
Pyrene 
Pyndlne 
Safrole 

Energertlcs (uglkg) 
1 3 5-T nnltrobenzene 
1,3-0Inltrobenzene 
2,4,S-Trinitrotoluene 
2,4-0Inltrotoluene 
2,S-0Inltrotoluene 
2-Amlno-4,6-0Inltrotoluene 
2-Nltrotoluene 
3-Nltrotoluene 
4-Amlno-2,S-0,nltrotoluene 
4-Nltrotoluene 
HMX 
NItrobenzene 
ROX 
Tetryl 
PestIcides/PCBs J"g/kgj 
4 4'-000 
44'-00E 
44'-00T 
Aldnn 
Aloha-SHC 
Alpha-Chlordane 
Aroclor-101S 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-12S0 
Seta-SHC 
Oelta-SHC 
DIeldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endnn -_._-

Calc = Calculated Value as desclbed In SectIon 3 4 2 1 

NA=Not. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA .. 

BG1SBP03 
BG1SBP0305 

Subsurface Soli 
4-5 

Basewide Background 
8 

111611999 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA , 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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BG1SBP04 BG1SBP05 BG1SBP06 
BG1SBP0406 BG1SBP0505 BG1SBP0603 

Subsurface Soli Subsurface SOIl Subsurface Soli 
5-6 4-5 2-3 

Basewide Background Basewide Background Basewide Background 
8 8 8 

1116/1999 11/511999 11/511999 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA .. - ._- _ I\IL . __ - .~-

• 

BG1SBP08 BG1SBP10 BG1SBP08 
BG1SBP0804 BG1SBP1004 BG1SBP0806 

Subsurface Soli Subsurface Soli Subsurface Soli 
3-4 3-4 5-6 

Basewide Background Basewlde Background Basewide Background 
8 8 9 

11/611999 111511999 11/611999 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

------NA ____ '--------.~ NA 

• 



• 
LocatIon BG1SBP02 
Sample BG1SBP0206 
Matrox Subsurface SOIl 
Depth Range 5·6 
RIsk Basewlde Background 
SOIl Group 8 
Sample Date 11/6/1999 
Endnn Aldehyde NA 
Gamma-BHC LIndane NA 
Gamma-Chlordane NA 
Heptachlor NA 
Heptachlor Epoxlde NA 
Methoxychlor NA 
Toxaphene NA 
HerbIcIdes ug/k9J 
245-T NA 
24,5-TP S,lvex NA 
24-0 NA 
Olnoseb NA 
Pentachlorophenol NA 

InorQanlcs mQ/kQJ 
Aluminum 16200 
AntImony 068 U 
Arsenoc 6 J 
Baroum 736 J 
B~llIum 12 U 
CadmIum 064 
CalcIum 650 
ChromIum 271 J 
Cobalt 125 
Copper 142 
Iron 31500 J 
Lead 146 J 
MaQneslum 2010 J 
ManQanese 444 J 
Mercurv 005 U 
NIckel 157 J 
PotassIum 988 
SelenIum 088 
SIlver 01 J 
Sod,um 145 
StrontIum 104 J 
Thallium 025 J 
Thonum-Calc NA 
TIn 05 U 
Vanad,um 485 J 
Z,nc 314 J 
Miscellaneous Parameters 
1,4-0lthlane uolkoJ NA 
1,4-0xathlane uolka) NA 
Bls 2-Chloroethyl SulfIde ualko) NA 
CatIon Exchanae CapacIty meo/l0Co) NA 
oH SU NA 
Total Oreanlc Carbon molka) NA 
Total RadloioQlcals (pCo/Q) 

!Actlnlum·228 117 J 
!Blsmuth·212_ ,' .. .135J 

Calc = Calculated Value as desclbed In SectIon 3 4 2 1 
NA = Not Analyzed 

BG1SBP03 
BG1SBP0305 

Subsurface SOIl 
4·5 

Basewlde Background 
8 

11/611999 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

9070 
04 U 
56 J 
251 J 

1 U 
01 J 
852 J 
196 J 
121 
238 

40800 J 
139 J 
1100 J 
323 J 
004 U 
237 J 
1290 
056 

005 J 
259 J 
118 J 
015 J 

NA 
065 U 
26.6 J 
582 J 

\ NA 
NA 
NA 
NA 
NA 
NA 

211 J 
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BG1SBP04 BG1SBP05 BG1SBP06 
BG1SBP0406 BG1SBP0505 BG1SBP0603 

Subsurface SOIl Subsurface Sool Subsurface SOIl 
5·6 4·5 2·3 

Basewide Background Basewlde Background Basewlde Background 
8 8 8 

111611999 111511999 11/5/1999 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

I NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

10500 13800 J 13200 J 
048 U 11 3 J 042 U 
14 J 25 J 59 J 

526 J 834 J 369 J 
093 U 07 U 049 U 
005 U 005 J 02 J 

835 970 J 340 J 
147 J 191 J 247 J 

59 6 67 
101 11 136 

14800 J 19500 J 27200 J 
82 J 93 J 152 J 

1660 J 1800 J 1810 J 
29 J 718 J 274 J 

004 U 005 U 005 U 
96 J 103 J 113 J 
697 718 J 900 J 

042 J 028 U 039 J 
005 U 005 J 005 J 

191 125 U 306 U 
203 J 172 J 130 J 
014 J 019 J 02 J 

NA NA NA 
065 U 091 U 06 U 
209 J 30 J 385 J 
258 J 243 J 294 J 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

I 165 J 184 J 146 J 
236 J L 163 J 218 J 17 J 

• 
BG1SBP08 BG1SBP10 BG1SBP08 

BG1SBP0804 BG1SBP1004 BG1SBP0806 
Subsurface SOIl Subsurface Sool Subsurface Sool 

3·4 3·4 5·6 
Basewide Background Basewide Background Basewlde Background 

8 8 9 
11/611999 111511999 11/611999 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

12500 10900 J 5430 
12 U 031 U 076 U 
64 J 53 J 29 J 
561 J 491 J 248 J 
055 U 042 U 028 U 
035 J 028 J 014 J 

144 333 J 536 J 
142 J 17 J 77 J 
103 52 88 
119 13 56 

18300 J 18600 J 11300 J 
11.3 J 8.9 J 117 J 

,1960 J 1900 J 654 J 
457 J 249 J 327 J 
005 U 005 U 004 U 
125 J 113 J 46 J 

866 744 J 353 
045 J 037 J 028 J 
005 J 005 J 005 J 
117 J 467 U 23 U 
100 J 116 J 54 J 
02 J 014 J 009 J 
NA NA NA 

0.6 U 061 U 043 U 
30 J 283 J 141 J 

35.5 J 32 J 114 J 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

136 J 123 J 077 J 
167 J 153 J 1 18 J 



Location BG1SBP02 
Sample BG1SBP0206 
Matrix Subsurface SOil 
Depth Range 5-6 
Risk Basewide Background 
Soil Group 8 
Sample Date 11/611999 
Blsmuth-214 105 J 
Ceslum-137 0038 UJ 
Cobalt-60 00474 UJ 
Europlum-154 00589 UJ 
Europlum-155 009 J 
Lead-210 095 J 
Lead-212 118 J 
Lead-214 103 J 
Potasslum-40 137 J 
Protactlnlum-234 62 UJ 
Radlum-226 156 J 
Thalilum-208 098 J 
Thorlum-228 NA 
Thorlum-230 NA 
Thorlum-232 NA 
Thorlum-234 122 J 
Uranlum-235 0213 UJ 

Calc = Calculated Value as desclbed In Section 3 4 2 1 

NA=Note 

BG1SBP03 
BG1SBP0305 

Subsurface Soli 
4-5 

Basewide Background 
8 

111611999 
154 J 

00657 UJ 
00541 UJ 
0077 UJ 
0103 UJ 

137 J 
215 J 
149 J 

2740 J 
852 UJ 
368 J 
1 81 J 

NA 
NA 
NA 

187 J 
0345 UJ 
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BG1SBP04 BG1SBP05 BG1SBP06 
BG1SBP0406 BG1SBP0505 BG1SBP0603 

Subsurface Soil Subsurface Soli Subsurface Soli 
5-6 4-5 2-3 

Basewide Background Basewide Background Basewide Background 
8 8 8 

111611999 111511999 11/511999 
110 J 135 J 129 J 

00594 UJ 00585 UJ 0025 UJ 
00279 UJ 00602 UJ 00323 UJ 
00798 UJ 00438 UJ 00497 UJ 

031 J 013 J 008 J 
1 11 J 077 J 089 J 
164 J 151 J 145 J 
114 J 128 J 121 J 
13.90 J 1380 J 181 J 
406 UJ 537 UJ 813 UJ 
204 J 240 J 237 J 
133 J 135 J 134 J 

NA NA NA 
NA NA NA 
NA NA NA 

141 J 135 J 18 J 
0376 UJ 0386 UJ 0269 UJ 

• 

BG1SBP08 BG1SBP10 BG1SBP08 
BG1SBP0804 BG1SBP1004 BG1SBP0806 

Subsurface Soil Subsurface Soil Subsurface Soil 
3-4 3-4 5-6 

Basewide Background Basewide Background Basewlde Background 
8 8 9 

11/611999 11/s/1999 111611999 
129 J 1.01 J 070 J 

00673 UJ 00412 UJ 00456 UJ 
00306 UJ 00507 UJ 003 UJ 
009 UJ 00494 UJ 00567 UJ 
009 J 037 J 00831 UJ 
056 J 082 J 053 J 
141 J 116 J 086 J 
125 J 1.08 J 070 J 

2220 J 1800 J 1170 J 
605 UJ 6.98 J 314 UJ 
259 J 164 J 136 J 
108 J 097 J 078 J 

NA NA NA 
NA NA NA 
NA NA NA 

132 J 198 J 083 J 
0359 UJ 020 J 033 UJ 

• 



• 
Location 01-01 
Sample 01GW010l 
Matrix Ground Water 
Risk Site 
Sample Date 9/6/2001 

Volatile Organic Compounds ugll 
1,1,1 2·Tetrachloroethane 05 U 
1 ,1, 1-T nchloroethane 05 U 
l,I,22-Tetrachloroethane 05 U 
l,I,2-Tnchloroethane 1 UJ 
1,1 Dlchloroelhane 05 U 
1,1-Dlchloroethene 1 U 
1,2.3-Trlchloropropane 05 U 
1 2-Dlbromo-3-Chloropropane 1 UJ 
1,2-Dlbromoelhane 06 U 
1,2-0Ichloroethane 05 U 
1 2-Dlchloropropane 1 U 
1,4-Dloxane 100 UR 
2-Butanone 5 UR 
2-Hexanone 5 UJ 
3-Chloropropene 5 U 
4-Methyl-2-Pentanone 3 UJ 
Acetone 5 UR 
Acetonltnle 40 U 
Acrolein 10 UR 
Acrylonltnle 10 UR 
Benzene 05 U 
Bromodlchloromelhane 05 U 
Bromoform 05 UJ 
Bromomelhane 1 U 
Carbon Disulfide 1 U 
Carbon Tetlachlorlde 05 U 
Chlorobenzene 05 U 
Chlorodlbromomethane 05 U 
Chloroelhane 1 U 
Chloroform 05 U 
Chloromethane 1 U 
Chloroprene 1 UJ 
Cls-1,2-Dlchloroethene 1 UJ 
Cls-1,3-Dlchloropropene 3 UJ 
Dlbromomethane 1 U 
Dlchlorodlfluoromethane 07 UJ 
Ethyl Methacrylate 1 U 
Elhylbenzene C 5 U 
Isobulanol 40 UR 
Methacrylonltnle 20 UR 
Melhyllodlda 1 U 
Melhyl Methacrylale 1 U 
Methylene ChlOride 1 BU 
Penlachloroethane 5 U 
Proplonltnle 20 UR 
SI rene 05 U 
Tetrachloroethene 05 U 
Toluene 05 U 
Tolal Xylenes 3 UJ 
Trans-1,2-Dlchloroethene 1 U 
Trans-1,3-0Ichloropropene 3 UJ 
Trans-1,4·0Ichloro-2·Bulene 1 UJ 
Trichloroethane 05 U 
Tnchlorofluoromethane 1 U 

"I Reanalyzed on February 22, 2002 for gross bela 
NA = Not Analyzed 

01-02 01-03 
01GW0201 01 GW0301 

Ground Waler Ground Water 

Site Site 
9/8/2001 91712001 

500 U 05 U 
500 U 05 U 
38000 05 U 

1000 U 1 U 
500 U 05 U 
1000 U 1 U 
500 U 05 U 

1000 UJ 1 UJ 
600 U 06 U 
500 U 05 U 
1000 U 1 U 

100000 UR 100 UR 
5000 UR 5 UR 
5000 UJ 5 UJ 
5000 U 5 U 
2500 UJ 3 UJ 
5000 UR 5 UR 
40000 U 40 U 
10000 UR 10 UR 
10000 UR 10 UR 

500 U 05 U 
500 U 05 U 
500 UJ 05 UJ 
1000 U 1 U 
1000 U 1 U 

500 U 05 U 
500 U 05 U 
500 U 05 U 
1000 U 1 U 
840 J 05 U 

1000 U 1 U 
1000 UJ 1 UJ 
1000 U 1 U 
2500 U 3 U 
1000 U 1 U 
700 UJ 07 UJ 
1000 U 1 U 
500 U 05 U 

40000 UR 40 UR 
20000 UR 20 UR 

1000 U 1 U 
1000 U 1 U 
1000 U 03 BU 
5000 U 5 U 

20000 UR 20 UR 
500 U 05 U 
370 J 05 U 
500 U 05 U 
2500 U 3 U 
1000 U 1 U 

2800 UJ 3 UJ 
1000 UJ 1 UJ 

16000 05 U 
1000 U 1 U 

• TABLE E-3-1 
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01-04 01-05 01-06 01-07 
01GW0401 01GW0501 01GW0601 01GW0701 

Ground Water Ground Water Ground Water Ground Water 
Site SII. Site Slie 

8/28/2001 9/19/2001 9/412001 9118/2001 

05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 
05 U 9 J 05 U 05 U 
1 U 9 J 1 U 1 U 

05 U 05 U 05 U 05 U 
1 U 02 J 1 U 1 U 

05 U 05 U 05 UJ 05 U 
1 UJ 1 U 1 UJ 1 U 
06 U 06 U 06 U 06 U 
05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 U 

100 UR 100 UR 100 UR 100 UR 
5 UR 5 UJ 5 UR 5 U 
5 UJ 5 UJ 5 UJ 5 UJ 
5 U 5 U 5 U 5 U 
3 U 3 U 3 UJ 3 U 

5 UR 5 UR 5 UR 5 UR 
40 U 40 U 40 U 40 U 
10 UR 10 UR 10 UR 10 UR 
10 UR 10 UR 10 UR 10 UR 
05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 U 
1 UJ 1 U 1 U 1 U 
05 U 05 UJ 05 U 05 UJ 
05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 U 

05 U 02 BU 05 U 05 U 
1 U 1 U 1 U 1 U 
1 UJ 1 U 1 U 1 U 
1 U 2 J 1 U 1 U 

3 U 3 U 3 U 3 U 
1 U 1 U 1 U 1 U 

07 U 07 U 07 U 07 U 
1 UJ 1 U 1 U 1 U 
05 U 05 U 05 U 05 U 
40 UR 40 UR 40 UR 40 UR 
20 UR 20 UR 20 UR 20 UR 

1 U 1 U 1 UJ 1 U 
1 UJ 1 U 1 UJ 1 U 
5 BU 1 U 3 BU 1 U 
5 UJ 5 U 5 U 5 U 

20 UR 20 UR 20 UR 20 UR 
05 U 05 U 05 U 05 U 
05 U 2 J 05 U 05 U 
05 U 05 U 05 U 1 
3 U 3 U 3 U 3 U 
1 U 03 J 1 U 1 U 

3 U 3 U 3 U 3 U 
1 U 1 UJ 1 UJ 1 U 

05 U 550 J 05 U 05 U 
1 U 1 U 1 U 1 U 

• 
01-08 01-09 01-10 01-11 01-12 

01 GW0801 01 GW0901 01GW100l 01GWll0l 01GW1201 
Ground Water Ground Water Ground Water Ground Water Ground Water 

Slie Site Slie Slie Slie 
9/18/2001 91712001 9/8/2001 8/2212001 9/5/2001 

05 UJ 05 U 05 U 3 7 U 
05 UJ 05 U 05 U 05 U 7 U 

05 UJ 05 U 05 U 170 230 
06 J 1 U 1 U 5 13 U 

05 UJ 05 U 05 U 05 U 7 U 
1 UJ 1 U 1 U 07 J 13 U 

05 UJ 05 U 05 U 05 U 7 U 
1 UJ 1 UJ 1 UJ 1 U 13 UJ 

06 UJ 06 U 06 U 06 U 8 U 
05 UJ 05 U 05 U 4 7 U 
1 UJ 1 U 1 U 1 U 13 U 

100 UR 100 UR 100 UR 100 UR 1300 UR 
5 UJ 5 UR 5 UR 5 UR 63 UR 
5 UJ 5 UJ 5 UJ 5 U 63 UJ 
5 UJ 5 U 5 U 5 U 63 U 
3 UJ 3 UJ 3 U 3 U 32 UJ 
5 UR 5 UR 5 UR 5 UR 63 UR 
40 UJ 40 U 40 U 40 U 500 U 
10 UR 10 UR 10 UR 10 UR 130 UR 
10 UR 10 UR 10 UR 10 UR 130 UR 
05 UJ 05 U 05 U 05 U 7 U 
05 UJ 05 U 05 U 05 U 7 U 
05 UJ 05 UJ 05 U 05 U 7 UJ 
1 UJ 1 U 1 U 1 U 13 U 
1 UJ 1 U 1 U 1 UJ 13 U 

05 UJ 05 U 05 U 05 U 7 U 
05 UJ 05 U 05 U 05 U 7 U 
05 UJ 05 U 05 U 05 U 7 U 
1 UJ 1 U 1 U 1 U 13 U 

05 UJ 05 U 05 U 15 9 BJ 
1 UJ 1 U 1 U 1 U 13 U 
1 UJ 1 UJ 1 UJ 1 U 13 UJ 
1 UJ 1 U 1 U 5 13 U 

3 UJ 3 U 3 U 3 U 32 U 
1 UJ 1 U 1 U 1 U 13 U 

07 UJ 07 UJ 07 UJ 07 U 9 UJ 
1 UJ 1 U 1 U 1 U 13 U 

05 UJ 05 U 05 U 05 U 7 U 
40 UR 40 UR 40 UR 40 UR 500 UR 
20 UR 20 UR 20 UR 20 UR 250 UR 
1 UJ 1 U 1 U 1 U 13 U 
1 UJ 1 U 1 U 1 UJ 13 UJ 
1 UJ 08 BU 05 U 6 BU 5 BU 
5 UJ 5 U 5 Ii 5 U 63 U 

20 UR 20 UR 20 UR 20 UR 250 UR 

05 UJ 05 U 05 U 05 U 7 U 

05 UJ 05 U 05 U 6 7 U 

05 UJ 05 U 05 U 05 U 7 U 
3 UJ 3 U 3 U 3 U 32 U 
1 UJ 1 U 1 U 2 13 U 

3 UJ 3 UJ 3 U 3 U 35 UJ 
1 UJ 1 UJ 1 UJ 1 U 13 UJ 

4 J 05 U 04 J 180 J 190 

1 UJ 1 U 1 U 1 U 13 U 



Location 01-01 

Sample 01GWG10l 

Matrix Ground Water 

VInyl Acelale 3 UJ 
Vmyl Chloride 1 U 
Semlvolatlle Organic Compounds (ug/L 

1.2.4,5-Tetrachlorobenzene 10 U 
1,2,4-Tnchlorobenzene 10 U 
l,2-0lchlorobenzene 5 U 
1,3·Dlchlorobenzene 5 U 
1 4-0lchlorobenzene 5 U 
1,4-Naphthoqulnone 10 U 
1,4-Phenylenedlamlne 25 U 
I-Naphthylamlne 10 U 
2,2' -OXybIS( l-Chloropropane 5 U 
2,3,4,6-T elrachlorcphenol 10 U 
24,5-Tnchlorophenol 25 U 
2,46-Trlchlorophenol 10 U 
2,4-0Ichlorophenol 10 U 
2,4-Dlmethylphenol 10 U 
2.4-0Inllrophenol 25 U 
2.6-0Ichlorophenol IOU 
2-A~etylamlnofluorene 5 U 
2 Chloronaphthalene 5 U 
2-Chlorophenol 5 U 
2-Methylnaphthalene 5 U 
2-Methylphenol 6 U 
2-Naphlhylamlne 5 U 
2 Nltroamhne t3 U 
2 Nllrophenol 10 U 
2 Plcollne 5 U 
3 3' Olchlorobenzldme 10 U 
3 3 01melhylbenzldlne 10 U 
3-Methylcholanlhrenc 5 U 
3 Methylphenol 5 U 
3-Nltroamhne 25 U 
4,6 D1nllro-2 Melhytphenol 25 U 
4 Amlnoblphenyl 5 U 
4 Bromophenyl Phenyl Ether IOU 
4·Chloro-3-Methylphenol 10 U 
4-Chloroanlhne 10 U 
4-Chlorophenyl Phenyl Ether 5 U 
4-Methylphenot 5 U 
4-Nltroamhne 25 U 
4-Nltrophenol 25 U 
4-Nltroqumohne-l-0xlde 25 UR 
5-Nltro--O-TOlUidine 10 U 
7 .12-Dlmet~benz(A)Anthracene 5 U 
A,A.Dlmethylphenethylamlne 25 U 
Acenaphthene 02 UJ 
Acenaphthylene 02 U 

Acetophenone 5 U 
Amhne 10 U 
Anthracene 02 U 
Aramlte 25 U 
Benzo A Anthracene 02 U 
Benzo A Pyrene 02 U 
Benzo B Fluoranthene 02 U 
Benzo G,H,I Perylene 02 UJ 
Banzo K Fluoranthene 02 UJ 

(I) Reanalyzed on February 22, 2002 for gross beta 

NA=NotW 

01-02 01-03 

01 GW0201 01GW0301 

Ground Water Ground Water 
2500 UJ 3 UJ 

1000 U 1 U 

10 U 10 U 

IOU IOU 

5 U 5 U 

5 U 5 U 

5 U 5 U 
10 U 10 U 

25 U 25 U 

IOU 10 U 

5 U 5 U 
10 U 10 U 

25 U 25 U 

to U 10 U 

10 U to U 

IOU 10 U 

25 U 25 U 
10 U 10 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 
5 U 5 U 

6 U 6 U 

5 U 5 U 
13 U t3 U 

IOU to U 

5 U 5 U 
tU U IOU 
10 U 10 U 

5 U 5 U 

5 U 5 U 

25 U 25 U 

25 U 25 U 

5 U 5 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

5 U 5 U 

5 U 5 U 

25 U 25 U 

25 U 25 U 

25 UR 25 UR 

10 U 10 U 

5 U 5 U 

25 U 25 U 

02 U 02 U 
0763 02 U 

5 U 5 U 

10 U 10 U 

02 U 02 U 

25 U 25 U 

02 U 02 U 

02 U 02 U 

02 U 02 U 

02 U 02 U 

02 U 02 U 

TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
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NSWC CRANE 
CRANE, INDIANA 
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01-04 01-05 01-06 01-07 

01GW0401 01GW0501 01GW0601 01GW0701 

Ground Water Ground Water Ground Water Ground Water 
3 UJ 3 U 3 UJ 3 U 
1 U 1 U 1 U 1 U 

10 U 10 U 10 U NA 

10 U 10 U 10 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U NA 

10 U- 10 U 10 U NA 

25 U 25 U 25 U NA 

10 U 10 U 10 U NA 

5 U 5 U 5 U NA 

10 U 10 U 10 U NA 

25 U 25 U 25 U NA 

10 U 10 U 10 U NA 

10 U 10 U 10 U NA 

10 U 10 U 10 U NA 

25 U 25 U 25 U NA 

10 U 10 U 10 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U NA -
5 U 5 U 5 U NA 

6 U 6 U 6 U NA 

5 U 5 U 5 U NA 

13 U 13 U 13 U NA 

10 U to U 10 U NA 

5 U 5 U 5 U NA 

to U 10 U to U NA 

to U 10 U 10 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U NA 

25 U 25 U 25 U NA 

25 U 25 U 25 U NA 

5 U 5 U 5 U NA 

10 U 10 U 10 U NA 

10 U 10 U 10 U NA 

10 U 10 U 10 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U NA 

25 U 25 U 25 U NA 

25 U 15 J 25 U NA 

25 UR 25 UR 25 UR NA 

10 U 10 U 10 U NA 

5 U 5 U 5 U NA 

25 U 25 U 25 U NA 

00793 J 02 U 02 U NA 

02 U 02 U 02 U NA 

5 U 5 U 5 U NA 

10 U 10 U 10 U NA 

02 U 02 U 02 U NA 

25 U 25 U 25 U NA 

02 U 02 U 02 U NA 

02 U 02 U 02 U NA 

02 U 02 U 02 U NA 

02 U 02 U 02 UJ NA 

02 U 02 U 02 U NA 

• 

01-08 01-09 01-10 01-11 01-12 
01GWOBOl 01GW0901 01GW100l 01GWll0l 01GW1201 

Ground Water Ground Water Ground Water Ground Water Ground Water 
3 UJ 3 UJ 3 UJ 3 U 32 UJ 
1 UJ 1 U 1 U 1 U 13 U 

NA NA NA 10 U NA 

NA NA NA 10 U NA 

NA NA NA 5 U NA 

NA NA NA 5 U NA 

NA NA NA 5 U NA 

NA NA NA 10 U NA 

NA NA NA 25 UJ NA 

NA NA NA 10 U NA 

NA NA NA 5 U NA 

NA NA NA 10 U NA 

NA NA NA 25 U NA 

NA NA NA 10 U NA 

NA NA NA 10 U NA 

NA NA NA 10 U NA 

NA NA NA 25 U NA 
NA NA NA 10 U NA 

NA NA NA 5 U NA 

NA NA NA 5 U NA 

NA NA NA 5 U NA 
NA NA NA 5 U NA 

NA NA NA 6 U NA 

NA NA NA 5 U NA 

NA NA NA 13 U NA 
NA NA NA 10 U NA 

NA NA NA 5 U NA 
NA NA NA to U NA 

NA NA NA 10 U NA 

NA NA NA 5 U NA 

NA NA NA 5 U NA 
NA NA NA 25 U NA 
NA NA NA 25 U NA 
NA NA NA 5 U NA 
NA NA NA 10 U NA 

NA NA NA 10 U NA 

NA NA NA 10 U NA 

NA NA NA 5 U NA 

NA NA NA 5 U NA 

NA NA NA 25 U NA 

NA NA NA 25 U NA 

NA NA NA 25 UR NA 

NA NA NA 10 U NA 

NA NA NA 5 U NA 

NA NA NA 25 U NA 

NA NA NA 00896 J NA 

NA NA NA 02 U NA 

NA NA NA 5 U NA 

NA NA NA 10 U NA 

NA NA NA 02 U NA 

NA NA NA 25 U NA 
NA NA NA 02 U NA 

NA NA NA 02 U NA 

NA NA NA 02 U NA 

NA NA NA 02 U NA 

NA NA NA 02 U NA 

• 



• 
Location OHI1 
Sample 01GW0101 
Matrix Ground Water 

Benzyl Alcohol 7 U 
Bls(2-Chloroelhoxy)Methane 10 UJ 
Bls(2-Chloroelhyl)Ether 5 U 
Bls(2-Elhylhexyl)Phthalate 7 J 
Butyl Benzyl Phthalate 5 U 
ChlorobenZllate 10 U 
Chrysene 02 UJ 
Olallale 5 U 
Dlbenzo(A,H)Anlhracene 5 U 
Dlbenzofuran 10 U 
Dlethyl Phthatate 02 U 
DImethyl Phthatate 5 U 
DI-N-Butyl Phthatate 5 U 
D,-N-Oetyl Phthalate 6 U 
Dlphenylamme 5 U 
Ethyl Methane Sulfonate 5 U 
Fluoranlhene 02 U 
Fluorene 02 U 
Hexachlorobenzene 10 U 
Hexachlorobutadlene 10 U 
Hexachlorocyclopentadrene 10 UR 
Hexachloroethane 5 U 
Hexachlorophene 400 UJ 
Hexachloropropene 10 U 
Indeno( 1,2,3-CD)Pyrene 02 U 
Isodnn 10 U 
Isophorone 5 U 
Isosairole 10 U 
Kepone 25 U 
Melhapynlene 25 UR 
Methyl Methane Sulfonale 13 U 
Naphthalene 10 U 
N-Nltrosodlelhylamlne 6 U 
N-Nltrosodlmelhylamlne 5 U 
N-r~ltroso-DI-N-Bulylamlne 5 U 
N-Nltroso-DI-N-Propylamlne 7 U 
N-Nllrosomelhylelhylamlne 5 U 
N-N,lrosomorphollne 10 U 
N-Nllrosoplperldme 5 U 
N-Nllrosopyrrohdlne 02 U 
o O.O-Tnelhyl Phosphorolhloale 10 U 
O-TolUldme 5 U 
P-(DlmethylamlnojAzobenzene 10 U 
Pentachlorobenzene 10 U 
Penlachloron.trobenzene 25 U 
Phenacelln 10 U 
Phenanthrene 02 U 

Phenol 10 U 
Pronamlde 10 UR 
Pyrene 02 U 
PYrldme 10 U 
Salrole 10 U 
Energertles (ugIL) 
1,3.5-Trlnltrobenzene 065 U 
1,3-D.nllrobenzene 065 U 
2,4,6-TrInItrotoluene 065 U 
2,4-Dlmtrotoluene 

- __ 0_65 U 

(1) Reanalyzed on February 22, 2002 for gross be1a 
NA ; NOI Analyzed 

OHl2 01-03 
01GW0201 01GW0301 

Ground Water Ground Water 

7 U 7 U 

lOU lOU 

5 U 5 U 

5 U 5 U 
5 U 5 U 
10 U 10 U 
02 U 02 U 

5 UJ 5 UJ 

5 U 5 U 
10 U 10 U 

02 U 02 U 
5 U 5 U 
5 U 5 U 
6 U 6 U 
5 U 5 U 
5 U 5 U 

02 U 02 U 
00593 J 02 U 

lOU 10 U 
lOU lOU 
10 U lOU 
5 J 5 U 

400 UJ 400 UJ 

lOU 10 U 

02 U 02 U 
10 U lOU 

5 U 5 U 

lOU to U 

25 U 25 U 

25 UR 25 UR 

13 U 13 U 

lOU lOU 

6 U 6 U 

5 U 5 U 

5 U 5 U 
7 U 7 U 

5 U 5 U 
10 U 10 U 

5 U 5 U 
0579 02 U 
10 U 10 U 

5 U 5 U 

lOU lOU 
10 U lOU 

25 U 25 U 

10 U 10 U 
02 U 02 U 
10 U 10 U 

10 UR 10 UR 

02 U 02 U 
10 U 10 U 

10 U 10 U 

065 U 065 U 

065 U 065 U 
065 U 065 U 

065 U 065 U 

• TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 

CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 
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01-04 01-05 01-06 01-07 
01GW0401 01GW0501 01GW0601 01GW0701 

Ground Water Ground Water Ground Water Ground Water 
7 U 7 U 7 U NA 
lOU 10 U 10 U NA 

5 U 5 U 5 U NA 
5 U 5 U 5 U NA 

5 U 5 U 5 U NA 
10 U 10 U lOU NA 

02 U 02 U 02 U NA 

5 U 5 U 5 U NA 
5 U 5 U 5 U NA 
10 U 10 U 10 U NA 
02 U 02 U 02 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U Nil 

6 U 6 U 6 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U NA 

02 U 02 U 02 U NA 

02 U 02 U 02 U NA 

10 U 10 U 10 U NA 

10 U 10 U lOU NA 

10 U 10 U 10 U NA 
5 U 5 U 5 U NA 

400 UJ 400 UJ 400 UJ NA 
10 U 10 U 10 U NA 

02 U 02 U 02 U NA 
10 U 10 U 10 U NA 

5 U 5 U 5 U NA 

10 U 10 U 10 U NA 

25 U 25 U 25 U NA 

25 U 25 UR 25 U NA 
13 U 13 U 13 U NA 
10 U 10 U 10 U NA 

6 U 6 U 6 U NA 

5 U 5 U 5 U NA 

5 U 5 U 5 U NA 

7 U 7 U 7 U NA 

5 U 5 U 5 U NA 

lOU 10 U lOU NA 

5 U 5 U 5 U NA 
02 U 02 U 00796 J NA 

10 U 10 U lOU NA 

5 U 5 U 5 U NA 

10 U 10 U 10 U NA 

10 U 10 U 10 U NA 

25 U 25 U 25 U NA 

10 U 10 UJ 10 U NA 
02 U 02 U 02 U NA 

lOU 10 U lOU NA 
10 UR 10 UR 10 UR NA 

02 U 02 U 02 U NA 
10 U 10 U 10 U NA 

10 U 10 U 10 U NA 

065 U 065 U 065 U NA 

065 U 065 U 065 U NA 
065 U 065 U 065 U NA 
065 U 065 U 065 U NA 

• 
01-0B 01-09 01-10 0,.,1 01-12 

01GWOBOI 01GW0901 01GW100l 01GWll0l 01GW1201 
Ground Water Ground Water Ground Water Ground Water Ground Water 

NA NA NA 7 U NA 
NA NA NA 10 U NA 
NA NA NA 5 U NA 
NA NA NA 15 J NA 
NA NA NA 9 J NA 
NA NA NA 10 U NA 
NA NA NA 02 U NA 
NA NA NA 5 U NA 
NA NA NA 5 U NA 
NA NA NA 10 U NA 
NA NA NA 02 U NA 
NA NA NA 5 U NA 
NA NA NA 5 U NA 
NA NA NA 6 U NA 
NA NA NA 5 U NA 
NA NA NA 5 U NA 
NA NA NA 02 U NA 
NA NA NA 02 U NA 
NA NA NA 10 U NA 
NA NA NA 10 U NA 
NA NA NA lOU NA 
NA NA NA 5 U NA 
NA NA NA 400 UJ NA 
NA NA NA 10 UJ NA 
NA NA NA 02 U NA 
NA NA NA 10 U NA 
NA NA NA 5 U NA 
NA NA NA 10 U NA 
NA NA NA 25 U NA 
NA NA NA 25 U NA 
NA NA NA 13 U NA 
NA NA NA 10 U NA 
NA NA NA 6 UJ NA 
NA NA NA 5 U NA 
NA NA NA 5 U NA 
NA NA NA 7 U NA 
NA NA NA 5 U NA 
NA NA NA 10 U NA 
NA NA NA 5 UJ NA 
NA NA NA 0103 J NA 
NA NA NA 10 U NA 
NA NA NA 5 U NA 
NA NA NA 10 U NA 
NA NA NA 10 U NA 
NA NA NA 25 U NA 
NA NA NA 10 U NA 
NA NA NI\ 02 U NA 
NA NA NA 10 U NA 
NA NA NA 10 UR NA 
NA NA NA 02 U NA 
NA NA NA 10 U NA 
NA NA NA 10 U NA 

NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 



Location OH)l 

Sample 01GW010l 

Matrix Ground Water 
2,6·DlOltrololuene 065 U 
2-Amlno-4,6-Dlnltrotoluene 065 U 
2-Nltrotoluene 065 U 
3-Nltrotoluene 065 U 
4·Amlno-2,6-0Inllrotoluene 065 U 
4-Nltrololuene 065 U 
HMX 0201 J 
Nitrobenzene 065 U 

AOX 065 U 
Tetry! 065 U 
PesticideS/PCBs uglL 
4,4'-000 008 U 
4,4'-00E 008 U 
4,4'-00T 008 U 
Aldnn 004 U 
Alpha-BHC 004 U 
Alpha-Chlordane 004 U 
Aroclor·l016 1 U 
Aroclor-1221 1 U 
Aroclar -1232 1 U 
Aroclor-1242 1 U 
Aroctor-1248 1 U 
Aroclor-12S4 1 U 

Aroclor -1260 1 U 
Bela-BHC 004 U 

Oelta·BHC 004 U 
Dleldnn 008 U 
Endosultan I 004 U 
Endosulfan II 008 U 
Endosulfan Sullale 008 U 
Endnn 008 U 
Endnn Aldehyde 008 U 
Gamma-SHe (lindane) 004 U 

Gamma-Chlordane 0025 J 
Heptachlor 0042 BU 
Heptachlor Epoxlde 004 U 

Methoxychlor o 3S U 

Toxaphene 25 U 

Herbicides (uglL) 
~ 

24,5-T 08 UJ 

2,4,5·TP (5,lvex) 05 UJ 
2,4-0 25 U 

Omoseb 1 UA 
Pentachlorophenol 05 U 

Total Melals (uglL) Total Melals (uglL) 
Aluminum 688 
Antimony 16 U 

ArseniC 15 U 
Barium 291 

Berylhum 040 U 
Cadmium 030 U 
Calcium 105000 J 

Chromium 060 U 
Cobalt 111 

Copper 090 U 

Iron 1410 

Lead 16 U 

{ll Reanalyzed on February 22, 2002 for gross bela 

NA=NOI. 

01-02 01-03 
01GW0201 01 GW0301 

Ground Water Ground Water 

065 U 065 U 
065 U 065 U 

0202 J 065 U 

065 U 065 U 
065 U 065 U 
065 U 065 U 
065 U 065 U 
065,U 065 U 

0855 I'l 00858 A 

065 U 065 U 

008 U 008 U 

008 U 008 U 
008 U 008 U 
004 U 004 U 
004 U 004 U 
004 U 004 U 

1 U 1 U 
1 U 1 U 
1 U 1 U 

1 U 1 U 
1 U 1 U 
1 U 1 U 

1 U 1 U 
004 l) 004 U 

004 U 004 U 

008 U 008 U 

004 U 004 U 

025 A 008 U 
008 U 008 U 
008 U 008 U 
008 U 008 U 
004 U 004 U 

004 U 0075 J 

004 U 0059 U 
004 U 004 U 
038 U 038 U 

25 U 25 U 

08 U 08 U 

05 U 05 U 
25 U 25 U 
1 U 1 U 

05 U 05 U 

402 U 5700 
16 U 16 U 

15 U 79 

134 258 
040 U 059 

074 094 

121000 J 60200 J 
061 U 71 J 

31 141 

090 U 145 J 

221 8670 

16 U S 2 J 

TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 
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01-04 01-05 01-06 01-07 

01 GW0401 01GW0501 01GW0601 01 GW0701 

Ground Water Ground Water Ground Water Ground Water 

065 U 065 U 065 U NA 

065 U 065 U 065 U NA 

065 U 065 U 065 U NA 

065 U 065 U 065 U NA 

065 U 0263 J 065 U NA 

065 U 065 U 065 U NA 

065 U 065 U 0171 A NA 

065 U 065 U 065 U NA 

065 U 065 U 065 U NA 

065 U 065 U 065 U NA 

008 UJ 008 U 008 U NA 

008 U 008 U 008 U NA 

008 U 008 U 008 U NA 
004 U 004 U 004 U NA 

004 U 004 U 004 U NA 

004 U 004 U 004 U NA 

1 U 1 U 1 U NA 

1 U 1 U 1 U NA 

1 U 1 U 1 U NA 

1 U 1 U 1 U NA 

1 U 1 U 1 U NA 
1 U 1 U 1 U NA 

1 U 1 U 1 U NA 

004 U 004 U 004 U NA 

004 U 004 U 004 U NA 

008 U 008 U 008 U NA 

004 U 004 U 004 U NA 

008 U 008 U 008 U NA 

008 UJ 008 U 008 U NA 

008 U 008 U 008 U NA 

008 U 008 U 008 U NA 

004 U 004 U 004 U NA 

004 U 004 U 004 U NA 

0013 BU 005 BU 0049 BU NA 

004 U 004 U 004 U NA 

038 U 038 U 038 U NA 

25 U 25 U 25 U NA 
--

08 U 08 U 08 U NA 

05 U 05 U 05 U NA 

25 U 25 U 25 U NA 

1 U 1 U 1 UJ NA 

05 U 05 U 05 U NA 

402 U 403 U 402 U 1330 
19 30 16 U 16 U 

25 U 15 U 32 U 27 

171 250 213 156 

040 U 040 U 040 U 040 U 

030 U 030 U 030 U 030 U 

89100 196000 170000 77100 

060 U 070 U 060 U 15 

IOU 30 IOU 64 

090 U 090 U 090 U 29 
249 319 398 1410 

16 U 
~ 

16 U ~ 16 U 16 U 

• 

01-oS 01-09 01-10 0,.,1 0,.,2 
01GWOSOl 01 GW0901 01GW100l 01GWll0l 01GW1201 

Ground Water Ground Water Ground Water Ground Water Ground Water 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 
NA NA NA 065 U NA 

NA NA NA 008 U NA 
NA NA NA OOS U NA 
NA NA NA 008 U NA 
NA NA NA 004 U NA 

NA NA NA 004 UJ NA 
NA NA NA 004 U NA 
NA NA NA 1 U NA 
NA NA NA 1 U NA 
NA NA NA 1 U NA 

NA NA NA 1 U NA 
NA NA NA 1 U NA 
NA NA NA 1 U NA 

NA NA NA 1 U NA 
NA NA NA 004 U NA 
NA NA NA 004 U NA 

NA NA NA 008 U NA 
NA NA NA 004 U NA 
NA NA NA 008 U NA 
NA NA NA OOS U NA 

NA NA NA 008 U NA 
NA NA NA 008 U NA 
NA NA NA 004 U NA 
NA NA NA 004 U NA 
NA NA NA 0023 J NA 
NA NA NA 004 U NA 

NA NA NA 038 U NA 

NA NA NA 25 U NA 

NA NA NA 08 U NA 

NA NA NA 05 U NA 

NA NA NA 25 U NA 

NA NA NA 1 UJ NA 

NA NA NA 05 U NA 

403 U 162 402 U 1370 J 447 

16 U 16 U 21,U 47 U 16 U 
15 U 15 U 15 U 36 15 U 

194 160 417 454 150 

040 U 040 U 040 U 070 U 040 U 

030 U 030 U 030 U 041 U 030 U 

66100 39800 J 113000 J 95100 86000 
070 U 098 U 060 U 36 U 17 U 

27 12 27 178 19 

090 U 090 U 090 U 26 U 090 U 
6370 624 673 1160 J 487 

16 U 16 U 16 U 070 U 16 U J 

• 



• 
Location 01-01 
Sample 01GW010l 
Matrix Ground Water 

Magnesium 72400 J 
Manganese 2450 J 
Mercury 010 U 
Nickel 102 J 
Potassium 3010 
Selentum 080 U 
Silver 30 U 
Sodium 48500 J 
Strontium 265 J 
Thalhum 50 UJ 
Thorium· Calc 0605 U 
Ton 190 U 
VanadIum 30 U 
Zinc 113 U 
Dissolved Metals (uglL) Dissolved Metals (uglL) 
Alummum I<A 
Antlmo~y NA 
ArseniC NA 
Banum NA 
Berylhum NA 
Cadmium NA 
Calcium NA 
Chromium NA 
Cobalt NA 
Copper NA 
Iron NA 
Lead NA 
MagneSium NA 
Manganese NA 
Mercury NA 
Nickel NA 
Potassium NA 
Selenium NA 
Silver NA 
Sodium NA 
Strontium NA 
Thallium NA 
ThOrium - Calc NA 
Ton NA 
Vanadium NA 
Zinc NA 
Miscellaneous Parameters (mglL) 

1,4-01Ihlane 200 U 
1,4·0xathtane 200 U 
Bls(2-Chloroethyl)Sulhde 200 U 
Total Organic Carbon 45 J 
Total Aadlologlcals (pCIIL) Total Aadlologlcals (pCIIL) 

Gross Alpha 482 J 
Gross Beta 11 8 J 
Thoflum-228 00875 U 
Thorrum-230 0230 U 
Thonum-232 00457 U 
Dissolved Radlologlcals (pCI/L) 
Gross Alpha NA 
Gross Beta NA 
ThOflum-228 NA 
Thonum-230 NA 

III Reanalyzed on February 22, 2002 for gross beta 
NA = Not Analyzed 

01-02 01-03 
01 GW0201 01GW0301 

Ground Water Ground Water 

72100 J 18000 J 
434 J 2670 J 
010 U 010 U 
414 J 31 9 J 
1530 4300 

080 U 080 U 
30 U 30 U 

102000 J 10700 J 
257 J 158 J 

50 UJ 50 UJ 
145 U 0363 U 
190 U 190 U 
30 U 118 
619 J 438 U 

NA 402 U 
NA 16 U 
NA 23 
NA 215 
NA 040 U 
NA 030 U 
NA 60500 J 
NA 060 U 
NA 83 
NA 090 U 
NA 288 
NA 16 U 
NA 16600 J 
NA 2740 J 
NA 010 U 
NA 177 J 
NA 3630 
NA 080 U 
NA 30 U 
NA 7100 J 

NA 153 J 
NA 50 UJ 
NA 0404 U 
NA 190 U 

NA 30 U 
NA 62 U 

200 U 200 U 
200 U 200 U 
200 U 200 U 
78 J 353 J 

300 UJ 150 J 
318 679 

0166 U 00399 U 
0106 U 0119 U 

0154 U 00399 U 

NA NA 
NA NA 
NA NA 
NA NA 

• TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
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01-04 01-05 01-06 01-07 
01GW0401 01GW0501 01GW0601 01GW0701 

Ground Water Ground Water Ground Water Ground Water 

59800 151000 156000 22000 
15 590 379 1500 

010 U 015 010 U 024 
070 U 69 26 176 

1310 2800 J 2790 10400 J 
080 U 080 U 080 U 080 U 

30 U 070 U 30 U 11 
80800 117000 17200 12500 
148 J 347 J 958 J 576 J 

50 U 41 50 U 46 
0585 U 0810 0329 NA 
190 U 173 U 190 U 173 U 
30 U 050 U 30 U 11 
11 U 17 U 11 U 86 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA ,- NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

200 U 200 U 200 U NA 
200 U 200 U 200 U NA 
200 U 200 U 200 U NA 

37 478 621 NA 

205 J 335 U 526 J 108 U 
486 U 446 U 516 U 142 

0108 U 00863 U 00408 NA 
0130 U 0135 U 0122 U NA 
00207 U 0135 00631 U NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

• 
01-08 01-09 01-10 01-11 01-12 

01 GW0801 D1GW09Dl D1GW1DDl D1GWll0l D1GW12Dl 
Ground Water Ground Water Ground Water Ground Water Ground Water 

23400 10400 J 20400 J 5780 J 25000 
886 144 J 987 J 303 J 401 

013 010 U 010 U 013 U 010 U 
41 11 5 J 85 J 105 647 

2370 J 1170 2070 1350 J 1340 

080 U 080 U 22 U 23 U 080 U 
071 30 U 30 U 065 J 30 U 
6100 3070 J 7900 J 5830 J 14800 

211 J 765 J 214 J 988 J 132 J 
36 50 UJ 50 UJ 39 U 50 U 
NA NA NA 0228 NA 

173 U 190 U 190 U 173 U 190 U 
050 U 30 U 30 U 33 U 30 U 

82 94 U 36 U 274 232 

NA NA 402 U 870 U NA 
NA NA 31 U 21 U NA 
NA NA 15 U 30 U NA 
NA NA 410 362 NA 
NA NA 040 U 070 U NA 
NA NA 030 U 049 U NA 
NA NA 115000 J 93100 NA 
NA NA 060 U IOU NA 

., 
NA NA 24 IOU NA 
NA NA 090 U 13 U NA 
NA NA 414 51 7 J NA 
NA NA 16 U 070 U NA< 
NA NA 20400 J 5430 J NA 
NA NA 1010 J 224 J NA 
NA NA 010 U 014 U NA. 
NA NA 87 J 49 U NA 
NA NA 1990 1100 J NA 
NA NA 080 U 23 U NA 
NA NA 30 U 020 U NA 
NA NA 7640 J 5000 J NA 
NA NA 212 J 965 J NA 
NA NA 50 UJ 39 U NA 
NA NA NA 0377 U NA 
NA NA 190 U 173 U NA 
NA NA 30 U 030 U NA 
NA NA 70 U 94 U NA 

NA NA NA 200 U NA 
NA NA NA 200 U NA 
NA NA NA 200 U NA 
NA NA NA NA NA 

149 J 1 87 J 246 J 476 J 204 J 
258 232 U 353 828 J 381 U 
NA NA NA 00329 NA 
NA NA NA 0146 U NA 
NA NA NA 00346 U NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA 00493 U NA 
NA NA NA 0124 U NA 



Location OHI1 
Sample 01GW010l 
Matrix Ground Water 

I~!!~~·~~2 - ---- --------
NA 

Field Parameters 

Dissolved Oxygen {mglL) 095_ 
OXidation Reduction Potential (mV) 393 
pH (5 U) 600 
Specific Conductance (mS/cm) 1007 
Temperature (C) 1538 
Turbldlly (NTU) 47 

(I) Reanalyzed on February 22. 2002 lor gross bela 

NA=NotW 

01-02 01-03 
01 GW0201 01 GW0301 

Ground Water Ground Water 

NA NA 

16 084 
480 -152 
617 626 
1659 0486 
175 174 
33 14 

TABLE E·3·1 

SUMMARY OF ANALYTIC RESULTS· ROUND 1 GROUND WATER 
CRANE 158· MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
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01-04 01-05 01-06 01-07 
01GW0401 01GWOSOI 01 GW0601 01GW0701 

Ground Water Ground Waler Ground Water Ground Water 

NA NA NA NA 

063 237 069 038 
490 4904 109 2215 
67 6 525 69 

0922 237 167 0518 
187 1546 1462 1386 
15 26 26 49 

• 

01-08 01-09 0,.,0 0,.,1 0,.,2 
01GW0801 01 GW0901 01GW1001 01GWll0l 01GW1201 

Ground Water Ground Water Ground Water Ground Water Ground Water 
NA NA NA 00337 U NA 

039 071 072 101 1 56 
396 6181 71 4448 466 
628 441 633 574 589 
0546 0272 0699 0444 0843 
1439 154 2189 1715 183 

5 48 89 27 4 1 
--

• 



• 
Location 01-13 
Sample 01GW1301 
Matrix Grour"d Water 

Risk Site 
Sample Date 9/5/2001 

Volatile Organic Compounds ugiL 

1,l,l,2·Tetrachtoroelhane 05 U 
1 ,1 , I-Trichloroethane 05 U 
1,1.2.2-Tetrachloroethane 9 J 
1,1,2-Trichloroethane 1 U 
l,l·0lchloroethane 05 U 
1,1·Dlchloroethene 1 U 
1,2,3-Tnchloropropane 05 U 
1,2-Dlbromo-3-Chloropropane 1 UJ 
1,2-Dlbromoethane 06 U 
1,2-Dlchloroethane 05 U 
1,2-Dlchloropropane 1 U 
1,4-010xane 100 UR 
2 Bulan one 5 UR 
2-Hexanone 5 UJ 
3-Chtoropropene 5 U 
4-Methyl-2-Pentanone 3 UJ 
Acetone 5 UR 
Acetonitrile 40 U 
Acrolein 10 UR 
Acrylon.trile 10 UR 
Benzene 05 U 
Brarnad.chloromethane 05 U 
Bromoform 05 UJ 
Bromomethane 1 U 
Carbon Disuilide 1 U 
Carbon T etrachlor.de 05 U 
Chlorobenzene 05 U 
Chlorodlbromomelhane 05 U 
Chloroelhdne 1 U 
Chloroform 05 SU 
Chloromethane 1 U 
Chloroprene 1 UJ 
C's, 2-0lchloroelhene 1 U 
CIS 1,3-Dlchloropropene 3 U 
Dlbromomelhane 1 U 
Olchlorodlfluoromelhane 07 UJ 
Ethyl Methdcrylate 1 U 
Ethylbenzene 05 U 
Isobulanol 40 UR 
Methacrylonltrlle 20 UR 
MSlhyllod,ds 1 U 
Methyl Methacrylate 1 UJ 
Methylene Chloride 05 BU 
Pentachloroethane 5 U 
Proplon.tnle 20 UR 

SIY'sns 05 U 
Tetrachloroethene 05 U 
Toluene 05 U 
TOlal Xylenes 3 U 
Trans-' ,2-Dlchloroethene 1 U 
Trans-' ,3-Dlchloropropene 3 UJ 
Trans-' ,4-Dlchloro-2-Butene 1 UJ 
Tnchloroethene 8 J 
Tnchlorolluoromethane 1 U 

1'1 Reanalyzed on February 22, 2002 for gross beta 
NA = Not Analyzed 

01-14 01-15 
01GW1401 01GW1501 

Ground Water Ground Water 

Site Site 
8/24/2001 9/512001 

05 U 13 U 
05 U 13 U 

8 250 
04 J 14 J 
05 U 13 U 
1 U 25 U 

05 U 13 UJ 
1 U 25 UJ 

08 U 15 U 

03 J 13 U 
1 U 25 U 

100 UR 2500 UR 

5 UR 130 UR 

5 UJ 130 UJ 

5 U 130 U 

3 UJ 65 UJ 
5 UJ 130 UR 
40 U 1000 U 
10 UR 250 UR 
10 UR 250 UR 
05 U 13 U 

05 U 13 U 
05 U 13 U 
1 U 25 U 
1 UJ 25 U 
05 U 13 U 

05 U 13 U 

05 U 13 U 

1 U 25 U 
01 J 18 U 
1 U 25 U 
1 U 25 U 

09 J 25 U 
3 U 65 U 
1 U 25 U 

07 U 18 U 

1 UJ 25 U 
05 U 13 U 
40 UR 1000 UR 
20 UR 500 UR 

1 U 25 UJ 
1 UJ 25 UJ 
2 BU 53 BU 
5 U 130 U 

20 UR 500 UR 

05 U 13 U 

05 U 13 U 

05 U 13 U 

3 U 65 U 
03 J 25 U 

3 U 70 U 

1 U 25 UJ 
20 310 

1 U 25 U 

• TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
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01-17 01-18 01-19 01-20 

01GW1701 01GW1801 01GW1901 01GW2001 
Ground Water Ground Water Ground Water Ground Water 

Site Site Site Site 

9/19/2001 9/20/2001 9/18/2001 9/20/2001 

03 J 05 U 5 J 05 U 
05 U 05 U 05 U 05 U 
10 J 03 J 270 30 J 
08 J 1 U 9 J 06 J 
05 U 05 U 05 U 05 U 
04 J 1 U 2 J 1 U 

05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 U 

06 U 06 U 06 U 06 U 
1 J 05 U 10 J 05 U 
1 U 1 U 1 U 1 U 

100 UR 100 UR 100 UR 100 UR 

5 UJ 5 UJ 5 U 5 UJ 
5 UJ 5 UJ 5 UJ 5 UJ 

5 U 5 U 5 U 5 U 

3 U 3 U 3 U 3 U 
5 UR 5 UR 5 UR 5 UR 
40 U 40 U 40 U 40 U 
10 UR 10 UR 10 UR 10 UR 
10 UR 10 UR 10 UR 10 UR 

05 U 05 U 05 U 05 U 

05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 
IU 1 U 1 U I U 
1 U 1 U 1 U 1 U 

05 UJ 05 UJ 05 UJ 05 UJ 

05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 

1 U 1 U 1 U 1 U 
4 J 05 U 27 J 05 BU 
1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 
1 J 1 U 8 J 1 U 

3 U 3 U 3 U 3 U 
1 U 1 U 1 U 1 U 

07 U 07 U 07 U 07 U 
1 U 1 U 1 U 1 U 

05 U 05 U 05 U 05 U 
40 UR 40 UR 40 UR 40 UR 
20 UR 20 UR 20 UR 20 UR 

1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 

1 U 02 J 04 J 03 J 
5 U 5 U 5 U 5 U 

20 UR 20 UR 20 UR 20 UR 

05 U 05 U 05 U 05 U 

1 J 05 U 6 J 05 U 

05 U 05 U 05 U 05 U 

3 U 3 U 3 U 3 U 
07 J 1 U 3 J 1 U 

3 U 3 U 3 U 3 U 
1 UJ 1 UJ 1 U 1 UJ 
45 J 5 J 300 30 J 
1 U 

--
lU_ __ 1 U 1 U 

• 
01-21 01-22 01-23 01-23 (I) 01-24 

01GW2101 01GW2201 01GW2301 01GW2301-RE 01GW2401 
Ground Waler Ground Water Ground Water Ground Water Ground Water 

Site Site Site Site Site 
9/512001 9/19/2001 91712001 91712001 9/20/2001 

05 U 2 J 05 U NA 05 U 

05 U 05 U 05 U NA 05 U 

05 U 150 J 05 U NA 05 U 

1 U 4 J 1 U NA 1 U 

05 U 05 U 05 U NA 05 U 

1 U 08 J 1 U NA 1 U 

05 U 05 U 05 U NA 05 U 
1 UJ 1 U 1 UJ NA 1 U 

06 U 06 U 06 U NA 06 U 
05 U 05 U 05 U NA 05 U 
1 U 1 U 1 U NA 1 U 

100 UR 100 UR 100 UR NA 100 UR 
5 UR 5 UJ 5 UR NA 5 UJ 
5 UJ 5 UJ 5 UJ NA 5 UJ 

5 U 5 U 5 U NA 5 U 
3 UJ 3 U 3 U NA 3 U 
5 UR 5 UR 5 UR NA 5 UR 
40 U 40 U 40 U NA 40 U 
10 UR 10 UR 10 UR NA 10 UR 
10 UR 10 UR 10 UR NA 10 UR 

05 U 05 U 05 U NA 05 U 
05 U 05 U 05 U NA 05 U 
05 UJ 05 U 05 U NA 05 U 

1 U 1 U 1 U NA 1 U 
1 U 1 U 1 U NA 1 U 

05 U 05 UJ 05 U NA 05 UJ 

05 U 05 U 05 U NA 05 U 
05 U 05 U 05 U NA 05 U 

1 U 1 U 1 U NA 1 U 

05 U 15 J 05 U NA 05 U 
1 U 1 U 1 U NA 1 U 

1 UJ 1 U 1 UJ NA 1 U 
1 U 4 J 1 U NA 1 U 

3 U 3 U 3 U NA 3 U 
1 U 1 U 1 U NA 1 U 

07 UJ 07 U 07 UJ NA 07 U 

1 U 1 U 1 U NA 1 U 
05 U 05 U 05 U NA 05 U 
40 UR 40 UR 40 UR NA 40 UR 
20 UR 20 UR 20 UR NA 20 UR 

1 U 1 U 1 U NA 1 U 
1 UJ 1 U 1 U NA 1 U 

05 BU 03 J 02 U NA 1 U 
5 U 5 U 5 IJ NA 5 U 

20 UR 20 UR 20 UR NA 20 UR 

05 U 05 U 05 U NA 05 U 
05 U 3 J 05 U NA 05 U 

05 U 05 U 05 U NA 05 U 

3 U 3 U 3 U NA 3 U 
1 U 2 J 1 U NA 1 U 

3 UJ 3 U 3 U NA 3 U 
1 UJ 1 UJ 1 UJ NA 1 UJ 

05 U 120 J 05 U NA 04 J 

1 U 
-- -

1 U 
- I_U ____ NA 1 U 



Location 01-13 
Sample 01GW1301 
Matrix Ground Water 

Vinyl Acetate 3 UJ 
Vinyl Chlonde 1 U 
Semlvolatile Organic Compounds I 
1.2,4,5-Tetrachlorobenzene NA 
1,2,4-Tnchlorobenzene NA 
1,2-Dlchlorobenzene NA 
1,3 Dichlorobenzene NA 
1,4-Dlchlorobenzene NA 
1 4-NaphlhoQUInone NA 
1,4·Phenylenedtamlne NA 
l-Naphlhylamrne NA 
2,2'-OxybIS( I·Chloropropane) NA 
2,3,4,6-T ctrachtorophenol "IA 
2.4,5-Tnchlorophenol NA 
24,6-Tnchlorophenol NA 
2,4-Dlchlorophenol NA 
2,4·0Imethylphenol NA 
2,4·0rnrlrophenol NA 
2.6-0Lchlorophenol NA 
2·AcetylamlOolluorene NA 
2-Chloronaphthalene NA 
2-Chlorophenol NA 
2-Melhylnaphlhalene NA 
2·Methylphenol NA 
2 Naphlhylamme NA 
2 Nilroaniline NA 
2-Nllrophenol NA 
2 Plcollne NA 
3 J' Olchlorobenz.dlne NA 
3,J Olmelhylbenz.d.ne NA 
3 Melhytcholanlhrene NA 
3 Meth lphonol NA 
3 N.troanlhne NA 
4 6-0Lnltro-2 Methytphenol NA 
4-Amlnoblphenyl NA 
4 Bromophenyl Phenyl Elher NA 
4 Chloro-3-Methytphenol NA 
4-Chloroanlllne NA 
4-Chlorophenyt Phenyl Ether NA 
4-Methylphenol NA 
4-Nltroamhne NA 
4-Nltrophenol NA 
4-Nltroqulnollne 1-0xlde NA 
5 Nltro-O-T olUidme NA 
7,12-Dlmethylbenz(A)Anthracene NA 
A A·Olmethyiphenethylamine NA 
Acenaphthene NA 
Acenaphthylene NA 
Acetophenone NA 
Aniline NA 
Anthracene NA 
Aramlte NA 
8enzo(A)Anthracene NA 
8enzo(A)Pyrene NA 
Benzo B Fluoranthene NA 
Benzo G,H,I Perytene NA 
Benzo K Fluoranthene NA 

(I) Reanalyzed on February 22, 2002 for gross beta 

NA=Note 

01-14 01-15 
01GW1401 01GW1501 

Ground Water Ground Water 

3 UJ 65 UJ 
1 U 25 U 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NI\ 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PAGE 8 OF 18 

01-17 01-18 01-19 01-20 
01 GW1701 01GW1801 01GW1901 01GW2001 

Ground Water Ground Water Ground Water Ground Water 

3 U 3 U 3 U 3 U 
1 U 1 U 1 U 1 U 

10 U 10 U NA NA 
10 U 10 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
25 U 25 U NA NA 
10 U 10 U NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
25 U 25 U NA NA 
10 U 10 U NA NA 
10 U IOU NA NA 
10 U 10 U NA NA 
25 U 25 U NA NA 
10 U 10 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 
6 U 6 U NA NA 
5 U 5 U NA NA 
13 U 13 U NA NA 
10 U IOU NA NA 
5 U 5 U NA NA 
to U 10 U NA NA 
10 U 10 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 

25 U 25 U NA NA 
25 U 25 U NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
10 U 10 U NA NA 
10 U 10 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 

25 U 25 U NA NA 
25 U 25 U NA NA 

25 UR 25 UR NA NA 
10 U 10 U NA NA 
5 U 5 U NA NA 

25 U 25 U NA NA 
02 U 02 U NA NA 
02 U 02 U NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
02 U 02 U NA NA 
25 U 25 U NA NA 
02 U 02 U NA NA 
02 U 02 U NA NA 
02 U 02 U NA NA 
02 U 02 U NA NA 
02 U 02 U NA NA 

• 

01-21 01-22 01-23 01-23 (1
) 01-24 

01GW2101 01 GW2201 01GW2301 01GW2301-RE 01GW2401 
Ground Water Ground Water Ground Water Ground Water Ground Water 

3 UJ 3 U 3 UJ NA 3 U 
1 U 1 U 1 U NA 1 U 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NI't NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

• 



• 
Location 01-13 
Sample 01GW1301 
Matrix Ground Water 

Benzyl Alcohol NA 
Bls(2·Chloroelhoxy)Methane NA 
Bls(2 Chloroelhyl)Elher NA 
Bls(2-Ethylhexyl)Phthalate NA 
Butyl Benzyl Phthalate NA 
Chlorobenzllate NA 
Chrysene NA 
Olallals NA 
Dlbenzo(A,H)Anthracene NA 
Dlbenzoluran NA 
Dlethyl Phlhalate NA 
Dimethyl Phthalate NA 
DI-N-Butyl Phthalate NA 
DI-N-Oetyl Phthalate NA 
Diphenylamine NA 
Ethyl Methane Sullonate NA 
Fluoranthene NA 
Fluorene NA 
Hexachlorobenzene NA 
Hex8chlorobutadlene NA 
Hex8chlorocyclopentadlene NA 
Hexachloroethane NA 
Hexachlorophene\ NA 
Hexachloropropene NA 
Indeno( 1.2.3-CD)Pyrene NA 
Isodrln ; NA 

Isophorone NA 
ISOS81roie NA 
Kapona NA 
Methapynlene NA 
Methyl Methane Sulfonate NA 
Naphthalene NA 
N-Nltrosodleth lamme NA 
N Nltrosodlmethylamlne NA 
N-Nllroso-DJ-N-Bulytamlne NA 
N-Nltroso-DI-N-Propylamme NA 
N Nltrosomelhylethylamme NA 
N-NJlroSOmorphollne NA 
N-NJtrosop'perldlne NA 
N-NJtrosopyrrolJdme NA 
0,0,0-T nethyl Phosphorothloate NA 
o ToluIdine NA 
P-(Dlmelhylamlno)Azobenzene NA 
Pentachlorobenzene NA 
Pentachloronltrobenzene NA 
Phenacetin NA 
Phenanthrene NA 
Phenol NA 
Pronamlde NA 
Pyrene NA 
Pyridine NA 
Safrole NA 
Energertles (ugIL) 
1,3,5-Tnnllrobenzene NA 
1.3-Dtnltrobenzene NA 
2.4.6-Tnnttrotoluene NA 
2.4-Dtnttrotoluene NA 

(OJ Reanalyzed on February 22, 2002 for gross beta 
NA ; Not Analyzed 

01-14 01-15 
01GW1401 01GW1501 

Ground Water Ground Water 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA Nil 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

• TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 9 OF 18 

01-17 01-18 01-19 01-20 
01GW1701 01GW1801 01GW1901 01GW2001 

Ground Waler Ground Water Ground Water Ground Water 

7 U 7 U NA NA 
10 U lOU NA NA 
5 U 5 U NA NA 
5 J 5 U NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
02 U 02 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
02 U 02 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 
6 U 6 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 

02 U 02 U NA NA 
02 U 02 U NA NA 
10 U lOU NA NA 
10 U 10 U NA NA 
lOU lOU NA NA 
5 U 5 U NA NA 

400 UJ 400 UJ NA NA 
10 U 10 U NA NA 
02 U 02 U NA NA 
lOU 10 U NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
25 U 25 U NA NA 

25 UR 25 UR NA NA 
13 U 13 U NA NA 
10 U lOU NA NA 
6 U 6 U NA NA 
5 U 5 U NA NA 
5 U 5 U NA NA 
7 U 7 U NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
5 U 5 U NA NA 

02 U 02 U NA NA 
10 U lOU NA NA 
5 U 5 U NA NA 
10 U 10 U NA NA 
lOU lOU NA NA 
25 U 25 U NA NA 
10 UJ 10 UJ NA NA 
02 U 02 U NA NA 
10 U 10 U NA NA 

10 UR 10 UR NA NA 
02 U 02 U NA NA 
10 U 10 U NA NA 
10 U 10 U NA NA 

065 U 065 U NA NA 
065 U 065 U NA NA 
0127 J 065 U NA NA 
065 U 065 U NA NA 

• 
01-21 01-22 01-23 01.23 (1) 01-24 ! 

01GW2101 01GW2201 01GW2301 01GW2301-RE 01GW2401 
Ground Waler Ground Water Ground Water Ground Water Ground Water I 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA -
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA' 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 



Location 01-13 

Sample 01GW1301 

Matrix Ground Water 

2,6-Dlnllrotoluene NA 

2-Amlno-4,6-Drnllrotoluene NA 

2-Nltrotoluene NA' 

3-Nltrotoluene NA 

4-Amlno-2,6-Drnltrolotuene NA 

4-Nllrotoluene NA 

HMX NA 

NItrobenzene NA 

RDX NA 

Telry! NA 

Pesllcldes/PCBs (ugll 

4,4' DDD NA 

4,4'·DDE NA 

4,4·DDT NA 

Aldrin NA 

Alpha·BHC NA 

Alpha·Chlordane NA 

Aroclor·l016 NA 

Aroclor·1221 NA 

Aroclor·1232 NA 

Aroclor-1242 NA 
Aroclor-1248 NA 

Aroclor-12S4 NA 

Aroclor-1260 NA 

Bela·BHC NA 

Della·BHC NA 

Dleldnn NA 

Endosulfan I NA 

Endosullan II NA 

Endosulfan Sulfate NA 

Endnn NA 

End"n Aldehyde NA 

Gamma BHe (lindane) NA 

Gamma-Chlordane NA 

Heptachlor NA 

Heptachlor Epoxlde NA 

Methoxychlor NA 

Toxaphene NA 

Herbicides (ugll 

2,4,5·T NA 

2,4,5·TP (51Ivex) NA 

2,4·D NA 

Dlnoseb NA 

Pentachlorophenol ..... 
NA 

T alai Melals (ugll) . - , 

Aluminum 402 U 

Antimony 16 U 

ArseniC 15 U 

Banum 249 

Beryllium 040 U 

Cadmium 030 U 

Calcium 107000 

Chromium 060 U 

Coball 46 

Copper 090 U 

Iron 488 

lead 16 U 

(1) Reanalyzed on February 22. 2002 for gross bela 

NA=NotW 

01-14 01-15 

01GW1401 01GW1501 

Ground Water Ground Water 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

402 U 463 
41 U 3 I 

15 U 15 U 

151 243 

040 U 040 U 

030 U 030 U 

154000 J 145000 

060 UJ 060 U 

278 J 108 

090 U 090 U 

44600 16700 

16 U 16 U 

TABLE E-3-1 

SUMMARY OF ANAL YTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 100F 18 

01-17 01-18 01-19 01-20 

01GW1701 01GW1801 01GW1901 01GW2001 

Ground Water Ground Water Ground Water Ground Water 

065 U 065 U NA NA 

065 U 065 U NA NA 

065 U 065 U NA NA 

065 U 065 U NA NA 

065 U 065 U NA NA 

065 U 065 U NA NA 

065 U 065 U NA NA 

065 U 065 U NA NA 

065 U 065 U NA NA 

065 U 065 U NA NA 

008 U 008 U NA NA 

008 U 008 U NA NA 

008 U 008 U NA NA 

004 U 004 U NA NA 

004 U 004 U NA NA 

004 U 004 U NA NA 

1 U 1 U NA NA 

1 U 1 U NA NA 

1 U 1 U NA NA 

1 U 1 U NA NA 

1 U 1 U NA NA 

1 U 1 U NA NA 

1 U 1 U NA NA 

004 U 004 U NA NA 

004 U 004 U NA NA 

008 U 008 U NA NA 

004 U 004 U NA NA 

008 U 008 U NA NA 

008 U 008 U NA NA 

008 U 008 U NA. NA 

008 U 008 U NA NA 

004 U 004 U NA NA 

004 U 004 U NA NA 

0041 BU 0032 BU NA NA 

004 U 004 U NA NA 

038 U 038 U NA NA 

25 U 25 U NA NA 

08 U 08 U NA NA 

05 U 05 U NA NA 

25 U 25 U NA NA 

1 U 1 U NA NA 

05 U 05 U NA NA 

403 U 249 626 403 U 

16 U 20 16 U 16 U 

15 U 15 U 15 U 15 U 

97 265 95 134 

040 U 040 U 040 U 040 U 

030 U 030 U 030 U 030 U 

46000 93800 110000 244000 

083 079 16 12 

19 43 IOU 16 

090 U 090 U 090 U 090 U 

896 4090 134 158 

16 U 16 U 16 U 16 U 

• 

01-21 01-22 01-23 01-23 (II 01-24 

01GW2101 01GW2201 01GW2301 01GW2301-RE 01GW2401 

Ground Water Ground Water Ground Water Ground Water Ground Water 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

402 U 403 U 402 U NA 107 

16 U 16 U 16.u NA 16 U 

15 U 15 U 15 U NA 15 U 

303 99 54 J NA 881 

040 U 040 U 040 U NA 040 U 

030 U 030 U 030 U NA 030 U 

128000 112000 282000 J NA 75800 

060 U 070 060 U NA 070 U 

IOU IOU IOU NA 66 

090 U 090 U 090 UJ NA 094 

15300 203 U 1050 NA 4460 

16 U 16 U 16 U NA 16 U 

• 



• 
Location 01-13 
Sample 01GW1301 
Matrix Ground Water 
Magnesium 17800 
Manganese 647 
Mercury 010 U 
Nickel 195 
Potassium 1330 
Selenium 080 U 
Silver 30 U 
Sodium 7290 
Stronttum 132 J 
Thallium SOU 
ThOrium - Calc NA 
Ton 190 U 
Vanadium 30 U 
Zinc 179 
Dissolved Metals (ugll) 

Aluminum 402 U 
Anltmony 16 U 
ArseniC 21 U 
Barium 235 
Beryllium 040 U 
Cadmium 030 U 
CalCium 102000 
Chromium 060 U 
Coball 30 
Copper 090 U 
Iron 252 
Lead 16 U 
MagneSium 17100 
Manganese 538 
Mercury 010 U 
Nickel 161 
Potassium 1270 
Selenium 080 U 
Silver 3 a U 
Sodium 7130 
Strontium 128 J 
Thallium 50 U 
Thonum - Calc NA 
Tin 190 U 
Vanadium 30 U 
Zinc 135 
Miscellaneous Parameters (mg/L) 
1,4-0Llhlane NA 
1,4-0xathlane NA 
Bls(2-Chloroelhyl)Sulflde NA 

Total Orgamc Carbon NA 
Total Rad1ologlcals (pCI/L 
Gross Alpha 1 68 J 
Gross Beta 328 U 
ThofLum-22B NA 
ThofLum-230 NA 
ThofLum-232 NA 
Dissolved Radlologlcals (pCI/L 

Gross Alpha NA 

Gross Beta NA 
ThOflum-22B NA 

~3Q._ NA __ 

11) Reanalyzed on February 22, 2002 for gross beta 

NA = Not Aoalyzed 

01-14 01-15 

01GW1401 01GW1501 

Ground Water Ground Water 

59200 J 4B600 

6050 J 3860 

010 U 010 U 

522 127 

2560 J 1980 

42 U OBO U 

30 U 30 U 
54700 J 35200 

277 J 253 J 

SOU 50 U 
NA NA 

190 U 190 U 

30 U 30 U 

240 U 11 U 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

557 392 J 

638 925 J 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

'----- NA NA 

• TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 
PAGE 11 OF 18 

01-17 01-18 01-19 01-20 

01GW1701 01GW1801 01GW1901 01GW2001 
Ground Water Ground Water Ground Water Ground Water 

36500 16300 45700 148000 
47 736 60 445 

012 010 U 012 010 U 

070 U 43 25 273 

1200 J 1720 J 1370 J 5440 J 

080 U 080 U 080 U 080 U 

090 088 087 070 U 
61700 27000 71600 22000 
124 J 109 J 137 J 333 J 

51 25 39 51 
0579 U 0683 U NA NA 
173 U 173 U 173 U 173 U 

050 U 075 053 053 

17 U 43 70 50 

NA 403 U NA 403 U 

NA 16 U NA 21 J 
NA 15 U NA 15 UJ 

NA 248 NA 129 

NA 040 U NA 040 U 

NA 030 U NA 030 UJ 
NA 96600 NA 275000 

NA 070 U NA 11 

NA 32 NA IOU 

NA 090 U NA 090 U 

NA 748 NA 203 U 

NA 16 U NA 16 U 

NA 16700 NA 173000 

NA 765 r~A 137 

NA 010 U NA 010 

NA 46 NA 272 

NA 1770 J NA 5480 J 

NA 080 U NA 15 U 

NA 070 U NA 070 U 

NA 27500 NA 23600 

NA 109 J NA 366 J 

NA 54 NA 77 J 

NA 110 U NA NA 

NA 173 U NA 173 U 

NA 050 U NA 077 

NA 71 NA 76 

200 U 200 U NA NA 

200 U 200 U NA NA 

200 U 200 U NA NA 

NA NA NA NA 

124 U 230 J 201 U 473 U 

158 U 278 252 U 981 

00710 U 00893 U NA NA 
00764 U 00746 U NA NA 

00563 U 00610 U NA NA 

NA NA NA NA 
NA NA NA NA 
NA 0149 U NA NA 

NA 0158 U NA NA 

• 
01-21 01-22 01-23 01-23 (I) 01-24 

01GW2101 01GW2201 01GW2301 01GW2301-RE 01GW2401 

Ground Waler Ground Water Ground Water Ground Water Ground Water 
64300 50000 139000 J NA 27300 

977 29 446 J NA 949 

010 U 012 010 U NA 010 

14 23 35 U NA 136 

6060 1320 J 6150 NA 2370 J 

080 U 20 U 080 UJ NA 080 U 

30 U 070 U 30 U NA 070 

14800 B1900 29300 J NA 10400 

948 J 185 J 823 J NA 325 J 

SOU 30 50 UJ NA 44 

NA NA NA NA NA 
190 U 173 U 190 U NA 173 U 

30 U 050 U 30 U NA 058 
11 U 39 1 1 UJ NA 39 

NA NA 402 U NA NA 

NA NA 23 U NA NA 
NA NA 1 7 J NA NA 

NA NA 54 J NA NA 

NA NA 040 U NA NA _ 

NA NA 030 U NA NA 
NA NA 279000 J NA NA 

NA NA 060 U NA NA 

NA NA IOU NA NA 

NA NA 12 U NA NA 

NA NA 150 NA NA 
NA NA 16 U NA NA 
NA NA 138000 J NA NA 
NA NA 386 J NA NA 

NA NA 010 U NA NA 

NA NA 14 U NA NA _ 

NA NA 5940 NA NA 

NA NA 080 UJ NA NA 

NA NA 30 U NA NA 

NA NA 28800 J NA NA 

NA NA 807 J NA NA 

NA NA 50 UJ NA NA 

NA NA NA NA NA 

NA NA 190 U NA NA 

NA NA 30 U NA NA 

NA ~~- 11 UJ NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA . 
260 J 206 U 853 J NA 1 36 J 
778 J 240 U 50 2 J 835 199 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 



Location 01-13 

Sample 01GW1301 

Matrix Ground Water 
Thonum-232 NA 
Field Parameters 
Dissolved Oxygen mg/L) 038 

OXIdation Reduction Potential (mV) 206 
pH (5 U) 644 

SpecIfic Conductance (mS/cm) 0608 

Temperature (e) 1634 

1 urb)dlly (NTU) 6 

(1) Reanalyzed on February 22. 2002 for gross beta 

NA=NotW 

01-14 01-15 

01GW1401 01GW1501 

Ground Waler Ground Water 
NA NA 

008 0702 

·156 752 

650 659 

147 1352 

165 1474 

4 39 

TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 
PAGE 12 OF 18 

01-17 01-18 01-19 01-20 

01GW1701 01GW1801 01GW1901 01GW2001 

Ground Water Ground Water Ground Water Ground Water 
NA 00919 U NA NA 

282 086 207 267 

474 938 434 327 

554 694 643 714 

0824 0768 1 162 1 567 

165 1677 168 15 

37 31 34 11 
... - -

• 

01-21 01-22 01-23 01-23 (1) 01-24 

01GW2101 01GW2201 01GW2301 01GW2301-RE 01GW2401 

Ground Water Ground Water Ground Water Ground Water Ground Water 
NA NA NA NA NA 

1 19 1 55 158 NA 054 

281 511 4332 NA 785 
561 641 499 NA 669 

11 1281 2161 NA 0679 

1473 1646 1779 NA 1502 

42 1 7 30 NA 2 

• 



• 

'\ 

(" Reanalyzed on February 22, 2002 for gross beta 
NA = Not Analyzed 

LocatIon 
Sample 
Matrix 
Risk 
Sample Date 
Volatile Organic Compounds ugiL 
l,1,l,2-Tetrachloroethane 

1,1 l-Trlchloroelhane 

1,1,22-Tetrachloroethane 

1,l,2-Tnchloroethane 

1,1·0Ichloroethane 

1 ,1-0Ichloroethene 

1,2.3-Tnchloropropane 
1,2-0Ibromo-3-Chloropropane 

1,2-Dlbromoethane 
1,2-0Ichloroethane 

1,2-Dlchloropropane 

l,4-Dloxane 

2-Butanone 

2-Hexanone 
3-Chloropropene 

4-Melhyl-2 Pen Ian one 

Acetone 
Acetonitrile 

Acrolein 

Acrylonitrile 

Benzene 

8romodlchloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon T etrachlonde 

Chlarobenzene 

Chlorodlbromomethane 

Chloroelhane 

Chloroform 

Chloromethane 

Chloroprene 

Cls-1,2-Dlchloroethene 

Cls-l,3-Dlchloropropene 

Olbromomethane 

Olchlorodlfluoromethane 

Ethyl Methacrylale 
Ethylbenzene 

lsobutanol 

Methacrylonltnle 

Melhyllod.de 
Melhyl Methacrylate 
Methylene Chloride 

Pentachloroelhane 

Proplonltrlle 

SI rene 

Tetrachloroethene 

Toluene 

Total Xvtenes 

Trans-l,2-0Ichloroethene 

Trans-1,3-Dlchloropropena 

Trans-l,4-Dlchloro-2-Butene 

Trlchloroethene 

Tnchlorgl~u-.2!omethane 

• TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 13 OF 18 

01-25 01-26 01-27 01C01 
01 GW2501 01GW2601 01GW2701 01 GWC01 01 

Ground Water Ground Water Ground Water Ground Water 
Site Site Site Site 

9/8/2001 9/6/2001 9/8/2001 8/25/2001 

2 J 05 U 05 U 05 U 
3 U 05 U 05 U 05 U 

32 05 U 05 U 05 U 
5 U 1 U 1 U 1 U 

3 U 05 U 05 U 05 U 
5 U 1 U 1 U 1 U 

3 U 05 U 05 U 05 U 
5 UJ 1 UJ 1 UJ 1 UJ 

3 U 06 U 06 U 08 U 
3 U 05 U 05 U 05 U 
5 U 1 U 1 U 1 U 

500 UR 100 UR 100 UR 100 UR 
25 UR 5 UR 5 UR 5 UR 
25 UJ 5 UJ 5 UJ 5 UJ 
25 U 5 U 5 U 5 U 
13 U 3 U 3 UJ 3 UJ 

25 UR 5 UR 5 UR 5 UR 
200 U 40 U 40 U 40 U 
50 UR 10 UR 10 UR 10 UR 
50 UR 10 UR 10 UR 10 U 

3 U 05 U 05 U 05 UR 

3 U 05 U 05 U 05 U 
3 U 05 U 05 UJ 05 U 
5 UJ 1 U 1 U 1 U 
5 U 1 U 1 U 1 UJ 

3 U 05 U 05 U 05 U 
3 U 05 U 05 U 05 U 
3 U 05 U 05 U 05 U 
5 U 1 U 1 U 1 U 

7 J 05 U 05 U 05 U 

5 U 1 U 1 U 1 U 

5 UJ 1 UJ 1 UJ 1 U 

5 U 1 U 1 U 1 U 
13 U 3 U 3 U 3 U 
5 U 1 U 1 U 1 U 
4 UJ 07 UJ 07 UJ 07 U 
5 U 1 U 1 U 1 UJ 
3 U 05 U 05 U 05 U 

200 UR 40 UR 40 UR 40 UR 
100 UR 20 UR 20 UR 20 UR 

5 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 UJ 
1 U 1 U 03 BU 1 BU 

25 U 5 U 5 U 5 UJ 
100 UR 20 UR 20 UR 20 UR 

3 U 05 U 05 U 05 U 
3 U 05 U 05 U 05 U 
3 U 05 U 05 U 05 U 
13 U 3 U 3 U 3 U 
5 U 1 U 1 U 1 U 
14 U 3 U 3 UJ 3 U 
5 UJ 1 UJ 1 UJ 1 U 
65 J 05 U 05 U 05 U 
5 U 1 U 1 U 1 U 

• 
OH02 OH02 

01GWT0201 01GWT0202 
Background Background 

Site Site 
9/19/2001 9/2212001 

05 U 05 U 
05 U 05 U 
05 U 05 U 
1 U 1 U 

05 U 05 U 
1 U 1 U 

05 U 05 U 
1 U 1 U 

06 U 06 U 
05 U 05 U 
1 U 1 U 

100 UR 100 UR 

5 UJ 5 UJ 
5 UJ 5 UJ 
5 U 5 U 
3 U 3 U 

5 UR 5 UR 
40 U 40 U 

10 UR 10 UR 
10 UR 10 UR 
05 U 05 U 
05 U '05 U 
05 U 05 U 
1 U 1 U 
1 U 1 U 

05 UJ 05 UJ 
05 U 05 U 
05 U 05 U 
1 U 1 U 

03 BU 02 BU 
1 U 1 U 
1 U 1 U 
1 U 1 U 

3 U 3 U 
1 U 1 U 

07 U 07 U 
1 U 1 U 

05 U 05 U 
40 UR 40 UR 
20 UR 20 UR 

1 U 1 U 
1 U 1 U 

02 J 1 U 
5 U 5 U 

20 UR 20 UR 

05 U 05 U 
05 U 05 U 
06 J 03 J 
3 U 3 U 
1 U 1 U 
3 U 3 U 
1 UJ 1 UJ 
02 J 02 J 
1 U 1 U 



III Reanalyzed on February 22, 2002 for gross beta 

NA=NotA. 

Location 
Sample 

Matrix 

Vlnyt Acetate 

VInyl Chloride 

Semlvolatlle Organic Compounds ~ 

1.2,4,5-Tetrachlorobenzene 
1,2,4-Tflchlorobenzene 
1.2-Dlchlorobenzene 

l,3-Dlchlorobenzene 

1,4-Dtchlorobenzene 

1 4-NaphthoqUinone 

1,4-Phenytenedlamlne 

l-Naphth 1amlne 

2,2' -OXyblS( I-Chloropropane) 

2,34,6-Tetrachlorophenol 

2,4,5-Trlchlorophenol 

2,4,6-Tnchlorophenoi 

2,4-0Ichlorophenol 

2,4 Olmethytphenol 

2,4-Dlnltrophenol 

2,6 Dlchlorophenol 

2 Acelylamtnofluorene 

2-Chloronaphlhalene 

2-Chlorophenol 

2.-Methylnaphthalene 

2-Melhylphenol 

2-Naphthytamlne 

2 Nllroamline 

2 Nltrophenol 

2'Plcoline 

3 3' DlchlorobenZldlnEi 

3 3'·Dlmethylbenzldlne 

3·Methylchoianlhrene 

3-Melhylphenol 

J-Nllroamline 

4,6 0lnllro-2 MethyiphenoJ 

4-Amlnoblphenyl 

4-Bromophenyl Phenyl Ether 

4-Chloro·3·Melhylphenol 

4-Chloroanlllne 

4-Chlorophenyl Phenyl Elher 

4-Melhylphenol 

4-Nltroanlllne 

4-Nltrophenol 

4-NltroqUlnohne-l-0xlde 

5-Nltro-O-Toluidine 

7,12Dlmelhylbenz(A)Anlhracene 

A,A-DlmethylphenelhylamIn8 

Acenaphlhene 

Acenaphlhylene 

Acetophenone 

Aniline 

Anthracene 

Aramlte 

Benzo A Anthracene 

Banzo A Pyrena 

Banzo 8 Fluoranthene 

Benzo G,H I Perylene 

Benzo K Fluoranthene 

TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 14 OF 18 

01-25 01-26 01-27 01COl 

01GW2501 01GW2601 01GW2701 01GWC010l 

Ground Water Ground Water Ground Water Ground Water 

13 UJ 3 UJ 3 UJ 3 UJ 

5 U 1 U 1 U 1 U 

lOU NA NA 10 U 

10 U NA NA 10 U 

5 U NA NA 5 U 

5 U NA NA 5 U 

5 U NA NA 5 U 

lOU NA NA 10 U 

25 U NA NA 25 UJ 

10 U NA NA 10 U 

5 U NA NA 5 U 

10 U NA NA 10 U 

25 U NA NA 25 U 

10 U NA NA 10 U 

lOU NA NA 10 U 

lOU NA NA 10 U 

25 U NA NA 25 U 

lOU NA NA lOU 

5 U NA NA 5 U 

5 U NA NA 5 U 
5 U NA NA 5 U 
5 U NA NA 5 U 

6 U NA NA 6 U 

5 U NA NA 5 U 
13 U NA NA 13 U 

10 U NA NA 10 U 

5 U NA NA 5 U 

lOU NA NA 10 U 

10 U NA- NA lOU 

5 U NA NA 5 U 

5 U NA NA 5 U 

25 U NA NA 25 U 

25 U NA NA 25 U 

5 U NA NA 5 U 
10 U NA NA 10 U 

10 U NA NA 10 U 

10 U NA NA 10 U 

5 U NA NA 5 U 

5 U NA NA 5 U 
25 U NA NA 25 U 

25 U NA NA 25 U 

25 UR NA NA 25 UR 

10 U NA NA 10 U 

5 U NA NA 5 U 

25 U NA NA 25 U 

02 U NA NA o lOB J 

02 U NA NA 02 U 

5 U NA NA 5 U 

10 U NA NA 10 U 

02 U NA NA 02 U 

25 U NA NA 25 U 

02 U NA NA 02 U 

02 U NA NA 02 U 

02 U NA NA 02 U 

02 U NA NA 02 U 

02 U NA NA 02 U_ 

• 

01T02 01T02 

01GWT0201 01GWT0202 
Background Background 

3 U 3 U 
1 U 1 U 

lOU 10 U 

10 U 10 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 
10 U 10 U 

25 U 25 U 
10 U 10 U 

5 U 5 U 
10 U lOU 
25 U 25 U 
lOU lOU 
10 U 10 U 

10 U lOU 
25 U 25 U 
10 U 10 U 

5 U 5 U 
5 U 5 U 
5 U 5 U 

5 U 5 U 
6 U 6 U 

5 U 5 U 
13 U 13 U 

lOU lOU 

5 U 5 U 
10 U 10 U 
10 U 10 UJ 

5 U 5 U 
5 U 5 U 

25 U 25 U 
25 U 25 U 
5 U 5 U 
10 U 10 U 
10 U' 10 U 

10 U 10 U 

5 U 5 U 
5 U 5 U 

25 U 25 U 
25 U 25 U 

25 UR 25 UR 

10 U 10 U 

5 U 5 UJ 
25 U 25 U 
02 U 02 U 

02 U 02 U 
5 U 5 U 
10 U 10 U 
02 U 02 U 

25 U 25 U 
02 U 02 U 
02 U 02 U 
02 U 02 U 

02 U 02 U 

02 U o,2 __ U 

• 



• 

(1) Reanalyzed on February 22, 2002 for gross beta 
NA ; Not Analyzed 

Location 
Sample 
Matrix 
Benzyl Alcohol 

Bls(2·Chloroethoxy)Methane 

Bls12 Chloroethyl)Ether 

Brsl2 E(h IhexyilPhthalate 

Butyl Benz I Phthalate 

Chlorobenzllate 

Chrysene 

Dlallats 
Dlbenzo(A,H)Anthracene 

Dlbenzoluran 
Drethyl Phthalate 

Dimethyl Phthalate 

Dr-N-Bulyl Phthalate 

Dr-N Octyl Phthalate 

Diphenylamine 

Ethyl Methane Sullonate 

Fluoranthene 

Fluorene 
Hexachtorobenzene 
Hexachlorobutadlene 
Hexachlorocyclopentadlene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indenoll ,2,3 CD)pyrene 

Isadrln 

Isophorone 

Isosalrole 

Kepone 

MethapYfllene 
Methyl Methane Sulfonate 

Naphthalene 

N-Nltrosodlelhytamlne 

N-Nltrosodlmethytamme 

N·Nltroso·DI N·Butylamlne 

N-Nltroso-Ol N·Propyiamme 

N-Nllrosomtlthylethylamme 

N·Nllrosomorpholine 

N-Nltrosoplpendme 

N·Nltrosopyrrolldm8 

O,O,O-Trrethyl Phosohorothroate 

O·Toluldlne 

P-(Dlmethylamlno)Azobenzene 

Pentachlorobenzene 

Pentachtoromtrobenzene 

Phenacetin 
Phenanthrene 

Phenol 

Pronamlde 

Pyrene 

Pyndlne 

Safrote 
Energertlcs (ug/L) 

1,3,5-Trlnltrobenzene 

1,3 Olnltrobenzene 

2,4,6-Trinitrotoluene 

2,4·0Inltrotoluene 

• TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 15 OF 18 

01-25 01-26 01-27 01e01 

01GW2501 01GW2601 01GW2701 01GWC0101 

Ground Water Ground Water Ground Water Ground Water 

7 U NA NA 7 U 

10 U NA NA 10 U 

5 U NA NA 5 U 

5 U NA NA 5 U 

5 U NA NA 5 U 

10 U NA NA 10 U 

02 U NA NA 02 U 

5 UJ NA NA 5 U 

5 U NA NA 5 U 

10 U NA NA 10 U 

02 U NA NA 02 U 

5 U NA NA 5 U 

5 U NA NA 5 U 

6 U NA NA 6 U 

5 U NA NA 5 U 

5 U NA NA 5 U 

02 U NA NA 02 U 

02 U NA NA 02 U 

10 U NA NA 10 U 

10 U NA NA 10 U 

10 U NA NA 10 U 

5 U NA NA 5 U 

400 UJ NA NA 400 UJ 

10 U NA NA 10 U 

02 U NA NA 02 U 

10 U NA NA 10 U 

5 U NA NA 5 U 

10 U NA NA 10 U 

25 U NA NA 25 U 

25 UR NA NA 25 U 

13 U NA NA 13 U 

10 U NA NA to U 

6 U NA NA 6 U 

5 U NA NA 5 U 

5 U NA NA 5 U 

7 U NA NA 7 U 

5 U NA NA 5 U 

10 U NA NA 10 U 

5 U NA NA 5 U 

02 U NA NA 02 U 

lOU NA NA 10 U 

5 U NA NA 5 U 

10 U NA NA 10 U 

10 U NA NA 10 U 

25 U NA NA 25 U 

10 U NA NA 10 U 

02 U NA NA 02 U 

10 U NA NA 10 U 

10 UR NA NA 10 UR 

02 U NA NA 02 U 

10 U NA NA 10 U 

10 U NA NA 10 U 

065 U NA NA 065 U 

065 U NA NA 065 U 

065 U NA NA 065 U 

065 U NA NA 065 U 

• 
on02 On02 

01GWT0201 01GWT0202 

Background Background 
7 U 7 U 
10 U lOU 

5 U 5 U 

5 U 5 U 

5 U 5 U 
10 U lOU 
02 U 02 U 
5 U 5 U 

5 U 5 U 
10 U 10 U 

02 U 02 U 
5 U 5 U 
5 U 5 U 

6 U 6 U 

5 U 5 U 
5 U 5 U 

02 U 02 U 
02 U 02 U 

lOU lOU 
10 U 10 U 

lOU 10 U 
5 U 5 U 

400 UJ 400 UR 

10 U 10 U 

02 U 02 U 
10 U 10 U 

5 U 5 U 
10 U 10 U 
25 U 25 U 

25 UR 25 UR 

13 U 13 U 

10 U 10 U 

6 U 6 U 
5 U 5 U 

5 U 5 U 
7 U 7 U 

5 U 5 U 
10 U 10 U 

5 U 5 U 
02 U 02 U 
10 U 10 U 

5 U 5 U 
10 U 10 U 
10 U 10 U 

25 U 25 U 
10 UJ 10 UJ 
02 U 02 U 
lOU 10 U 

10 UR 10 UR 
02 U 02 U 
10 U 10 U 
10 U 10 U 

065 U 065 U 
00771 J 065 U 

065 U 065 U 

065 U 065 U 



(I) Reanalyzed on February 22, 2002 lor gross beta 

NA=Not. 

Locallon 

Sample 
Matrix 

2,6 Olnltrotoluene 
2-Amlno-4,6-0Inltrolotuene 

2-Nllrotoluene 

3-Nllrotoluene 

4-Amlno-2,6 Olnltrotoluene 
4-Nllrotoluene 

HMX 
Nitrobenzene 

RDX 
Telry! 
Pesticides/PCBs (ugtl) -
4,4' DOD 
4,4' DOE 

4,4'·DDT 
Aldrin 

Alpha·BHC 
Alpha-Chlordane 

Aroclor-l016 

Aroclor-1221 

Aroc!or-1232 
Aroclor-1242 

Aroclor-1248 

AToclar -1254 
Aroclor -1260 
Beta-BHC 

Deltd·BHC 
Dleldrm 
EndosuHan I 
Endosulfan II 
Endosulfan Sulfate 
Endnn 
Endnn Aldehvde 
Gamma-SHe (Ltndane) 

Gamma-Chlordane 

Heptachlor 
Heptachlor Epoxlde 

Melhoxychlor 
Toxaphene 
HerbIcides ugtL) 

24ST 
2,4,5· TP Sllvex) 
2,4·0 

Omoseb 
Pentachlorophenol 
Total Melals (ugtL) 
Alummum 
Anllmo~ 

ArseniC 
Banum 

Ber}~"um 

Cadmium 
CalCium 
Chromium 

Cobalt 
Copper 

Iron 

Lead 

TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 
PAGE 16 OF 18 

01-25 01-26 01-27 01COI 
01GW2501 01GW2601 01GW2701 01GWC010l 

Ground Water Ground Water Ground Water Ground Water 

065 U NA NA 065 U 
065 U NA NA 065 U 

065 U NA NA 065 U 
065 U NA NA 065 U 
065 U NA NA 065 U 
065 U NA NA 065 U 

065 U NA NA 065 U 
065 U NA NA 065 U 
065 U NA NA 065 U 
065 U NA NA 065 U 

-- -------

008 U NA NA 008 U 

008 U NA NA 008 U 
008 U NA NA 008 U 
004 U NA NA 004 U 

004 U NA NA 004 U 
004 U NA NA 004 U 

1 U NA NA 1 U 

1 U NA NA 1 U 

1 U NA NA 1 U 
I U NA NA 1 U 
1 U NA NA 1 U 
1 U NA NA 1 U 
1 U NA NA 1 U 

004 U NA NA 004 U 

004 U NA NA 004 U 

008 U NA NA 008 U 

004 U NA NA 004 U 

008 U NA NA 008 U 
008 U NA NA 008 U 
008 U NA NA 008 U 
008 U NA NA 008 U 
004 U NA NA 004 U 

004 U NA NA 004 U 

002 U NA NA 0017 J 

004 U NA NA 004 U 

038 U NA NA 038 U 

25 U NA NA 25 U 

08 U NA NA 08 U 

05 U NA NA 05 U 

25 U NA NA 25 U 

1 U NA NA 1 U 

05 U NA NA 05 U 

402 U 170 163 402 U 

16 U 17 U 26 U 16 U 

15 U 15 U 15 U 16 U 

103 212 549 392 

040 U 040 U 040 U 040 U 

030 U 030 U 030 U 030 U 

t20000 J 149000 J 138000 J 72800 J 

060 U 060 U 062 U 080 

10 U 40 26 IOU 

090 U 090 U 098 U 090 U 

202 U 3560 941 378 

16 U 16 U 16 U 16 U --

• 

OtT02 OtT02 
01GWT0201 01GWT0202 
Background Background 

065 U 065 U 
065 U 065 U 
065 U 065 U 
065 U 065 U 
0275 J 065 U 
065 U 065 U 
065 U 065 U 
065 U 065 U 
065 U 065 U 
065 U ___ 065 U 

008 U 008 U 
008 U 008 U 
008 U 008 U 
004 U 004 U 
004 U 004 U 

004 U 004 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 

004 U 004 U 
004 U 004 U 

008 U 008 U 
004 U 004 U 
008 U 008 U 
008 U 008 U 
008 U 008 U 

008 U 008 U 
004 U 004 U 
004 U 004 U 

0051 BU 0034 U 

004 U 004 U 

038 U 038 U 
25 U 25 U 

08 U 08 U 
05 U 05 U 
25 U 25 U 
1 U 1 U 

05 U 05 U 

1580 403 U 
16 U 16 U 
22 J 15 UJ 

590 178 
070 J 040 U 

030 UJ 030 UJ 
304000 330000 

54 070 U 

558 663 
49 090 U 

19500 10600 
43 16 U 

• 



• 

(I) Reanalyzed on February 22, 2002 lor gross beta 
NA = Not Analyzed 

LocaUon 
Sample 

Matrix 

MagneSium 
Manganese 

Mercury 
Nickel 
Potassium 

Selenium 

Sliver 
Sodium 
Strontium 
Thallium 
Thorium· Calc 

Tin 

Vanadium 

Zinc 
Dissolved Metals (ugll) 

Aluminum 
Antimony 
ArseniC 

Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 

Cobal1 

Copper 
Iron 

Lead 
MagneSium 
Manganese 

Mercury 

Nickel 

Potassium 

Selenium 
Silver 
Sodium 
Strontium 
Thallium 

ThOrium· Calc 

Tin 

Vanadium 

Zmc --
Miscellaneous Parameters (mg/L) 

1 4-Dllhlane 

l,4-0xalhlane 

Bls(2·Chloroe(hyl)Su1flde 

Total Organic Carbon 
Total RadloloDlcals fDCIIL) 

Gross Alpha 

Gross Beta 
Thorlum-228 

Thorlum-230 
Thooum-232 
Dissolved RadloloDlcal. (DCVL 

Gross Aloha 
Gross Beta 
Thorlum-228 

, Thorlum·230 

• TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 
PAGE 17 OF 18 

01-25 01-26 01-27 01C01 

01GW2501 01GW2601 01GW2701 01GWC0101 

Ground Water Ground Waler Ground Water Ground Water 

52800 J 71900 J 62000 J 26500 

433 J 3410 J 1150 J 248 J 

010 U 010 U 010 U 010 U 

20 U 57 U 40 U 1 5 

1860 3650 2300 1300 J 

080 U 080 U 080 U 080 U 

30 U 30 U 30 U 30 U 

87000 J 64400 J 57300 J 5710 J 

209 J 375 J 266 J 228 J 

50 UJ 50 UJ 50 UJ 50 U 

0845 U NA NA 0672 U 

190 U 190 U 190 U 190 U 

30 U 30 U 30 U 30 U 

11 U 53 U 16 U 45 U 

NA 146 402 U NA 
NA 16 U 16 U NA 
NA 15 U 15 U NA 
NA 216 504 NA 
NA 040 U 040 U NA 
NA 030 U 030 U NA 
NA 158000 J 136000 J NA 
NA 060 U 060 U NA 
NA 40 1 7 NA 
NA 090 U 099 U NA 
NA 3270 416 NA 
NA 16 U 16 U NA 
NA 76500 J 60000 J NA 
NA 3610 J 1070 J NA 
NA 010 U 010 U NA 
NA 53 U 31 U NA 
NA 3860 2190 NA 
NA 080 U 080 U NA 
NA 30 U 30 U NA 
NA 66900 J 54100 J NA 
NA 395 J 259 J NA 
NA 50 UJ 50 UJ NA 
NA NA NA NA 
NA 190 U 190 U NA 
NA 30 U 30 U NA 
NA 11 U 11 U NA 

200 U NA NA 200 U 

200 U NA NA 200 U 

200 U NA NA 200 U 

NA NA NA 29 

259 UJ 428 J 232 UJ 326 J 

250 U 797 J 270 403 U 

0119 U NA NA 00933 U 

0145 U NA NA 00941 U 

00669 U NA NA 00546 U 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

• 
on02 On02 

01GWT020t OtGWT0202 
Background Background 

218000 242000 , 
8040 9170 
012 011 
115 124 

14300 J 15500 J 

080 U 095 U 
070 U 070 U 

81500 84000 

3820 J 3990 J 
24 UJ 24 UJ 

1 50 0156 

173 U 173 U 

1 4 050 U 

321 164 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

200 U 200 U 
200 U 200 U 
200 U 200 U 

1 73 238 

105 J 606 U 
208 193 

0172 00216 U 

0329 U 0047 U 

0157 00235 

NA NA 
NA NA 
NA NA 
NA NA 



(11 Reanalyzed on February 22, 2002 for gross bela 

NA=NotW 

Location 
Sample 
Matrix 

ThOflum·232 

Field Parameters 

D,ssolved OXY\len (mgll) 
OXidation Reducllon Potential (m\» 

pH (S U) 
Speclftc Conductance (mSlcrn) 

Temperature (e) 

Turb,d,'y (NTU) 

TABLE E-3-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 
PAGE 18 OF 18 

01-25 01-26 01-27 01C01 
01GW2501 01GW2601 01GW2701 01GWC0101 

Ground Water Ground Water Ground Water Ground Water 
NA NA NA NA 

074 075 289 012 
433 5439 3961 3657 
64 7 606 697 

1289 1428 1 297 0522 
2058 171 17 01 1634 

5 24 16 17 

• 

01T02 01T02 
01GWT0201 01GWT0202 
Background Background 

NA NA 

767 67 
346 343 
54 542 

2948 2929 
144 159 
36 26 

• 



• 
Locallon 01-01 01-02 
Nsample 01 GWOl 02 01 GW0202 
Sample 01 GWOl 02 01 GW0202 
Matrix Ground Water Ground Water 
Risk Site Site 
Sample Date 6/212002 6117/2002 

------

Volatile Organic Compounds (uglL) -
1,1,1,2-Tetrachloroethane 05 U 05 U 
1,1,1-T nchloroethane 05 U 05 U 
1,1,2,2-Tetrachloroethane 05 U 30 
1,1,2-Tnchloroethane 1 U 06 J 
1,I-Dlchloroethane 05 U 05 U 
1,I-Dlchloroethene 1 U 1 U 
1,2,3-Tnchloropropane 05 U 05 U 
1,2-Dlbromo-3-Chloropropane 1 UJ 1 U 
1.2-Dlbromoethane 06 U 06 U 
1,2-Dlchloroethane 05 U 05 U 
1.2-Dlchloropropane 1 U 1 U 
1,4-Dloxane 100 UR 100 UR 
2-Butanone 5 UR 5 UR 
2-Hexanone 5 U 5 U 
3-Chloropropene 5 U 5 U 
4-Meth 1-2-Pentanone 3 U 3 U 
Acetone 5 UR 5 UR 
Acetonitrile 40 UR 40 UR 
Acrolein 10 UR 10 UP 
Acr lonttnle 10 UR 10 UR 
Benzene 05 U 05 U 
Bromodlchloromethane 05 U 05 U 
Bromoform 05 UJ 05 U 
Bromomethane 1 UJ 1 UJ 
Carbon Disulfide 1 U 1 U 
Carbon Telrachlonde 05 U 05 U 
Chlorobenzene 05 U 05 U 
Chlorodlbromomethane 05 U 05 U 
Chloroethane 1 LJ 1 U 
Chloroform 05 U 1 
Chloromethane 1 LJ 1 U 
Chloroprene 1 LJ 1 U 
Cts-l.2-Dlchloroethene 1 U 1 U 
Cts-l.3-Dlchloropropene 3 U 3 U 
Dlbromomethane 1 U 1 U 
D,chlorod,fluoromethane 07 U 07 UJ 
Ethane NA 1 U 
Ethene NA 1 U 
Ethyl Methacrylate 1 U 1 U 
Ethylbenzene 05 U 05 U 
Isobutanol 40 UR 40 UR 
Methacrylonltnle 20 UR 20 UR 
Methane NA 1 UJ 
Methyl Iodide 1 U 1 U 
Methyl Methacrylate 1 UJ 1 U 
Methylene Chlonde 1 UJ 1 UJ 
Pentachloroethane 5 U 5 U 
Proplonltnle 20 LJR 20 UR 
Styrene 05 U 05 U 
~chloroethene 05 U 1 

NA = Not Analyzed 

• TABLE E-3-2 

SUMMARY OF ANALYTIC RESULTS - ROUND 2 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PAGE 1 OF6 

01-03 01-04 01-05 01-06 01-08 
01GW0302 01 GW0402 01GW0502 01 GW0602 01 GW0802 
01GW0302 01 GW0402 01GW0502 01 GW0602 01 GW0802 

Ground Water Ground Water Ground Water Ground Water Ground Water 
Site Site Site Site Site 

6/1/2002 61112002 6115/2002 61212002 61312002 

05 U 05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 05 U 
05 U 05 U 8 05 U 3 
1 U 1 U 11 1 U 3 

05 U 05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 U 1 U 

05 U 05 U 05 U 05 U 05 U 
1 UJ 1 UJ 1 U 1 UJ 1 UJ 
06 U 06 U 06 U 06 U 06 U 
05 U 05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 U 1 U 

100 UR 100 UR 100 UR 100 UR 100 UR 
5 UR 5 UR 5 UR 5 UR 5 UR 
5 U 5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 U 3 U 

5 UR 5 UR 5 UR 5 UR 5 UR 
40 UR 40 UR 40 UR 40 UR 40 UR 
10 UR 10 UR 10 UR 10 UR 10 UR 
10 UR 10 UR 10 UR 10 UR 10 UR 
05 U 05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 05 U 
05 UJ 05 UJ 05 U 05 UJ 05 UJ 
1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
1 U 1 U 1 U 1 U 1 U 

05 U 05 U 05 LJ 05 LJ 05 LJ 
05 U 05 LJ 05 U 05 U 05 U 
05 LJ 05 U 05 U 05 U 05 U 
1 U 1 U 1 LJ 1 U 1 U 

05 LJ 05 U 05 LJ 05 U 05 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 2 1 U 1 U 
3 U 3 U 3 U 3 U 3 U 
1 U 1 U 1 U 1 U 1 U 

07 U 07 U 07 UJ 07 U 07 U 
NA NA NA NA NA 
NA NA NA NA NA 
1 U 1 U 1 U 1 U 1 U 

05 U 05 U 05 U 05 U 05 LJ 
40 UR 40 UR 40 UR 40 UR 40 UR 
20 UR 20 UR 20 UR 20 UR 20 UR 

NA NA NA NA NA 
1 U 1 U 1 U 1 U 1 U 
1 UJ 1 UJ 1 U 1 UJ 1 UJ 
1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
5 U 5 U 5 U 5 U 5 U 

20 UR 20 UR 20 UR 20 UR 20 UR 
05 U 05 U 05 U 05 LJ 05 U 
05 U 05 U 2 05 LJ 05 U 

• 
01-09 01-10 01-11 01-14 

01 GW0902 01GW1002 01GWll02 01GW1402 
01 GW0902 01GW1002 01GWll02 01GW1402 

Ground Water ,Ground Water Ground Water Ground Water 
Site Site Site Site 

6/3/2002 6/1112002 611412002 61512002 

05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 
05 U 05 U 1 05 U 
1 U 1 U 1 U 1 U 

05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 U 

05 U 05 U 05 U 05 U 
1 UJ 1 U 1 U 1 U 
06 U 06 U 06 U 06 U 
05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 U 

100 UR 100 UR 100 UR 100 UR 
5 UR 5 UR 5 UR 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
3 U 3 U 3 U 3 UJ 

5 UR 5 UR 5 UR 5 UR 
40 UR 40 UR 40 UR 40 U 
10 UR 10 UR 10 UR 10 UR 
10 UR 10 UR 10 UR 10 UR 
05 U 05 U 05 U 05 U 
05 U 05 U 05 U 05 U 
05 UJ 05 U 05 U 05 U 
1 UJ 1 UJ 1 UJ 1 U 
1 U 1 U 1 U 1 U 

05 LJ 05 LJ 05 U 05 U 
05 U 05 LJ 05 U 05 U 
05 U 05 U 05 U 05 U 
1 U 1 U 1 U 1 UJ 

05 LJ 05 U 07 J 05 U 
1 U 1 LJ 1 U 1 U 
1 U 1 U 1 LJ 1 U 
1 U 1 U 1 U 1 
3 U 3 U 3 U 3 U 
1 U 1 U 1 U 1 U 

07 U 07 U 07 U 07 U 
NA NA 1 U NA 
NA NA 1 U NA 
1 U 1 U 1 U 1 U 

05 U 05 U 05 U 05 U 
40 UR 40 UR 40 UR 40 UR 
20 UR 20 UR 20 UR 20 UR 

NA NA . 1 UJ NA 
1 U 1 U 1 U 1 U 
1 UJ 1 U 1 U 1 U 
1 UJ 1 UJ 1 J 1 UJ 
5 LJ 5 U 5 U 5 U 

20 UR 20 UR 20 UR 20 UR 
05 U 05 U 05 U 05 U 
05 U 05 U 2 05 U 



LocatIon 01-01 01-02 
Nsample 01GW0102 01 GW0202 
Sample 01GW0102 01 GW0202 
Matrix Ground Water Ground Water 
Risk SIte Site 
Sample Date 6/212002 6/17/2002 

Toluene 05 U 05 U 
Total Xylenes 3 U 3 U 
Trans-l,2-Dlchloroethene 1 U 1 U 
Trans-l,3-Dlchloropropene 3 U 3 U 
Trans-l,4-Dlchloro-2-Butene 1 UJ 1 U 
Tnchloroethene 05 U 20 
Tnchlorofluoromethane 1 U 1 U 
Vm I Acetate 3 U 3 U 
Vln I Chlonde 1 U 1 U 
Total Metals (ugll) 
Aluminum NA 212 U 
Anttmony NA 51 U 
ArseniC NA 22 U 
Banum NA 324 J 
Beryllium NA 030 U 
Cadmium NA 060 U 
CalCium NA 21800 
Chromium NA 080 U 
Cobalt NA 11 U 
Copper NA 32 U 
Iron NA 27 a U 
Lead NA 28 U 
MagneSium NA 8970 
Manganese NA 22 a 
Mercury NA 010 U 
Nickel NA 30 
Potassium NA 446 
Selenium NA 27 U 
Sliver NA 18 U 
Sodium NA 5550 
Strontium NA 752 J 
Thallium NA 060 U 
Tm NA 17 a U 
Vanadium NA 080 U 
llnc NA 83 U 
Dissolved Metals (ug/l) 
Aluminum NA NA 
Antimony NA NA 
ArseniC NA NA 
Banum NA NA 
Beryllium NA NA 
Cadmium NA NA 
CalCium NA NA 
Chromium NA NA 
Cobalt NA NA 
Copper NA NA 
Iron NA NA 
Lead NA NA 
Maoneslum NA NA 
Manoanese NA NA 
Mercury NA NA 

NA:Not. 

TABLE E-3-2 

SUMMARY OF ANALYTIC RESULTS - ROUND 2 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF 6 

01-03 01-04 01-05 01-06 01-08 
01GW0302 01GW0402 01 GW0502 01GW0602 01 GW0802 
01GW0302 01 GW0402 01GW0502 01 GW0602 01 GW0802 

Ground Water Ground Water Ground Water Ground Water Ground Water 
Site Site Site SIte Site 

61112002 611/2002 6115/2002 6/212002 61312002 
05 U 05 U 05 U 05 U 05 U 
3 U 3 U 3 U 3 U 3 U 
1 U 1 U 1 U 1 U 1 U 
3 U 3 U 3 U 3 U 3 U 
1 UJ 1 UJ 1 U 1 UJ 1 UJ 
05 U 05 U 840 05 U 7 
1 U 1 U 1 U 1 U 1 U 
3 U 3 U 3 U 3 U 3 U 
1 U 1 U 1 U 1 U 1 U 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

• 

01-09 01-10 01-11 01-14 
01 GW0902 01GW1002 01GWll02 01GW1402 
01 GW0902 01GW1002 01GWll02 01GW1402 

Ground Water Ground Water Ground Water Ground Water 
Site Site Site Site 

61312002 6/11/2002 611412002 61512002 
05 U 05 U 07 J 05 U 
3 U 3 U 3 U 3 U 
1 U 1 U 1 U 04 J 
3 U 3 U 3 U 3 U 
1 UJ 1 U 1 U 1 UJ 
05 U 05 U 15 26 
1 U 1 U 1 U 1 UJ 
3 U 3 U 3 U 3 U 
1 U 1 U 

----- __ ---.L_U __ 1 U 

NA NA 180 J NA 
NA NA 51 U NA 
NA NA 22 U NA 
NA NA 218 J NA 
NA NA 030 U NA 
NA NA 060 U NA 
NA NA 7640 NA 
NA NA 080 U NA 
NA NA 11 U NA 
NA NA 32 U NA 
NA NA 151 NA 
NA NA 28 U NA 
NA NA 2720 NA 
NA NA 149 NA 
NA NA 010 U NA 
NA NA 27 U NA 
NA NA 797 NA 
NA NA 26 U NA 
NA NA 18 U NA 
NA NA 1510 NA 
NA NA 331 J NA 
NA NA 13 U NA 
NA NA 17 a U NA 
NA NA 080 U NA 
NA NA 83 U NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

• 



• 
Location 01-01 01-02 
Nsample 01 GWOl 02 01 GW0202 
Sample 01GW0102 01 GW0202 
Matrix Ground Water Ground Water 
Risk Site Site 
Sample Date 61212002 6/17/2002 
NIckel NA NA 
Potassium NA NA 
Selenoum NA NA 
Silver NA NA 
Sodium NA NA 
Strontium NA NA 
Thallium NA NA 
Tin NA NA 
Vanadium NA NA 
ZinC NA NA 
Total Radlologlcals (pCIIl) 
IGross Alpha NA NA I 
IGross Beta NA NA I 
Miscellaneous Parameters (mglL) 
Chloride NA 41 
Hardness NA 914 
Hardness. FIltered NA NA 
Total Organic Carbon NA 36 J 
Field Parameters (mgIL) 

Alkallnoly NA 50 
Carbon D,ox,de NA 75 
Dissolved Oxygen NA 45 
Dissolved Oxyg~en - Meier 128 757 
Ferrous Iron NA 001 
Hydrogen Suitlde NA 0 
Manganese( +2) NA 04 
Nllrale NA 008 
Nitrite NA 0008 
Suitale NA 25 
Suitlde NA 001 
Field Parameters 

OXldallon Reduction Poten"al (MV) 168 488 
pH (S U) 577 589 
SpecIfic Conductance (MS/CM) 0873 0209 
Temperature (C) 148 151 
Turbld,ly (Ntu 43 2 

NA = Not Analyzed 

• I 
TABLE E-3-2 

SUMMARY OF ANALYTIC RESULTS - ROUND 2 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PAGE 3 OF 6 

01-03 01-04 01-05 01-06 01-08 
01 GW0302 01GW0402 01GW0502 01 GW0602 01 GW0802 
01 GW0302 01GW0402 01 GW0502 01 GW0602 01 GW0802 

Ground Water Ground Water Ground Water Ground Water Ground Water 
Site Site SIte Site Site 

611/2002 611/2002 6115/2002 6/212002 6/3/2002 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA I NA NA I NA I NA 
NA I NA I NA I NA I NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
677 561 906 256 073 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

. ~. 

-6 575 50 142 ·51 
658 6 686 661 675 
0207 1466 2112 1466 0404 
1277 1662 1293 1498 1329 

21 01 42 13 42 

• 
01-09 01-10 01-11 01-14 

01 GW0902 01GW1002 01GWll02 01GW1402 
01 GW0902 01GW1002 01GWll02 01GW1402 

Ground Water ,Ground Water Ground Water Ground Water 
Site Site Site Site 

6/3/2002 6111/2002 6114/2002 6/512002 i 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

I NA I NA NA NA 

I NA I NA NA NA 

NA NA 060 NA 
NA NA 303 NA 
NA NA NA NA 
NA NA 29 J NA 

NA NA 15 NA 
NA NA 60 NA 
NA NA 2 NA 
155 176 355 241 
NA NA 001 NA 
NA NA 0 NA 
NA NA 07 NA 
NA NA 029 NA 
NA NA 0 NA 
NA NA 12 NA 

-----
NA ~._Ni\ ___ L.. ... Jl.O-'-_ ~ NA 

433 ·16 562 -57 
526 687 532 634 
0088 0812 0065 1083 
1447 151 1617 1424 
83 24 44 16 



Location 01-15 01-23 
Nsample 01GW1502 01 GW2302 
Sample 01GW1502 01 GW2302 
Malrlx Ground Water Ground Waler 
Risk Site Site 
Sample Date 6/15/2002 61412002 
Volatile Organic Compounds (uglL) 
1,1,1,2-Tetrachloroethane 1 05 U 
1,I,I-Tnchloroethane 05 U 05 U 
1,1,2,2-Tetrachloroethane 230 05 U 
1,1,2-T nchloroethane 16 1 U 
1,l-Dlchloroethane 05 U 05 U 
1,l-Dlchloroethene 1 1 U 
1,2,3-Tnchloropropane 05 U 05 U 
1,2-Dlbromo-3-Chloropropane 1 U 1 U 
1,2-Dlbromoethane 06 U 06 U 
1,2-Dlchloroethane 9 05 U 
1,2-Dlchloropropane 1 U 1 U 
1,4-Dloxane 100 UR 100 UR 
2-Butanone 5 UR 5 U 
2-Hexanone 5 U 5 U 
3-Chloropropene 5 U 5 U 
4-Methyl-2-Pentanone 3 U 3 UJ 
Acetone 5 UR 5 UR 
Acetonitrile 40 UR 40 U 
Acrolein 10 UR 10 UR 
AcrylonJInle 10 UR 10 UR 
Benzene 05 U 05 U 
Bromodlchloromethane 05 U 05 U 
Bromcform 05 U 00 U 
Bromcmethane 1 UJ 1 U 
Carbon Disulfide 1 U 1 U 
Carbon T etrachlonde 05 U 05 U 
Chlorobenzene 05 U 05 U 
Chlorodlbromomethane 05 U 05 U 
Chloroethane 1 U 1 UJ 
Chloroform 6 05 U 
Chloromethane 1 U 1 U 
Chloroprene 1 U 1 U 
Cls-l,2-Dlchloroethene 9 1 U 
Cls-I,3-D,chloropropene 3 U 3 U 
Dlbromomethane 1 U 1 U 
Dlchlorodlfluoromethane 07 UJ 07 U 
Ethane 1 U NA 
Ethene 1 U NA 
Ethyl Methacrylate 1 U 1 U 
Ethylbenzene 05 U 05 U 
Isobutanol 40 UR 40 UR 
MethacrylonJtnle 20 UR 20 UR 
Methane 24 J NA 
Methyl Iodide 1 U 1 U 
Methyl Methacrylate 1 U 1 U 
Methylene Chlonde 1 UJ 1 UJ 
Pentachloroethane 5 U 5 U 
Prop,on,tnle 20 UR 20 UR 
Styrene 05 U 05 U 
T etrachloroethene 5 05 U 

NA=NotA. 

TABLE E-3-2 

SUMMARY OF ANALYTIC RESULTS - ROUND 2 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 4 OF 6 

01-25 01-25 01-26 01COl OlT02 
01 GW2502 01GW2502-F 01 GW2602 01GWC0102 01 GWT0203 
01 GW2502 01GW2502-F 01 GW2602 01GWC0102 01 GWT0203 

Ground Water Ground Waler Ground Water Ground Water Ground Water 
Site Site Site Site Site 

6114/2002 6/14/2002 614/2002 6111/2002 6/1212002 

1 NA 05 U 05 U 05 U 
05 U NA 05 U 05 U 05 U 

24 NA 05 U 05 U 05 U 
2 NA 1 U 1 U 1 U 

05 U NA 05 U 05 U 05 U 
1 U NA 1 U 1 U 1 U 

05 U NA 05 U 05 U 05 U 
1 U NA 1 U 1 U 1 U 

06 U NA 06 U 06 U 06 U 
2 NA 05 U 05 U 05 U 

1 U NA 1 U 1 U 1 U 
100 UR NA 100 UR 100 UR 100 UR 
5 UR NA 5 U 5 UR 5 UR 
5 U NA 5 U 5 U 5 U 
5 U NA 5 U 5 U 5 U 
3 U NA 3 UJ 3 U 3 U 

5 UR NA 5 UR 5 UR 5 UR 
40 VR NA 40 U 40 UR 40 UR 
10 UR NA 10 UR 10 UR 10 UR 
10 UR NA 10 UR 10 UR 10 UR 
05 U NA 05 U 05 U 05 U 
05 U NA 05 U 05 U 05 U 
05 U NA 05 U 05 U 05 U 
1 UJ NA 1 U 1 UJ 1 UJ 
1 U NA 1 U 1 U 1 U 

05 U NA 05 U 05 U 05 U 
05 U NA 05 U 05 U 05 U 
05 U NA 05 U 05 U 05 U 
1 U NA 1 UJ 1 U 1 U 
6 NA 05 U 05 U 05 U 

1 U NA 1 U 1 U 1 U 
1 U NA 1 U 1 U 1 U 
2 NA 1 U 1 U 1 U 

3 U NA 3 U 3 U 3 U 
1 U NA 1 U 1 U 1 U 

07 U NA 07 U 07 U 07 U 
1 U NA NA NA 1 UJ 
1 U NA NA NA 2 J 
1 U NA 1 U 1 U 1 U 

05 U NA 05 U 05 U 05 U 
40 UR NA 40 UR 40 UR 40 UR 
20 UR NA 20 UR 20 UR 20 UR 
1 UJ NA NA NA 09 J 
1 U NA 1 U 1 U 1 U 
1 U NA 1 U 1 U 1 U 
1 J NA 1 UJ 1 UJ 1 UJ 
5 U NA 5 U 5 U 5 U 

20 UR NA 20 UR 20 UR 20 UR 
05 U NA 05 U 05 U 05 U 

1 NA 05 U 05 U 05 U 

• 

OlT02 OlT03 OlT04 OlT05 
01 GWT0203-F 01 GWT0301 01GWT0401 01 GWT0501 
01 GWT0203-F 01 GWT0301 01 GWT0401 01GWT0501 
Ground Water Ground Water Ground Water GroundWater I 

Site Site Site Site 
611212002 6/17/2002 6/1512002 6115/2002 

NA 05 U 05 U 05 U 
NA 05 U 05 U 05 U 
NA 05 U 05 U 2 
NA 1 U 1 U 1 U 
NA 05 U 05 U 05 U 
NA 1 U 1 U 1 U 
NA 05 U 05 U 05 U 
NA 1 U 1 U 1 U 
NA 06 U 06 U 06 U 
NA 05 U 05 U 05 U 
NA 1 U 1 U 1 U 
NA 100 UR 100 UR 100 UR 
NA 5 UR 5 UR 5 UR 
NA 5 U 5 U 5 U 
NA 5 U 5 U 5 U 
NA 3 U 3 U 3 U 
NA 5 UR 5 UR 5 UR 
NA 40 UR 40 UR 40 UR 
NA 10 UR 10 UR 10 UR 
NA 10 UR 10 UR 10 UR 
NA 05 U 05 U 05 U 
NA 05 U 05 U 05 U 
NA 05 U 05 U 05 U 
NA 1 UJ 1 UJ 1 UJ 
NA 1 U 1 U 1 U 
NA 05 U 05 U 05 U 
NA 05 U 05 U 05 U 
NA 05 U 05 U 05 U 
NA 1 U 1 U 1 U 
NA 05 U 05 U 1 
NA 1 U 1 U 1 U 
NA 1 U 1 U 1 U 
NA 1 U 1 U 1 U 
NA 3 U 3 U 3 U 
NA 1 U 1 U 1 U 
NA 07 UJ 07 U 07 UJ 
NA 1 U 1 U 1 U 
NA 1 U 1 U 1 U 
NA 1 U 1 U 1 U 
NA 05 U 05 U 05 U 
NA 40 UR 40 UR 40 UR 
NA 20 UR 20 UR 20 UR 
NA 1 UJ 1 UJ 1 UJ 
NA 1 U 1 U 1 U 
NA 1 U 1 U 1 U 
NA 1 UJ 1 UJ 1 UJ 
NA 5 U 5 U 5 U 
NA 20 UR 20 UR 20 UR 
NA 05 U 05 U 05 U 
NA 05 U 05 U 05 U 

• 



• 
Location 01-15 01-23 
Nsample 01GW1502 01 GW2302 
Sample 01GW1502 01 GW2302 
Matn. Ground Water Ground Water 
Risk Site Site 
Sample Date 611512002 61412002 

Toluene 05 U 05 U 
Total Xylenes 3 U 3 U 
Trans-l,2-Dlchloroethene 3 1 U 
Trans-l,3-Dlchloropropene 3 U 3 U 
Trans-l,4-Dlchloro-2-Butene 1 U 1 UJ 
Tnchloroethene 360 05 U 
Tnchlorofluoromethane 1 U 1 UJ 
Vinyl Acetate 3 U 3 U 
Vinyl Chlonde 1 U 1 U 
Tolal Melals ugll 
Aluminum 212 U NA 
Antimony 51 U NA 
ArseniC 22 U NA 
Barium 299 J NA 
Beryllium 030 U NA 
Cadmium 060 U NA 
Calcium 162000 NA 
ChrOmium 080 U NA 
Coball 43 U NA 
Copper 32 U NA 
Iron 11600 NA 
Lead 28 U NA 
MagneSium 52300 NA 
Manganese 1970 NA 
Mercury 010 U NA 
Nickel 51 NA 
Potassium 2450 NA 
Selenium 56 U NA 
Silver 18 U NA 
Sodium 49900 NA 
Strontium 310 J NA 
Thallium 060 U NA 
Tin 170 U NA 
Vanadium 080 U NA 
ZinC 83 U NA 

--

Dissolved Metals (uglL) -
Aluminum NA NA 
Antimony NA NA 
ArseniC NA NA 
Barium NA NA 
BeryHlum NA NA 
Cadmium NA NA 
CalCium NA NA 
Chromium NA NA 
Cobalt NA NA 
Copper NA NA 
Iron NA NA 
Lead NA NA 
MagneSium NA NA 
Manganese NA NA 
Mercury NA NA 

NA = Nol Analyzed 

• TABLE E-3-2 

SUMMARY OF ANALYTIC RESULTS - ROUND 2 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 5 OF 6 

01-25 01-25 01-26 01COI OlT02 
01 GW2502 01GW2502-F 01GW2602 01GWC0102 01GWT0203 
01 GW2502 01GW2502-F 01 GW2602 01GWC0102 01GWT0203 

Ground Water Ground Water Ground Water Ground Water Ground Water 
Site Site Site Site Site 

6114/2002 6/14/2002 614/2002 6111/2002 611212002 

07 J NA 05 U 05 U 05 J 
3 U NA 3 U 3 U 3 U 
08 J NA 1 U 1 U 1 U 
3 U NA 3 U 3 U 3 U 
1 U NA 1 UJ 1 U 1 U 
74 NA 05 U 05 U 05 U 

1 U NA 1 UJ 1 U 1 U 
3 U NA 3 U 3 U 3 U 
1 U NA 1 U 1 U 1 U 

212 U NA NA NA 578 U 
51 U NA NA NA 51 U 
22 U NA NA NA 22 U 
10 J NA NA NA 166 J 

030 U NA NA NA 030 U 
060 U NA NA NA 060 U 
131000 NA NA NA 344000 
080 U NA NA NA 080 UJ 
11 U NA NA NA 126 J 
32 U NA NA NA 32 U 
270 U NA NA NA 14800 
28 U NA NA NA 28 UJ 
56000 NA NA NA 250000 

40 NA NA NA 9600 
010 U NA NA NA 010 U 
27 U NA NA NA 273 
1760 NA NA NA 15300 
26 U NA NA NA 42 U 
18 U NA NA NA 18 UJ 
73400 NA NA NA 69700 
229 J NA NA NA 3910 J 
060 U NA NA NA 21 U 
170 U NA NA NA 170 U 
080 U NA NA NA 080 U 

L-_~ 83 U NA NA NA 103 

NA 805 U NA NA NA 
NA 51 U NA NA NA 
NA 22 U NA NA NA 
NA 99 J NA NA NA 
NA 030 U NA NA NA 
NA 060 U NA NA NA 
NA 123000 NA NA NA 
NA 080 U NA NA NA 
NA II U NA NA NA 
NA 32 U NA NA NA 
NA 123 NA NA NA 
NA 28 U NA NA NA 
NA 52700 NA NA NA 
NA 104 NA NA NA 
NA 010 U NA NA NA 

• 
OlT02 OlT03 OlT04 OlT05 

01GWT0203-F 01GWT0301 01GWT0401 01 GWT0501 
01 GWT0203-F 01 GWT0301 01 GWT0401 01GWT0501 
Ground Water Ground Water Ground Water Ground Water 

Site Site Site Site 
6/1212002 6117/2002 6/15/2002 611512002 

NA 05 U 05 U 05 U 
NA 3 U 3 U 3 U 
NA 1 U 1 U 1 U 
NA 3 U 3 U 3 U 
NA 1 U 1 U 1 U 
NA 1 05 U 2 
NA 1 U 1 U 1 U 
NA 3 U 3 U 3 U 
NA 1 U 1 U 1 U 

NA 212 U 212 U 212 U 
NA 51 U 51 U 51 U 
NA 22 U 22 U 22 U 
NA 401 J 331 J 228 J 
NA 030 U 030 U 030 U 
NA 060 U 060 U 060 U 
NA 87700 70400 147000 
NA 080 U 080 U 080 U 
NA 12 U 11 U 112 J 
NA 32 U 32 U 32 U 
NA 270 U 270 U 310 
NA 28 U 28 U 28 U 
NA 59900 21500 233000 
NA 452 59 5420 
NA 010 U 010 U 010 U 
NA 93 27 U 751 
NA 4830 1720 4130 
NA 26 U 26 U 26 U 
NA 18 U 18 U 18 U 
NA 4300 4050 110000 
NA 329 J 172 J 468 J 
NA 060 U 060 U 06 U 
NA 170 U 170 U 170 U 
NA 080 U 080 U 080 U 
NA 83 U 83 U 121 

212 U NA NA NA 
51 U NA NA NA 
22 U NA NA NA 
138 J NA NA NA 
030 U NA NA NA 
060 U NA NA NA 
349000 NA NA NA 
080 UJ NA NA NA 
968 J NA NA NA 
32 U NA NA NA 
20300 NA NA NA 
28 UJ NA NA NA 
254000 NA NA NA 

9650 NA NA NA 
010 U NA NA NA 



Location 01-15 01-23 
Nsample 01GW1502 01 GW2302 
Sample 01GW1502 01 GW2302 
Matrix Ground Water Ground Water 
Risk Site Site 
Sample Date 6/1512002 6/412002 
Nickel NA NA 
Potassium NA NA 
Selenium NA NA 
Silver NA NA 
Sodium NA NA 
Stronllum NA NA 
Thallium NA NA 
Tin NA NA 
Vanadium NA NA 
llnc NA NA 

----------

Total Radlologlcals (pCIIL) 
IGross Alpha I NA I 489 
IGross Beta I NA I t23 
Miscellaneous Parameters (mgll) 
Chlonde 568 NA 
Hardness 6199 NA 
Hardness, Filtered NA NA 
Total Organic Carbon 44 J NA 
Field Parameters (mg/L) 
Alkalinity 250 NA 
Carbon D,oxide 58 NA 
Dissolved Oxygen 03 NA 
Dissolved Oxygen - Meter 835 _ 301 

Ferrous Iron 88 NA 
Hydrogen Sullide 0 NA 
Manganese +2 17 NA 
Nitrate 0 NA 
Nltnte 0 NA 
Sullate 80 > NA 
Sulfide 

--
0 NA_ 

Field Parameters 

OXidation Reduction Potential (MV) -71 3 
pH (S U) 642 628 
SpecIfic Conductance (MS/CM) 1396 1648 
Temperature C) 1692 1591 
Turbidity (Ntu) 2 91 

NA=NotA. 

TABLE E-3-2 

SUMMARY OF ANAL YTIC RESULTS - ROUND 2 GROUND WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PAGE 6 OF 6 

01-25 01-25 01-26 01COI OH02 
01 GW2502 01 GW2502-F 01 GW2602 01GWC0102 01 GWT0203 
01 GW2502 01GW2502-F 01 GW2602 01GWC0102 01GWT0203 

Ground Water Ground Water Ground Water Ground Water Ground Water 
Site Site Site Site Site 

6/14/2002 611412002 6/4/2002 6111/2002 6/1212002 
NA 27 U NA NA NA 
NA 1690 NA NA NA 
NA 26 U NA NA NA 
NA t 8 U NA NA NA 
NA 70200 NA NA NA 
NA 192 J NA NA NA 
NA 060 U NA NA NA 
NA 170 U NA NA NA 
NA 080 U NA NA NA 
NA 83 U NA NA NA 

NA NA NA NA 822 
NA NA NA NA 188 

428 NA NA NA 944 
5577 NA NA NA 18885 
NA 5241 NA NA NA 

47 J NA NA NA 92 J 

250 NA NA NA 120 
25 NA NA NA 350 
04 NA NA NA 15 
063 NA 266 228 1017 

0 NA NA NA 85 
0 NA NA NA 0 

03 NA NA NA 22 > 
021 NA NA NA 004 

0 NA NA NA 0 
80 > NA NA NA 80 > 

002 NA NA NA 004 

232 NA 7 565 98 
702 NA 634 69 568 
1363 NA 1129 0394 2686 
145 NA 1542 1642 1499 
14 NA 16 06 18 

--

• 

OH02 OH03 OH04 OH05 
01GWT0203-F 01 GWT0301 01GWT0401 01GWT0501 
01 GWT0203-F 01GWT0301 01 GWT0401 01GWT0501 
Ground Water Ground Water Ground Water Ground Water 

Site Site Site Site 
611212002 6/17/2002 6115/2002 611512002 

208 NA NA NA 
15200 NA NA NA 
28 U NA NA NA 
t 8 UJ NA NA NA 
70700 NA NA NA 

4040 J NA NA NA 
21 U NA NA NA 
170 U NA NA NA 
080 U NA NA NA 

656 NA NA NA 

NA 260 U 0906 U 483 U 
NA 375 169 521 

NA 21 16 127 
NA 4657 2643 13266 

19174 NA NA NA 
NA 37 J 26 J 51 J 

NA 275 150 70 
NA 18 12 225 
NA 07 2 3 
NA 772 263 392 
NA 001 001 007 
NA 0 0 0 
NA 03 0 62 
NA 032 128 038 
NA 0008 0 0006 
NA 80 > 54 80 > 
NA 0 0 0 

NA 404 272 228 
NA 723 745 577 
NA 0739 0482 261 
NA 139 134 138 
NA 27 07 23 

• 



• 
Locellon 
Semple 
Matrix 
Oeplh Renge 
Risk 
Semple Oete 
Voletlle Orgenlcs uglkg) 
1 1 1 2-Tetrachlaroethane 
1 1 '-Trichloroethane 
1 1,22-Tetrachlaroethane 
1 1 2-Tnchloroethane 
1 1-0lchloroethane 
1 l-Dlchlaroethene 
1 23-Tflchlaropropane 
1 2-Dlbrama-3-Chlaroprapane 
1 2-Dlbromoethane 
1 2-Dlchloroethane 
1 2-Dlchlaropropane 
14-Dloxane 
2-Butanone 
2-Hexanone 
3-Chlaroprapene 
4-Methvl-2-Pentanane 
Acetone 
Acetonitrile 
Acrolein 
AClVlanltfile 
Benzene 
Bromodtchloromethane 
Bromolorm 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodtbromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Chlmaprene 
Cls-l,2-Dlchloroethene 
Cls-l 3-Dlchlaraprapene 
Dlbromomethane 
Dlchlorodtfluoromethane 
Ethyl Methacrylate 
Ethylbenzene 
Isabutanal 
MethaclVlanltrile 
Methyl Iodide 
Methyl Methacrylate 
Methylene Chloride 
Pentachloroethane 
ProPlomtnle 
Styrene 
T etrachloroethene 
Toluene 
Total Xylenes 
Trans-1 2-Dlchloroethene 
Trans-l 3-0lchlcrapropene 
J!~ns· ~i~·Dlchloro·2-8utene 

Calc = Calculated Value as desclbed on Page X 

• TABLE E-4-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 SEDIMENT 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE10F5 

015001 015002 015003 015004 015005 
015001 015002 015003 015004 015005 

Sediment Sediment Sediment Sediment SedIment 
0-05 0-05 0-05 0-05 0-05 

Beckground Sile Sile Site Site 
8/14/2001 8/14/2001 8/14/2001 8/14/2001 8/14/2001 

3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 4 U 3 U 
3 U 3 U 7 4 U 3 UJ 
5 U 5 U 6 U 7 U 5 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 
3 U 3 U 3 U 4 U 3 UJ 
5 U 5 U 6 U 7 U 5 UJ 
3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 

470 UR 500 UR 560 UR 680 UR 540 UR 
5 U 5 U 6 U 7 U 5 U 
5 U 5 U 6 U 7 U 5 U 

5 UJ 5 UJ 6 UJ 7 UJ 5 UJ 
3 U 3 U 3 U 4 U 3 U 

5 UJ 5 UJ 6 UJ 7 UJ 5 UJ 
190 UJ 200 UJ 220 UJ 270 UJ 220 UJ 
47 UR 50 UR 56 UR 68 UR 54 UR 
47 U 50 U 56 U 68 U 54 U 
3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 
3 U 3 U 3 U 4 U 3 U 

3 UJ 3 UJ 3 UJ 4 UJ 3 UJ 
3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 

5 UJ 5 UJ 6 UJ 7 UJ 5 UJ 
5 U 5 U 6 U 7 U 5 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 

3 UJ 3 J 1 J 4 UJ 3 UJ 
5 U 5 U 6 U 7 U 5 U 
3 U 3 U 3 U 4 U 3 U 

190 UR 200 UR 220 UR 270 UR 220 UR 
95 U 100 U 110 U 140 U 110 U 
5 UJ 5 UJ 6 UJ 7 UJ 5 UJ 
5 U 5 U 6 U 7 U 5 U 

5 UJ 5 UJ 6 UJ 7 UJ 5 UJ 
5 U 5 U 6 U 7 U 5 UJ 

95 UR 100 UR 110 UR 140 UR tl0 UR 
3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 4 U 3 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 

• 
015006 015007 015008 
015006 015007 015008 

Sediment Sediment Sediment 
0-05 0-05 0-05 
Site Site Site 

8/14/2001 8/14/2001 8/14/2001 

4 U 3 U 4 U 
4 U 3 U 4 U 
4 U 3 U 4 U 
8 U 5 U 7 U 
4 U 3 U 4 U 
8 U 5 U 7 U 
4 U 3 U 4 U 
8 U 5 U 7 U 
4 U 3 U 4 U 
4 U 3 U 4 U 
8 U 5 U 7 U 

780 UR 540 UR 720 UR 
8 U 5 U 7 U 
8 U 5 U 7 U 
8 UJ 5 UJ 7 UJ 
4 U 3 U 4 U 
12 J 5 UJ 7 UJ 

310 UJ 220 UJ 290 UJ 
78 UR 54 UR 72 UR 
78 U 54 U 72 U 
4 U 3 U 4 U 
4 U 3 U 4 U 
4 U 3 U 4 U 
8 U 5 U 7 U 
4 U 3 U 4 U 

4 UJ 3 UJ 4 UJ 
4 U 3 U 4 U 
4 U 3 U 4 U 
8 U 5 U 7 U 
4 U 3 U 4 U 
8 U 5 U 7 U 

8 UJ 5 UJ 7 UJ 
8 U 5 U 7 U 
4 U 3 U 4 U 
8 U 5 U 7 U 

4 UJ 3 UJ 2 J 
8 U 5 U 7 U 
4 U 3 U 4 U 

3tO UR 220 UR 290 UR 
160 U 110 U 140 U 
8 UJ 5 UJ 7 UJ 
8 U 5 U 7 U 
8 UJ 5 UJ 7 UJ 
8 U 5 U 7 U 

160 UR 110 UR 140 UR 
4 U 3 U 4 U 
4 U 3 U 4 U 
4 U 3 U 4 U 
4 U 3 U 4 U 
8 U 5 U 7 U 
4 U 3 U 4 U 
8 U 5 U 7 U 



Location 
Sample 
Matrix 
Oepth Range 
Risk 
Sample Oale 
T rlchloroethene 
Tnchlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Semlvolatlle Organics uglkg) 
1 2 4 5-T etrachlorobenzene 
1 24-Tnchlorobenzene 
1 2-Dlchlorobenzene 
1 3-Dlchlorobenzene 
1 4-Dlchlolobenzene 
1 4-Naphlhoqulnone 
1,4-Phenvlenedlamlne 
l-Naphlhylamlne 
2 2'-:»(ybls I-Chloropropane 
2346-Tetrachlorophenol 
245-Trtchloroohenol 
246-Trlchlorophenol 
2 4-Dlchlorophenol 
2,4-Dlmethylphenol 
2,4-Dlnltrophenol 
2,6-Dlchlorophenol 
2 Acetylamlnofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Melhylphenol 
2-Naphthylamlne 
2-Nltroanlllne 
2-Nltrophenol 
2'Plcolme 
3,3'·Dlchlorobenzldlne 
3,3'-Olmeth Ibenzldlne 
3-Melhylcholanlhrene 
3-Melhylphenol 
3-Nltroantlme 
46-Dlnltro-2-Methylphenol 
4-Amlnobphenvl 
4-Bromophenvl Phenyl Ether 
4-Chloro-3-Melhyl, henol 
4-Chloroanlltne 
4-Chlorophenyl Phenyl Ether 
4-Melh ilphenol 
4-Nltroanlltne 
4-Nltrophenol 
4-Nltroqutnohne-l-Oxlde 
5-Nltro-O-T olUldlne 
7, I 2-Dlmethylbenz(A)Anlhracene 
A A-Dlmethylphenethvlamlne 
Acenaphlhene 
Acenaphthvlene 
Acetophenone 
Aniline 

~!h~~cen~ ______ 

Calc = cal.alue as desclbed on Page X 

TABLE E-4-1 

SUMMARY OF ANALYTIC RESULTS - ROUNO 1 SEOIMENT 
CRANE 158 - MUSTARO GAS BURIAL GROUNO 

NSWCCRANE 
CRANE, INOIANA 

PAGE20F5 

015001 015002 015003 015004 015005 
015001 015002 01SD03 015004 015005 

Sediment Sediment Sediment Sediment Sediment 
0-05 0-05 0-05 0-05 0-05 

Background Site Site Site Site 
8/14/2001 8/14/200t 8/14/2001 8/14/2001 8/14/2001 

3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U 5 U 
3 U 3 U 3 U 4 U 3 U 
5 U 5 U 6 U 7 U , 5 U 

390 U 380 U 450 U 450 U 380 U 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
390 U 380 U 450 U 450 U 380 U 

970 UJ 940 UJ 1100 UJ 1100 UJ 960 UJ 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 U 190 U 
390 U 380 U 450 U 450 U 380 U 
970 U 940 U 1100 U 1100 U 960 U 
390 U 380 U 450 U 450 U 380 U 
390 U 380 U 450 U 450 U 380 U 
39C U 380 U 450 U 450 U 380 U 
970 U 940 U 1100 U 1100 U 960 U 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
490 U 470 U 550 U 550 U 480 U 
390 U 380 U 450 U 450 U 380 U 
300 U 290 U 350 U 340 U 290 U 
390 U 380 U 450 U 450 U 380 U 
390 U 380 U 450 U 450 U 380 U 
440 U 420 U 510 U 500 U 430 UJ 
200 U 190 U 230 U 230 U 190 U 
970 U 940 U 1100 U 1100 U 960 U 
970 U 940 U 1100 U 1100 U 960 U 
200 U 190 U 230 U 230 U 190 U 
390 U 380 U 450 U 450 U 380 U 
390 U 380 U 450 U 450 U 380 U 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
970 U 940 U 1100 U 1100 U 960 U 
970 U 940 U 1100 U 1100 U 960 U 

970 UR 940 UR, 1100 UR 1100 UR 960 UR 
390 U 380 U 450 U 450 U 380 U 
300 U 290 U 350 U 340 U 290 UJ 
970 U 940 U 1100 U 1100 U 960 U 
118 U 116 U 139 U 137 U 117 U 
118 U 116 U 139 U 137 U 117 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
,,-au 116 U 139 U 137 U 117 U 

• 

015006 015007 015008 
015006 015007 015008 

Sediment Sediment Sediment 
0-05 0-05 0-05 
Site Site Site 

8/14/2001 8/14/2001 811412001 
4 U 3 U 4 U 
8 U 5 U 7 U 
4 U 3 U 4 U 
8 U 5 U 7 U 

370 U 380 U 460 U 
370 U 380 U 460 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
370 U 380 U 460 U 

930 UJ 940 UJ 1200 UJ 
370 U 380 U 460 U 
190 U 190 U 230 U 
370 U 380 U 460 U 
930 U 940 U 1200 U 
370 U 380 U 460 U 
370 U 380 U 460 U 
370 U 380 U 460 U 
930 U 940 U 1200 U 
370 U 380 U 460 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
470 U 470 U 600 U 
370 U 380 U 460 U 
280 U 290 U 350 U 
370 U 380 UJ 460 U 
370 U 380 U 460 U 
420 U 420 U 520 UJ 
190 U 190 U 230 U 
930 U 940 U 1200 U 
930 U 940 U 1200 U 
190 U 190 U 230 U 
370 U 380 U 460 U 
370 U 380 U 460 U 
370 U 380 U 460 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
930 U 940 U 1200 U 
930 U 940 U 1200 U 

930 UR 940 UR 1200 UR 
370 U 380 U 460 U 
280 U 290 U 350 UJ 
930 U 940 U 1200 U 
112 U 139 J 138 U 
112 U 115 UJ 138 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
112 U 1-,-SU ~L _____ '3_~ 

• 



• 
Location 
Sample 
Matrix 
Depth Ronge 
Risk 
SompleOate 
Aramlte 
BenzD A Anthracene 
Benzo A Pyrene 
Benzo B Fluoranthene 
Benzo G H I Perylene 
Benzo K Fluoranthene 
Benzyl Alcohol 
Bis 2-ChloroelhoxvlMethane 
Bis 2-Chloroelhyl Ether 
Bis 2-Ethylhexyl Phthalate 
Butyl Benzyl Phthalate 
Chlorobenzllate 
Chrvsene 
DI-N-Butyl Phthalate 
DI-N-Octyl Phthalate 
Dlallale 
Dlbenzo(A H)Anlhracene 
Dlbenzofuran 
Dleth I Phlhalale 
Dimethyl Phthalate 
Diphenylamine 
Ethyl Methane Sulfonate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadlene 
Hexachlorocvclopentadlene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno 1 2 3-CD Pyrene 
Isadnn 
Isophorone 
Isosafrole 
Kepone 
Methapynlene 
Methyl Methane Sulfonate 
N-Nltroso-DI-N-But lamlne 
N-N,troso-D,-N-Propylam,ne 
N-Nltrosodlethylamlne 
N-Nltrosodlmethvlamlne 
N-Nltrosomethylethylamlne 
N·Nltrosomorphohne 
N-Nltrosoplpendlne 
N-Nltrosopyrrolldlne 
Naphthalene 
00 O-Tnethyl Phosphorothloate 
O-Toluldlne 
p. Dlmethvlamlno Azobenzene 
Pentachlorobenzene 
Pentachloronltrobenzene 
Phenacetin 
Phenanthrene 

Calc = Calculated Value as desclbed on Page X 

• TABLE E-4-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 SEDIMENT 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE30F5 

015001 015002 015003 015004 015005 
015001 015002 015003 015004 015005 

Sediment Sediment Sediment Sediment Sediment 
0-05 0- 0 5 0-05 0-05 0-05 

Bockground Site Site Site Site 
8/14/2001 8/14/2001 8/14/2001 8/14/2001 8/14/2001 

970 U 940 U 1100 U 1100 U 960 U 
118 U 116 U 139 U 137 U 117 U 
118 U 116 U 139 U 137 U 705 J 
118 U 116 U 995 J 137 U 117 U 
118 U 116 U 139 U 137 U 117 U 
118 U 116 U 139 U 137 U 896 J 
270 U 270 U 270 U 270 U 270 U 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 U t90 U 
200 U t90 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
390 U 380 U 450 U 450 U 380 U 
It 8 U 116 U 139 U 137 U 117 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 UJ 
390 U 380 U 450 U 450 U 380 U 
118 U 116 U 139 U 137 U 117 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 1"90 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
118 U 116 U 139 U 137 U 493 J 
118 U 116 U 139 U 137 U 117 U 
390 U 380 U 450 U 450 U 380 U 
390 U 380 U 450 U 450 U 380 U 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 U 190 U 

16000 UJ 15000 UJ 18000 UJ 18000 UJ 15000 UJ 
390 U 380 U 450 U 450 UJ 380 U 
118 U 116 U 139 U 137 U 117 U 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 U 190 U 
390 U 380 U 450 U 450 U 380 U 
970 U 940 U 1100 U 1100 U 960 U 
970 U 940 U 1100 U 1100 U 960 U 
490 U 470 U 550 U 550 U 480 U 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 UJ 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
200 U 190 U 230 U 230 U 190 U 
390 U 380 U 450 U 450 U 380 U 
200 U 190 U 230 U 230 UJ 190 U 
118 U 116 U 139 U 137 U 117 U 
390 U 380 U 450 U 450 U 380 U 
200 U t90 U 230 U 230 U 190 U 
390 U 380 U 450 U 450 U 380 U 
390 U 380 U 450 U 450 U 380 U 
970 U 940 U 1100 U 1100 U 960 U 
390 U 380 U 450 U 450 U 380 U 
118 U 116 U 139 U 137 U 117 U 

• 
015005 015007 015008 
015005 015007 015008 

Sediment Sediment Sediment 
0-05 0- 0 5 0- 0 5 
Site Site Site 

8/14/2001 811412001 8114/2001 
930 U 940 U 1200 U 
112 U 144 138 U 
497 J 275 J 673 J 
77 J 120 J 225 J 

112 U 218 J 138 U 
112 U 146 J 626 J 
270 U 270 U 270 U 
370 U 380 U 460 U 
190 U t90 U 230 U 
190 U 190 UJ 98 J 
190 U 190 U 230 U 
370 U 380 U 460 U 
112 U 173 J 138 U 
190 U 190 U 230 U 
190 U 190 UJ 230 UJ 
370 U 380 U 460 U 
112 U 115 UJ 138 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
539 J 184 J 783 J 
112 U 115 U 138 U 
370 U 380 U 460 U 
370 U 380 U 460 U 
370 U 380 UJ 460 U 
190 U 190 U 230 U 

15000 UJ 15000 UJ 19000 UJ 
370 U 380 U 460 U 
112 U 128 138 U 
370 U 380 U 460 U 
190 U 190 U 230 U 
7600 380 U 460 U 

930 U 940 U 1200 U 
930 U 940 U 1200 U 
470 U 470 U 600 U 
370 U 380 U 460 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
190 U 190 U 230 U 
370 U 380 U 460 U 
190 U 190 U 230 U 

112 UR 115 UJ 138 U 
370 U 380 U 460 U 
190 U 190 U 230 U 
370 U 380 U 460 U 
370 U 380 U 460 U 
930 U 940 U 1200 U 
370 U 380 U 460 U 
112 U 115 U 138 U 



Lacellon 
Sample 
M8trlX 

Oeplh Range 
Risk 
Sample Date 
Phenol 
Pronamlde 
Pyrene 
PYridine 
Safrole 
Eneroertlcs ualkol 
1 35·Tnnltrobenzene 
1 3-Dlnltrobenlene 
246-Trlnltrotoluene 
2 4-Dlnltrotoluene 
2 6-0inltrotoluene 
2·Amlno-4 6-Dlnltrotoluene 
2-Nltrotoluene 
3-Nltrotoluene 
4-Amlno-2 6-0lnltrotoluene 
4-Nltrotoluene 
HMX 
Nitrobenzene 
ROX 
Tetryl 
Pesticides/PCBs ualke) 
4,4'-000 
44'-00E 
4,4'-00T 
Aldrin 
Aloha-SHC 
Aloha-Chlordane 
Aroclor-l016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Seta-SHC 
Oelta-SHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endnn 
Endrln Aldehyde 
Gamma-Shc (Lindane) 
Gamma-Chlordane 
Heotachlor 
Heptachlor Epoxlde 
Methoxychlor 
Toxaohene 
HerbiCides ualke' 
245-T 
24 5-TP Sllvex 
24-0 

~b ---

Calc = ca. Value as desclbed on Page X 

TABLE E-4-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 SEDIMENT 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE40F5 

01S001 01S002 01S003 01S004 01S005 
01S001 01S002 01S003 01S004 01S005 

Sediment Sediment Sediment Sediment Sediment 
0-05 0-05 0-05 0-05 0-05 

Background Site Site Site Site 
8/1412001 8/14/2001 8/14/2001 8/14/2001 8/14/2001 

200 U 190 U 230 U 230 U 190 U 
390 UR 380 UR 450 UR 450 UR 380 UR 
118 U 116 U 139 U 137 U 117 U 
220 U 220 U 230 U 230 U 220 U 
390 U 380 U 450 U 450 U 380 U 

476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 IJ 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 542 J 422 J 867 J 134 J 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 
476 U 476 U 476 U 476 U 500 U 

29 U 28 U 34 U 34 U 29 U 
29 U 28 U 34 U 34 U 29 U 
29 UJ 28 UJ 34 UJ 34 UJ 29 UJ 
15 U 15 U 18 U 18 U 15 U 
15 U 15 U 18 U 18 U 15 U 
15 U 15 U 18 U 18 U 15 U 
38 U 38 U 46 U 45 U 38 U 
38 U 38 U 46 U 45 U 38 U 
38 U 38 U 46 U 45 U 38 U 
38 U 38 U 46 U 45 U 38 U 
38 U 38 U 46 U 45 U 38 U 
38 U 38 U 46 U 45 U 38 U 
38 U 38 U 46 U 45 U 38 U 
15 U 15 U 18 U 18 U 15 U 
15 U 15 U 18 U 18 U 15 U 
29 U 28 U 34 U 34 U 29 U 
15 U 15 U 18 U 18 U 15 U 
29 U 28 U 34 U 34 U 29 U 
29 U 28 U 34 U 34 U 29 U 
29 U 28 U 34 U 34 U 29 U 
29 U 28 U 34 U 34 U 29 U 
15 U 15 U 18 U 18 U 15 U 
15 U 15 U 18 U 18 U 15 U 
095 J 17 18 U 14 J 12 J 
15 U 15 U 18 U 18 U 15 U 
15 U 15 U 18 U 18 U 15 U 
96 U 95 U 110 U 110 U 96 U 

12 U 12 U 14 U 86 J 12 U 
16 12 14 U 14 U 12 U 

82 U 81 U 99 U 96 U 82 U 
23 UJ 23 UJ 28 UJ 27 UJ 23 UJ 

• 

01S006 01S007 01S008 
01S006 01S007 01S008 

Sediment Sediment Sediment 
0-05 0-05 0-05 
Site Site Site 

8/1412001 8/14/2001 8/14/2001 
190 U 190 U 230 U 

370 UR 380 UR 460 UR 
112 U 24 J 531 J 
220 U 220 U 230 U 
370 U 380 U 460 U 

500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 
500 U 476 U 500 U 

28 U 28 U 35 U 
28 U 28 U 35 U 
28 UJ 28 UJ 35 UJ 
14 U 15 U 18 U 
14 U 15 U 18 U 
14 U 15 U 18 U 
37 U 37 U 45 U 
37 U 37 U 45 U 
37 U 37 U 45 U 
37 U 37 U 45 U 
37 U 37 U 45 U 
37 U 37 U 45 U 
37 U 19 J 45 U 
14 U 15 U 18 U 
14 U 15 U 18 U 
28 U 28 U 35 U 
14 U 15 U 18 U 
28 U 28 U 35 U 
28 U 28 U 35 U 
28 U 28 U 35 U 
28 U 28 UR 35 U 
14 U 15 U 18 U 
14 U 15 U 18 U 
25 1 1 J 18 U 

14 U 15 U 18 U 
14 U 15 U 18 U 
92 U 94 U 120 U 

11 U 11 U 14 U 
11 J 31 J 14 U 
79 U 80 UJ 98 U 

22 UJ 23 U 28 U 

• 



• 
Locl!ltlon 
58mple 
Matrix 
Depth R8nge 
RIsk 
5 8mple08te 
Penlachlorophenol 
InorQ8n1CS mCJikq) 
Aluminum 
Anllmony 
ArseniC 
Barium 
BeryllIum 
Cadmium 
Calcium 
Chromium 
Coball 
Copper 
Iron 
Lead 
MagneSium 
Manoanese 
Mercury 
NIckel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
ThallIum 
ThOrium-Calc 
Tin 
Vanadium 
Zinc 
Miscelhmeous Ptllrameters Miscelhmeous Ptllrameters 
1,4-011hlane (ug/kg)_ 
lA-Oxalhlane UQIkQ) 
Bls 2-Chloroelhyl Suillde uqlkQ) 
Callan Exchanqe Capacity meQ/l00q) 

H SU 
T alai OrganIc Carbon (mglkg) 
Tot81 R8dlol0Qlc81s (pCl/g) 
Thorlum-228 

IThonum-230 

• TABLE E-4-1 

SUMMARY OF ANALYTIC RESULTS - ROUND 1 SEDIMENT 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PAGE50F5 

015001 01S002 01S003 015004 01S005 
015001 01S002 01 S003 015004 015005 

Sediment SedIment Sediment Sediment Sediment 
0-05 0-05 0-05 0-05 0-05 

B8ckground Site SIte Site SIte 
8/14/2001 8/14/2001 8/14/2001 8/14/2001 8/14/2001 

12 U 12 U 14 U 14 U 12 U 

9670 B790 6770 7470 9270 
12 J 20 J 059 UJ 058 UJ 051 UJ 
319 311 279 65 44 
105 924 474 105 120 

14 J 17 J 065 J 084 J 080 J 
005 UJ 005 UJ 005 UJ 005 UJ 023 U 

1000 769 941 1690 2630 
305 451 150 135 94 
250 288 69 178 153 

176 J 194 J 169 J 110 J 101 J 
45700 76900 28600 20000 12500 
248 320 222 191 161 
1520 1060 1050 1030 1200 
1490 1640 278 1230 1250 

006 U 005 U 009 U 006 U 005 U 
371 359 121 156 137 

875 J 703 J 1100 J 604 J 623 J 
066 12 092 066 038 U 

015 U 015 U 018 U 018 U 015 U 
265 345 J 416 334 335 

102 J 81 J 106 J 96 J 112 J 
43 71 22 12 056 U 
93 94 125 775 754 

36 34 36 34 31 
325 458 204 205 189 
792 780 356 425 412 

237 U 234 U 282 U 275 U 235 U 
237 U 234 U 282 U 275 U 235 U 

237 U 234 U 282 U 275 U 235 U 
111 179 220 229 455 
58 J 56 J 55 J 61 J 70 J 
5950 5580 17600 21600 34900 

0937 1 15 149 108 I 0868 
120 J I 14 J 126 J 0832 J 0791 J 

i1}lclrrurn~232 ___ ~111 0917 125 0624 0791 

Calc = Calculaled Value as desclbed on Page X 

• 
01S006 01S007 01S008 
01S006 015007 015008 

Sediment Sediment Sediment 
0-05 0-05 0-05 

SIte SIte SIte 
8/14/2001 8/14/2001 811412001 

11 U 11 U 14 U 

8190 11700 13700 
o 4B UJ 050 UJ 061 UJ 

55 81 67 
120 946 BO 7 

078 J 057 J 062 U 
039 J 005 UJ 006 UJ 
1960 3020 5520 
102 137 174 
175 122 74 
95 J 161 J 146 J 
12300 19900 21700 
267 165 282 
1090 1820 1940 
1330 607 341 

007 U 006 U 008 U 
113 119 137 

497 J 583 J 915 J 
045 059 10 

014 U 015 U 018 U 
298 311 402 

82 J 87 J 145 J 
057 20 15 
647 653 731 
32 30 37 
196 270 315 
478 461 702 

225 U 231 U 282 U 
225 U 231 U 282 U 
225 U 231 U 282 U 
269 226 586 
62 J 73 J 71 J 
24500 14300 49600 

0705 0694 0781 

L 108 J I 0937 J I 105 J 
0718 0742 0828 



Calc: Calculated Value as desc.bed on Page X 

NA:Not.d 

Location 
Nsample 
Sample 
Matrix 
Depth Range 
Risk 
Sample Date 
Volatile Organics (uglkg) 
1,1 ,1 ,2-Tetrachloroethane 
1,1,1-Trlchloroethane 
1,1.2,2-Tetrachloroethane 
1.1,2-Trichloroethane 
1 ,1-D.chloroethane 
1,1-D.chloroethene 
1,2,3-Trlchloropropane 

TABLE E-4-2 

SUMMARY OF ANALYTIC RESULTS - ROUND 2 SEDIMENT 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

015001 015003 015009 015010 
01500102 01500302 01500902 01501002 
01500102 01500302 01500902 01501002 
Sediment Sediment Sediment Sediment 

0-0.5 0-0.5 0- 0 5 0- 0.5 
Background Site Site Site 

6/1712002 6/1712002 6/1712002 6/17/2002 

3 U 4 U 4 U 3 UJ 
3 U 4 U 4 U 3 UJ 
3 UJ 9 4 U 3 UJ 
6 U 8 U 7 U 6 UJ 
3 U 4 U 4 U 3 UJ 

6 UJ 8 U 7 U 6 UJ 
3 U 4 U 4 U 3 UJ 

1,2-D.bromo-3-ChloroQro!,ane 6 U 8 U 7 U 6 UJ 
1,2-D.bromoethane 3 U 4 U 4 U 3 UJ 
1.2-D.chloroethane 3 U 4 U 4 U 3 UJ 
1 ,2-D.chloropropane 6 U 8 U 7 U 6 UJ 
1,4-D.oxane 580 UR 750 UR 670 UR 610 UR 
2-Butanone 6 U 8 U 7 U 6 UJ 
2-Hexanone 6 UJ 8 UJ 7 UJ 6 UJ 
3-Chloropropene 6 U 8 U 7 UJ 6 UJ 
4-Methyl-2-Pentanone 3 U 4 U 4 U 3 UJ 
Acetone 290 J 510 J 190 J 230 J 
Acetomtrlle 230 UR 300 UR 270 UR 250 UR 
Acrolein 58 UR 75 UR 67 UR 61 UR 
Acrylonitrile 58 UR 75 UR 67 U 61 UJ 
Benzene 3 U 4 U 4 U 3 UJ 
Bromod.chloromethane 3 U 4 U 4 U 3 UJ 
Bromoform 3 U 4 U 4 U 3 UJ 
Bromomethane 6 UJ 8 UJ 7 UJ 6 UJ 
Carbon D.sulf.de 2 J 2 J 4 U 3 UJ 
Carbon Tetrachloride 3 U 4 U 4 U 3 UJ 
Chlorobenzene 3 U 4 U 4 U 3 UJ 
Chlorod.bromomethane 3 U 4 U 4 U 3 UJ 
Chloroethane 6 U 8 U 7 U 6 UJ 
Chloroform 3 U 4 U 4 U 3 UJ 
Chloromethane 6 U 8 U 7 U 6 UJ 
Chloroprene 6 U 8 U 7 U 6 UJ 
C.s-1 ,2-D.chloroethene 6 U 8 U 7 U 6 UJ 
C.s-1 ,3-D.chloropropene 3 U 4 U 4 U 3 UJ 
D.bromomethane 6 U 8 U 7 U 6 UJ 
D.chlorod.fluoromethane 3 U 4 U 4 U 8 J 
Ethyl Methacrylate 6 U 8 U 7 U 6 UJ 
Ethylbenzene 3 U 4 U 4 U 3 UJ 
Isobutanol 230 UR 300 UR 270 UR 250 UR 
Methacrylomtnle 120 U 150 U 130 U 120 UJ 
Methyllod.de 6 UJ 8 UJ 7 UJ 6 UJ 
Methyl Methacrylate 6 U 8 U 7 U 6 UJ 
Methylene Chlonde 6 UJ 8 UJ 7 UJ 6 UJ 
Pentachloroethane 6 U 8 U 7 U 6 UJ 
Prop.omtnle 120 UR 150 UR 130 UR 120 UR 
Styrene 3 U 4 U 4 U 3 UJ 

• 

015011 015012 
01501102 01501202 
01501102 01501202 
Sediment Sediment 

0- 0.5 0- 0 5 
Site Site 

6117/2002 6/1712002 

3 UJ 4 UJ 
3 UJ 4 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 

570 UR 720 UR 
6 UJ 7 UJ 
6 UJ 7 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
540 J 630 J 

230 UR 290 UR 
57 UR 72 UR 
57 UR 72 UR 
3 UJ 4 UJ 
3 UJ 4 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
2 J 4 UJ 

3 UJ 4 UJ 
3 UJ 4 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
6 UJ 7 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 

230 UR 290 UR 
110 UJ 140 UJ 
6 UJ 7 UJ 
6 UJ 7 UJ 
6 UJ 7 UJ 
6 UJ 7 UJ 

110 UR 140 UR 
3 UJ 4 UJ 

• 



• 

Calc = Calculated Value as de SCI bed on Page X 
NA = Not Analyzed 

Location 
Nsample 
Sample 
Matrix 
Depth Range 
Risk 
Sample Date 
Tetrachloroethene 
Toluene 
Total Xylenes 
T rans-l ,2-Dlchloroethene 
Trans-l,3·Dlchloropropene 

• TABLE E-4-2 

SUMMARY OF ANALYTIC RESULTS - ROUND 2 SEDIMENT 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF2 

015001 015003 015009 015010 
01500102 01500302 01500902 01501002 
01500102 01500302 01500902 01501002 
Sediment Sediment Sediment Sediment 

0- 0.5 0- 0 5 0-0.5 0-05 
Background Site Site Site 

6/17/2002 6/1712002 6/17/2002 6/1712002 
3 U 4 U 4 U 3 UJ 
3 U 2 J 1 J 3 UJ 
3 U 4 U 4 U 3 UJ 

6 UJ 8 U 7 U 6 UJ 
3 U 4 U 4 U 3 UJ 

Trans-l,4-Dlchloro-2-Butene 6 U 8 U 7 U 6 UJ 
Tnchloroethene 3 U 4 U 4 U 3 UJ 
Tnchlorofluoromethane 6 U 8 U 7 U 6 UJ 
Vinyl Acetate 3 U 4 U 4 U 3 UJ 
Vinyl Chlonde 6 U 8 U 7 U 6 UJ 
Inorganlcs (mg/kg) 
Aluminum 7360 NA NA NA 
Antimony 16 J NA NA NA 
ArseniC 284 J NA NA NA 
Banum 931 NA NA NA 
Beryllium 17 NA NA NA 
Cadmium 006 U NA NA NA 
CalCium 894 J NA NA NA 
Chromium 408 J NA NA NA 
Cobalt 274 NA NA NA 
Copper 147 J NA NA NA 
Iron 76500 J NA NA NA 
Lead 263 NA NA NA 
MagneSium 1190 NA NA NA 
Manganese 1890 NA NA NA 
Mercury 004 NA NA NA 
Nickel 387 NA NA NA 
Potassium 66 J NA NA NA 
Selenium 21 NA NA NA 
Silver 014 U NA NA NA 
Sodium 308 NA NA NA 
Strontium 88 NA NA NA 
Thallium 057 U NA NA NA 
Tin 19 J NA NA NA 
Vanadium 436 J NA NA NA 
ZinC 717 J NA NA NA 
Total Radlologlcals (pCVg) 

LThonum-228 I 109 I NA NA I NA I 
IThonum-230 I 0908 I NA NA I NA I 
IIhonum-232__ _ _ _ _ 113 I NA NA I NA I 

• 
015011 015012 

01501102 01501202 
01501102 01501202 
Sediment Sediment 

0- 0.5 0-05 
Site Site 

6/1712002 6/1712002 
3 UJ 4 UJ 
1 J 4 UJ 

3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 
3 UJ 4 UJ 
6 UJ 7 UJ 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA L NA I 
NA I NA I 
NA I ___ NA I 



• 

Location 
Nsample 
Sample 
Matrix 
Risk 
Sample Date 
Volatile Organics (ug/L) 
1 ,1 ,1,2-Tetrachloroethane 
1,1 ,1-T nchloroethane 
1,1,2,2-Tetrachloroemane 
1,1,2-Tnchloroethane 
1 ,1-Dlchloroethane 
1,I-Dlchloroethene 
1,2,3-Tnchloropropane 

TABLE E-5 

SUMMARY OF ANALYTIC RESULTS - SURFACE WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

01SWOl 01SW02 0ISW04 
01SW0102 01SW0202 01SW0402 
01SW0102 01SW0202 01SW0402 

Surface Water Surface Water Surface Water 
Back Site Back 

611712002 6/17/2002 6/1812002 

05 U 05 U 05 U 
05 U 05 U 05 U 
05 U 05 U 05 U 
1 U 1 U 1 U 

05 U 05 U 05 U 
1 U 1 U 1 U 

05 U 05 U 05 U 
1,2-Dlbromo-3-Chloropropane 1 UJ 1 UJ 1 UJ 
1,2-Dlbromoethane 06 U 06 U 06 U 
1,2-Dlchloroethane 05 U 05 U 05 U 
1 ,2-Dlchloropropane 1 U 1 U 1 U 
1 ,4-Dloxane 100 UR 100 UR 100 UR 
2-Butanone 5 UR 5 UR 5 UR 
2-Hexanone 5 U 5 U 5 U 
3-Chloropropene 5 U 5 U 5 U 
4-Methyl-2-Pentanone 3 U 3 U 3 U 
Acetone 5 UR 5 UR 5 UR 
Acetonltnle 40 UR 40 UR 40 UR 
Acrolein 10 UR 10 UR 10 UR 
Acrylonltnle 10 UR 10 UR 10 UR 
Benzene 05 U 05 U 05 U 
Bromodlchloromethane 05 U 05 U 05 U 
Bromoform 05 U 05 U 05 U 
Bromomethane 1 UJ 1 U.J 1 UJ 
Carbon Disulfide 1 U 1 U 1 U 
Carbon Tetrachlonde 05 U 05 U 05 U 
Chlorobenzene 05 U 05 U 05 U 
Chlorodlbromomethane 05 U 05 U 05 U 
Chloroethane 1 U 1 U 1 U 
Chloroform 05 U 05 U 05 U 
Chloromethane 1 U 1 U 1 U 
Chloroprene 1 U 1 U 1 U 
Cls-l.2-Dlchloroethene 1 U 1 U 1 U 
Cls-l,3-Dlchloropropene 3 U 3 U 3 U 
Dlbromomethane 1 U 1 U , 

1 U 
Dlchlorodlfluoromethane 07 UJ 07 UJ i 07 UJ 
Ethyl Methacrylate 1 U 'I·U" I 1 U 
Ethylbenzene 05 U 05 U 05 U 
Isobutanol 40 UR 40 UR 40 UR 
Methac,ylonltnle 20 UR 20 UR 20 UR 
Methyl Iodide 1 U 1 U 1 U 
Methyl Methacrvlate 1 U 1 U 1 U 
Methylene Chlonde 1 UJ 1 UJ 1 UJ 
Pentachloroethane 5 U 5 U 5 U 
ProPlomtnle 20 UR 20 UR 20 UR 
Styrene 05 U 05 U 05 U 

• 

01SW05 
01SW0502 
01SW0502 

Surface Water 
Site 

611712002 

05 U 
05 U 
05 UJ 

1 U 
05 U 
1 U 

05 U 
1 UJ 
06 U 
05 U 
1 U 

100 UR 
5 UR 
5 U 
5 U 
3 U 

5 UR 
40 UR 
10 UR 
10 UR 
05 U 
05 U 
05 U 
1 UJ 
1 U 

05 U 
05 U 
05 U 
1 U 

05 U 
1 U 
1 U 
1 U 
3 U 
1 U 

07 UJ 
1 U 

05 U 
40 UR 
20 UR 

1 U 
1 U 
1 UJ 
5 U 

20 UR 
05 U 

• 



• • TABLE E-5 

SUMMARY OF ANALYTIC RESULTS - SURFACE WATER 
CRANE 158 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF2 

Location 01SW01 01SW02 01SWQ4 
Nsample 01SW0102 01SW0202 01SW0402 
Sample 01SW0102 01SW0202 01SW0402 
Matrix Surface Water Surface Water Surface Water 
Risk Back Site Back 
Sample Date 6/17/2002 6/17/2002 6/1812002 
Tetrachloroethene 05 U 05 U 05 U 
Toluene 05 U 05 U 05 U 
Total Xylenes 3 U 3 U 3 U 
T rans-1 ,2-Dlchloroethene 1 U 1 U I - 1 U 
T rans-1 ,3-Dlchloropropene 3 U 3 U 3 U 
Trans-l,4-Dlchloro-2-Butene 1 U 1 U 1 U 
Tnchloroethene 05 U 05 U 05 U 
Tnchlorofiuoromethane 1 U 1 U 1 U 
Vinyl Acetate 3 U 3 U 3 U 
Vinyl Chloride 1 U _lU 1 U 
Field Parameters 
Dissolved Oxygen - Meter (mg/L) 663 294 759 
OXidation Reduction Potential (MV) 3359 2784 274 

Le.H (8 U) 66 641 708 
Specific Conductance (MS/CM) 0114 0121 0114 
Temperature (C) 17 08 1753 164 
Turbldlt~ (NTU) 51 54 38 

• 
01SW05 

01SW0502 
01SW0502 

Surface Water 
Site 

6/1712002 
05 UJ 
05 U 
3 U 
1 U 
3 U 
1 U 

05 UJ 
1 U 
3 U 
1 U 

796 
291 
637 
0058 
1679 
12 



• 

Appendix F 

• Statistical Methodology and Results of Statistical Analyses 

• 



• 

• 

• 

F.1 Basis for Statistical Methodology 

The foundation for the procedures used to analyze this data was the "Procedural Guidance for 

Statistically Analyzing Environmental Background Data" (SWDlV & EFA WEST, 1998) and the 

accompanying "Handbook for Statistical Analysis of Environmental Background Data" (SWDIV & 

EFA WEST, 1998). 

F.2 Parametric and Non-parametric Analysis of Variance (ANOVA) 

ANOVA IS widely used in the examination of environmental data sets. A one-way classification 

ANOVA IS used to determine whether or not the difference between average concentrations of a 

parameter detected on site and in representative background is statistically significant. Because 

only two means are compared, an ANOVA test will give the same result as the t-test for 

independent samples. The assumptions that the data are drawn from an underlYing normal (or 

lognormal) distribution and that the data have homogeneous variances must be examined prior to 

emploYing a parametric ANOVA. 

F.3 The Shapiro-Wilk "W-test" of Normality (n:s; 50) 

As stated above, the data must be analyzed to determine whether they were drawn from an 

underlYing normal or lognormal distribution. A number of statistical evaluations may be used to 

determine WhiCh, if either, of the distributions IS exhibited by a given data set. As recommended 

by the EPA, the Shaplro-Wilk "W-test" (for sample sets < 50) and the Shapiro-Francia "W-test" 

(for sample sets > 50) are used to determine whether the data are normally or log normally 

distributed (EPA, 1992). If the test is inconclusive, lognormahty is assumed. 

The Shaplro-Wllk W-test (Gilbert, 1987) IS an effective method for determining whether a data set 

has been drawn from an underlYing normal (or lognormal) distribution. By conducting the Shaplro

Wilk W-test on the log-transformed data, the test may be used to determine whether the data 

have been drawn from an underlying lognormal distribution. The null hypothesis (Ho) that is 

tested IS: 

Ho - The population has a normal (or lognormal when the data IS log-transformed) 
distribution. 

The alternate hypotheSIS (HA) is: 

HA . The population does not have a normal (or lognormal when the data IS log
transformed) distribution . 

F-2 



A 'W' statistic (Wca/c) is computed and compared to a test statistic (Wtest) for both the normal and 

log transformed data set. If both the normal and lognormal Wca/c are greater than or equal to the 

Wtest. then the underlying distribution is considered to be the one producing the greatest Wca/c 

value. If only one Wca/c value exceeds the W test value the underlying distribution is the one 

represented by the value that exceeds the W test value. If neither 'W' statistic is greater than or 

equal to the test statistic or if Wca/c IS equal for normal and lognormal. the underlying distribution is 

defaulted to lognormal. ThIs is because "EPA's experience with enVIronmental concentration 

data ... suggests that the Lognormal distribution is generally more appropriate as· a default 

statistical model than the Normal dIstribution ... "(EPA, 1992). 

The following equations present a step-by-step procedure for conducting the W-test on the 
resIduals. 

• Step 1. Group all of the data from each of the individual (k) locations. 

• Step 2. Order the n results from smallest to largest: 

• Step 3. Compute the standard deviatIon by: 

• Step 4. Determine the coeffIcients aI, a2, a3 , .. , ak for the sample sIze n uSing Table F-1, 

where: 

k n if . = - I n IS even; and 
2 

n-1 
k 

2 
ifn is odd 

• Step 5. DetermIne b by the formula: 

I. k 

b= L a, (X /n-I+1j - X,)= Lbl 
1=1 1=1 

• Step 6. Calculate Wca/cuslng b from above, where: 

Weate = [ b]2 X 

St 11-1 

• Step 7. Determine W test at the 5% sIgnifIcance level from Table F-2. 

• Step 8. Reject Ho at the 5% sIgnIficance level if W ca1c is less than W test. 
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To test the null hypothesis for a data set drawn from an underlying lognormal distribution, 

transform the data to Ylj' Y2j,Y3j1""0,Ykm where Ylj = In x'r Repeat steps 1 through 8 as described in 

the precedmg paragraphs. 

F.4 Homogeneity of Variance 

An Important assumption in analysis of variance (ANOV A) is that the variances in th~ different 

groups are equal (homogeneous). A powerful and commonly used test of this assumption is the 

Levene test. This test has practically replaced the older and less robust Bartlett's test and Chi

square test. 

Levene's test (homogeneity of variances): For each dependent variable, an analysis of variance 

is performed on the absolute deviations of values from the respective group means. If the 

Levene test IS statistically significant, then the hypotheSIS of homogeneous variances should be 

rejected. 

To conduct Levene's test first compute the absolute value of the residuals: 

where Xij represents the r value from the J
th location. Then run a standard one-way parametric 

analysIs of variation (AN OVA) on the variable Zlj (see below) If the F test is significant, reject the 

hypotheSIS of equal group variances. OtherWise, proceed with the analysIs as planned. 

F.S Parametric ANOVA 

Assume that a site has k locations and that n, data pOints (analyte concentrations) are available 

for the r location. The follOWing presents a step-by-step procedure for conducting the parametric 

ANOVA. 
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• Step 1. Compute the sums and means of each well (/) using the following equations as 

follows: 

• Step 2. 

• Step 3. 

n, 

X, = L X lj , L of all n, observatio ns at location i 
J=I 

X, = b, average of all n, observations at location i 
n, 

I. n, 

X L L X 'J ' grand total of all n, observations 
,=1 J=I 

k 

N L n, ,total number of observations 
,=1 

- X 
X = N ' grand mean of all observations 

Compute the sum of squares of differences between the Individual location means 

and the grand mean by the formula: 

I. _ _, '[ xi] x' SS/omllOn= Ln,(x,-X)= L - -Ii 
,=1 ,=1 11, 

This sum of squares has (k-1) degrees of freedom associated with It and is a 

measure of the variability between locations. 

Compute the corrected total sum of squares by the formula: 
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SSIOIol 

This sum of squares has (N-1) degrees of freedom associated with it and is a 

measure of variability in the whole data set. 

• Step 4. Compute the sum of squares of differences of observations within locations from 

the location means. This value is the sum of squares due to error and is obtained 

by Simple subtraction: 

SS Error = SS Total -, SS Well 

The sum of squares due to error has associated with it (N-k) degrees of freedom 

and is a measure of the variability within locations. 

• Step 5. Set up an AN OVA table as shown below. The sums of squares and their degree 

of freedom were obtained from Steps 2 through 4. The mean square quantities are 

Simply obtained by dividing each sum of squares by its corresponding degrees of 

freedom. 

ONE-WAY PARAMETRIC ANOVA TABLE 

Source of Sums of Degrees of 
Mean Squares F 

Variation Squares Freedom 

Between SSLocation k-1 MSLocatlon=SSLocatlor!(k-1 ) F=MSLocatlor!MSError 

Locations 

Error (Within SSError N-k MSError=SSErro/(N-k) 

Locations) 

Total SSTotal N-1 

• Step 6. To test the hypothesIs of equal means for all k locations, compute 

F = MSLocatlo,/MSError (last column in above table). Compare this statistic to the 
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tabulated F statistic with (k-1) and (N-k) degrees of freedom (F-3) at the 5% 

significance level. If the calculated F value does not exceeds the tabulated value, 

conclude that there IS no significant difference between the concentrations of the k 

locations. If the calculated F value exceeds the tabulated value, reject the 

hypothesis of equal location means. Check the site mean concentration relative to 

the background mean concentration. If the site mean is lower than the background 

mean, there IS no evidence of contamination. If the background mean is lower than 

the site mean, the site concentration IS statistically higher than the background 

concentration at a 95% confidence level. 

F.S Non-parametric ANOVA 

The parametric AN OVA technique IS the preferred approach for comparing environmental 

measurements site locations to representative background data. However, parametric ANOVA 

methods make two key assumptions: 1) the data are both normally (or both lognormally) 

distributed, and 2) the group variances are homogenous. If this assumption IS violated, non

parametric tests (i.e. Kruskal-Wailis or Wilcoxon Rank-Sum tests) may be used to determine 

whether constituent concentrations present In the site areas significantly exceed those present 

background. 

The Kruskal-Wailis (EPA, 1989) test should be employed when comparing three or more data 

sets. However, It IS not amenable to two data set comparisons. In these situations, the Wilcoxon 

Rank-Sum test (EPA, 1992) (also known as the Mann-Whitney U test) should be employed. 
~ 

Non-parametric tests are conducted uSing the ranks of the analytical results rather than the 

analytical results themselves. Therefore, the data sets are Inspected for extremely high values 

that may be underestimated as a result of the ranking process. 

F.6 The Wilcoxon Rank-Sum Test 

The Wilcoxon Rank-Sum test is described In the following paragraphs. 

• Step 1. Combine the background and site data and rank the ordered values from 1 to N. 

Assume there are n site samples and m background samples so that N = m + n. 

• Step 2. Compute the Wilcoxon statistic W: 
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n 1 
W = LEi - "2 n( n + 1) 

i=1 

where E, are the ranks of the site samples. Large values of the statistic W give 

evidence of contamination in site locations. 

• Step 3. Compute an approximate Z-score. To find the critical value of W,- a normal 

approximation to its distribution is used. The expected value and standard 

deviation of W under the null hypothesis (Le., no contamination exists) are given by 

the formulas 

E(W) 
1 
-mn' 
2 ' 

SD(W) 
1 

12 mn(N +1) 

An approximate Z-score for the Wilcoxon Rank-Sum test may be calculated by the 

following equations: 

Z = W - E(W) - t 
SD(W) 

The factor of 1/2 in the numerator serves as a continuity correction because the 

discrete distribution of the statistic W IS being approximated by the continuous 

normal distribution. If n,m > 10 and ties are present, an adjustment to the 

approximate Z-score must be made as follows: 

1 
W - E(W)--

_ 2 
ZRS- SD'(W) 

F-8 



mn 
where: SO' (W)= 

12 
N + 1 -

g 
L t .(t2 - 1) 

. 1 ] ] 
J= 

N(N -1) 

1 

2 

9 = the number of tied groups and tJ is the number of tIed data in the r 
group. 

-
• Step 4. For a one-taIled 0.05 signIfIcance level test for Ho versus HA (i.e. the 

measurements from populatIon 1 tend to exceed those from population 2), reject Ho and 

accept HA if 

ZRS> Z095 = + 1.645. 

F.7 Two-Sample Test of Proportions 

When more than 50% of the data for a constItuent are non-detects, it is difficult to conduct a valid 

statistIcal test of whether the average site concentration is sIgnificantly greater than the average 

background concentratIon. The Two-Sample Test of Proportions IS suitable for this situatIon. 

The null and alternative hypotheses are: 

Ho: Ps ::; Pb 

HA : Ps > Pb 

Where Ps and are Pb the true proportion of the site and background dIstributIons of potentIal 

measurement that exceed a specifIed concentratIon C. The value of the concentratIon C should 

be just slightly greater than the greatest background non-detect value. 

• Step 1. Let Ks and Kb be the number of sIte and background measurements that exceed 

C. 

• Step 2. Compute Ps = Ks / nand Pb = Kb / m where there are n site samples and m 

background samples so that N = m + n .. 

• Step 3. Compute P = (Ks + Kb) / N. 
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• Step 4 . Compute the Test Statistic: Zp = (Ps - Pb) I [P(1-P)(1In+1Im)t12 

• Step 5. At 95% confidence, reject Ho and accept HA If Zp > Zo 95 = + 1.645. 

F.8 Statistical Comparison of PBA and MGBG Populations 

Samples from the Mustard Gas Burial Ground (MGBG) included samples from the 5 locations in 

the Primary BUrial Area (PBA) and 15 other locations In what we Will refer to as the Secondary 

Burial Area (SBA). Descriptive statistics (frequency of detection, minimum, maximum, mean) 

were calculated for surface soil and subsurface sOil samples from both of these areas and are 

presented In Table F-3. Inspection of these values established that the organic constituents had 

similar concentrations In the PBA and the SBA. Differences In surface and subsurface 

concentrations were discovered, but these differences were consistent across both in the PBA 

and the SBA. 

Wilcoxon Rank-Sum Non-Parametric ANOVA comparisons at 95% confidence were made for 

each of the 26 inorganic constituents. Surface sOil results from the PBA were compared to 

surface sOil results from the SBA and subsurface sOil results from the PBA were compared to 

subsurface sOil results from the SBA. Results of these comparisons showed only sodium to have 

statistically different concentrations In the surface sOil (higher In the secondary bUrial area) and 

mercury and beryllium to have statistically different concentrations in the subsurface soil (mercury 

greater In the secondary bUrial area and beryllium greater In the primary bUrial area). The results 

are displayed In Tables F-4 and F-5. 

One would expect to find one of the 26 constituents to be greater In one of the areas more than 

72% of the time and two of the 26 constituents to be greater In one of the areas more than 35% of 

the time, even If the true concentrations In the two areas were statistically similar. There IS no 

statistical eVidence to indicate that the PBA and the SBA are different populations and no need to 

treat them differently dUring risk assessment. 

F.9 NSWC Crane Basewide Background Soil Investigation Data Summary Statistics 

While the data comparisons such as the WRS test desCribed above require that all values in a 

complete data set be compared to values In another data set, It IS helpful to summarize the data 

sets. Summary data are provided in Section 4 of the RFI report for the MGBG site data. 

Summary data for background SOil Groups 3, 8, and 9, corresponding to MGBG sOils, are 

provided in Tables F-6 through F-8 of this appendiX . 
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Table F-l 
COEFACIENTS A, FOR W TEST OF NORMAUTY FOR N=210 50 

Vn 2 3 4 5 6 7 8 9 10 
1 07071 07071 06872 06646 06431 06233 06052 05888 05739 
2 01677 02413 0280S 03031 03164 03244 03291 
3 00875 01401 01743 01976 02141 • 4 00561 00947 01224 
5 00399 

Vn 11 12 13 14 15 16 18 19 20 
15601 15475 05359 15251 05150 15056 04968 )4886 14808 14734 

2 1331 13325 03325 13318 03306 03290 0327: )3253 13232 1321 
3 1226C 12347 02412 02460 02495 02521 0254C 02553 1256' 12565 
4 01429 01586 01707 01802 01878 01939 01988 02027 02059 02085 
5 o il§!!5 10922 o 099 01240 01353 0144' 01524 158~ 1164' 11686 
6 0303 00539 00727 00880 o 005 1109 119~ 112~ 11334 
7 10240 10433 00593 )725 083~ 0932 1101 
8 00196 00359 0496 IOS12 07 
9 00163 90303 00422 
10 0140 

Vn 2' 22 23 24 25 26 2~ 28 29 30 
14643 14590 04542 04493 04450 04407 )4366 14328 04291 14254 

2 13185 03156 03126 03098 03069 03043 03018 02992 02968 02944 
3 02578 0257 02563 02554 02543 02533 02522 1251' 12499 1248: 
4 12' 12131 02139 12145 02148 02151 '2152 1215' 12150 12148 
5 736 1764 01787 1807 01822 01836 1848 185~ 1864 1870 
6 1399 01443 01480 01512 01539 01563 01584 01601 01616 01630 
7 o lQ92 11150 01201 1245 0128, 1316 01346 137. 11395 1141 
8 0804 10878 0 )941 10997 000 089 1128 116< 11192 1121' 
9 0530 IOS18 0 J696 )764 0082, 0876 0923 09&!' 1002 11036 

10 0263 0368 0 :1459 10539 OOSH OS7: )728 077E 10822 0862 
10122 0)228 10321 0040: 10476 00540 o 059E 00650 OOS9: 

12 00107 00200 00284 0358 0424 10483 0537 
13 o 094 178 0253 0320 038' 
14 0084 159 022: 
15 00076 

Vn 31 32 33 34 35 36 37 38 39 40 
1 04220 04188 04156 04127 04096 04068 04040 04015 09689 03964 
2 02921 02898 02876 02854 02834 02813 02794 02774 02755 02737 
3 02475 02463 02451 02439 02427 02415 02403 02391 02380 02368 
4 02145 02141 02137 02132 02127 02121 02116 02110 02104 02098 
5 01874 01878 01880 01882 01883 01883 01883 01881 01880 01878 
6 01641 01651 01660 01667 01673 01678 01683 01686 01689 01691 
7 01433 01449 01463 01475 01487 01496 01503 01513 01520 01526 
8 01243 01265 01284 01301 01317 01331 01344 01356 01366 01376 • 9 o IOS6 01093 01118 01140 01160 01179 01196 01211 01225 01237 

10 00899 00931 00961 00988 01013 01036 01056 01075 01092 01108 
11 00739 00777 00821 00844 00873 00900 00924 00947 00967 00986 
12 00585 00629 00669 00706 00739 00770 00798 00824 00848 00870 
13 00435 00485 00530 00572 00610 00645 00677 0070S 00733 00759 
14 00289 00344 00395 00441 00484 00523 00559 00592 00622 OOS51 
15 00144 00206 00262 00314 00361 00404 00444 00481 00515 00546 
16 00068 00131 00187 00239 00287 00331 00372 00409 00444 
17 00062 00119 00172 00220 00264 00305 00343 
18 00057 00110 00158 00203 00244 
19 00053 00101 00146 
20 00049 

oJn 41 42 43 44 45 46 47 48 49 50 
1 03940 03917 03894 03872 03850 03830 03808 03789 03770 03751 
2 02719 02701 02684 02667 02651 02635 02620 02604 02589 02574 
3 02357 02345 02334 02323 02313 02302 02291 02281 02271 02260 
4 02091 02085 02078 02072 02OS5 02058 02052 02045 02038 02032 
5 01876 01874 01871 01868 01865 01862 01859 01855 01851 01847 
6 01693 01694 01695 01695 01695 01695 01695 01693 01692 01691 
7 01531 01535 01539 01542 01545 01548 01550 01551 01553 01554 
8 01384 01392 01398 01405 01410 01415 01420 01423 01427 01430 
9 01249 01259 01269 01278 01286 01293 01300 o 130S 01312 01317 

10 01123 01136 01149 01160 01170 01180 01189 01197 01205 01212 
11 01004 01020 01035 01049 o IOS2 01073 01085 01095 01105 01113 
12 00891 00909 00927 00943 00959 00972 00986 00998 01010 01020 
13 00782 00804 00824 00842 00860 00876 00892 0090S 00919 00932 
14 00677 00701 00724 00745 00775 00785 00801 00817 00832 00846 
15 00575 00602 00628 OOS51 OOS73 OOS94 00713 00731 00748 00764 
16 00476 0050S 00534 00560 00584 00607 00628 00648 00667 00685 
17 00379 00411 00442 00471 00497 00522 00546 00568 00588 OOS08 
18 00283 00318 00352 00383 00412 00439 00465 00489 00511 00532 
19 00188 00227 00263 00296 00328 00357 00385 00411 00436 00459 
20 00094 00136 00175 00211 00245 00277 00307 00335 00361 00386 
21 00045 00087 00126 00163 00197 00229 00259 00288 00314 
22 00042 00081 00188 00153 00185 00215 00244 
23 00039 00076 00111 00143 00174 
24 00037 00071 00104 
25 00350 • 



Table F-2 
PERCENTAGE POINTS OF. TttE W TEST FOR N=3 to 50 

• 
n 0.01 0.05 n 0.01 0.05 
3 0.753 0.767 31 0.902 0.929 
4 0.687 0.748 32 0.904 0.930 
5 0.686 0.762 33 0.906 0.931 
6 0.713 0.788 34 0.908 0.933 
7 0.730 0.803 35 0.910 0.934 
8 0.749 0.818 36 0.912 0.935 
9 0.764 0.829 37 0.914 0.936 
10 0.781 0.842 38 0.916 0.938 
11 0.792 0.850 39 0.917 0.939 
12 0.805 0.859 40 0.919 0.940 
13 0.814 0.866 41 0.920 0.941 
14 0.825 0.874 42 0.922 0.942 
15 0.835 0.881 43 0.923 0.943 

• 16 0.844 0.887 
17 0.851 0.892 

44 0.924 0.944 
45 0.926 0.945 

18 0.858 0.897 46 0.927 0.945 
19 0.863 0.901 47 0.928 0.946 
20 0.868 0.905 48 0.929 0.947 
21 0.873 0.908 49 0.929 0.947 
22 0.878 0.911 50 0.930 0.947 
23 0.881 0.914 
24 0.884 0.916 
25 0.888 0.918 
26 0.891 0.920 
27 0.894 0.923 
28 0.896 0.924 
29 0.898 0.926 
30 0.900 0.927 

• 



TABLE F-3 

Descriptive Statistics of Mustard Gas Burial Ground 
PBA Surface and Subsurface vs. PBA Complement Surface and Subsurface 

I PBA Surface Soli I SBA Surface Soil I PBA Subsurface Soli T SBA Subsurface Soli 
I parameter I frequency I min I max I aVQ_ all I frequency min I max I aVQ_ all I frequency I min I max I aYQ_ all I frequency I min I max I aYQ_ all 
Volatile Oraanlcs (ualka) 
1,1,1,2-TETRACHLOROETHANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 11071 
1,1,1-TRICHLOROETHANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 19821 
1,1.2,2-TETRACHLOROETHANE 0/5 0 0 150 0/15 0 0 167 1/7 2 2 150 0/28 0 0 152 
1,1,2-TRICHLOROETHANE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 152 
1,I-DICHLOROETHANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 152 
1,I-DICHLOROETHENE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 266 
1,2,3-TRICHLOROPROPANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 152 
1,2-DIBROMO-3-CHLOROPROPANE 0/5 0 0 280 0/15 {) 0 317 0/7 0 0 250 0/28 0 0 266 
1,2-DIBROMOETHANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 152 
1,2-DICHLOROETHANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 266 
1,2-DICHLOROPROPANE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 1.52 
2-BUTANONE 0/5 0 0 280 2115 38 71 1000 0/7 0 0 250 0/28 0 0 152 
2-HEXANONE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 266 
3-CHLOROPROPENE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 266 
4-METHYL-2-PENTANONE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 266 
ACETONE 0/5 0 0 280 4/15 21 180 9890 0/7 0 0 250 0/28 0 0 266 
ACETONITRILE 0/5 0 0 11300 0/15 0 0 12567 0/7 0 0 9929 0/28 0 0 152 
ACRYLONITRILE 0/5 0 0 2810 0/15 0 0 3167 0/7 0 0 2500 12128 6 42 1120 
BENZENE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 10714 
BROMODICHLOROMETHANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 2679 
BROMOFORM 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 152 
BROMOMETHANE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 152 
CARBON DISULFIDE 0/5 0 0 1 50 1/15 6 6 190 0/7 0 0 143 0/28 0 0 152 
CARBON TETRACHLORIDE 0/5 0 0 150 0/15 0 0 167 017 0 0 143 0/28 0 0 266 
CHLOROBENZENE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 1.52 
CHLORODIBROMOMETHANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 152 
CHLOROETHANE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 152 
CHLOROFORM 0/5 0 0 150 0/15 0 0 167 1/7 4 4 179 0/28 0 0 152 I 

CHLOROMETHANE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 266 I 

CHLOROPRENE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 2.50 0/28 0 0 152 I 
CIS-l.2-DICHLOROETHENE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 266 I 
CIS-l,3-DICHLOROPROPENE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 266 I 

DIBROMOMETHANE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 2.50 0/28 0 0 266 
DICHLORODIFLUOROMETHANE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 152 
ETHYL METHACRYLATE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 266 
ETHYLBENZENE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 152 
METHACRYLONITRILE 0/5 0 0 5600 0/15 0 0 6400 0/7 0 0 4971 0/28 0 0 266 
METHYL IODIDE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 152 
METHYL METHACRYLATE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 5409 
METHYLENE CHLORIDE 0/5 0 0 470 10/15 2 61 1690 1/7 3 3 936 0/28 0 0 266 
PENTACHLOROETHANE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 266 
STYRENE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 26/28 4 86 2054 
TETRACHLOROETHENE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 266 
TOLUENE 0/5 0 0 150 1/15 2 2 167 0/7 0 0 143 0/28 0 0 152 
TOTAL XYLENES 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 152 
TRANS-l,2-DICHLOROETHENE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 0 152 
TRANS-l,3-DICHLOROPROPENE 0/5 0 0 150 0/15 0 0 167 0/7 0 0 143 0/28 0 0 1.52 
TRANS-l,4-DICHLORO-2-BUTENE 0/5 0 0 280 0/15 0 0 317 0/7 0 0 250 0/28 0 _~ __ ~6 
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• • • TABLE F·3 

Descnptlve StatIstics of Mustard Gas Burial Ground 
PBA Surface and Subsurface vs. PBA Complement Surface and Subsurface 

PBA Surface SOIl SBA Surface Soil PBA Subsurface Soli SBA Subsurface Soli 
parameter frequency min max aV9_all frequency min max aV9_all frequency min max aV9_all frequency min max aV9_all 

TRICHLOROETHENE 0/5 0 0 150 0115 0 0 167 on 0 0 143 0/28 0 0 152 
TRICHLOROFLUOROMETHANE 0/5 0 0 280 0115 0 0 317 0/7 0 0 2.50 0/28 0 0 266 
VINYL ACETATE 0/5 0 0 150 0115 0 0 167 on 0 0 143 0/28 0 0 152 
VINYL CHLORIDE 0/5 0 0 280 0115 0 0 317 on 0 0 250 0/28 0 0 266 
Semlvolatile Organics (ug/kg) 
l,2,4,5-TETRACHLOROBENZENE 0/5 0 0 20800 0115 0 0 20867 0/7 0 0 19286 0/28 0 0 19821 
l,2,4-TRICHLOROBENZENE 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
l,2-DICHLOROBENZENE 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
l,3-DICHLOROBENZENE 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
l,4-DICHLOROBENZENE 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
l,4-NAPHTHOQUINONE 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
l,4·PHENYLENEDIAMINE 0/5 0 0 51000 0115 0 0 51767 on 0 0 47929 0/28 0 0 49232 
l·NAPHTHYLAMINE 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
2,2'-OXYBIS(1·CHLOROPROPANE) 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
2,3,4,6-TETRACHLOROPHENOL 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
2,4,5·TRICHLOROPHENOL 0/5 0 0 51000 0115 0 0 51767 0/7 0 0 47929 0/28 0 0 49232 
2,4,6-TRICHLOROPHENOL 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
2,4-DICHLOROPHENOL 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
2,4-DIMETHYLPHENOL 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
2,4·DINITROPHENOL 0/5 0 0 51000 0115 0 0 517 67 on 0 0 47929 0/28 0 0 492.32 
2,6-DICHLOROPHENOL 0/5 0 0 20800 0/15 0 0 20867 on 0 0 19286 0/28 0 0 19821 
2·ACETYLAMINOFLUORENE 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
2·CHLORONAPHTHALENE 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 '-
2·CHLOROPHENOL 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
2·METHYLNAPHTHALENE 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
2-METHYLPHENOL 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
2-NAPHTHYLAMINE 0/5 0 0 10600 0115 0, 0 10500 on 0 0 9857 0/28 0 0 10054 

. i 
l~ ., 

2-NITROANILINE 0/5 0 0 25500 0115 0 0 25933 on 0 0 24071 0/28 0 0 247.14 
2·NITROPHENOL 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 

'1 
~~ 

2-PICOLINE 0/5 0 0 15600 0115 0 0 15233 on 0 0 14500 0/28 0 0 15018 
3,3'·DICHLOROBENZIDINE 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
3,3'·DIMETHYLBENZIDINE 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
3-METHYLCHOLANTHRENE 0/5 0 0 23600 0115 0 0 23400 on 0 0 21571 0/28 0 0 22214 
3-METHYLPHENOL 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
3·NITROANILINE 0/5 0 0 51000 0115 0 0 51767 on 0 0 47929 0/28 0 0 49232 
4,6·DINITRO·2·METHYLPHENOL 0/5 0 0 51000 0115 0 0 51767 on 0 0 47929 0/28 0 0 49232 
4-AMINOBIPHENYL 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
4-BROMOPHENYL PHENYL ETHER 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
4-CHLORO·3-METHYLPHENOL 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 

~ 4·CHLOROANILINE 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 0/28 0 0 19821 
4·CHLOROPHENYL PHENYL ETHER 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
4-METHYLPHENOL 0/5 0 0 10600 0115 0 0 10500 on 0 0 9786 0/28 0 0 10018 
4·NITROANILINE 0/5 0 0 51000 0115 0 0 51767 on 0 0 47929 0/28 0 0 49232 
4-NITROPHENOL 0/5 0 0 51000 0115 0 0 51767 on 0 0 47929 0/28 0 0 49232 
5·NITRO·O· TOLUIDINE 0/5 0 0 20800 0115 0 0 20867 on 0 0 19286 
7,12·DIMETHYLBENZ(A)ANTHRACENE 0/5 0 0 15600 1115 260 260 16100 on 0 0 14500 0/2 0 0 46500 
A,A·DIMETHYLPHENETHYLAMINE 0/5 0 0 51000 0115 0 0 51767 on 0 0 47929 0/28 0 0 19821 
ACENAPHTHENE 0/5 0 0 625 2/15 158 708 1118 on 0 0 576 0/28 0 0 15018 
ACENAPHTHYLENE 0/4 0 0 626 0115 0 0 623 on 0 0 576 0/28 0_ L._ 0 49232 



TABLE F·3 

Descriptive Statistics of Mustard Gas Burial Ground 
PBA Surface and Subsurface vs. PBA Complement Surface and Subsurface 

PBA Surface Soil SBA Surface Soil PBA Subsurface 5011 SBA Subsurface 5011 
parameter frequency min max aV9. all frequency min max aV9.all frequency min max aV9. s11 frequency min max s'JlL all 

ACETOPHENONE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 3/27 434 303 711 
ANILINE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/27 0 0 596 
ANTHRACENE 0/5 0 0 625 0115 0 0 623 017 0 0 576 0/28 0 0 100.18 
ARAMITE 0/5 0 0 51000 0115 0 0 51767 017 0 0 47929 0/28 0 0 10018 
BENZO(A)ANTHRACENE 0/5 0 0 625 0115 0 0 623 017 0 0 5.76 1/27 415 415 727 
BENZO(A)PYRENE 115 119 119 740 0115 0 0 623 017 0 0 576 0/28 0 0 49232 
BENZO(B)FLUORANTHENE 0/5 0 0 625 0115 0 0 623 017 0 0 576 1/27 153 153 1140 
BENZO(G,H,I)PERYLENE 115 118 118 738 0115 0 0 623 017 0 0 576 1/27 181 181 1244 
BENZO(K)FLUORANTHENE 0/5 0 0 625 0115 0 0 623 017 0 0 576 1127 318 318 17.51 
BENZYL ALCOHOL 0/5 0 0 13500 0115 0 0 13500 017 0 0 13500 1/27 160 160 1166 
BIS(2·CHLOROETHOXY)METHANE 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 0/27 0 0 596 
BIS(2·CHLOROETHYL)ETHER 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 _0 13500 
BIS(2-ETHYLHEXYL)PHTHALATE 115 420 420 16900 2115 83 89 10347 117 5600 5600 88357 0/28 0 0 19821 
BUTYL BENZYL PHTHALATE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 10018 
CHLOROBENZILATE 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 2128 97 110 10061 
CHRYSENE 0/5 0 0 625 0115 0 0 623 017 0 0 576 0/28 0 0 10018 
DIALLATE 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 0/28 0 0 19821 
DIBENZO(A,H)ANTHRACENE 0/5 0 0 625 0115 0 0 623 017 0 0 576 1/27 108 108 974 
DIBENZOFURAN 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 198.21 
DIETHYL PHTHALATE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/27 0 0 596 
DIMETHYL PHTHALATE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 10018 
DI·N-BUTYL PHTHALATE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 10018 
DI·N·OCTYL PHTHALATE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9857 0/28 0 0 10018 
DIPHENYLAMINE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 10018 
ETHYL METHANE SULFONATE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 10054 
FLUORANTHENE 115 398 398 582 0115 0 0 623 017 0 0 576 0/28 0 0 10018 
FLUORENE 0/5 0 0 625 0115 0 0 623 017 0 0 576 0/28 0 0 10018 
HEXACHLOROBENZENE 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 1/27 540 540 2574 
HEXACHLOROBUTADIENE 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 1/27 223 223 656 
HEXACHLOROCYCLOPENT ADIENE 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 0/28 0 0 19821 
HEXACHLOROETHANE 0/5 0 0 10600 0115 0 0 10500 017 0 0 97.86 0/28 0 0 19821 
HEXACHLOROPHENE 0/5 0 0 8,50000 0115 0 0 8,36667 017 0 0 7,71429 0/28 0 0 19821 
HEXACHLOROPROPENE 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 0/28 0 0 10018 
INDENO(1,2,3·CD)PYRENE 115 455 455 593 0115 0 0 623 017 0 0 576 0/28 0 0 7,875.00 
ISODRIN 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 0/28 0 0 19821 
ISOPHORONE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 1/27 681 681 826 
ISOSAFROLE 0/5 0 0 20800 5/15 400 46000 3,65567 017 0 0 19286 0/28 0 0 19821 
KEPONE 0/5 0 0 51000 0115 0 0 51767 017 0 0 47929 0/28 0 0 10018 
METHAPYRILENE 011 0 0 50000 0/6 0 0 50167 0/2 0 0 46000 0/28 0 0 19821 
METHYL METHANE SULFONATE 0/5 0 0 25500 0115 0 0 25933 017 0 0 24071 0/28 0 0 492.32 
NAPHTHALENE 0/4 0 0 626 0/12 0 0 632 317 852 102 712 0/22 0 0 492.73 
N·NITROSODIETHYLAMINE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 24714 
N·NITROSODIMETHYLAMINE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/17 0 0 6.01 
N·NITROSO·DI·N·BUTYLAMINE 0/5 0 0 20800 0115 0 0 208.67 017 0 0 19286 0/28 0 0 10018 
N·NITROSO·DI·N·PROPYLAMINE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 10018 
N·NITROSOMETHYLETHYLAMINE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 19821 
N·NITROSOMORPHOLINE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 10018 
N·NITROSOPIPERIDINE 0/5 0 0 20800 0115 0 0 20867 017 0 0 19286 0/28 0 0 10018 
N·NITROSOPYRROLIDINE 0/5 0 0 10600 0115 0 0 10500 017 0 0 9786 0/28 0 0 10018 i 
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• • TABLE F-3 

Descriptive Statistics of Mustard Gas Burial Ground 
PBA Surface and Subsurface vs. PBA Complement Surface and Subsurface 

PBA Surface Soil SBA Surface Soil PBA Subsurface 5011 
parameter frequency min max aVQ.all frequency min max aVQ_all frequency min max 

O.O.O-TRIETHYL PHOSPHOROTHIOATE 0/5 0 0 20800 0/15 0 0 20867 017 0 0 
O-TOLUIDINE 0/5 0 0 10600 0/15 0 0 10500 017 0 0 
P-(DIMETHYLAMINO)AZOBENZENE 0/5 0 0 20800 0/15 0 0 20867 0/7 0 0 
PENTACHLOROBENZENE 0/5 0 0 20800 0/15 0 0 20867 017 0 0 
PENT ACHLORONITROBENZENE 0/5 0 0 51000 0/15 0 0 51767 017 0 0 
PHENACETIN 0/5 0 0 20800 0/15 0 0 20867 017 0 0 
PHENANTHRENE 0/5 0 0 625 0/14 0 0 623 017 0 0 
PHENOL 0/5 0 0 10600 0/15 0 0 10500 017 0 0 
PRONAMIDE 0/1 0 0 20500 0/4 0 0 22000 0/2 0 0 
PYRENE 115 146 146 793 0/15 0 0 623 017 0 0 
PYRIDINE 0/5 0 0 11000 0115 0 0 11233 017 0 0 
SAFROLE 0/5 0 0 20800 0115 0 0 20867 017 0 0 
Energetics (ug/kg) 
1.3.5-TRINITROBENZENE 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
1.3-DINITROBENZENE 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
2,4.6-TRINITROTOLUENE 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
2,4-DINITROTOLUENE 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
2,6-DINITROTOLUENE 0/5 0 0 24040 0/15 0_ 0 24207 017 0 0 
2-AMINO-4,6-DINITROTOLUENE 0/5 0 0 24040 0115 0 0 24207 017 0 0 
2-NITROTOLUENE 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
3-NITROTOLUENE 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
4-AMINO-2,6-DINITROTOLUENE 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
4-NITROTOLUENE 0/5 0 0 24040 0/15 0 0 24207 0/7 0 0 
HMX 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
NITROBENZENE 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
RDX 0/5 0 0 24040 0/15 0 0 24207 017 0 0 
TETRYL 0/5 0 0 24040 0/15 0.- 0 24207 017 0 0 
Pesticides/PCBs (ug/kg) 
4,4'-DDD 0/5 0 0 156 0/15 0 0 156 0/5 0 0 
4,4'-DDE 0/5 0 0 156 0/15 0 0 156 0/5 0 0 
4,4'-DDT 0/5 0 0 156 0/15 0 0 156 0/5 0 0 
ALDRIN 0/5 0 0 081 0/15 0 0 081 0/5 0 0 
ALPHA-BHC 0/5 0 0 081 0/15 0 0 081 0/5 0 0 
ALPHA-CHLORDANE 0/5 0 0 081 0/15 0 0 081 0/5 0 0 
AROCLOR-l016 0/5 0 0 2070 0/15 0 0 2063 0/5 0 0 
AROCLOR-1221 0/5 0 0 2070 0/15 0 0 2063 0/5 0 0 
AROCLOR-1232 0/5 0 0 2070 0115 0 0 2063 0/5 0 0 
AROCLOR-1242 0/5 0 0 2070 0/15 0 0 2063 0/5 0 0 
AROCLOR-1248 0/5 0 0 2070 0115 0 0 2063 0/5 0 0 
AROCLOR-1254 0/5 0 0 2070 0115 0 0 2063 0/5 0 0 
AROCLOR-1260 0/5 0 0 2070 0/15 0 0 2063 0/5 0 0 
BETA-BHC 0/5 0 0 081 0/15 0 0 081 0/5 0 0 
DELTA-BHC 0/5 0 0 081 0/15 0 0 081 0/5 0 0 
DIELDRIN 0/5 0 0 156 0/15 0 0 156 0/5 0 0 
ENDOSULFAN I 0/5 0 0 081 0/15 0 0 081 0/5 0 0 
ENDOSULFAN II 0/5 0 0 156 0/15 0 0 156 0/5 0 0 
ENDOSULFAN SULFATE 0/5 0 0 156 0/15 0 0 156 0/5 0 0 
ENDRIN 0/5 0 0 156 0/15 0 0 156 0/5 0 0 
ENDRIN ALDEHYDE 0/5 0 0 156 0/15 0 0 156 0/5 0 0 

aVQ_all frequency 
19286 0/28 
9786 0/28 
19286 0/28 
19286 0/28 
47929 0/28 
19286 0/28 
576 0/28 

9786 0/28 
18500 1/27 
576 0/28 

11000 0/12 
19286 1/27 

23971 0/28 
23971 0/28 
23971 0/28 
23971 0/28 
23971 0/28 
23971 0/28 
23971 0/28 
23971 0/28 
23971 0/28 
23971 0/28 
23971 1/28 
23971 0/28 
23971 0/28 
23971 0/28 

148 0/28 
148 0/28 
148 0/15 
076 0/15 
076 0/15 
076 0115 
1940 0/15 
1940 0115 
1940 0/15 
1940 0/15 
1940 0/15 
1940 0/15 
1940 0/15 
076 0/15 
076 0/15 
148 0/15 
076 0/15 
148 0/15 
148 0/15 
1.48 0/15 
148 0115 

• 
SBA Subsurface 5011 

min max 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

278 278 
0 0 
0 0 

306 306 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

706 706 
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 -.-

aVQ_all 
19821 
10018 
19821 
10018 
19821 
19821 
49232 
19821 
1603 
10018 
19917 
1707 

23821 
23821 
23821 
23821 
23821 
23821 
23821 
23821 
23821 
23821 
23181 
23821 
23821 
23821 

152 
266 
152 
152 
152 
080 
080 
080 
2003 
2003 
2003 
2003 
2003 
2003 
2003 
080 
080 
152 
080 
152 
152 
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TABLE F-3 

Descriptive Statistics of Mustard Gas Burial Ground 
PBA Surface and Subsurface vs. PBA Complement Surface and Subsurface 

PBA Surface SOil SBA Surface Soil PBA Subsurface Soil SBA Subsurface Soil 
parameter frequency min max aVR all frequency min max aV9.all frequency min max avg.all frequency min max avg.all 

GAMMA-BHC (LINDANE) 0/5 0 0 081 0/15 0 0 081 0/5 0 0 076 0/15 0 0 152 
GAMMA-CHLORDANE 1/4 055 055 074 6/13 062 11 081 0/5 0 0 076 0/15 0 0 152 
HEPTACHLOR 4/5 12 1 4 120 7/14 13 24 124 4/5 12 14 1 12 0/15 0 0 080 
HEPTACHLOR EPOXIDE 0/5 0 0 081 0/15 0 0 081 0/5 0 0 076 6/15 064 3 106 
METHOXYCHLOR 0/5 0 0 810 0/15 0 0 813 0/5 0 0 760 9/15 094 2 113 
TOXAPHENE 0/5 0 0 5100 0/15 0 0 5173 0/5 0 0 4870 0115 0 0 080 
Herbicides (ug/kg) 
2,4,5-T 0/5 0 0 620 0/14 0 0 632 0/5 0 0 590 0/15 0 0 617 
2,4,5-TP (SILVEX) 0/5 0 0 620 2115 59 15 689 0/5 0 0 590 0115 0 0 617 
2,4-D 214 35 38 4000 3/14 69 210 6271 0/5 0 0 4130 0115 0 0 4253 
DINOSEB 0/5 0 0 1260 0/14 0 0 1243 0/5 0 0 1180 0/15 0 0 1213 
PENTACHLOROPHENOL 0/5 0 0 620 0115 0 0 630 0/5 0 0 590 0115 0 0 617 
Inorganlcs (mg/kg) 
ALUMINUM 515 9670 14900 12,21400 15/15 9400 19400 14,08667 717 3180 10100 7,25000 28/28 1420 18100 7,72429 
ANTIMONY 1/5 17 1 7 061 0/15 0 0 033 017 0 0 020 0/28 0 0 025 
ARSENiC 515 7 109 888 15/15 6 108 812 517 29 48 290 21/28 048 202 404 
BARIUM 515 451 828 6780 15/15 429 169 9600 717 309 649 4491 28128 11 3 300 4593 
BERYlliUM 5/5 04 063 050 14/15 021 1 065 717 037 12 063 19/28 024 16 042 
CADMIUM 3/5 027 049 024 8/15 009 13 018 517 004 1.1 036 12128 004 059 007 
CALCiUM 515 510 24100 7,90800 15/15 421 27900 2,96800 717 461 43200 6,66100 28/28 696 10000 87516 
CHROMIUM 5/5 134 178 1606 15/15 121 243 1628 717 87 149 1219 28/28 64 24 1246 
COBALT 5/5 51 109 812 15/15 32 207 1259 717 2.6 258 791 27/28 13 223 493 
COPPER 515 121 165 1444 15/15 81 185 1263 7/7 95 131 11.17 28/28 43 253 1027 
IRON 5/5 16300 25500 21,56000 15/15 15700 24700 20,44667 717 12400 30800 18,71429 28/28 4940 71500 17,40643 
LEAD 515 131 204 1668 15/15 11 20 1605 717 83 369 1571 28/28 58 18 1048 
MAGNESIUM 5/5 1820 3790 2,66000 15/15 1050 5260 2,08467 717 1030 4670 1,74714 28/28 193 2350 1,10093 
MANGANESE 515 232 588 41240 15/15 114 2010 80520 717 203 379 14320 28/28 86 408 112.86 
MERCURY 515 004 007 005 7/15 005 007 004 117 002 002 001 13/28 002 007 002 
NiCKEL 515 101 139 1168 15/15 69 16 1281 717 65 327 1364 28/28 1.6 393 933 
POTASSIUM 515 540 817 67340 15/15 436 1310 75767 717 353 752 44786 28/28 207 1190 49357 
SELENIUM 4/5 058 12 080 8/15 049 13 061 517 012 085 038 11/28 028 17 041 
SILVER 0/5 0 0 019 0115 0 0 013 017 0 0 017 0/28 0 0 012 
SODIUM 5/5 290 355 32320 15/15 219 648 41540 717 332 411 36371 28/28 240 755 40582 
STRONTIUM 5/5 7 247 1266 15/15 5 335 1105 717 4 46 1184 28/28 13 17.5 615 
THALLIUM 515 085 28 177 13/15 087 27 152 717 084 27 171 24/28 0.75 53 139 
THALLIUM-GF 111 013 013 013 111 007 007 007 1/1 007 007 0.07 1/2 016 0.16 010 
THORIUM-CALC 515 253182 643636 431 15/15 189546 544091 393 717 360455 642727 455 28/28 187273 693636 387 
TIN 0/5 0 0 1174 7/15 25 39 732 017 0 0 1094 11/28 23 4 698 
VANADIUM 515 238 322 2858 15/15 248 445 3141 717 92 277 1887 28/28 71 426 19.01 
ZINC 515 414 506 4656 15/15 251 678 4683 717 162 709 3564 28/28 93 129 3325 
Radionuclides (pCi/g) 
ACTiNiUM-228 4/4 101 127 1 12 0115 0 0 797 
BISMUTH-212 4/4 098 13 1.12 0/15 0 0 5043 
BiSMUTH-214 4/4 073 087 080 
BISMUTH-214 4/4 073 087 080 
CESIUM-137 0/4 0 0 000 
COBALT-60 0/4 0 0 001 
EUROPIUM-154 0/4 0 0 002 
EUROPIUM-ISS 214 .. L .... OOIL 009 O~. 
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• "LEF.3 • 
Descriptive Statistics of Mustard Gas Burial Ground 

PBA Surface and Subsurface vs, PBA Complement Surface and Subsurface 

PBA Surface Soli SBA Surface Soli PBA Subsurface Soli SBA Subsurface Soli 
parameter frequency min max aVQ_all fregue'lty min max aV9_all frequency min max . aV9_all frequency min max aV9_all 

LEAO-210 4/4 036 0.65 0.51 
LEAO-212 4/4 095 1.13 102 
LEAO-214 4/4 0.72 087 079 
POTASSIUM-40 4/4 598 923 819 
PROT ACTINIUM-234 0/4 0 0 146 
RAOIUM-226 4/4 166 19 176 
THALLlUM-208 4/4 091 1.04 095 
THALLlUM-208 4/4 091 104 095 
THORIUM-228 5/5 0257 073 046 15/15 0227 0623 041 717 0.343 0781 046 
THORIUM-230 4/5 00178 0621 015 9/15 00414 0578 022 417 00661 052 018 
THORIUM-232 5/5 03 0686 049 15/15 019 0574 045 7/7 04 0663 054 28/28 0167 0654 040 
THORIUM-234 4/4 1 188 128 19/28 00332 0637 022 
URANIUM-235 -,- -~ -------- ~ 

c _________ 
~~-.- -_ .. _--- - - ~ 

0/4 _0_ L--Q_ 0.08 
~- --

28/28 0.245 0872 O~_L 
Mlscelianeous 
l,4-0ITHIANE 0/5 0 0 125.90 0/15 0 0 12607 017 0 0 115,93 0/28 0 0 12021 
l,4-0XATHIANE 0/5 0 0 12590 0/15 0 0 12607 017 0 0 115.93 0/28 0 0 120,21 
BIS(2-CHLOROETHYL)SULFIOE 0/5 0 0 125.90 0/15 0 0 12607 017 0 0 115.93 0/28 0 0 12021 
CATION EXCHANGE CAPACITY 212 12.8 13,9 13.35 4/4 11.2 24.4 17.80 212 129 182 1555 717 11 20.1 16.49 
PH 212 5.4 7.8 660 4/4 5 58 525 212 5.1 71 6.10 717 44 5.7 501 

',~; 

" 
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TABLE F-4 

Wilcoxon Rank-Sum Comparison of Subsurface Soil Results 
from Primary Burial Ground and Secondary Burial Ground 

PBG u z 

• 

p-Ievel adjusted 
Z 

p-Ievel SBG 
ValidN 

• 



e 

Parameter SBG 
Rank Sum 

ALUMINUM 171 
ANTIMONY 144 
ARSENIC 149 
BARIUM 173 
BERYLLIUM 166.5 
CADMIUM 148 
CALCIUM 140 
CHROMIUM 153.5 
COBALT 175 
COPPER 141.5 
IRON 150 
LEAD 153.5 
MAGNESIUM 137 
MANGANESE 173 
MERCURY 142.5 
NICKEL 170.5 
POTASSIUM 172.5 
SELENIUM 138.5 
SODIUM 181 
STRONTIUM 150 
THALLIUM 151.5 
THALLIUM-GF --
THORIUM-230 167 
THORIUM-CALC 152 
TIN 139.5 
VANADIUM 166 
ZINC 163 

eLEF-5 

Wilcoxon Rank-Sum Comparison of Surface Soil Results 
from Primary Burial Ground and Secondary Burial Ground 

PBG U Z p-Ievel adjusted p-Ievel 
Rank Sum Z 

39 24 1.178 0.239 1.179 0.238 
66 24 -1.178 0.239 -1.178 0.239 
61 29 -0.742 0.458 -0.742 0.458 
37 22 1.353 0.176 1.353 0.176 

43.5 28.5 0.786 0.432 0.786 0.432 
62 28 -0.829 0.407 -0.834 0.404 
70 20 -1.528 0.127 -1.528 0.127 

56.5 33.5 -0.349 0.727 -0.349 0.727 
35 20 1.528 0.127 1.528 0.127 

68.5 21.5 -1.397 0.163 -1.399 0.162 
60 30 -0.655 0.513 -0.655 0.512 

56.5 33.5 -0.349 0.727 -0.350 0.726 
73 17 -1.789 0.074 -1.790 0.073 
37 22 1.353 0.176 1.353 0.176 

67.5 22.5 -1.309 0.190 -1.343 0.179 
39.5 24.5 1.135 0.256 1.136 0.256 
37.5 22.5 1.309 0.190 1.310 0.190 
71.5 18.5 -1.658 0.097 -1.660 0.097 
29 14 2.051 0.040 2.051 0.040 
60 30 -0.655 0.513 -0.656 0.512 

58.5 31.5 -0.524 0.600 -0.525 0.600 
-- 0 0.000 1.000 0.000 1.000 
43 28 -0.8292 0.4070 -0.8295 0.4068 
58 32 -0.480 0.631 -0.480 0.631 

70.5 19.5 -1.571 0.116 -1.572 0.116 
44 29 0.742 0.458 0.742 0.458 
47 32 0.480 0.631 0.480 0.631 ~ 

Adjusted Z score> +1.96 indicates that SBG greater than PBG. 

e 

SBG PBG 
Valid N ValidN 

15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
1 1 
15 5 
15 5 
15 5 
15 5 

'----_ 1§ ..... 5 



TABLE F·6 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 

SOIL GROUP 3· ALLUVIAL, MISSISSIPPIAN, AND PENNSYLVANIAN SURFACE SOIL 
BASEWIDE BACKGROUND INVESTIGATION REPORT 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 

Notes' 
NA • Not available 
Concentrations which exceed soil risk-based target levels are balded 
1 - Value IS based on human health and ecological risk-based criteria as presented In Appendix E, Table E-1 This risked-based criteria was current 

as of the QAPP (1999b). It is important to note that this Information is updated by the appropriate regulatory agencies on a periodic basis. 
2· Exceedances are defined as detected values above the SRBTL. 
3 - This value Is the average of all detected and non-detected values. Non-detected values were represented by using one half the detection limit. 
This value was used for stallstlcal analysIs when no detections were encountered. 

• • • 



• 

Notes' 
NA - Not available 

• 
TABLE F-7 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
SOIL GROUP 8 - PENNSYLVANIAN SUBSURFACE CLAY AND SILT 

BASEWIDE BACKGROUND INVESTIGATION REPORT 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

Concentrations which exceed sOil risk-based target levels are balded 
1 - Value IS based on human health and ecological risk-based criteria as presented In Appendix E. Table E-1 This risked-based criteria was current 
as of the QAPP (1999b) It IS Important to note that this Information IS updated by the appropriate regulatory agencies on a periodic basIs 

2 - Exceedances are defined as detected values above the SRBTL 
3 - This value IS the average of ali detected and non-detected values Non-detected values were represented by uSing one half the detection limit 

This value was used for stallstlcal analYSIS when no detections were encountered 

• 



Notes 
NA - Not available 

TABLE F·B 
STATISTICAL SUMMARY OF ANAL VTICAL RESULTS 

SOIL GROUP 9· PENNSYLVANIAN SUBSURFACE SAND 
BASEWIDE BACKGROUND INVESTIGATION REPORT 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 

7.7 . 7.7 7.7 7.7 
8.8 . 8.8 8.80 8.80 
5.6 5.6 5.6· 5.6 

Concentrations which exceed soli risk-based target levels are bolded 
1 - Value IS based on human health and ecological risk-based criteria as presented In Appendix E, Table E-1. This risked-based criteria was current 
as of the QAPP (1999b) It is Important to note that this information IS updated by the appropriate regulatory agencies on a periodic baSIS. 

2 - Exceedances are defined as detected values above the SRBTL 
3 - This value IS the average of all detected and non-detected values. Non-detected values were represented by uSing one half the detection limit 

This value was used for statistical analYSIS when no detections were encountered 

• • • 



• 
Site Background 

Parameter Rank Rank 
ALUMINUM 36.0 9.0 
ANTIMONY 30.0 15.0 
ARSENIC 29.0 16.0 
BARIUM 34.5 10.5 
BERYLLIUM 29.5 15.5 
CADMIUM 35.5 9.5 
CALCIUM 39.0 6.0 
CHROMIUM 30.0 15.0 
COBALT 30.0 15.0 
COPPER 32.0 13.0 
IRON 30.0 15.0 
LEAD . 34.0 11.0 
MAGNESIUM 33.0 12.0 
MANGANESE 29.0 16.0 
MERCURY 33.5 11.5 
NICKEL 28.0 17.0 
POTASSIUM 37.0 8.0 
SELENIUM 31.5 13.5 
SILVER 39.0 6.0 
SODIUM 41.0 4.0 
STRONTIUM 35.0 10.0 
THALLIUM 35.0 10.0 
THALLIUM-GF -- --
THORIUM-228 33.0 12.0 
THORIUM-230 34.0 11.0 
THORIUM-232 30.0 15.0 
THORIUM-CALC -- --
TIN 36.5 8.5 
VANADIUM 30.0 15.0 
ZINC 29.0 16.0 

aEF-9 

Wilcoxon Rank-Sum Comparison of Sediment Results 
from Site and Background Samples 

-. 
U Z p-Ievel Z-adjusted p-Ievel 
6 0.2928 0.7697 0.2928 0.7697 
2 -1.4639 0.1432 -1.4639 0.1432 
1 -1.7566 0.0790 -1.7566 0.0790 
7 -0.1464 0.8836 -0.1476 0.8826 
2 -1.6102 0.1074 -1.6170 0.1059 
7 0.1464 0.8836 0.1612 0.8720 
3 1.1711 0.2416 1.1711 0.2416 
2 -1.4639 0.1432 -1.4639 0.1432 
2 -1.4639 0.1432 -1.4639 0.1432 
4 -0.8783 0.3798 -0.8783 0.3798 
2 -1.4639 0.1432 -1.4639 0.1432 
6 -0.2928 0.7697 -0.2928 0.7697 
5 -0.5855 0.5582 -0.5855 0.5582 
1 -1.7566 0.0790 -1.7566 0.0790 
6 -0.4392 0.6606 -0.4506 0.6523 
0 -2.0494 0.0404 -2.0580 0.0396 
5 0.5855 0.5582 0.5855 0.5582 
4 -1.0247 0.3055 -1.0290 0.3035 
3 1.1711 0.2416 1.2519 0.2106 
1 1.7566 0.0790 1.7566 0.0790 
7 0.0000 1.0000 0.0000 1.0000 
7 0.0000 1.0000 0.0000 1.0000 
0 0.0000 1.0000 0.0000 1.0000 
5 -0.5855 0.5582 -0.5855 0.5582 
6 -0.2928 0.7697 -0.2928 0.7697 
2 -1.4639 0.1432 -1.4639 0.1432 
0 0.0000 1.0000 0.0000 1.0000 
6 -0.4392 0.6606 0.4429 0.6579 
2 -1.4639 0.1432 -1.4639 0.1432 
1 -1.7566 0.0790 -1.7566 0.0790 

Adjusted Z score> +1.645 (one-tailed test) indicates that Site greater than Background. 

• 
Site Above 

Site N Background N Background 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 No 
7 2 Yes 
7 2 No 
7 2 No 
1 1 No 
7 2 No 
7 2 No 
7 2 No 
7 1 No 
7 2 No 
7 2 No 
7 2 No 
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APPENDIX G-1 

CALCULATIONS OF RISK-BASED SCREENING 
CONCENTRATIONS AND SSLS FOR RADIONUCLIDES 



Supe. - Risk Assessment Soil Screening Calculations for Radionees 

ft EnA UnitedSlates o r-K ~::mmtal ProtectioI1 SURerfund 
it: ((1f Kl''(~ o~\vn\ F.lll)i,Hit!i1 

CI:i~,111'(C~ dlii'! Htjl(lfU 

Soil Screening Calculations for Radionuclides 

These calculations are based on the U.S. Environmental Protection Agency's 
(EPA) SQiLSCB~enjngG!JjQa.nc_eJQfR<:lQiQn!JGJjde~, The guidance must be read 
before attempting to calculate values. The guidance is available through: 

Soil Screening Guidance fot Radionuclides: User's Guide 
EPA Document Number: EPA/540-R-00-007 

Soil Screening Guidance for Radionuclides: Technical 
Background Document 
EPA Document Number: EPA/540-R-00-006, October 2000 

Highlight 1: Key Attributes of the Soil Screening Guidance for 
Radiolluclides 

• Standardized equations are presented to address human exposure 
pathways in a residential setting consistent with Superfund's concept of 
"Reasonable Maximum Exposure" (RME). 

• Source size (area and depth) can be considered on a site-specific basis. 

• Parameters are identified for which site-specific information is needed 
to develop site-specific SSLs. 

• Default parameter values are provided to calculate generic SSLs where 
site-specific information is not available. 

• SSLs are generally based on a 10-6 lifetime cancer risk. SSLs for 

httn: IIri ~k. '~rl.()rn 1. !!()V Ir::lci st::lrt. shtm 1 
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Superfund - Risk Assessment Soil Screening Calculations for Radionuclides 

migration to ground water are based on maximum contaminant levels 
(MCLs), proposed MCLs (Uranium), or health based levels. 

• Radiation risk coefficients used to calculate SSLs represent the average 
risk per unit exposure to members of a population exposed throughout 
life to a constant concentration of a radionuclide in a specific 
environmental medium. They assume no radioactive decay, however, 
radioactive decay is accounted for in this electronic version. 

Usage and Limitations: 

P. SSLs are not national cleanup standards. 

~!aRadionuclide SSLs are based on a target risk of one-in-a-million (10.6), 
or, for the ground water migration pathway, a maximum contaminant 
level (MCL), where available. 

Sa Although the application of SSLs during site investigations is not 
mandatory at sites being addressed by CERCLA or RCRA, EPA 
recommends the use of SSLs as a tool to facilitate prompt identification of 
radionuclides and exposure areas of concern. 

Jt. In addition, this guidance presents methodologies to address the 
leaching of radionuclides through soil to an underlying potable aquifer. 
This pathway should also be addressed in the development of PRGs. 

Ba The Soil Screening Guidance is a tool for screening at National 
Priorities'List (NPL) sites. 

)}, Some NPL sites will not meet all the conditions necessary for use of 
this tool; consequently, EPA docs not expect this tool to be applicable for 
all NPL sites. 

Sa The guidance is intended to be used to screen out areas of sites, 
exposure pathways, or chemicals of concern from further consideration, 
assuming certain conditions are present, or to determine that further 
study is warranted at a site. 

,IJ. Generally, areas of a site which fall below the screening levels may be 
eliminated from further assessment. Areas above the screening levels 

hltO:!! I,d. orn I. oov!fad 'Iart. ,hIm I • 
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supe. - Risk Assessment Soil Screening Calculations for Radionees 

generally warrant further evaluation. 

Ba The levels should not be interpreted to represent cleanup standards for 
a site, and concentrations in soil above screening levels do NOT 
automatically designate a site as dirty. 

Ba SSLs do not supersede existing federal or state ARARs and use of the 
guidance is not legally hinding. 

Ba An ecological assessment should also be performed as part of the 
RIfFS to evaluate potential risks to ecological receptors. 

J!. Although SSLs are "risk-based," they do not eliminate the need to 
conduct a site-specific risk assessment for those areas identified as needing 
further investigation. 

Jj. Exposure Pathways are as follows: 

• Direct ingestion of soil 
• Inhalation of fugitive dusts 
• External radiation exposure from photon-emitting radionuclides in 

soil 
• Ingestion of homegrown produce that hase been contaminated via 

plant uptake ~, 

• Ingestion of contaminated ground water caused by migration of 
radionuclides through soil to an underlying potable aquifer 

A This guidance addresses the carcinogenic effects of radionuclides. For 
. systemic toxicity of metals such as Uranium, please see the SQiLS!:n~enjD~ 
C1lkJllaliQns_fm:~JleJntc_als. 

Jj. The Soil Screening Guidance for Radionuclides should NOT be used 
for chemical contaminants. Please see S.QiLS!:.L~eningCak_ula.tij)Jls._[Qt 
chemicals. 

I accept the Usage and Limitations and am fully 
informed about using the SoH Screening 

httn'l/ri,,1<.l"rl nrnl.~()"lrflrl ~t;lrt~html 
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. Silperfund - Risk Assessment Soil ScreeningCaJculations for Radionuclides 

Guidance. 
IlegiD .. C.alculativJ)s.fQf_.RadlQIlllclid.es 

[ EPAH()m~ I O_SWERHQm~ I .s.yp-erJJJn.d.IjQm~ ] 
[ S~arch EPA I Search Superfund I What's New I Contact Us ] 

[ Syp-erfund R..~,-(fjfJUQll To.pics I SuperfJ,lJJd RaJtlati.QnBt$.k..A.$A~~~m~Dj ] 

URL: http://risk.lsd.ornl.gov/rad_start.shtml 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

,!p_nes.I!!~esaD@epJ!.,gov 

httn: I/! sd. orn J. gov!fad sta rt.S htm 1 • 
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Reside Land Use • 
Residential LandU se 

Introduction: 

Under residential land use, residents are assumed to be exposed to contaminated media on a 
daily basis over a lifetime. Exposure routes considered are: 

• ingestion of ground or surface water, 
• inhalation of vapors from ground or surface water during water use in the home, 
• dermal contact with ground or surface water while showering, 
• incidental ingestion of soil or sediment, 
• inhalation of particulates and/or vapors.emitted from soil or sediment, 
• dermal contact with contaminated soil or sediment, and 
• external exposure to ionizing radiation emitted from contaminants in soil or sediment. 

-----------------------~--------------.. --.. -..... -.---

Highlights: 

The exposure assumptions utilized for this land use scenario result in the smallest, or most 
conservative, chemical-specific risk-based PRGs. 

For equations for consumption of farm products, please seeagdclJHur~J land us~. 

For equations for consumption of fish, please see r~GI~atiQDallangJlse. 

Most radionuc1ides are not volatile; therefore, exposure to vapors emitted from ground or 
surface water is not considered for most radionuc1ides. Exceptions are tritium and radon. 
Tritium is considered because it may exist as either hydrogen gas in water or replace one of 

httn'I"-;c:v lc:rl nrnl anv/nra/nra rpc: l11.c:html 
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Residential Land Use 

• 

the hydrogens found in the water molecule. Radon is considered because groundwater that is 
in contact with rock or soil containing radium will pick up radon-222 and. release it to the 

atmosphere when the water is used. For example, with a contribution of 5 x 108 Ci of radon-
222 per year, groundwater is considered the second largest source of environmental radon 
illJ 

For the soil and sediment pathway, it is assumed that there is an unlimited potential for 
surface erosion and the production of particulates and vapor emissions. 

Because the rate of incidental ingestion of soil and sediment in relation to body weight varies 
significantly between children and adults, the calculation of the PRO based on carcinogenic 
risk due to incidental ingestion of soil is calculated using an age-adjusted ingestion factor. ~ 

For the same reason, the PROs based on systemic toxicity (i.e., hazard) are calculated 
separately for the child and the adult. Additional information concerning these calculations 
·can be found at the links listed below. 

Equations: 

Equations used to solve for the chemical-specific risk-based preliminary remediation goals 
(PROs) for each of the exposure routes are presented at the following links. At each of these 
locations, equations used to calculate PROs based on individual pathways and selected 
combinations are presented. There may be some combinations that are not included. 

• Gr(luudW(lJcLQL$urf<Kc W~lIcr -1l<)J1nldiontlcJicie 
• GrQ1Uld w al e r 0 rS uT facGW (t t cr~J'tldi ()r1lJ<:Ji de 
• $Qi I, QL$edi mcnt~Il()nr<l(ti(mp<::\j(jc 
• $c)ilm$cdiuJGJ1\- radiormcljdc 

The equations used to develop some exposure parameters needed in the PRO equatibns are at 
the following link. 

• SJJI2RQrtillg-.BQ1HniQ_ns 

Special cases that should be considered when utilizing the PRO equations and the chemical-

• httn:l/risk .1<;d.nrn1.gnv/nrQ'/nnz res lu.shtml 

Page 2 of 4 

.-! 

712002 



Residel Land Use e 
specific risk-based PRGs are presented here. 

• Special Cases 

Ground or Surface Water - nonradionuclide 

• I n g~stiOIL alone 
• Johal~!nQ!1_Qf Vap_o[sjv_oJatjJS! __ anaJyt~s~nlylaJQne 
• Deniml Contact alone 
• IngesJion..Jnh<liruiQ!LoLYaI2Q!'.S..J!mi Dern:L<!LCont(l.cLsim!JH(l.m:~OlJsl y 

Ground or Surface Water - radio nuclide 

• Inge.sJioILalQn.e 
• Inhalation of Vapors (tritium, radon-220, and radon-222 only) alone 
• Ingestion and Inhalation of Vapors simultaneously 

Soil or Sediment - nonradionuclide 

• Incidental Ingestion alone 
• Inhalation o(~~ti~ul.al~La,mLy(l.p_QrsJ!lo!J~ 
• Dermal Contact alone 
• Incidental Ingestion, Inhalation of Particulates and Vapors, and Dermal Contact 

.simultaneously_(Adults~nJy) 

Soil or Sediment - radionuclide 

• In~iJl~nt(1Llng~stiQnaIQn~ 
• Inb_alati'pJLQJJ~_a[tk!JJgl~S_aILcLY apQIs_aJoo~ 
• External Exposure to Ionizing Radiation alone 
• lo~icl~.mtflJJ.Dg~_stiQn,.JD_h(11(1tiQn_QLP.aLtic!Jl(1tes(1ndYaPQ[S ,andE«J~ maL Ex posu re to 

Lon_i~i ngJslldiati on_sLrnlJ!lan~Qm;J-y_L~.d!JltS_QDJy) 

httn://risk.Jsd.ornJ.gov/prg/prg.JesJu.shtmJ 
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PRG Equation -ReslWaterlNonRadrrot Page I of 2 

PRG Equations 

Residential Land Use 

Groundwater or Surface Water 

Radionuclide 

Total - Ingestion and inhalation (volatiles only) 

c= TR 
EF X ED X [(SFo X ill) + (SFi X HR X CF X lEF)] 

where 

Parameters Definition (units) Default Value I 
C radionuclide PRG in water (pCi/L) I 

• 

I CF units conversion factor (daylhr) 1124 

ED exposure duration (yr) 30 [1] ~ I 
EF exposure frequency (day/yr) 350 [1J ... I 

\I I 

hltn: "t1 ,d .om 1 .• ov Inr./equation sires .. wat Jad _tot. ,hIm I • .2002 



PRG etion -ReslWaterlNonRadrrot • 

o 

tJ inhalation exposure factor (L-hr)/(m3-day) 0.2802 (tritium) [14] 

7.6030 (radon) [14] 

IHR II inhalation rate (m3/day) 1120 [28]· 

IIR II water ingestion rate (L/day) 112 [J] r=J inhalation slope Factor (risk/pCi) radionuclidc-spcci ri~; 
[3] DI oral slope factor (risk/pei) 1 f~j iOllllclide-sJlcci lie 

~ target excess individual lifetime cancer risk 
(unitless) 

1 10-6 and 10-4 

RAIS Home IPRGs I Regulator), Limits I Tox Profiles I l'vx Yahlcs I Chemical Factors 
IQxicity Metadata I HILRiskM_odels I ECQJlen~hmarJ5Ji I GlQSli~lfY I Bad~grmmd 

For information or technical assistance, please contact Fred Dolislager. 

httn: IIri <;:k .l"rl.orn l. $!0v/nrQ:/eou8tions/res wat rad tot.shtml 
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Soil Screening Levels for Radionuclides 

• 

lit! EnA UIlitt!dStam o .1-\ ~.:menlal PToMctlorl SUDerf"-ctld 
Topic {or /(1:,\1 OS\VHZ Rdi.iiiltillli 

C;l!i~,';n(('" dltil Rq'(.n[:;, 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter Value 
----------------------------,--------

Dilution factor (unitless) 

'Water-filled soil porosity (LwateILsoii) 

Dry soil bulk density (kg/L) 

1/ 

0.3 

1.5 

Soil Screening Levels for Soil to Ground Water 

Analyte 

Th-234 

Ground Water 
Concentration 

(pCi/L) 

6.5E+02 

Ground Water 
Concentration 

(mg/L) 

2.8E-II 

I MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

Ground Water 
Concentration 

Source! 

RBL 

Kd SSL SSL 
(L/kg) (pCi/g) (mg/kg) 

20 4.1 E+03 5.7E- JO 
,/ 

[ EP.AHpm~ IQSY\lERJ::tQm~ I $ypedyndHQme ] 
[~EL~rmEPA I S~arcbJ~~~rfJ,mQ I Whjlt'$J~tQ,W I CQnt~~LU~] 

( Superfund Radiation Topics I Superfund Radiation Risk Assessment 1 
''''=··1" 

• httn:llri s k, lsd ,orn I. !!ov/cQ'i -bin/enalradssI2.c!!i 
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• 7/2912002 



'<:~il ~.in!! T .f'vf'l" fnr R:1rlionllclides • 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (LwateILsoii) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for"Soil to Ground Water 

Value 

0.3 

1.5 

Analyte 
Ground Water Ground Water Ground Water 
Concentration Concentration Concentration Kd SSL SSL 

(pC ilL) (mg/L) Sourcel (Llkg) (pCi/g) (mg/kg) 

Th-228+D dec<ol),chain 1.5E+Ol 1.8E-ll 

iMCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

MCL 

[ EPA Home I OSWER Home I Superfund Home] . , ................. _ .... _ ............................ _ .... -_. __ ...... _- ... -......... __ .. -....... _-_._ .............. __ .. - .... __ ....... -.. _ .. _ .. 

20 3.3E+00 3.6E-1O 

[ S-'~!lrQhJ;EA I Sear~ll Sl!p~rfJ,!Ild I WbI:lX$_lJ~w I CQJtljH~LlJ~ ] 
[Superfund Radiation Topics I Superfund Radiation Risk Assessment 1 

httn:/lri sk, Isd.orn I, !!ov/c!!i-hin/ena/radssI2.c!!i 

pe nf2 

~!~ :; 

.. ;,,-. -

~ ~~i .~~. ~ 
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Soil Screening Levels for Radionuclides 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (LwatelLsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

Value 

I 

0.3 

1.5 

Analyte 
Ground Water Ground Water Ground Water K 
Concentration Concentration Concentration d SSL SSL 

(pCi/L) (mg!L) Source! (Llkg) (pCilg) (mg/kg) 

Th-232 decaychain 1.5E+OI 1.4E-OI 

lMCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

MCL 20 3.0E-0 I 2.8E+00 

[~PAJiQme I QSW.EBJi.Qme I ~yp!tItYm!J:LQme ] 
[Search EPA I Search. Superfund I What'~ew 1.cQ.nta~LU~] 

[ Superfund Radiation Topics I Superfund Radiation Risk Assessment 1 
_: ... '"., ______________________ ~~~~:::: ..... ~_'0,.c 

httn: II! <0. nrn 1. on vie" i -h i nlenelmdss 12 .cQi • 
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Soil .ning Levels for Radionuclides 

ft EriA UnltedSialm; o. '-1-' ~.;mmtaIPrO!ectior1 
• 
Superf~nd 

J"Orlit: tt': ()S\\:EP .. F.dl'}il'li ;nil 
~1~i!\lth.·!:5 ill;;) F.~ .. pnf"r:~ 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) 1.OE-6 Target Risk (unitless) 1.OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 ;~ 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 

Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil 
Ingestion Decay SSL SSL 

Slope Constant (Age- SSL (Age- SSL 
Factor A Hal fli fe adjusted) (Adult) adjusted) (Adult) 

Analyte (risk/pCi) (yr-! ) (yr) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

Th-232 
2.3E-10 4.9E-ll 1.4E+10 3.4E+00 1.4E+Ol 3.1E+01 1.3E+02 

d_~c_aychajn 

http://risk.lsd.ornl.gov/cgi-hin/epalradssI2.cgi 

pe Of5 
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,Soil Screening Levels for Radionuclides 

Equation Values for Ingestion of Produce 

Parameter 
-------------------------_.------

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 
30 

0.5 

42.7 

4.66 
30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Decay Soil-to-plant 
Ingestion Constant Transfer Factor 

Slope Factor A Halflife (pCi/g plant/pCi/g 
Analyte (risk/pCi) (yr-1) (yr) soil) 

Th-232 1.3E-IO 4.9E-II 1.4E+1O I.OE-03 
~J~~,:l)'C ~a.i n 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

http://.ISd.ornl.gOV/Cgi-bin/epairadsSI2.Cgi 

Value 

0.5 

Equation Parameter 

Target Risk (unitless) 

• 

SSL SSL 
(pCi/g) (mg/kg) 

.,--------

1.1 E+OI 9.7E+OI 

Value 

I.OE-

Page 2 of 5 
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Soil .ning Levels for RadionucIides • 
6 

City (climate zone) 
Minneapolis 

Exposure Duration (yr) 30 
(V) 

Q/C (g/m2-s per kg/m3) 90.8 Exposure Frequency (day/yr) 350 

Fraction of vegetative cover 
0.5 Inhalation Rate (m3Iday) 20 

(unitless) 

Mean annual windspeed (m/s) 4.69 
Outdoor Exposure Time Fraction 

0.073 
(unitless) 

Equivalent threshold value of 
11.32 

Indoor Exposure Time Fraction 
0.683 

windspeed at 7m (m/s) (unitless) 

Function dependent on UmlU t 0.194 Indoor Dilution Factor (unitless) 0.4 
(unitless) 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Constant Particulate 
Slope Factor " Halflife Emission Factor 

Analyte (risk/pCi) (yr- l ) (yr) (m3/kg) 

Th-232 decavchain 4.3E-08 4.9E-ll 1.4E+10 1.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

httn:llri,k .1s(lorn 1. sYOv/csYi-hin/enil/rilrlss 12csYi 

SSL SSL 
(pCi/g) (mg/kg) 

4.2E+02 3.8E+03 

Value 

I.OE-6 
30 

350 

pe Of5 
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Soil Screening Levels for Radionuclides 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

0.9 

0.073 

0.683 

004 

30 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor ),. Halflife SSL 
Analyte (risk/yr per pCi/g) (yr-1) (yr) (pCi/g) 

Th:.232 ~te~ay~b_allJ 304E-\ 0 4.9E-\\ \o4E+IO 3.3E+02 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate/Lsoil) 

Dry soil bulk density (kglL) 

Soil Screening Levels for Soil to Ground Water 

Value 

20 

0.3 

1.5 

SSL 
(mg/kg) 

3.0E+03 

Analyte 
Ground Water Ground Water Ground Water K 
Concentration Concentration Concentration d SSL SSL 

(pCi/L) (mg/L) Source! (L/kg) (pCi/g) (mg!kg) 

http://.lsd.ornl.gOV/Cgi-bin/epa/radss 12.c gi • 
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Soil ening Levels for Radionuclides 

Th-232 g~~~y~h~1in I.SE+OI I.4E-O 1 

'MCL = Maximum Contaminant Limit 
PMCL = Proposed Maxi~um Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

• 
MCL 

[EPAHom~ IQSWEBHQm~ I SIJP~dlJndHQm~] 

20 6.IE+00 S.7E+OI 

[ S~arc<hJ::PA I S_earchSIJP~rfYnd I Wbat'&.N~VIf I CQntactUs ] 
[Sj!IL~It~Dd R~dig1LQD_TQQi~~ I ~lJR-l2rfYJl(Lag~jjQliQnJ3j$KA~~_~§.§JJlent] 

U RL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

~9ro.El?TerEl.?a,[)_~ElP'(;I:gCJ.\1 

httn:llrisk .1sd .orn I. !:!ov/c!:!i-hin/ena/radssI2.c!:!i 
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Soil Screening Levels for Radionuclides 

ft EnA U"itsdStdss o r".K ~r:menlal Protection Superf~~nd 
TOil it for Kr,\1 os \V E!~ I\lI~ iilt ;1111 

CI'il\lilfl" tlHl1 Rq.!()r(:; 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult.only Parameter Value 

Target Risk (unitless) I.OE-6 Target Risk (unitless) I.OE-6 

Adult Exposure' Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 

Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil 
Ingestion Decay SSL SSL 

Slope Constant (Age- SSL (Age- SSL 
Factor ~ Halflife adjusted) (Adult) adjusted) (Adult) 

Analyte (risk/pCi) (yr- l ) (yr) (pCilg) (pCilg) (mglkg) (mglkg) 

Th-230 
2.0E-10 9.0E-06 7.7E+04 3.9E+00 1.6E+01 1.9E-04 7.9E-04 

Q~~_aYGhajn 

httP:/_ISd.ornl.gOV/Cgi-hin/epa/radSSI2.Cgi • 
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Soil .ning Levels for Radionuclides • 
Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 

30 

0.5 

42.7 

4.66 

30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Decay .-. Soil-to-plant 
Ingestion Constant Transfer Factor 

Slope Factor A Halflife (pCi/g planUpCi/g 
Analyte (risk/pCi) (yr- l ) (yr) soil) 

Th-230 
1.2E-1O 9.0E-06 7.7E+04 I.OE-03 

g~,C-'lY!;: IlliLn 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

http://risk.lsd.ornl.gov/cgi-bin/epa/radssI2.cgi 

Value Equation Parameter 

0.5 Target Risk (unitless) 

SSL SSL 
(pCi/g) (mg/kg) 

1.2E+OI 5.9E-04 

Value 

1.0E-

.Of5 
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Soil Screening Levels for Radionuclides 

6 

City (climate zone) Minneapolis Exposure Duration (yr) 30 
(V) 

Q/C (g/m2-s per kg/m3) 90.8 Exposure Frequency (day/yr) 350 

Fraction of vegetati ve cover 
0.5 Inhalation Rate (m3/day) 20 

(unitless) 

Mean annual windspeed (m/s) 4.69 
Outdoor Exposure Time Fraction 

0.073 
(unitless) 

Equivalent threshold value of 11.32 
Indoor Exposure Time Fraction 

0.683 
windspeed at 7m (m/s) (unitless) 

Function dependent on UmlU t 0.194 Indoor Dilution Factor (unitless) 0.4 
(unitless) 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Constant Particulate 
Slope Factor !\ Halflife Emission Factor 

Analyte (risk/pCi) (yr- l ) (yr) (m 3/kg) 
----

Th-230 decavchain 2.9E-08 9.0E-06 7.7E+04 1.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

hltn: 11.1 sd. om I .• ov Ie.i-bi n/ePiliradssI2.c.i 
e· 

SSL SSL 
(pCi/g) (mg/kg) 

6.4E+02 3.2E-02 

Value 

I.OE-6 

30 

350 

Page 3 of 5 
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Soil ening Levels for Radionuclides 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
0.9 
0.073 
0.683 

0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor "- Halflife 
Analyte (risk/yr per pCi/g) (yr-!) (yr) 

Th-230 ~te_~<!y~b_~lJl 8.2E-10 9.0E-06 7.7E+04 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

SSL 
(pCi/g) 

IAE+02 

Value 

20 

0.3 

1.5 

SSL 
(mg/kg) 

6.8E-03 

Analyte 
Ground Water Ground Water Ground Water K 
Concentration Concentration Concentration d SSL SSL 

(pCi/L) (mg/L) Source! (Llkg) (pCi/g) (mg/kg) 

httn:llrisk.lsd.orn I. !!ov/cgi-bin/enalradssI2.cgi 

.40f5 
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Soil Screening Levels for Radionuclides 

Th-230 de~..E.~lLain 1.5E+01, 7.4E-07 

'MCL = Maximum,Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

MCL 

[EPA Home I QSWEBH_Qm~ ISlIP~rllJnd_H.QJll~] 

20 6.IE+OO 3.0E-04 

[ S~aIchEPA I S~archSlJP~r:flJnd I What's. New I CC)!JtactUs ] 
[ .S.YllgrLlJoJLF.tC!gjgltQo_J QRLG.~ ISJJR.e.rfl-m(L8-';is;ljQ.tlQnBj~..KA§§J2§§Jn~mt 1 

URL: http://risk,lsd.ornl.gov/radssI2,cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U,S, EPA, Office of Emergency and Remedial Response 

~(lDE:l!),IEl.rE:l_i:>i'l,QJ~El.Pi'l",g(l.IJ 

http://ISd.ornl.gOV/egi-hin/epa/rad,, 12.eg; • 
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Soil S.ling Levels for Radionuclides • 
&EPA~:S:'ProOOctioo SURerf~nd 

It fPr Kr:~; ()~,\V EH. l\.t1!lit"!t ;t!q 

;lii~,!;ld':; dHi'i "['pOd" 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate/Lsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for'Soil to Ground Water 

Value 

I 

0.3 

1.5 

Analyte 
Ground Water Ground Water Ground Water 
Concentration Concentration Concentration Kd SSL SSL 

(pCi/L) (mg/L) Sourcel (L/kg) (pCi/g) (mg/kg) 

Th-230 oecaychain 1.5E+OI 7.4E-07 

'MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

MCL 

[EPA,Hom~ I QSWERJ:::tome I SYRedyodHome] 

20 3.0E-OJ 1.5E-05 

[S!LEtc<m EPA I Se.ar~b_SY~rfuD.Q I WbJ)-.t~l;t N~w I Cont.a~LUs ] 
[Superiund Radiation Topics I Superiund Radiation Risk Assessment 1 

httn'//rid, '<:n nrnl nnv/rni-hin/f'n;]/r;]ns,d?rni 
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Soil Screening Levels for Radionuclides 

... E' nA UllitedStakt& o 1""'1-\ ~':1IK'I111J1 PrOl9COor1 SURerf~""d 
If ft1l Kl':'~ ():',\VER Flllli,"ri{lil 
C;i~ii)ml(t:'; "Iill Kq!.Jrt:; 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) I.OE-6 Target Risk (unitless) I.OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 

Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 
---_._._---_. ----.---

Soil 

Analyte 

Ingestion Decay SSL SSL 
Slope Constant (Age- SSL (Age- SSL 
Factor A Halflife adjusted) (Adult) adjusted) (Adult) 

(risk/pCi) (yr-!) (yr) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

Th-228+D 
d~G_aYGhain 

8.IE-IO 3.6E-01 1.9E+00 1.1E+01 3.6E+01 1.3E-08 4.4E-08 

httO:/! 1 sd. om I. gov Ie~; -bi "/epa/radss 12. e.g; • 
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, Soil .ning Levels for Radionuclides • 
Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site lunitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

1.OE-6 

30 

0.5 
42.7 

4.66 

30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Decay 
" Soil-to-plant 

Ingestion Constant. Transfer Factor 
Slope Factor \ Halflife (pCi/g plantlpCi/g 

Analyte (risk/pCi) (yr-!) (yr) soil) 

Th-228+D 
4.2E-1O 3.6E-Ol 1.9E+00 1.OE-03 

d~~jlYCQail1 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

http://risk.lsd.ornl.gov/cgi-bin/epairadssI2.cgi 

Value Equation Parameter 

0.5 Target Risk (unitless) 

SSL SSL 
(pCi/g) (mg/kg) 

3.6E+Ol 4.4E-08 

Value 

1.OE-

pe OfS 
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Soil Screening Levels for Radionuclides Page 3 of 5 

6 

City (climate zone) Minneapolis· 
Exposure Duration (yr) 30 (V) 

QIC (g/m2-s per kg/m3) 90.8 Exposure Frequency (day/yr) 350 

Fraction of vegetative cover 
0.5 Inhalation Rate (m 3/day) 20 (unitless) 

Mean annual windspeed (m/s) 4.69 
Outdoor Exposure Time Fraction 

0.073 
(unitless) 

Equivalent threshold value of 
11.32 Indoor Exposure Time Fraction 

0.683 
windspeed at 7m (m/s) (unitless) 

Function dependent on UmlUt 0.194 Indoor Dilution Factor (unitless) 0.4 
(unitless) 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Particulate 
Slope Constant Emission 
Factor )\ Halflife Factor SSL SSL 

Analyte (risk/pCi) (yr- l ) (yr) (m3Ikg) (pCilg) (mg/kg) 

Th-228+D 
I.4E-07 3.6E-OI 1.9E+00 1.3E+09 1.4E+03' 1.7E-06 deGc;tychain 

Equation Values for External Exposure 

Parameter Value 

Target Risk (unitless) 1.0E-6 

httn: 1,!ISd. orn I. gOY Icgi-bi n lepal cad ss 12.c gi • .2002 



Soil .ning Levels for Radionuclides 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
30 
350 
0.9 

0.073 

0.683 
0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor A Halflife SSL SSL 
Analyte Crisk/yr per pCi/g) (yr- l ) (yr) (pCi/g) (mg/kg) 

Th-228+D Q~cAY-Ghgin 7.8E-06 3.6E-0 I 1.9E+00 1.6E-Ol 1.9E-10 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

Ground Water 
Ground Water Ground Water Concentration Kd 

httn:llri sk .Iso.orn I. !!ov/c!!i-hin/ena/raossI2.c!!i 

Value 

20 

0.3 

1.5 

SSL SSL 

.Of5 
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Soil Screening Levels for Radionuclides 

• 

Analyte Concentration Concentration 
(pCiIL) (mgIL) 

Th-228+ D Qe_<;:_ay~jHlin 1.5E+Ol L8E-11 

1 MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

Source! (Llkg) (pCi/g) (mg/kg) 

MCL 20 6.6E+Ol 7.3E-09 

[.E;PAHorn~ I Q_SW.EBJ:tg_m~ I SJ!p-ltrlYmtJjom~] 
[S~J~I~h_~PA I Sea[~hSyp~r:fllnd I Wb.at'.$NE!w ICQnt!:'l~tJJs ] 

[ _~YQerfJ.!nqJlC!gJ91l91LIQQiGs I ~l,lQe.r1ldngJ3jJ91E!tiorL8j~K~'§'§E:l.§~m~nt ] 

URL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained.by: U.S. EPA, Office of Emergency and Remedial Response 

'!~Q?_§,-__ r:~.LEl.§'!..Q ~~pp~gQY 
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'Soil .ing Levels for Radionuclides • 
&EPA=s:.,PrO'~ SUHrf~nd 

ic for Kl'\~ ()~ \V EK l<di'li;'f jon 
C;I~il\Hl'((;' "n0 Kql(H(;, 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) I.OE-6 Target Risk (unitless) 1.0E-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Inta~e Rate (mg/day) 50 

Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 
-~,--"-.-

Soil 
Ingestion Decay SSL SSL 

Slope Constant (Age- SSL (Age- SSL 
Factor A Halflife adjusted) (Adult) adjusted) (Adult) 

Analyte (risk/pCi) (yr-1) (yr) (pCilg) (pCilg) (mg/kg) (mg/kg) 

U-235+D 
1.6E-lO 9.BE-lO 7.0E+OB 4.9E+00 2.0E+Ol 2.3E+00 9. 1 E+OO 

d~k~y~b~in 

httn:llris k.lsd .orn I. gov/c gi-bin/ena/radssI2.cgi 
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Soil Screening Levels for Radionuclides 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Equation Values for Ingestion of Produce 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg(yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 

30 

0.5 

42.7 

4.66 

30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Decay Soil-to-plant 
Ingestion Constant Transfer Factor 

Slope Factor A Halflife (pCi/g plantlpCi/g 
Analyte (risk/pCi) (yr- I ) (yr) soil) 

U-235+D 
9.SE-ll 9.SE-1O 7.0E+OS 2.SE-03 

. dS:~-'lY~!:l'lin 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

httP'!i!,d.orn 1. gov legi -hin/epairadssl2.egi 

Value 

0.5 

Equation Parameter 

Target Risk (unitless) 

• 

SSL SSL 
(pCi/g) (mg/kg) 

5.SE+00 2.7E+00 

Value 

I.OE-

Page 2 of 5 
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• Soil .ing Levels for Radionuclides 

City (climate zone) 

QIC (g/m 2-s per kg/m3) 

Fraction of vegetative cover 
(unitless) 

Mean annual windspeed (m/s) 

Equivalent threshold value of 
windspeed at 7m (m/s) 

Function dependent on Un/U t 

(unitless) 

Minneapolis 
(V) 

90.8 

0.5 

4.69 

11.32 

0,194 

• 
Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Inhalation Rate (m3/day) 

Outdoor Exposure Time Fraction 
(unitless) 

Indoor Exposure Time Fraction 
(unitless) 

Indoor Dilution Factor (unitless) 

Time of Exposure (yr) 

Decay-Corrected Screening Levels for Inhalation of F~gitive Dust 

6 

30 

350 

20 

0.073 

0.683 

0.4 

30 

Inhalation Decay Constant Particulate 
Slope Factor A Halflife Emission Factor SSL SSL 

(risk/pCi) (yr-1) (yr) (m3Ikg) (pCi/g) (mg/kg) Analyte 
._---------------

U-235+D decaychain 1.OE-08 9.8E-IO 7.0E+08 1.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

http://risk.lsd.ornl.gov/cgi-hin/epalradss12.cgi 

1.8E+03 8.3E+02 

Value 

1.OE-6 

30 

350 

pe Of5 
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Soil Screening Levels for Radionuclides 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

'Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

0.9 
0.073 

0.683 

0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor A Halflife SSL 
Analyte (risk/yr per pCilg) (yr-l) (yr) (pCilg) 

u-235+ D Q~~,flYJ;:hain 5.4E-07 9.8E-1O 7.0E+08 2.1 E-O I 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

Value 

20 

0.3 

1.5 

SSL 
(mg!kg) 

9.5E-02 

Analyte 
Ground Water Ground Water Ground Water 
Concentration Concentration Concentration Kd SSL S~L 

(pCi/L) (mg/L) Source1 (L/kg) (pCilg) (mg!kg) 

hltn: III sd. orn I. eov Ic ei -bi n/cna/rad" 12 .cei • 
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·. Soil .ing Levels for Radionuclides 

U-235+D O~~l:ly~.b.<iin 6.5E+Ol 3.0E-02 

I MCL = Maximum Contaminant Limit 
PMCL= Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

• 
MCL 0.4 7.8E-Ol 3.6E-Ol 

[I;PA t-t()me I QSWeBJ::t()m~ I S!Jp~dYnd.HQJn~] 
[SearcbEPA I SearchSupertund I What's New ICQotacJJJs] 

[S.IJQ.erfJ.![1J;!J3J!gi.91LQD_I.QpJG..~ I S.!JR-erfl,m(;U3.g1ljgtioJlBj~.KAp.§.ep.§.ment 1 

URL: http://risk.lsd.ornLgov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

.)()(lei5:1 Elres <l[)t1j)ElQ<l·gg'J 

<;, 

http://risk.lsd.ornl.gov/cgi-bin/epalradssI2.cgi 
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Soil Screening Levels for Radionuclides 

&EPA=='~ Superf,-"d 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

. Water-filled·soil porosity (LwatelLsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

----------_._._-

Value 

1/ 
0.3 

1.5 

./ 
Analyte 

Ground Water Ground Water Ground Water K 
Concentration Concentration Concentration d SSL SSL 

(pCi/L) (mg/L) Source! (L/kg) (pCi/g) (mglkg) 

U-235+D decaychain 6.5E+Ol 3.0E-02 

IMCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

MCL 

[!=PAHome I QSWt;Rth)me ISYPJ:~rfy"-dJiQme] 

0.4 3.9E-02 1.8E-02 

[ Search E~ I Search SUjLe.dJJ!1d I What's. Ne.~ I CQnta~JJ~ ] 
[ Superfund Radiation Topics I Superfund Radiation Risk Assessment] 

,'I .@ 

http://.sd.ornl.gOV/Cgi-bin/epairadSSI2.Cgi • 
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" Soil ening Levels for Radionuclides • 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) I.OE-6 Target Risk (unitless) I.OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 

Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil Decay SSL SSL 
Ingestion Constant (Age- SSL (Age- SSL 

Slope Factor A Halflife adjusted) (Adult) adjusted) (Adult) 
Analyte (risk/pCi) (yr-1) (yr) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

Ac-228 5.6E-12 9.9E+02 7.0E-04 4.2E+06 I.4E+07 1.9E-06 6.4E-06 

http://risk.lsd.ornl.gov/cgi-bin/epa/radssI2.cgi 
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. Soil Screening Levels for Radionuclides 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Equation Values for Ingestion of Produce 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 

30 

0.5 

42.7 
4.66 

30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Ingestion Decay Constant Soil-to-plant 
Slope Factor )" Halflife Transfer Factor SSL SSL 

Analyte (risk/pCi) (yr- l ) (yr) (pCi/g plantlpCi/g soil) (pCi/g) (mg/kg) 
---_._,---------'-

Ac-228 2.9E-12 9.9E+02 7.0E-04 2.5E-03 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

City (climate zone) 

httO://.lsd.ornl.gOv/cgi-bin/eOaJradsSI2.Cgi 

Value 

0.5 

Minneapolis 
(V) 

Equation Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

• 

5.8E+06 2.6E-06 

Value 

I.OE-
6 

30 

Page 2 of 5 

.2002 



. Soil ening Levels for Radionuclides 

QIC (g/m2-s per kg/m3) 

Fraction of vegetative cover 
(unitless) 

Mean annual windspeed (m/s) 

Equivalent threshold value of 
windspeed at 7m (m/s) 

Function dependent on Um/U t 

(unitless) 

90.8 

0.5 

4.69 

11.32 

0.194 

• 
Exposure Frequency (day/yr) 

Inhalation Rate (m3/day) 

Outdoor Exposure Time Fraction 
(unitless) 

Indoor Exposure Time Fraction 
(unitless) 

Indoor Dilution Factor (unitless) 

Time of Exposure (yr) 

350 

20 

0.073 

0.683 

0.4 

30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Constant Particulate 

Slope Factor ),. Halflife Emission Factor 

Analyte (risk/pCi) (yr-1) (yr) (m3lkg) 
,-~~i·' 

Ac-228 4.9E-Il 9.9E+02 7.0E-04 1.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

http://risk.lsd.ornl.g.ov/cgi-hin/epalradssI2.cgi 

SSL SSL 
(pCi/g) (mg/kg) 

1.1E+IO 4.9E-03 

Value 

I.OE-6 

30 

350 

0.9 

0.073 

0.683 

.Of5 
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Soil Screening Levels for Radionuclides 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

Decay-Corrected Screening Levels for External Exposure 

Analyte 

Ac-228 

External Exposure 
Slope Factor 

(risklyr per pCi/g) 

4.5E-06 

Decay Constant 

"-
(yr"1) 

9.9E+02 

Halflife SSL 
(yr) (pCi/g) 

7.0E-04 7.3E+02 

0.4 
30 

SSL 
(rug/kg) 

""------. __ .-
3.3E-10 

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

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoil) 

Dry soil bulk density (kg/L) 

Value 

20 

0.3 

1.5 

Soil Screening Levels for Soil to Ground Water 

Analyte 

Ac-228 

Ground Water 
Concentration 

(pCi/L) 

7.IE+05 

Ground Water 
Concentration 

(mg/L) 

3.2E-IO 

I MCL = Maximum Contaminant Limit 

hffn·' t,," nrn' env'r ei -h in 'pn",,,",, 12 .rei 

Ground Water 
Concentration 

Source! 

RBL 

• 

Kd SSL SSL 
(Llkg) (pCi/g) (rug/kg) 

Page 4 of 5 
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. Soil ening Levels for Radionuclides • 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

[ i:PAHome I QS_W_ERJ::tQ.m.~ I s.upeJ"JunJLH_Qme ] 
[Search EPA I Search Superfund I What's New I Contact Us] 

[ Sj.JR~rfl.! [)c;LBgQiill:iQoJ QRlc:~ ISIJR~rfl.!mLB_gQlgJj0J1Hl~ki~.~~e$_$_ment 1 

URL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

JQ.IJ.~§.J·_ei~_~i3J.?_~.?.Ri3,99·{ 

'·'X 
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Soil Screening Levels for Radionuclides 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) I.OE-6 Target Risk (unitless) I.OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 

Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil Decay SSL SSL 
Ingestion Constant (Age- SSL (Age- SSL 

Slope Factor ;\ Halflife adjusted) (Adult) adjusted) (Adult) 
Analyte (risk/pCi) (yr-l) (yr) (pCiJg) (pCiJg) (mg/kg) (mg/kg) 

Bi-212 l.SE-12 6.0E+03 1.2E-04 S.OE+07· 2.7E+OS 5.5E-06 I.SE-05 

httP:/ •. ISd.ornl.g0V/c.;-bin/epa/rad"12.Cgi • 

Page I of 5 

.: 
7/29/2002 



Soil .ning Levels for Radionuclides • 
Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Decay-Corrected Screening Levels for Ingestion of Produce 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

City (climate zone) 

http://risk.lsd.oml.gov/cgi-bin/epa/radssI2.cgi 

Value 

0.5 

Minneapolis 
(V) 

Equation Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Value 

I.OE-6 

30 

0.5 

42.7 

4.66 

30 

Value 

1.0E-
6 

30 

.20f5 
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Soil Screening Levels for Radionuclides 

QIC (g/m2-s per kg/m3) 90.8 Exposure Frequency (day/yr) 350 

Fraction of vegetative cover 
0.5 Inhalation Rate (ml/day) 20 

(unitless) 

Mean annual windspeed (m/s) 4.69 
Outdoor Exposure Time Fraction 

0.073 
(unitless) 

Equivalent threshold value of 
11.32 

Indoor Exposure Time Fraction 
0.683 

windspeed at 7m (m/s) (unitless) 

Function dependent on U mlU t 
0.194 Indoor Dilution Factor (unitless) 0.4 

(unitless) 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Constant Particulate 
Slope Factor A Halflife Emission Factor 

Analyte (risk/pCi) (yr-!) (yr) (m 31k g) 

Bi-212 7.8E-11 6.0E+03 1.2E-04 1.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

httP:I'I'd.oml.gOV/egi-hin/era/cad«12.egi • 

SSL SSL 
(pCi/g) (mg/kg) 

4.2E+l0 2.9E-03 

Value 

1.0E-6 

30 

350 

0.9 

0.073 

0.683 

Page 3 of 5 
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, Soil ening Levels for Radionuclides 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
Decay-Corrected Screening Levels for External Exposure 

Analyte 

Bi-212 

External Exposure 
Slope Factor 

(risk/yr per pCi/g) 

8.9E-07 

Decay Constant 

'" (yr-!) 

6.0E+03 

Halflife 
(yr) 

1.2E-04 

Equation Values for Soil to Ground Water 

SSL 
(pCi/g) 

2.3E+04 

0.4 

30 

Partitioning Equation Parameter Value 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

20 

0.3 

1.5 

SSL 
(mg/kg) 

1.6E-09 

Analyte 
Ground Water 
Concentration 

(pCi/L) 

Ground Water 
Concentration 

(mg/L) 

Ground Water 
Concentration Kd SSL SSL 

Source! 
(Llkg) (pCilg) (mg/kg) . 

Bi-212 1.2E+07 8.3E-10 RBL 

I MCL = Maximum Contaminant Limit 

http://risk.lsd.ornl.gov/cgi-bin/epalradssI2.cgi 
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Soil Screening Levels for Radionuclides 

PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

[eEAJ:fQm~ I O.s-.W_ERt::lQ..m~ I S.y.p~d.und_H_QmJ~] 
[Search EPA I Search Superfund I What's New I Contact Us] 

[~erfund Radiation Topic$1 SJJQerfund-RadiC!Jion Ri~~~J>§e$~mELllt] 

URL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

.,J9.Il_~§J.~!El_i:1!!g_~_.~~_·gQ_,! 
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Soil .ning Levels for Radionuclides • 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) I,OE-6 Target Risk (unitless) I,OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 

Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil Decay SSL SSL 
Ingestion Constant (Age- SSL (Age- SSL 

Slope Factor A Halflife adjusted) (Adult) adjusted) (Adult) 
Analyte (risk/pCi) (yr- l ) (yr) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

Bi-214 4.3E-13 1.8E+04 3.8E-05 1.0E+09 3.4E+09 2.3E-05 7.7E-05 

http://risk.lsd.ornl.gov/cgi-hin/epaJradss 12.cgi 
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Soil Screening Levels for Radionuclides 

Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 
30 
O.S 
42.7 
4.66 
30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Analyte 

Food Ingestion Decay Constant 
Slope Factor " 

(risk/pCi) (yr-1) 

Bi-214 2.7E-13 1.8E+04 

Halflife 
(yr) 

3.8E-OS 

Soil-to-plant 
Transfer Factor SSL 'sSL 

(pCi/g plant/pCi/g soil) (pCi/g) (mg/kg) 

I.OE-OI 2.9E+07 6.6E-07 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

City (climate zone) 

http://ISd.oml.gOV/Cgi-bin/ep~radSSI2.Cgi - . -

Value 

O.S 

Minneapolis 
(V) 

Equation Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

• 

Value 

1.0E-
6 

30 

Page 2 of S 
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Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Constant Particulate 
Slope Factor '" Halflife Emission Factor SSL SSL 

Analyte (risk/pCi) (yr- 1) .;1-yr) (m3Ikg) (pCi/g) (mg/kg) 

Bi-214 2.9E-11 1.8E+04 3.8E-05 1.3E+09 3.4E+11 7.8E-03 
. __ ._ .. _._---------_ ... _----_._--_._-_._-

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

httn:/ !risk.lsd.orn I. Il(W/clli-hin/enairadssI2.Clli 

Value 

I.OE-6 

30 

350 

0.9 

0.073 

0.683 

'/;" 

7/2912002 



Soil Screening Levels for Radionuclides 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

Decay-Corrected Screening Levels for External Exposure 

Analyte 

Bi-214 

External Exposure 
Slope Factor 

(risk/yr per pCi/g) 

7.5E-06 

Decay Constant 

"-
(yr-1) 

1.8E+04 

Halflife 
(yr) 

3.8E-05 

Equation Values for Soil to Ground Water 

SSL 
(pCilg) 

8.2E+03 

0.4 

30 

Partitioning Equation Parameter Value 

Dilution factor (unitless) 

Water-filled soil porosity (LwatelLsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

20 

0.3 

1.5 

SSL 
(mg/kg) 

1.9E-1O 

Analyte 
Ground Water 
Concentration 

(pCiIL) 

Ground Water 
Concentration 

(mg/L) 

Ground Water 
Concentration Kd SSL SSL 

Source! 
(L/kg) (pCilg) (mg/kg) 

Bi-214 1.4E+08 3.1E-09 RBL 

IMCL::: Maximum Contaminant Limit 

httP:/ttISd.orn I. gOY Ie gi-bi n/epairadssl2.e gi • 

Page 4 of 5 

.2002 



SOil.ning Levels for Radionuclides • 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

[ePAHQm~ I QSJV_ERl:iolD~ I S~U~.~-.n~J:i~m~] 
[S~-,u:_ch EPA I Search Superfund I What's New I Contact Us] 

[ Superfund RaJiiation.Toj2ics I SJdQerf!!nd~g9iatjon 8j~.Ass~_~me.nJ ] 

URL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 
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'Soil Screening Levels for Radionuclides 

• 

ft EnA United~ o ." ~':lTIl'I1taIProIec6on Superf~.nd 
Ttl/lie for Kc:,; O:S\\;.L[~, l'~di\i;'lri{l:l 

CHii\(lnn:' ,lit() Ktp(ll'(:; 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion"of Soil 

Age-adjusted Parameter Value Adult-only Parameter 

Target Risk (unitless) I.OE-6 Target Risk (unitless) 

24 Exposure Duration (yr) 

6 

Adult Exposure Duration (yr) 

Child Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Adult Intake Rate (mg/day) 

350 

100 

200 

120 

30 

Exposure Frequency (day/yr) 

Child Intake Rate (mg/day) 

Age-adjusted Intake Rate (mg/day) 

Time of Exposure (yr) 

Intake Rate (mg/day) 

Time of Exposure (yr) 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil 
Ingestion Decay SSL SSL 

Slope Constant (Age- SSL (Age-
Factor A Halflife adjusted) (Adult) adjusted) 

(risk/pCi) (yr-1) (yr) (pCilg) (pCilg) (mglkg) Analyte 

Value 

I.OE-6 

25 

250 

50 

25 

SSL 
(Adult) 
(mglkg) 

Cs-137+D 
Q~c_?.Y~hain 

4.3E-ll 2.3E-02 3.0E+01 2.5E+01 9.7E+01 2.9E-07 1.1 E-06 

httn:llrisk .Iso.orn I. !!ov/c!!i-hin/ena/radssI2.c!!i • 
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Soil .ning Levels for RadionucIides • 
Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 

30 

0.5 

42.7 

4.66 

30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Decay .. Soil-to-plant 
Constant 

'?'--' 

Ingestion 

" 
Transfer Factor 

Slope Factor Halflife (pCi/g plantlpCi/g 
Analyte (risk/pCi) (yr- l ) (yr) soil) 

Cs-137+D 
3.7E-ll 2.3E-02 3.0E+Ol 4.0E-02 

. OJ;caychain 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission j<'actor 
Parameter 

Surface Area (acres) 

httn:llri s k .Isd .orn I. gov/cgi -bin/epalradss 12.cgi 

Value Equation Parameter 

0.5 Target Risk (unitless) 

SSL SSL 
(pCi/g) (mg/kg) 

1.3E+OO 1.5E-08 

Value 

I.OE-

-..... 
J 

P.Of5 

.-
< 

":; 
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'Soil Screening Levels for Radionuclides Page 3 of 5 

6 

City (climate zone) 
Minneapolis 

Exposure Duration (yr) 30 
(V) 

Q/C (g/m2-s per kg/m3) 90.8 Exposure Frequency (day Iyr) 350 

Fraction of vegetative cover 
0.5 Inhalation Rate (m3/day) 20 (unitless) 

Mean annual windspeed (m/s) 4.69 
Outdoor Exposure Time Fraction 

0.073 
(unitless) 

Equivalent threshold value of 
11.32 

Indoor Exposure TimeFraction 
0.683 windspeed at 7m (m/s) (unitless) 

Function dependent on UmlU t 

(unitless) 
0;194 Indoor Dilution Factor (unitless) 0.4 

Time of Exposure (yr) 30 

. Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Particulate 

Slope Constant Emission 

Factor A Halflife Factor SSL SSL 
Analyte (risk/pCi) (yr- l ) (yr) (m3/kg) (pCilg) (mg/kg) 

Cs-137+D 
1.2E-l1 ·2.3E-02 3.0E+Ol 1.3E+09 . 2.1 E+06 2.4E-02 

d~caycb.ain 

Equation Values for External Exposure 

Parameter Value 

Target Risk (unitless) I.OE-6 

httP:"tISd.oml.gOV/egi-bin/epairadSSI2.egi • -12002 



soil.ing Levels for Radionuclides 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
30 

350 

0.9 

0.073 

0.683 

0.4 

30 

Decay-Corrected Screening Levels for External Exposure 
/ 

External Exposure Decay Constant 

Slope Factor '" Halflife 
Analyte (risklyr per pCi/g) (yr- l ) (yr) 

Cs-137+D d~(ay(hflin 2.6E-06 2.3E-02 3.0E+OI 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (LwateILsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

Ground Water 
Ground Water Ground Water Concentration Kd 

http://risk.lsd.ornl.gov/cgi-bin/epalradssI2.cgi 

SSL SSL 
(pCi/g) (mg/kg) 

6.1 E-02 7.0E-IO 

-----------

Value 

20 

0.3 

1.5 

SSL SSL 

pe Of5 
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'Soil Screening Levels for Radionuc1ides 

Analyte Concentration Concentration 
(pCi/L) (mg/L) 

Cs-J37+D d~GaYGhain 2.0E+02 2.3E-09 

I MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

Source! (Llkg) (pCi/g) (mg/kg) 

MCL 10 5.7E+OJ 4.7E~07 

[~PAHQm~ I OSWJ;BJ:Igm~ I Syp~ .. tYnd J",-QmJ~ ] 
[S_e~rchJ;e..A IS_~~r~lLSyper:fJmd I Wh~t'!;J'te.w ICQr't~GtJ.)$] 

[ S\JI2~rfum1J1Cl<iiatioILIQQt~§ I ~IJQElrflJm;L8Jigl§1iQn_8jl>K8~~Jl~~mEln11 
-.. ··'-~ ... ''''.,,·. ________ irII_irIIirII ________________ ''''· 

URL: http://risk.lsd.ornl.govlradssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

'!Q.o~§J:~_e~~Q~~P9_·.9QV. 
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'Soil .ing Levels for Radionuclides • pe Of5 

ft ErtA Unltedstam o .... 1-\ ~':lMI1tal Protection Superf~"nd 
In/lie ():s \\, ER. H nt) i,"!r jll~'l 

,lli:·)~lq(!.·", dHU H J~ il(lr('~, 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) 1.0E-6 Target Risk (unitless) I.OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 .... ,: " 

Child Intake Rate (mg/day) 200 .~~~':;:::'f 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 
f,~: 

:..vt;'f..· 

Time of Exposure (yr) 30 Time of Exposure (yr) --25 :--..;-x 

Decay-Corrected S~reening Levels for Ingestion of Soil 

Soil 
Ingestion Decay SSL SSL 

Slope Constant (Age- SSL (Age- SSL 
Factor )" Halflife adjusted) (Adult) adjusted) (Ad"dt) 

Analyte (risk/pCi) (yr- l ) (yr) (pCi/g) (pCi/g) (mglkg) (mg/kg) 

Eu-I55 
5.4E-12 l.4E-O I 5.0E+00 6.3E+02 2.IE+03 1.3E-06 4.6E-06 

d~cay~hain 

" http://risk.lsd.ornl.gov/cgi-bin/epa/radssI2.cgi 712912002 



. Soil Screening Levels for Radionuclides 

-----------_._-

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Equation Values for Ingestion of Produce 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 

30 

0.5 

42.7 

4.66 

30 

'. Decay-Corrected Screening· Levels·(orJngestion oCProduce 
----.-----.---~--

Food Decay Soil-to-plant 
Ingestion Constant Transfer Factor 

Slope Factor A Halflife (pCi/g planUpCi/g 
Analyte (risk/pCi) (yr- l ) (yr) soil) 

Eu-ISS 
2.8E-12 I.4E-OI 5.0E+00 2.5E-03 

g~~J1Y~Q'lin 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

http://!lsd.ornl.gOYlegi-bin/epa/radSSI2.Cgi 

. Value 

0.5 

Equation Parameter 

Target Risk (unitless) 

• 

SSL SSL 
(pCi/g) (mg/kg) 

8.7E+02 1.9E-06 

-------.--

Value 

I.OE-

Page 2 of 5 
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Soil ening Levels for Radionuclides . • 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Analyte 

Inhalation Decay Constant 
Slope Factor " 

(risk/pCi) (yr-1) 

Particulate 
Halflife Emission Factor 

(yr) (m3Ikg) 
SSL SSL 

(pCilg) (mg/kg) 
-_._---,-----------

Eu-155 decaycbain 1.5E-II I.4E-OI 5.0E+00 I.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

httn:llrisk .1sd .orn I. gov/cgi-hin/enalradss12.cgi 

5.2E+06 1.1 E-02 

Value 

I.OE-6 

30 

350 

peOf5 

~;~'-'~ 

'.' 

'-;:,~\ ,,-
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, Soil Screening Levels for RadionucIides 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

0.9 
0.073 
0.683 

0.4 
30 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor '" Hal fli fe 
Analyte (risk/yr per pCi/g) (yr"l) (yr) 

Eu - 15 5 ~tegl.y~;hgln 1.2E-07 I.4E~OI 5.0E+00 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (LwatelLsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

SSL 
(pCi/g) 

3.8E+00 

Value 

20 

0.3 

1.5 

SSL 
(mg/kg) 

8.2E~09 

Analyte 
Ground Water Ground Water Ground Water K 
Concentration Concentration Concentration d SSL S~L 

(pCiIL) (mg!L) Sourcel (Llkg) (pCi/g) (mglkg) 

http://ISd.oml.gOV/egi-bin/epa/fad'' 12.e gi • 
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Soil .ning Levels for Radionuclides 

Eu -15 5 g~~ay_chain 6.0E+02 1.3E-09 

I MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

• 
MCL 

[EPAHQme I QSWJ;RHQme I Sl,.lp~rtl.lndH9m~] 
[Sean:<hJ;PA I SeaJ~hSI,.lp-~dl.lnd I What'_sNew I C()ntactUs] 

[Syp~rI!J rLcLBJldlf!1i~rLTQQi.Q§ I ~lJR-~rflJm;tHQ.9j9liQnBj§-'<-A§~(3~~Jl1(3nt 1 

URL: http://risk.lsd.ornl.gov/radssI2.cgi 
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Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 
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. Soil Screening Levels for Radionuclides 

ft E~A UnitedSialH o rK ;';11IlIII1a1 Protection Sunrf"nd 
Ttl/lie fOf KL',\: OS\VER Rllili{n in1l 

. Cl!ii)(lIIfC~ ,]1ft) Hl'p()IU 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) I.OE-6 Target Risk (unitless) I.OE-6 
Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 
Child.Exposure Duration (yr) 6 
.Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 
Adult Intake Rate (mg/day) 100 

. Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 
Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil 
Ingestion Decay SSL SSL 

Slope Constant (Age- SSL (Age- SSL 
. Factor ~ Halflife adjusted) (Adult) adjusted) (Adult) 

Analyte (risk/pCi) (yr"!) (yr) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

Pb-210+D 
2.7E-09 3.IE-02 2.2E+OI 4.6E-OI 1.7E+00 6.0E-09 2.3E-08 

g~~gy~hain 

httn: III ,d. orn I. eov ICQi -hi nleoMrad" 12.c.i • 
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Soil ening Levels for Radionuclides • 
Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 

30 

0.5 

42.7 

4.66 

30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Decay '.:..;~.~ Soil-to-plant 
Ingestion Constant Transfer Factor 

Slope Factor )" Halflife (pCi/g plant/pCi/g 
Analyte (risk/pCi) (yr- l ) (yr) soil) 

Pb-210+D 
3.4E-09 3.1E-02 2.2E+Ol 1.OE-02 

pec'l)'chain 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

htto:/ /ri sk.1 sd.orn I. !!ov/c!!i-bin/eoa/radssI2.cgi 

Value Equation Parameter 

0.5 Target Risk (unitless) 

SSL SSL 
(pCi/g) (mg/kg) 

6gJ'- 8.2E-IO 

Value 

1.OE-

.Of5 

.~~( 

".r 

.--.,--
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Soil Screening Levels for Radionuclides Page 3 of 5 

6 

City (climate zone) 
Minneapolis 

Exposure Duration (yr) 30 
(V) 

Q/C (g/m2-s per kg/m3) 90.8 Exposure Frequency (day/yr) 350 

Fraction of vegetative cover 
0.5 Inhalation Rate (m3/day) 20 (unitless) 

Mean annual windspeed (m/s) 4.69 
Outdoor Exposure Time Fraction 

0.073 (unitless) 

Equivalent threshold value of 
11.32 

Indoor Exposure Time Fraction 
0.683 windspeed at 7m (m/s) (unitless) 

Function dependent on Un/U( 

(unitless) 
0.194 Indoor Dilution Factor (unitless) 0.4 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Particulate 
Slope Constant Emission 
Factor ~ Halflife Factor SSL SSL 

Analyte (risk/pCi) (yr- l ) (yr) (m3Ikg) (pCi/g) (mg/kg) 

Pb-21O+D 
I.4E-08 3.1E-02 2.2E+01 1.3E+09 2.0E+03 2.6E-05 

d~GgYGbJl,in 

Equation Values for External Exposure 

Parameter Value 

Target Risk (unitless) 1.0E-6 

httP:/.ISd.ornl.gOV/egi-bin/epa/fadssI2.egi • .~002 



Soil .ning Levels for Radionuclides 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
30 

350 

0.9 

0.073 

0.683 

0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor " Halflife SSL 
Analyte (risk/yr per pCi/g) (yr-!) (yr) (pCi/g) 

Pb-21 O+D d~_C:lly_dlilln 4.2E-09 3.1 E-02 2.2E+Ol 4.1E+Ol 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

. Dilution factor (unitless) 

Water-filled soil porosity (Lwate/Lsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

Ground Water 
Ground Water Ground Water Concentration Kd 

http://risk.lsd.ornl.gov/cgi-bin/epa/radssI2.cgi 

Value 

20 

0.3 

1.5 

SSL 

SSL 
(mg/kg) 

5.3E-07 

SSL 

pe Of5 
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Soil Screening Levels for Radionuclides 

Analyte Concentration Concentration Sourcel (Llkg) (pCilg) (mg/kg) 
(pCi/L) (mg/L) 

Pb-21 O+D ~t~c_4YGhain 5.8E-02 7.6E-13 

I MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

RBL 6 

[EPAH9me I Q.,S_WeB_J1gm~ I Sup...erlYmtttQmJ'~] 
[Se_~_rcllJ;_f»A ISearc::!JSuper:fl!nd I W!J~t$Ji.ew ICQnt~c::t lJ$ ] 
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Soil .ling Levels for Radionuclides • 
ft EnA Unitt!dSWss o .1-\ ~~mentaf Protectioo Su lind 

Topic fl1r K.l): OS\VEH. Rlli)j.l(!tlH 

(-;lliil,'ilCi''' (lHii Rtp(ltt\ 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 
--------_ ... _------------_ ... _-_ ......... __ .. _---_ ... -.• _ .. _ ....• _ .... __ .. __ .... _--_ .. _---

Partitioning Equation Parameter Value 
----_ ... _-----_ .• ----_ ... _-

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoii) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

1./ 

0.3 

1.5 

Analyte 
Ground Water Ground Water Ground Water 
Concentration Concentration Concentration Kd SSL SSL 

(pC ilL) (mg/L) Source! (Llkg) (pCi/g ) (mg/kg) 
--------------_ .. _------------_._-_. __ ._-----_._---_ •..• __ .. -

Pb-210+D decaychain 5.8E-02 7.6E-13 RBL 6 5.5E-04 4.7E-12 

iMCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

[E:PAHomElI QSWERJ::iQIDElI Syp~rtYD~LHomEl] 
[SearchJ:PI! I Sear~b_Sl!.p.~rfurut I Wha1~s.l-tc;!w I CQnl~l~LU~] 

[ Superfund Radiation Topics I Superfund Radiation Risk Assessment] 

http://risk.lsd.ornl.gov/cgi-bin/epalradssI2.cgi 
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Soil Screening Levels for Radionuclides 

ft EnA Unlt8dSlaaes . o 11-\ ~~mmuIiProtscb SURerf".lld 
ltl1.lic fOt Ke:0 OS\VER I\.di)j,dCiIHI 

c: It iOdllfl':; (Hll! Hrpo r[:; 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) I.OE-6 Target Risk (unitless) I.OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 
Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 
Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil Decay SSL SSL 
Ingestion Constant (Age- SSL· (Age- SSL 

Slope Factor A Halflife adjusted) (Adult) adjusted) (Adult) 
Analyte (risk/pCi) (yr'1) (yr) (pCilg) (pCilg) (mg/kg) (mg/kg) 

Pb-212 6.7E-11 S.7E+02 1.2E-03 2.0E+05 6.8E+05 I.SE-07 4.9B-07 

http://tlsd.ornl.gOV/egi-bin/epairadSsI2.egi • 
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Soil ening Levels for Radionuclides • .Of5 
Equation Values for Ingestion of Produce 

Parameter Value 

Target Risk (unitless) I.OE-6 

Exposure Duration (yr) 30 

Contaminated Plant Fraction from the site (unitless) 0.5 

Vegetable and Fruit Ingestion Rate (kg/yr) 42.7 

Leafy Vegetable Ingestion Rate (kg/yr) 4.66 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Ingestion of Producer, 

Food Ingestion Decay Constant 
Slope Factor " 

(risk/pCi) (yr-1) Analyte 

Pb-212 3.5E-11 5.7E+02 

Halflife 
(yr) 

1.2E-03 

Soil-to-plant 
Transfer Factor SSL SSL 

(pCi/g plant/pCi/g soil) (pCi/g) (mglkg) 

1.0E-02 6.SE+04 4.9E-OS 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

City (climate zone) 

http://risk.lsd.ornl.gov/cgi-bin/epa/raclssI2.cgi 

Value 

0.5 

Minneapolis 
(V) 

Equation Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Value 

I.OE-
6 

30 

~~' 

"'~. ,:.: ' 
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Soil Screening Levels for Radionuclides 

Q/C (g/m2-s per kg/m3) 90.8 Exposure Frequency (day/yr) 350 

Fraction of vegetative cover 
0.5 Inhalation Rate (m3/day) 20 

(unitless) 

Mean annual windspeed (m/s) 4.69 
Outdoor Exposure Time Fraction 

0.073 
(unitless) 

Equivalent threshold value of 
11.32 

lndoor Exposure Time Fraction 
0.683 

windspeed at 7m (m/s) (unitless) 

Function dependent on UmlU t 0.194 Indoor Dilution Factor (unitless) 0.4 
(unitless) 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 
---

. Inhalation . Decay Constant . Particulate 

Slope Factor .", Halflife Emission Factor 

Analyte (risk/pCi) (yr-1) (yr) (m3/kg) 

Pb-212 5.8E-1O S.7E+02 1.2E-03 1.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

http://.ISd.ornl.gOv/Cgi-bin/epaJradSSI2.Cgi • 

SSL SSL 
(pCifg) (mg/kg) 

5.4E+08 3.9E-04 

Value 

I.OE-6 

30 

350 

0.9 

0.073 

0.683 

Page 3 of 5 
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Soil ening Levels for Radionuclides 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

Analyte 

Pb-212 

External Exposure 
Slope Factor 

(risk/yr per pCi/g) 

5.1 E-07 

Decay Constant 

"
(yr- l ) 

5.7E+02 

Halflife 
(yr) 

1.2E-03 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (LwatelLsoil) 

Dry soil bulk density (kg/L) 

SSL 
(pCi/g) 

3.SE+03 

Value 

20 

0.3 

1.5 

Soil Screening Levels for Soil to Ground Water 

Ground Water Ground Water Ground Water 
Kd 

Analyte Concentration Concentration Concentration SSL 

(pCi/L) (mg/L) Source l (Llkg) (pCi/g) 

SSL 
(mg/kg) 

2.7E-09 

SSL 
(mg/kg) 

Pb-212 3.3E+04 2.4E-l1 RBL 6 7.0E+OT 2.9E-09 

IMCL = Maximum Contaminant Limit 

httn:llri sk .Isd .orn I. !!ov/c!!i-hin/enalradssI2.cr:i 
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Soil Screening Levels for Radionuclides 

• 

PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

[EPAt:l9m~ I QS_W_ERJ:tQm~ I S_yp_~,t(il,!n!:LH_Qm~] 
[Search EPA I Search Superfund I What's New I Contact Us] 

[ ~iYQerfuD.QRgQLgtiQ-':LTQRjC_~ I SJJReItYndBstdjgtiQ-'lBj$.I:sA~$e..~§JDent ] 

U RL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

1Qr1~E . .Jer:~_~!'I.()~_~.R?_,9911 

• htto:llrisk .Isd .orn 1.l!()v/crd-hin/eon/rndssI2.Cl!i 
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Soil S.ing Levels for Radionucli-des 

ft EnA Unit1dStaIH o .1-\ ~:1Il1!l1111 ProtBctioo 

• 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (LwatclLsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

Value 

I 

0.3 

1.5 

Analyte 
Ground Water 
Concentration 

(pCi'L) 

Ground Water 
Concentration 

(mg/L) 

Ground Water 
Concentration Kd SSL SSL 

Pb-2I2 3.3E+04 2.4E-II 

IMCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

Source! 
(Llkg) (pCi/g ) (mg/kg) 

RBL 6 3.5E+06 I.5E-IO 

[EPA Home I QSWe:RJ::!oIDe I SuperfYnclHome ] 
[ $j!arcIlJ;E.A I $ear~ltS!.!~rfumt I Whm~$_ N~w I CQJltj!~UJ.S. ] 

[ Superfund Radiation Topics I Superfund Radiation Risk Assessment 1 . 

httn:llri <;k .1<;rl.orn 1. !!(w/cQi -hin/enCl/rsrlssl2 .c!!i 
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. Soil Screening Levels for Radionuclides 

&I;PA~~='Pto~ SURerf~Jld 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) I.OE-6 Target Risk (unitless) I.OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 
Child Exposure Duration (yr) 6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 
Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil Decay SSL SSL 
Ingestion Constant (Age- SSL (Age- SSL 

Slope Factor "- Halflife adjusted) (Adult) adjusted) (Adult) 
Analyte (risk/pCi) (yr-l) (yr) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

Pb-214 8.5E-13 I.4E+04 S.IE-05 3.SE+OS 1.3E+09 1.2E-05 3.9E-05 

httn:lltlsd .orn I. !!ov/c!!i-hin/epa/radssI2.c!!i • 
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. Soil .ing Levels for Radionuclides • 
Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site(unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

1.0E-6 

30 

0.5 

42.7 

4.66 

30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Ingestion Decay Constant Soil-to-plant 
Slope Factor '" Halflife Transfer Factor SSL SSL 

Analyte (risk/pCi) (yr- l ) (yr) (pCilg plantlpCilg soil) (pCilg) (mglkg) 

Pb-214 4.9E-13 1.4E+04 S.IE-OS 1.0E-02 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

City (climate zone) 

http://risk.lsd.ornl.gov/cgi-bin/epairadssI2.cgi 

Value 

0.5 

Minneapolis 
(V) 

Equation Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

1.2E+08 3.6E-06 

Value 

1.0E-
6 

30 

pe OfS 
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Soil Screening Levels for Radionuclides 

Q/C (g/m2-s per kg/m3) 90.8 ExposureFrequency (day/yr) 350 

Fraction of vegetative cover 
0.5 Inhalation Rate (m3/day) 20 

(unitless) 

Mean annual windspeed (rn/s) 4.69 
Outdoor Exposure Time Fraction 0;073 
(unitless) 

Equivalent threshold value of 
11.32 

Indoor Exposure Time Fraction 
0.683 

windspeed at 7m (m/s) (unitless) 

Function dependent on UmlU t 0.194 Indoor Dilution Factor (unitless) 0.4 
(unitless) 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

. Inhalation . Decay Constant Particulate 
Slope Factor A Halflife Emission Factor 

Analyte (risk/pCi) (yr"} ) (yr) (m3lkg) 

Pb-214 3.6E-ll I.4E+04 5.1E-05 1.3E+09 

Equation Values for External Exposure 

Parameter 

TargetRisk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

http://ttISd.ornl o gOv/Cgi-bin/epa/radssI2.Cgi • 

SSL SSL 
(pCilg) (mg/kg) 

2.0E+l1 6.2E-03 

Value 

I.OE-6 

30 

350 

0.9 

0.073 

0.683 
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Soil .ning Levels for Radionuclides 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

Analyte 

Pb-214 

External Exposure 
Slope Factor 

(risk/yr per pCi/g) 

9.8E-07 

Decay Constant 
>--

(yr-1) 

I.4E+04 

Halflife 
(yr) 

5.1 E-OS 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoil) 

Dry soil bulk density (kg/L) 

SSL 
(pCi/g) 

4.6E+04 

Value 

20 

0.3 

1.5 

Soil Screening Levels for Soil to Ground Water 

Ground Water Ground Water Ground Water 
Kd Analyte Concentration Concentration Concentration SSL 

(pCi/L) (mg/L) Source l (Llkg) (pCi/g) 

Pb-214 5.6E+07 1.7E-09 RBL 6 2.9E+12 

I MCL = Maximum Contaminant Limit 

http://risk.lsd.ornl.gov/cgi-bin/epairadssI2.cgi 

SSL 
(mg/kg) 

I.4E-09 

SSL 
(mg/kg) 

2.1 E-07 

P.Of5 
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. Soil Screening Levels for Radionuclides 

PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

[ePAJ::tQm~ I Q.s..W_EBJ:lQm~ I SYJu~.dYn~LH_Qm_e ] 
[ Search EPA I ~h Superfund I What's New I Contact Us ] 

[.s.lJperfu_DJLRagl~tion TQPIQ~ 1.s.!J-®rf!Lnd_Ragl.91L9nH§kl~sse.s_§.r:neot] 

URL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

JQ.r!'?§_,-TE1!.'?_I:>~J?_!i¥_eJl~UJ9_\1 
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Soil .ing Levels for Radionuclides • 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (LwatelLsoil) 

Dry soil bulk density (kg/L) 

.------

Value 
.------------------------

1/ 
0.3 

1.5 

Soil Screening Levels for Soil to Ground Water 

Analyte 

Pb-214 

Ground Water 
Concentration 

(pCi/L) 

5.6E+07 

Ground Water 
Concentration 

(mg/L) 

1.7E-09 

I MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

Ground Water 
Concentration 

Source! 

RBL 

Kd SSL SSL 
(L/kg) (pCi/g) (mg/kg) 

6 1.4E+ 1 1 I. 1 E-08 
/ v 

[EPAHQllle I.QS.wJ;R.J::IQm~ I Syp~r.fYJ1dtl.Qm~) 
[s..~r~_EPA I Search_SYIL~rf.Ymll WhJn~$_ltew I CcmlacUJ~] 

[ Superfund Radiation Topics I Superfund Radiation Risk Assessment J 

httn:llrisk .lsd.orn 1. !!ov/c!!i-hin/eDfl/radssI2.c!!i 
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Soil Screening Levels for Radionuclides 

ft ErtA Ullilsd~ o rl-\ =lMIIlaf Protectioo SURerf~."d 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter Value 

Target Risk (unitless) . 1.0E-6 Target Risk (unitless) I.OE-6 

Adult Exposure Duration (yr) 24 Exposure Duration (yr) 25 

Child Exposure Duration (yr) ·6 

Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 250 

Adult Intake Rate (mg/day) 100 

Child Intake Rate (mg/day) 200 

Age-adjusted Intake Rate (mg/day) 120 Intake Rate (mg/day) 50 

Time of Exposure (yr) 30 Time of Exposure (yr) 25 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil 

Analyte 

Ingestion Decay SSL SSL 
Slope Constant (Age- SSL (Age- SSL 
Factor A Halflife adjusted) (Adult) adjusted) (Adult) 

(risklpCi) (yr- l ) (yr) (pCilg) (pCilg) (mg/kg) (mg/kg) 

K-40 
d~C:-'ly~l1ain 

6.2E-ll 5.4E-10 1.3E+09 L3E+Ol 5.2E+0 I 1.8E+00 7.4E+00 

. http://.lsd.ornl.gOV/egi-bin/epa/radSSI2.egi • 
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Soil ening Levels for Radionuclides • 
Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) _ 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 

30 

0.5 

42.7 

4.66 

30 

Decay-Corrected Screening Levels for Ingestion of Produce 

Food Decay 
;~~ Soil-to-plant 

Ingestion Constant Transfer Factor 
Slope Factor " Halflife'- (pCi/g plantlpCi/g 

Analyte (risk/pCi) (yr-1) (yr) soil) 

K-40 
3.4E-11 5.4E-IO 1.3E+09 3.0E-OI 

<:I~_C_':ly~Il'liJl 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

http://risk.lsd.ornl.gov/cgi-bin/epa/radssI2.cgi 

Value Equation Parameter 

0.5 Target Risk (unitless) 

SSL SSL 
(pCi/g) (mg/kg) 

I ~~- 2.0E-02 

Value 

I.OE~ 

.Of5 
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Soil Screening Levels for Radionuclides 

Decay~Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Constant Particulate 
Slope Factor '" Halflife Emission Factor 

Analyte (risk/pCi) (yr- 1) (yr) (m3Ikg) 

K-40 decavchain LOE-II S.4E- IO L3E+09 1.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

httP:_.ISd.orn I. gov leg; ·bi n/epatradss 12.e gi • 

SSL SSL 
(pCi/g) (mg/kg) 

1.8E+06 2.SE+05 

Value 

I.OE-6 

30 

350 

Page 3 of 5 
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. . Soil .ning Levels for Radionuclides 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
0.9 

0.073 

0.683 

0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor "- Halflife 
Analyte (risklyr per pCi/g) (yr- l ) (yr) 

K-40 gec~~<;;hain 8.0E-07 5.4E-1O 1.3E+09 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

SSL 
(pCi/g) 

l.4E-Ol 

Value 

20 

0.3 

1.5 

. SSL 
(mg/kg) 

2.0E-02 

Analyte 
Ground Water Ground Water Ground Water 
Concentration Concentration Concentration Kd SSL SSL 

(pCi/L) (mg/L) Source! (Llkg) (pCi/g) (mg/kg) 

http://risk.lsd.ornl.gov/cgi-hin/epa/radssI2.cgi 
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Soil Screening Levels for Radionuclides 

K -40 d~~gJ~-.bJJ.i!l 1.98+00 2.88-04 

I MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

RBL 

[i::PAHo.me I Q$VVEBI:::IJ)m~ 1$1,Ip-~JfJ,mdI:::lQm~] 
[$~ar:chEPA I $~arch$l,Ip.!!rtllod I Whal'_sNew I CQotaclUs] 

[ ~y.R-erfunQJ3agjatLQIL1Qpj.G.§ I ~l.JRertun_g~tgdi9JiorlBl§KA§~J)~~ment 1 

URL: http://risk.lsd.ornLgov/radssI2.cgi 
This page was last updated on: October 10. 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 

JQr1ElS,::rElrE3_s,aJ:>I1:!lEl!!.~~.gQ\' 
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'Soil .ing Levels for Radionuclides • 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 
", 

Age-adjusted Parameter Value Adult-only Parameter 

Target Risk (unitless) I.OE-6 Target Risk (unitless) 

Exposure Duration (yr) Adult Exposure Duration (yr) 

Child Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Adult Intake Rate (mg/day) 

24 

6 

350 

100 

200 

120 

30 

Exposure Frequency (day/yr) 

Child Intake Rate (mg/day) 

Age-adjusted Intake Rate (mg/day) 

Time of Exposure (yr) 

Intake Rate (mg/day) 

Time of Exposure (yr) 

Decay-Corrected Screening Levels for Ingestion of Soil 

Soil 
Ingestion Decay SSL SSL 

Slope Constant (Age- SSL (Age-
Factor A Haltlife adjusted) (Adult) adjusted) 

Analyte (risk/pCi) (yr-! ) (yr) (pCilg) (pCilg) (mglkg) 

Value 

I.OE-6 

25 

250 

50 

25 

SSL 
(Adult) 
(mglkg) 

--.~----.~-.. -.-~--

Ra-226+D oJ', 
7.3E-10 4.3E-04 1.6E+03 1.1E+OO 4.4E+00 1.1 E-06 4.5E-06 

decaYGhain 

httn: IIri sk, l"rl ,nrn 1, gnv/r0'i-hin/en8/r8nss12cfJi 
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Soil Screening Levels for Radionuclides 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Equation Values for Ingestion of Produce 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Value 

I.OE-6 

30 

0.5 

4Z.7 

4.66 

30 

. Decay-Corrected Screening ,Levels for Ingestion of Produce 

Food Decay Soil-to-plant 
Ingestion Constant Transfer Factor 

Slope Factor A Halflife (pCi/g plant/pCi/g 
Analyte (risk/pCi) (yr-1) (yr) soil) 

Ra-ZZ6+D 
S.ZE-tO 4.3E-04 1.6E+03 4.0E-OZ 

. dec:aYGlmin 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

httO:/,IISd .orn l.gov/cl!i-bin/epa/radssIZ.cgi 

Value 

0.5 

Equation Parameter 

Target Risk (unitless) 

• 

SSL SSL 
(pCi/g) (mg/kg) 

6~i- 7.0E-08 

Value 

1.0E-

Page Z of 4 
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Soil .ning Levels for Radionuclides • pe Of4 

6 

City (climate zone) 
Minneapolis 

Exposure Duration (yr) 30 (V) 

Q/C (g/m2-s per kg/m~) 90.8 Exposure Frequency (day/yr) 350 

Fraction of vegetative cover 
0.5 Inhalation Rate (m~/day) 20 

(unitless) 

Mean annual windspeed (m/s) 4.69 
Outdoor Exposure Time Fraction 

0.073 (unitless) 

Equivalent threshold value of 
11.32 

Indoor Exposure Time Fraction 
0.683 windspeed at 7m (m/s) (unitless) 

Function dependent on UmlU t 0.194 
(unitless) 

Indoor Dilution Factor (unitless) 0.4 

Time of Exposure (yr) 30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 
'!';,1)J~~; .~ 

Inhalation Decay Particulate 
Slope Constant Emission 
Factor' A Hal fli fe Factor SSL SSL 

Analyte (risk/pCi) (yr-1) (yr) (m3/kg) (pCi/g) (mg/kg) 

Ra-226+D 
1.2E-08 . 4.3E-04 1.6E+03 1.3E+09 . 1.6E+03 1.6E-03 

dC<:'ClychaiJl 

Equation Values for External Exposure 

Parameter Value 
-----

Target Risk (unitless) I.OE-6 

httn: / /ri sk. f,rlnrn 1. IYnv/C!:fi -hin/en~/rarlss 12,c~i 7/2612002 



Soil Screening Levels for Radionuclides 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

30 

350 

0.9 

0.073 

0.683 

0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor ~ Hal fli fe SSL SSL 
Analyte -(risk/yr per pCi/g) (yr- l ) (yr) (pCi/g) (mg/kg) 

._------

Ra-226+D de(aych;lin 8.5E-06 4.3E-04 1.6E+03 1.3E-02 1.3E-08 

[I;PAHQme I QSWER Hom~ 1_~YRJ~J:{MDJ.tl:LQm~] 
[-S~~r~hEPA ISe~r~h.S!,Jp.~rf!JJ.,d IWhal'.$.Ne.w I .cQnta~tU$ ] 

[SqPJlrflJo9Hg9@lLQD IQpi.Q§ IS1!Q~rf_un9.FtgQtCl,liQDHj$~A§$.t'l.§§m~nJ 1 

URL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Of1ice of Emergency and Remedial Response 

Jones. TeresaD@epa.gov 
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EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter Value 

Dilution factor (unitless) I I 

Water-filled soil porosity (LwatelLsoil) 0.3 

Dry soil bulk density (kg/L) 1.5 

.. -;'-' 

Soil Screening Levels for Soil to Ground Water 

Analyte 
Ground Water Ground Water Ground Water K 
Concentration Concentration Concentration d SSL SSL 

(pCi/L) (mglL) Source! (Llkg) (pCi/g) (mg/kg) 

Ra -226+ Dd~_c<lyd:w iH 5.0E+00 5.1E-09 MCL 3 1.6E-02 1.6E-08 
------ -------- j 

I MCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

[EPAH()m~ I QSWEBJ:tome I SJ,u:!ed_YndJiQm~] 
[.sear.~h._EPA I Se<:!rch_S1.IjLttrf.Ynd I What'$.Ji~w I Conl~~_LU~] 

[Superfund Radiation Topics I Superfund Radiation Risk Assessment J 
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Soil ening Levels for RadionucIides 

I'll EnA UnittldStaIH o r-K ~~1Il8II1B1 ProtectioI1 
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c~ It iilt PtCI.'~~ (1I~l! Rr]lo r t 'C;, 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter Value 
._---_."._---_._---

Dilution factor (unitless) 

Water-filled soil porosity (LwatelLsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for-:Soil to Ground Water 

20 

0.3 

1.5 

Analyte 
Ground Water Ground Water Ground Water 
Concentration Concentration Concentration Kd SSL SSL 

(pCiIL) (mg/L) Source! (L/kg) (pCi/g) (mg/kg) 

Ra-226+D ct~c<lycJwirl 5.0E+OO 5.1E-09 

IMCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

MCL 3 3.2E-0 1 3.3E-07 

[ EPA Hom~ I,QSWt;B.!:::I9m~ I SlIPertllnd Home] 
[£~tcm,EPA I Search SlI-p-erfun.d. I Wbat'$_1ie.~ I C.9ntQ~JJ~] 

[ Superfund Radiation Topics I Superfund Radiation Risk Assessment 1 

httn:llrisk .Isci.orn 1. !:!ov/c!:!i-hin/epa/racissI2.c!:!i 
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SOil.ning Levels for Radionuclides • 
&~PA=~I~600 Sugerf"nd 

tlill it [l11 ()S \V El~_ l\di\i,l(ilili 
(·:lti0l~q(l':\ dHtI l{t'p(J,.r'~ 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Ingestion of Soil 
---------------------------

Age-adjusted Parameter Value Adult-only Parameter 
------------------------------

Target Risk (unitless) 

Adult Exposure Duration (yr) 

Child Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Adult Intake Rate (mg/day) 

Child Intake Rate (mg/day) 

Age-adjusted Intake Rate (mg/day) 

Time of Exposure (yr) 

I.OE-6 Target Risk (unitless) 

24 

6 

350 

100 

200 

120 

30 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Intake Rate (mg/day) 

Time of Exposure (yr) 

Decay-Corrected Screening Levels for Ingestion of Soil 

- Soil Decay SSL SSL 
Ingestion Constant (Age- SSL (Age-

Slope Factor " Halflife adjusted) (Adult) adjusted) 
Analyte (risk/pCi) (yr- l ) (yr) (pCilg) (pCilg) (mg!kg) 

TI-208 1.2E+05 5.8E-06 

http://risk.lsd.ornl.gov/cgi-bin/epa/radssI2.cgi 

Value 

I.OE-6 

25 

250 

50 

25 

SSL 
(Adult) 
(mg!kg) 

.10f5 
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Soil Screening Levels for Radionuclides 

Equation Values for Ingestion of Produce 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Decay-Corrected-Screening Levels for Ingestion of Produce 

Food Ingestion Decay Constant Soil-to-plant 

Value 

I.OE-6 

30 
0.5 

42.7 

4.66 

30 

Slope Factor A Halflife 
(yr) 

Transfer Factor SSL SSL 
Analyte (risk/pCi) (yr- l ) (pCi/g plant/pCi/g soil) (pCi/g) (mg/kg) 

TI-20S 1.2E+05 5.SE-06 2.0E-01 

. Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter 

Surface Area (acres) 

City (climate zone) 

hup:/IISd. orn I. gov /egi -bin/epa/radss 12.e gi 

Value 

0.5 

Minneapolis 
(V) 

Equation Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

• 

Value 

I.OE-
6, 

30 

Page 2 of 5 
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Soil .ning Levels for Radionuc1ides 

QIC (g/m2-s per kg/m3) 

Fraction of vegetative cover 
(unitless) 

Mean annual windspeed (m/s) 

Equivalent threshold value of 
windspeed at 7m (m/s) 

Function dependent on UmlU t 

(unitless) 

90.8 

0.5 

4.69 

11.32 

0.194 

• 
Exposure Frequency (day/yr) 

Inhalation Rate (m 3/day) 

Outdoor Exposure Time Fraction 
(unitless) 

Indoor Exposure Time Fraction 
(unitless) 

Indoor Dilution Factor (unitless) 

Time of Exposure (yr) 

350 

20 

0~073 

0.683 

0.4 

30 

Decay-Corrected Screening Levels for Inhalation of Fugitive Dust 

Inhalation Decay Constant Particulate 
Slope Factor ), Halflife Emission Factor 

(yr- 1) (m3/kg) Analyte (risk/pCi) -. .;(yr) 

TI-208 1.2E+05 5.8E-06 1.3E+09 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitlcss) 

httn:llrisk.lsd .orn I. r:ov/cgi-bin/enalraclssI2.cr:j 

SSL SSL 
(pCi/g) (mg/kg) 

Value 

1.0E-6 

30 

350 
0.9 

0.073 

0.683 

.Of5 
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'Soil Screening Levels for RadionucIides 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

Decay-Corrected Screening Levels for External Exposure 

External Exposure Decay Constant 

Slope Factor A Halflife SSL 
Analyte (risk/yr per pCi/g) (yr- I ) (yr) (pCi/g) 

TI-20S I.SE-OS 1.2E+05 5.SE-06 2.3E+04 

,Equation Values for Soil to Ground Water 

0.4 
30 

Partitioning Equation Parameter Value 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate!Lsoi') 

Dry soil bulk density (kglL) 

Soil Screening Levels for Soil to Ground Water 

I 

20 

0.3 

1.5 

SSL 
(mg/kg) 

7.7E-II 

Analyte 
Ground Water 
Concentration 

(pCiIL) 

Ground Water 
Concentration 

(mg/L) 

Ground Water 
Concentration Kd SSL SSL 

Source l (L/kg) (pCi/g) (mg/kg) 

TI-208 

'MCL = Maximum Contaminant Limit 

httP:'! l,d.oml.~ov!C~i-bin'epa!radssI2.cgi • 
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Soil ening Levels for Radionuclides • 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected .Risk Based Limit 

[EPA Home I Q£W~ERJ:lQm~ I Sypexluo..d_HJ;)m~ ] 
[Search EPA I Search Superfund I What's New I konta_cL~s] 

[S\Jp~rfJJIl(tB9,_gl~tiQn TQPiGS ISVP!'lJ:tu_ ndH,,!Qi gtiQnB isls ,'\ssessr:mmt ] 

URL: http://risk.lsd.ornl.gov/radssI2.cgi 
This page was last updated on: October 10, 2000 

Site Maintained by: U.S. EPA, Office of Emergency and Remedial Response 
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Soil Screening Levels for RadionucIides 

&EPAt:~=JPro~ SUDerfun 
Topic (01' Kc,Y ¢5VlER R{loimj(lll 

G If iu{/.,(cS ilIlU RCptHts 

• 

: 

EPA Soil Screening buidance for Radionuclides 

Equation Values for Ingestion of Soil 

Age-adjusted Parameter Value Adult-only Parameter 
" -~ .. -~-... ~.----,.". -.. ~ .. -'-.. ~-~-~-.,-

Target Risk (unitless) 1.0E-6 Target Risk (unitless) 

24 Exposure Duration (yr) 

6 

Adult Exposure Duration (yr) 

Child Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Adult Intake Rate (mg/day) 

350 Exposure Frequency (day/yr) 

Child Intake Rate (mg/day) 

Age-adjusted Intake Rate (mg/day) 

Time of Exposure (yr) 

100 

200 

120 Intake Rate (mg/day) 

30 Time of Exposure (yr) 

Decay-Corre~ted Screening Levels for Ingestion of Soil i 

Soil De¢ay SSL SSL 
Ingestion Constant (Age- SSL (Age-

Slope Factor ),; Halflife adjusted) (Adult) adjusted) 
Analyte (riskJpCi) (y(l) (yr) (pCi/g) (pCi/g) (m~g) 

Th-234 6.7E-ll 1.OEirOl 6.6E-02 3.7E+03 1.3E+04 1.6E-07 

• httn: IIric::k . 1 c::rl.nrn 1.I!(lv/c~i-hin/~nfl/r(lrlss 12.cP'i 

Value 

1.0E-6 

25 

250 

50 

25 

SSL 
(Adult) 
(mglkg) 

5.4E-07 

;r Page 1 of 5 
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Soil .ning Levels for Radionuclides 
,/ 
'/ 

I • 
Equatjou Values for Ingestion of Produce 

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

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Contaminated Plant Fraction from the site (unitless) 

Vegetable and Fruit Ingestion Rate (kg/yr) 

Leafy Vegetable Ingestion Rate (kg/yr) 

Time of Exposure (yr) 

Decay-Correct~d Screening Levels for Ingestion of Produce 

Value 

1.0E-6 

30 

0.5 

42.7 

4.66 

30 

Food Ingestion Decay Constant Soil-to-plant 
Slope Factor >-- Halflife. Transfer Factor SSL SSL 

Analyte (risk/pCi) (yr-1) (yr) (pCi/g plant/pCi/g soil) (pCi/g) (mg/kg) 

Th-234 3.4E-ll 1.0E+Ol 6.6E-02 1.0E-03 
--~---~ .. ~ 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor 
Parameter Value Equation Parameter 

! 

l.BE+04 5.6E-07 

Value 

,-----""- ,--''''-'''''''' ,---,,----''''-,- ----"'1---

Surface Area (acres) 

City (climate zone) 

httn~ Ild"k, l"cl ,nrn 1, p'(w/rp'l-hin/~n::"rfln"" 1?,(,P'1 

0.5 

Minneapolis 
(V) 

Target Risk (unitless) 

Exposure Duration (yr) 

1.OE-
6 

30 

pe Of5 

q, 
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Soil Screening Levels for RadionucIides 

Q/C (g/m2-s per kg/m3) 

Fraction of vegetative cover 
(unitless) 

Mean annual windspeed (m/s) 

Equivalent threshold value of 
windspeed at 7m (m/s) 

Function dependent on UmlU t 

(unitless) 

90.8 

0.5 

4.69 

11.32 

0.194 

r 

i 
I 
I 

Exposure Frequency (day/yn) 
I 

Inhalation Rate (m3/day) i 
Outdoor Exposure Time Frabtion 
(unitless) i 

! 
Indoor Exposure Time Fract~on 
(unitless) 

Indoor Dilution Factor (unitless) 

Time of Exposure (yr) 

350 

20 

0.073 

0.683 

0.4 

30 

Decay-Corrected Screening Levels for Inhalation of Fugitivel Dust 

-
Analyte 

Th-234 

Inhalation 
Slope Factor 

(risk/pCi) 

3.1E-ll 

Decay Constant 
A 

(yr- l ) 

1.0E+Ol 
-- 1-

Halflife 
(yr) 

6.6E-02 

.------.~---------- .~-- -r-------

Particulate 
Emission Factor 

(m3/kg) 

1.3E+09 

SSL SSL 
(pCi/g) (mg!kg) 

1.9E+OS S.OE-03 

Equation Values for External Exposure 

Parameter 

Target Risk (unitless) 

Exposure Duration (yr) 

Exposure Frequency (day/yr) 

Area Correction Factor (unitless) 

Outdoor Exposure Time Fraction (unitless) 

Indoor Exposure Time Fraction (unitless) 

httn: 111Sd. om 1. govlcgi -hi nlena/radss 12.c gi • 

Value 

1.0E-6 

30 

350 

0.9 

0.073 
: 0.683 

Page 3 of 5 
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Soil .ing Levels for Radionuclides 

Gamma Shielding Factor (unitless) 

Time of Exposure (yr) 

• 
0.4 

30 

Decay-Corrected Screening Levels for External Exposure 

Analyte 

Th-234 

External Exposure 
Slope Factor 

(risk/yr per pCi/g) 

1.6E-08 

Decay Constant 

'" (yr- l ) 

1.0E+01 

Halflife 
(yr) 

6.6E-02 

Equation Values for Soil to Ground Water 

Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate/Lsoil) 

Dry soil bulk density (kg/L) 

SSL 
(pCi/g) 

2.2E+03 

Value 

20 

0.3 

1.5 

Soil Screening Levels for Soil to Ground Water"' 

Ground Water Ground Water Ground Water 
Kd SSL 

Analyte Concentration Concentration Concentration 
(pCi/L) (mg/L) Source l (Llkg) (pCi/g) 

SSL 
(mg/kg) 

9.3E-08 

SSL 
(mg/kg) 

Th-234 6.5E+02 2.8E-II RBL 20 . 8.3E+04 . "1.1 E-08 

I MCL = Maximum Contaminant Limit 

httn:llrisk. Isd.orn I .gov/cgi-bin/epalradssI2.cgi 
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Soil Screening Levels for Radionuclides 

PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

[EPAH()me.1 Q.sJ¥_EBJ::LQ.me.IS.JJp_erJu.mLH_QmJ~] 
[ Search EPA I Search SURerfund I What's New I Contact Us ] 
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Soil Screening Levels for Radionuclides Page] of] 

SUJ)erfund 
TO/lie for KI.','1 05\\lII\ I

Gu iOtlHCCS (.l11i) Rep 

EPA Soil Screening Guidance for Radionuclides 

Equation Values for Soil to Ground Water 

-Partitioning Equation Parameter 

Dilution factor (unitless) 

Water-filled soil porosity (Lwate/Lsoil) 

Dry soil bulk density (kg/L) 

Soil Screening Levels for Soil to Ground Water 

-Value 

1/ 

0.3 

1.5 

Analyte 
Ground Water Ground Water Ground Water 
Concentration Concentration Concentration Kd SSL 

(pCi/L) (mg/L) Source! (L/kg) (pCilg) t 

2.0E+02 2.3E-09 

IMCL = Maximum Contaminant Limit 
PMCL = Proposed Maximum Contaminant Limit 
RBL = Decay-corrected Risk Based Limit 

MCL 

[ EPAHome I QS~EB_Hom~ I S_lIP.e-rfuJJd Horrt~ ] 

10 2.8E+00 

[Search EPA I Search Superfund I What's New I Contact Us] 
[Superfund Radiation Topics I Superfund Radiation Risk Assessment] 

U R L: http://risk.lsd.ornLgo\i/radssI2.cgi 
This page was last updated on: October 10,2000 

Site Maintained by: U.S_ EPA, Office of Emergency and Remedial Response 

,LQIl~.Teres~p~a.gov 

.. 
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Risk-Based PRGs 

• 

Risk-Based PRGs, 

Risk-Based Preliminary Remediation Goals 
The Special Cases is an important resource for using these risk-based preliminary 
remediation goals. The land uses of recreation, excavation, and agriculture, the dermal 
exposure pathway, and the radionuclides may not be applicable at all sites. In addition, the 
footnotes of r (EPA Region IV guidance), u (EPA Region IV guidance), v (provisional), W 

(withdrawn), and x (provisional) are provided for,information purposes. Individuals 
intending to use these values should consult with risk assessment professionals, including 
those at regulatory agencies and at the Center for Risk Excellence. 

Footnotes are associated with the applicable reference dose or slope factor.The 
~~nradionuclide Footnotes are usually chemical-specific and are noted where possible. Most 
RftQiQnl.lc;:Ji.Q~FQQJnQt~s are not chemical-specific but may be of general interest. Footnotes 
are not provided in the tab and comma delimited formats. 

NOTE: If this page is too wide to print, try selecting a smaller font or printing in landsc([IJe 
mode. 

Equation Par~meters 

Dermal Pathway , IIAduit Surface Area= 1.94 (m2/day) 
Based on contaminated Water Average Lifetime= 70 (year) 

Body Weight= 70 (kg) 

Residential Scenario 
~QJtRa.QJiql.lati QH 

Exposure Duration= 30 (year) 
Exposure Frequency= 350 (day/year) 

Exposure Time= 0.25 (hr/day) 

• httn·//rid, '"rl nm' nnv/rni-hin/nrn/nrn rlpfmdt 

Page 1 of 4 
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RiSk-ed PRGs • 
Preliminary Remediation Goals 

I An.lyre I CAS 
Carcinogenic Carcinogenic Noncarcinogenic Noncarcinogenic 

Number 
~ 

lE-4 lE-6 HQ=l HQ=O.l 

!Radionuclides L2J -- Units = pCiIL 

Ir~~+D 1114274829 
II 

No Slope Factor 
, II 

N/A 

ITh-232 117440291 II No SloEe Factor II N/A 

NOTE: The dermal pathway only applies to nonradionuclides and you selected one or 
more radionuclide. 

Equation Parameters 
Ingestion Pathway IIA verage Lifetime= 70 (year) 
Based on contaminated WaterllBody Weight= 70 (kg) 

Residential Scenario 
1'19_oR~JLE~q Ltal!Qn 
Rad Eguation 

',,"Exposure Duration= 30 (year) 
Exposure Frequency= 350 (day/year) 

.t: 

Ingestion Rate = 2 (L/day) 

Preliminary Remediation Goals 

I An.lyre I CAS 
Carcinogenic Carcinogenic Noncarcinogenic Noncarcinogenic 

Number 
lE-4 lE-6 HQ=l HQ=O.1 

!Radionuclides UJ -- Units = pCiIL 

Ir~~+D 1114274829 
II 

1.6E+Ol 
II 

1.6E-0 1 
II 

N/A 

ITh-232 117440291 II 4.7E+Ol II 4.7E-Ol II NIA 

httn: IIrisk .lso.orn 1. !!ov/c!:!i-hin/nr!:!/nr!:! defau It 
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Risk-Based PRGs 

• 

Inhalation Pathway Equation Parameters 
Average Lifetime= 70 (year) 

Based on contaminated Water 
Body Weight= 70 (kg) 

Residential Scenario 
Exposure Duration= 30 (year) 
Exposure Frequency= 350 (day/year) 

! NonRad EQuation LJJ 
R~(;LB~!Hlti OJ} 

Inhalation Rate- 20 (m3/day) 

Preliminary Remediation Goals 

I Analyte I CAS Carcinogenic Carcinogenic Noncarcinogenic Noncarcinogenic 

Number 
lE-4 lE-6 HQ=l HQ=O.l 

!Radionuclides L1l __ Units = pCiIL 

II~~+D 1114274829 II N/A II N/A 

ITh-232 1/7440291 1/ N/A II N/A 

-----

Equation Parameters 
') 

Adult Surface Area= J .94 (m""/day) 
Total Pathway Average Lifetime= 70 (year) 
Based on contaminated Water Body Weight= 70 (kg) 

Exposure Duration= 30 (year) 
Residential Scenario Exposure Frequency= 350 (day/year) 
NonRad EQuation 
Rad Equation Exposure Time= 0.25 (hr/day) 

Ingestion Rate = 2 (L/day) 

Inhalation Rate= 20 (m3/day) 

Preliminary Remediation Goals 

I AnaJyte I 
CAS 

Number 
CarcinogenicllCarcinogenicllNoncarcinogenicllNoncarcinogenic 

• httn·/I,·i"k 1erl nrn1 ,.,.n"lr,.,.i-hinlnrrT/nr,.,. dpfmdt 
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RiSk-.PRGS • 
I II II lE-4 II lE-6 II HQ=l II HQ=O.l 

/Radionuclides UJ -- Units = pCiIL 

~114274829 II 1.6E+OI II 1.6E-OI II N/A 

ITh-232 117440291 II 4.7E+OI I[ 4.7E-OI II N/A 

RAIS Home I PROs I Regulatory Limit'i I '[ox Profil~~ I Tox Values IChcmkal Fadnrs 
IQxlcJly_Metadala I nl:tRis~_MJ!deJs I E<:QBen<:hmarks I Glossary I Background 

For information or technical assistance, please contact f)·~~LJ19HsJllg(!r. 

httn'//ri"k 1qi nrn1 <!nv/c~i-hin/nrf'/nr£T clefal11t 
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• 
APPENDIX G-2 

RAGS-PART D TABLES 
AND 

RISK ASSESSMENT CALCULATIONS 



• 

• 

• 

LIST OF RAGS-PART D TABLES 

SEQUENCE OF TABLE NUMBERS: NOTE THE SEQUENCE OF TABLES IN THIS 
APPENDIX APPEARS TO BE OUT OF ORDER, i.e., THE ORDER IS 1,2,3,5,6,4,7,8,9. 
THE TABLES ARE ORDERED IN THIS MANNER TO AID THE READER IN FOLLOWING THE 
THE RISK ASSESSMENT CALCULATIONS. 

RAGS PART D TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

RAGS PART D TABLE 2 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Table No. 
2.1 Direct Contact With Surface Soil 
2.2 Migration From Surface Soil 
2.3 Direct Contact With Subsurface Soil 
2.4 Migration From Subsurface Soil 
2.5 Direct Contact With Ground Water 
2.6 Direct Contact With Deep Sedime'nts 

Table No. 
3.1 
3.2 
3.3 

Table No. 
5.1 
5.2 
6.1 
6.2 

Table No. 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
4.10 
4.11 
4.12 
4.13 

RAGS PART D TABLE 3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Surface Soil 
Surface/Subsurface Soil 
Ground Water 

RAGS PART D TABLES 5 AND 6 
TOXICITY DATA FOR CHEMICALS OF CONCERN 

Non-Cancer Toxicity Data for Chemicals of Concern - Oral/Dermal 
Non-Cancer Toxicity Data for Chemicals of Concern - Inhalation 
Cancer Toxicity Data for Chemicals of Concern - Oral/Dermal 
Cancer Toxicity Data for Chemicals of Concern - Inhalation 

RAGS PART D TABLE 4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

Construction Workers Exposed to Surface/Subsurface Soil 
Maintenance Workers Exposed to Surface Soil 
Occupational Workers Exposed to Surface Soil 
Adult Recreational Users Exposed to Surface Soil 
Adolescent Trespassers Exposed to Surface Soil 
Future Adult Resident Exposed to Surface Soil 
Future Child Resident Exposed to Surface Soil 
Construction Workers Exposed to Ground Water 
Future Adult Resident Exposed to Ground Water 
Future Child Resident Exposed to Ground Water 
Future Adult Resident Exposed to Ground Water (Showering) 
Future Child Resident Exposed to Ground Water (Showering) 
Construction Workers Exposed to Air Emissions from Ground Water 
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Table No. 

LIST OF TABLES 
RAGS PART D TABLE 7 

CALCULATION OF NON-CANCER HAZARDS 

7.1 Construction Workers Exposed to Surface/Subsurface Soil - Reasonable Maximum Exposures 
7.1 a Construction Workers Exposed to Surface/Subsurface Soil - Central Tendency Exposures 
7.2 Maintenance Workers Exposed to Surface Soil - Reasonable Maximum Exposures 
7.2a Maintenance Workers Exposed to Surface Soil - Central Tendency Exposures 
7.3 Occupational Workers Exposed to Surface Soil - Reasonable Maximum Exposures 
7.3a Occupational Workers Exposed to Surface Soil - Central Tendency Exposures 
7.4 Adult Recreational Users Exposed to Surface Soil - Reasonable Maximum Exposures 
7.4a Adult Recreational Users Exposed to Surface Soil - Central Tendency Exposures 
7.5 Adolescent Trespassers Exposed to Surface Soil - Reasonable Maximum Exposures 
7.5a· Adolescent Trespassers Exposed to Surface Soii - Central Tendency Exposures 
7.6 Future Adult Resident Exposed to Surface Soil - Reasonable Maximum Exposures 
7.6a Future Adult Resident Exposed to Surface Soil - Central Tendency Exposures 
7.7 Future Child Resident Exposed to Surface Soil- Reasonable Maximum Exposures 
7.7a Future Child Resident Exposed to Surface Soil- Central Tendency Exposures 
7.8 Construction Workers Exposed to Ground Water - Reasonable Maximum Exposures 
7.8a Construction Workers Exposed to Ground Water - Central Tendency Exposures 
7.9 Future Adult Resident Exposed to Ground Water - Reasoriable Maximum Exposures 
7.9a Future Adult Resident Exposed to Ground Water - Central Tendency Exposures 
7.10 Future Child Resident Exposed to Ground Water - Reasonable Maximum Exposures 
7.1'Oa Future Child Resident Exposed to Ground Water - Central Tendency Exposures 
7.11 Future Adult Resident Exposed to Ground Water (Showering) - Reasonable Maximum Exposures 
7.11 a Future Adult Resident Exposed to Ground Water (Showering) - Central Tendency Exposures 
7.12 Future Child Resident Exposed to Ground Water (Showering) - Reasonable Maximum Exposures 
7.12a Future Child Resident Exposed to Ground Water (Showering) - Central Tendency Exposures 
7.13 Construction Workers Exposed to Air Emissions from Ground Water - Reasonable Maximum Exposures 
7.13a Construction Workers Exposed to Air Emissions from Ground Water - Central Tendency Exposures 

Table No. 

RAGS PART D TABLE 8 
CALCULATION OF CANCER RISKS 

8.1 Construction Workers Exposed to Surface/Subsurface Soil - Reasonable Maximum Exposures 
8.1a Construction Workers Exposed to Surface/Subsurface Soil - Central Tendency Exposures 
8.2 Maintenance Workers Exposed to Surface Soil - Reasonable Maximum Exposures 
8.2a Maintenance Workers Exposed to Surface Soil - Central Tendency Exposures 
8.3 Occupational Workers Exposed to Surface Soil- Reasonable Maximum Exposures 
8.3a Occupational Workers Exposed to Surface Soil- Central Tendency Exposures 
8.4 Adult Recreational Users Exposed to Surface Soil - Reasonable Maximum Exposures 
8.4a Adult Recreational Users Exposed to Surface Soil - Central Tendency Exposures 
8.5 Adolescent Trespassers Exposed to Surface Soil - Reasonable Maximum Exposures 
8.5a Adolescent Trespassers Exposed to Surface Soil- Central Tendency Exposures 
8.6 Future Adult Resident Exposed to Surface Soil - Reasonable Maximum Exposures 
8.6a Future Adult Resident Exposed to Surface Soil- Central Tendency Exposures 
8.7 Future Child Resident Exposed to Surface Soil - Reasonable Maximum Exposures 
8.7a Future Child Resident Exposed to Surface Soil- Central Tendency Exposures 
8.8 Construction Workers Exposed to Ground Water - Reasonable Maximum ExPosures 
8.8a Construction Workers Exposed to Grourid Water - Central Tendency Exposures 
8.9 Future Adult Resident Exposed to Ground Water - Reasonable Maximum Exposures 
8.9a Future Adult Resident Exposed to Ground Water - Central Tendency Exposures 
8.10 Future Child Resident Exposed to Ground Water· Reasonable Maximum Exposures 
8.10a Future Child Resident Exposed to Ground Water· Central Tendency Exposures 
8.11 Future Adult Resident Exposed to Ground Water (Showering) - Reasonable Maximum Exposures 
8.11 a Future Adult Resident Exposed to Ground Water (Showering) - Central Tendency Exposures 
8.12 Future Child Resident Exposed to Ground Water (Showering) - Reasonable Maximum Exposures 
8.12a Future Child Resident Exposed to Ground Water (Showering) - Central Tendency Exposures 
8.13 Construction Workers Exposed to Air Emissions from Ground Water· Reasonable Maximum Exposures 
8.13a Construction Workers Exposed to Air Emissions from Ground Water - Central Tendency Exposures 

Page 2 013 

• 

• 

•• 



• 

• 

-. 

, .,,-; 
. t-- -

LIST OF TABLES -_ 
RAGS PART D TA'SLE 9 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

Table No. 
9.1 
9.1a 
9.2 
9.2a 
9.3 
9.3a 
9.4 
9.4a 
9.5 
9.5a 
9.6 
9.6a 
9.7 
9.7a 

Construction Workers - Reasonable Maximum Exposures 
Construction Workers - Central Tendency Exposures 
Maintenance Workers - Reasonable Maximum Exposures 
Maintenance Workers - Central Tendency Exposures 
Occupational Workers - Reasonable Maximum Exposures 
Occupational Workers - Central Tendency Exposures 
Adult Recreational Users - Reasonable Maximum Exposures 
Adult Recreational Users - Central Tendency Exposures 
Adolescent Trespassers - Reasonable Maximum Exposures 
Adolescent Trespassers - Central Tendency Exposures 
Future Adult Resident - Reasonable Maximum Exposures 
Future Adult Resident - Central Tendency Exposures 
Future Child Resident - Reasonable Maximum Exposures 
Future Child Resident - Central Tendency Exposures 
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• 
Scenario Exposure 

Exposure Point 
Timeframe 

Medium 
Medium 

Surface SOil Entire Site 

Surface Soil( 1) 

Air 
Vapors and Particulates in 

Air - Entire Site 

Groundwater GroundwaterlAir Surficial Aquifer 

On-site Intermittent Current/Future Surface Water 
Drainge Channels 

Surface Water 

Air 
On-site Intermittent 
Drainge Channels 

On-site Intermittent 
Sediment 

Drainge Channels 
Sediment 

Air Vapors and Particulates in 
Air - Entire Site 

Surfacel 
Surfacel 

Subsurface Soil 
• Entire Site 

Subsurface Soil 
(5) 

Air 
Vapors and Particufates in 

Air - Entire Site 

Future 
Surface 5011 Entire Site 

Surface Soil 

Vapors and Particulates in 
Air 

Air - Entire Site 

• 
TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 1 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, INDIANA 

Receptor Population 
Receptor Exposure On-Sitel 

Age Route Off-Site 

Ingestion On-sile 
Adolescent 

Dermal On-site 
Trespassers 

Ingesllon On-site 
Adult 

Dermal On-site 

Trespassers 
Adult and 

Inhalation On·site 
Adolescent 

Ingestion On-site 

Trespassers 
Adult and 

Dermal On-site 
Adolescent 

Inhalation On-site 

Ingestion On-site 
Adolescent 

Dermal On-site 
Trespassers 

Ingestion On-site 
Adult 

Dermal On-site 

Trespassers 
Adult and 

Inha:tation On-site 
Adolescent 

Ingestion' On-site 
Adolescent 

Dermal On-site 
Trespassers 

Ingestion On-site 
Adult 

Dermal On-sile 

Trespassers Adult and Inhalation On-site 
Adolescent 

Excavation/Construction Ingestion On-site 

Workers 
Adult 

Dermal On-site 

Excavation/Construction 
Adult Inhalation On-site 

Workers 

Maintenance Workers 
Adult Ingestion On-site 

Dermal On-site 

Occupational Workers 
Adult tngestion On-site 

Dermal On-site 
Adult Ingestion On-site 

Recreational Users 
Dermal On·site 

Child and Ingestion On-site 
Residents 

Adult Dermal On-site 

Maintenance/Occupational 
Child and 

Workers, Recreational Inhalation On-site 
Users. and Residents 

Adult 
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• 
Type of 

Rationale for ,Selection or Exclusion of Exposure Pathway 
Analvsis 

Quant(2) Although access to the base is controlled, once inside the base access 10 the 

Quant study areas is not limited by any physical constraints. 

None Potential risks are assumed to be similar to adolescent trespassers. Risks for 

None 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser. 

Oual(3) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLS(4) for transfers from soil to air. 

None 

None 
Direct contact with groundwater does not occur under current land use. 
Shallow groundwater is not expected to be used as a domestic water supply. 

None 

Quant Although access to the base is controlled. once inside the base access to the 

Quant study areas is not limited by any physical constraints. 

None Potential risks are assumed to be similar to adolescent trespassers. Risks for 

None 
this receptor witl be inferred using the calculated risks for the adolescent 
tresoasser. 

None 
Minimal exposure to vapors emitted from surface water is anticipated (Le .. so 
low such that if is not worth quantifying). 

Quant Although access to the base is controlled. once inside the base access to the 

Quanl study areas is nol limited by any physical constraints. 

None Potential risks are assumed to be similar to adolescent trespassers. Risks for 
this receptor will be inferred using the calculated risks for the adolescent 

None trespasser. 
None Minimal exposure is anlicipated (i.e .. so low such that it is not worth 

quantifying). 

Quanl 

Quant 
Excavation/construction activities may Occur at the site in the future, 

Qual 
Exposure is evafuated qualitatively by a comparison of site data to USEPA 
Generic SSLs for transfers from soil to air. 

Quant Although maintenance activities are not currentiy performed on the site. 
Quant activities, such as groundkeeping. may occur in the future. 

Quant Minimal exposure to ground waler by workers is anticipated (i.e .. so low such 
Quant that it is not worth quantifying). 

Quant This scenario is evaluated on the assumption that the Facility would close 
Quam and be turned into a state park in the future 

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

Quant future risk management decisions. 

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

Generic SSLs for transfers from soil to air. 
'--



Scenario 
Medium 

Exposure 
Exposure Point 

Timelrame Medium 

Groundwater Surficial Aquifer 

Groundwater 

-- .. -.-

Air . Vapors 

Future 

-------.--"'-

Surface Water 
On-site Intermittent 
Drainge Channels _ .... 

Surface Water 

Air On-site intermittent 
Drainge Channels 

L-.... --

e· '. 

TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

SWMU 1 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, INDIANA 

Receptor Population 
Receptor Exposure On-Site/ 

A!le Route Oil-Site 

Ingestion On-site 
Excavation/Construction and 

Maintenance Workers 
Adult 

Dermal On-site 

Occupational Workers 
Adult Ingestion On-site 

Dermal On-site 

Recreational Users 
Adult Ingestion On-site 

Dermal On-site 

Child and Ingestion On-site 
Residents 

Adult 
Dermal On-site 

Maintenance/Occupational 
Workers and Recreational Adult Inhalation On-site 

Users 

Excavation/Construction 
Adult Inhalation On·site 

Workers 

Child and 
Residents 

Adult 
Inhalation On-site 

Excavation/Construction and Adult 
Maintenance Workers 

Ingestion On-site 

Workers Dermal On-site 

Occupational Workers 
Adult Ingestion On-site 

Dermal On-site 

Recreational Users 
Adult Ingestion On-site 

Dermal On-site 

Child and Ingestion On-site 
Residents 

Adult Dermal On-site 

Excavation/Constuctionl 
Maintenance/Occupatio.nal Child and 

Inhalation On-site 
Workers, Recreational Adult 
Users. and Residents 

pare 

Type 01 
Rationale lor Selection or Exclusion 01 Exposure Pathway 

Analysis 

None 
Minimal exposure is anticipated (i.e., so low such that it is not worth 
Quantifying). 

Excavation/construction activities may occur at the site and workers may be 
Quant 

exposed by direct contact with grouQdwater. 

None Minimal exposure to ground water is anticipated (i.e .. so low such that it is not, 

None worth quantifying). 

None Direct contact with groundwater is not expected to occur for future 

None recreational users. 

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

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

Minimal exposure is anticipated (i.e .. so low such that it is not worth 
None 

quantifying). 

auant Construction workers may be exposed to COPCs that have volatilized from 
groundwater when excavation exposes the shallow water table. 

Although it is unlikely that shallow groundwater at the site would be used as a 
Quant domestic water supply. This scenario is included to aid in future, risk 

management decisions. 

None Minimal exposure is anticipated (Le., so low such that it is not worth 

None 
quantifying). 

None Minimal exposure to surface water is antiCipated (i.e .. so low such that it is 

None not worth quantifying). 

Quant This scenario is evaluated on the assumption that the Facility would ctose 
i Quant and be turned into a state, park in the future. 

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

Quant future risk management decisions. 
.. 

None 
Minimal exposure to vapors emitted from surface water is anticipated (i.e .. so 
low such that it is not worth quantifying). 

• 



• 
Scenario 

Medium 
Exposure 

Exposure Point 
Timeframe Medium 

On-site Intermittent 
Sediment 

Drainge Channels 

Future Sediment 

Air 
On-site Intermittent 
Drainge Channels 

~ 

• 
TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Receptor Population 
Receptor Exposure On-Site/ 
. Age Route Off-Site 

Ingestion On-site 
Excavation/Construction and 

Maintenance Workers 
Adult 

On-site Dermal 

Occupational Workers Adult 
Ingestion On-site 
Dermal On-site 

Ingestion On-site 
Recreational Users Adult 

Dermal On-site 

Residents 
Adult and Ingestion On-site 

Child Dermal On-site 

Excavation/Constuction/ 
Maintenance/Occupational Child and 

Inhalation On-site 
Workers. Recreational Adult 
Users, and Residents 

,. Surface soil is defined as soil collected from 0 t02 feet below ground surface (bgs). 
2 Quantitative. 
3 Qualitative. 
4 Soil Screening Levels (USEPA. May 1996). 
S Surface/subsurface soil is defined as soil collected Irom 0 to 10 leet bgs; no exposure to soil at depths below 10 fest bgs is anticipated. 

Page 3 of 3 

• 
Type of 

Rationale for ,Selection or Exclusion of Exposure Pathway ! 
Anelysis 

None I Minimal exposure is anticipated (i.e" so low such that it is not worth 
None quantifying). 

None Minimat exposure to sediment is anticipated (i.e" so low such that it is not 
None worth quantifying). 
Quant This scenario Is evaluated on the assumption that the Facility would close 
Quant and be turned into a state park in the future. 

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

None 
Minimal exposure to vapors emitted from surtace water is anticipated (Le., so 
low such that it is nol worth Quantilying). 

_. -..-;.~ 
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CAS 
Number 

VOCa (mglkg) 
78-93-3 

-64-1 -,Acetone 

Chemical 

75-15-0 Carbon Disulfide 
75-09-2. Melhvlene Chloride 
08-88-3 [Toluene 

:0. (mg/kg) 
7-97-6 17.12·1 
3-32-9 
0-3 

bis(2-Ellwlhexvl) phthalale 

TABLE 2.1 

OCCURRENCE. OISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL. ROUND I 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

Minimum 
Concentration (1) 

038 
:021 [J 
.006 

:Oo2TJ 
:002 

0.26 
o:oT58 
- iOsB5 jJ 

O. 
"'(f 

76 
1~6l~ 
152 [J 

Maximum 
Coneentratian (1) 

o:iB 
J06 

D.Os 
.002 

0.2E 
0.07e 

['J 

Location of 
MalC.imum 

Concentration 

0155130002 
01SS'180002 
ISS170002 

01S5130002 

NSWC CRANE 
CRANE. INDIANA 
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Detection 
Frequency 

'" 

2124 
4124 
1i24 
iCiii4 
1124 

21; 
2i: 

Range of 
Nondetects 12l 

l05 
0.005· 
.003·0.004 
,.005 - 0.039 
.003 - 0.005 

Concentration 
Used lor 

Screening (:)) 

"'(f 
o. 

"'(f 
"'(f 

O. 

Site Above 
BaCkground 

?''') 

Rloll-Based cope 
Screening leve!l (5) 

Potential 
ARARITBC 

Value 

Potential 
ARARITBC 

Source 

1'iA~ 730 N 20000 IDEM 
NA 160 N 3900 J -,OEM 
NA -'1 36 N 900 IDE M 
NA 8.9 C 120 IDEM 

_NA __ L.220.~ L 17~ _'DEM 

IDEM 
IDEM 
IDEM 

0.0112·0.0158 0.0116 NA 2307 N 55007 IDEM 
J141 J OtTPLOI ---r----m:4 1 0.0112 - 0.0158 0.0141 NA 6.2 C 50 IDEM 
).42 - 01SS090002 3124 0.19 - 1 0.42 NA 35 C 300 IDEM 
)0576 J OtTPLOI 1124 0.0112 - 0.0158 0.00576 NA 0.062 CO,S IOEM 
004391 J 1 OtTF'L_OI _.L 212"--_-.1 0.0112 - 0.0156 __ 0,00439 _ NA__ __ 230 _N_ '--__ 6300_ lneM 
l0455 0155090002 2124 0.0112 - 0,0158 0,00455 NA 0,62 C IDEM 3-39-5 

0-58-1 Iso.afrole 0.15 46 0155050002 6124 0,38·2 46 NA 611 N NA IDEM 
JO-O Pyrena 0.0041 0~0146 'J -,:01.§S040002 2124 0,0112 - 0,0158 0.0146 NA __ 2_3{) N 5500 JQEM 

I_lmg/kg) 
5103-74·2 amma-Chlordane 0155170002 7117 0.0015 - 0,0017 0.0011 NA 1.6 IDF.M 
76-44·8 ~c_hlo_,_ . 01SS200002 11119 0.001 - 0,0024 0,0024 NA 0, 11 ~(J[M 

~.rbicid"a (mglkJ!; 
93-72·1 2.4.5-TP Slivex 0.0059 0,015 01SS110002 2120 0,011 - 0.016 0.015 NA 49 N NA IDEM 
94-75·7 2.4-0 0,035 0.21 015S170002 5118 0.081 - 0.09 0,21 NA 69 N NA IDEM 
~.nica (mQlklll _. 
7429-90:5 • " N IDEM 
7440-36-0 Milman No 3.1 N IDEM 
7440-38-2 Arsenic No ,. C IDEM 
7440-39-3 Banum 42,9 169 01S5170002 24124 169 540 N 23000 _I IDEM 

01SS170002. 

COPC 

No 
No 
No 

NO 
No 

No 
NO 
NO 

No 
NO 

No 
No 

NO 
No 

NO 
NO 

No 
NO 

No 
No 

No 
NO 

No 

NO 

Rationale tor 
Contaminant 
Deletion or 

Selection (6) 

BS 
BS 
8Sl 

BSi: 
BS 

NTX 
liS 
liS 
BS 
8Sl 

"BsL 
'Bsl 
'Bsl 

e5l 
'Bsl 

BSl 

BSl 
BSl 

BSL 
B'S' 

B5L.8KC 
BKG( 
BSL,BK' 

7440-41-7 Beryllium 0.21 01SS120002 23124 0.59 15 N 680 

7440·43-9 Cadmium 0.05 J 1.3 01SS170002 14124 0.01 - 0.05' 1.3 1---;3"'.7::--."N:--I--....,."2::--+----,=';7'"-+-=-I-...",,,-;=~ 
7440-70-2 Calcium 421 'J 27900 015SlilD002 24124 27900 NA N NA 

[1440-47-3 IChromlum___ _==r::._l1.LLL 24.:l._UI 0,-SS170002 24124 _.1_-. 24.3 No 30(8) _C_l~j!lL [ IDEM [ NoT BSL.BKI 
~0-4S-4---:-tCobal1 3.2 J 22.3 - 0ITPLOj-r--w24 -.- 22.3 =0 470 N - --'NA IDEM No B5L.BKI 

0-8 Copper 7.4 J 18.5 - 015S100002 24124 --- 18.5 ' 290 N 13000 IDEM No BSL 
,,~o·~9-6 • 14600 - 25500 . 0155030002 24124 --- 25500 ' "N NA IDEM . . 
._"" "2-1 Lead 11 - 21.6 - OITPLOI 24124 --- 21.6 No 4009 N 4009 IDEM No BSL.BKG 

5-4 Mannesium 1050 J 5260 J 0155100002 24/24 ._- .5260 . NA N NA IDEM No NU 
5-5 Manoanese 114 J 2010 - 01SS060002 24124 ._- 2010 No :, N NA IOE~ No BK' 

01 SS090002. I 
17439-97.6 Mercury 0,03 J 0,07 J I .,.. "-, 

0155100002 
16124 55(10) 0.03-0,1 0,07 No 2,3(10) N IDFM No 85L.BKG 

17440-02.0 1 Nickel 6.9 1 J 1 16 I J I ~;~~~~~~~~. 24124 16 No 160 N 6900 IDEM 1 No 1 BSL.BKG 

7440-09-7 POlasslum 436 J 1310 J 0155100002 24124 .. _---- 1310 ~NO NA N NA IDEM ~ NUT. BKG 
7782-49-2 Selenium 0.49 - 1.3 - 0155070002 16124 0,38 - 1.5 1.3 39 N 1700 IOEM No BSL 
7440-23-5 Sodium 219 J 648 - 0155100002 24124 --- 648 . NA N NA IDEM No NUT 
7440-24-6 Strontium 5 J 33.5 J 0155100002 24124 --- 33,S No 4700 N NA IOEM No BSL.BKG 
7440-28-0 Thallium 0.69 - 2,8 - 015S030002 20124 0.55 - 0,62 2.8 J No , N 31 IDf,M No BKG(1 iT 
7440-28-0 Thallium - (IF _ 0,07 J 0.13 J 01550:3.0.002 212 -.- 0.13 1 No T 0.52 N .31 __ . IDEM No BSL.BKG(1 

Thorium-Calc NA IDEM No BKG. NTX 
Tin NA IDEM BSL 
Vanadium NA Inc M B5l 
Zin~._ -'00000 Il)l'M BSt 

• • •• 



• • • TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS Of' POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL, ROUND 1 
SWMU of; MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 
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CAS 
Numbar 

Chemicat 
Minimum 

Concentration It) 
Maximum 

Concentration I') 

LocQtion of 
Maximum 

Concentration 

Oetection 
Frequency 

III 

Range of 

Nondetects m 

Concentration 
Used for 

Screening (3) 

Site Above 
Background 

1(4) 

Risk-Based cope 
Screening Level /5) 

Potential 
ARARfTBC 

Value 

Potential 
ARlIRITBC 

Source 
COPC 

Rationale for 
COn1aminant 
Deletion or 
Selection 18) 

.Iotal Radlologlcals (pCVg) 
14331-~ AcTInium-22~8----- OlTPL03 BSl.BKI 
14913-49-6 Blsmuth-212 OlTPL03 jlSl.BKI 
14733-03-0 Blsmu!h·214 BSl.BKI 
10045-97·3 Cesium-137 BKG 
14255-04-0 Lead-210 BKG 
.!~09~94-1 lead-212_ BSL.BKI 
115067-~ lead-214- 0.69 - 0.71 . OiTPl02 I un 2/2-- - --- -~ 0.71 ~-- _3.'-- -NA- IDEM No BSl.BKC 
l'396S-00-2 Potassium-40 9.76 - 9.94' - OlTPl02 2/2 --- 9.94 No ,. C NA IDEM No BKG 
13982-63-3 Radium-226 1.56 - . 1.68 - OlTPl03 2/2 --- 1.68 No , , C NA IDE M No BKG 
'4913-50-9 Thallium-208 0.77 - 0.81 - OHPL03 2/2 -_. 0.81 No 23000 C NA IDEM No BSl.BK' 

1274-82-9 Thonum-228 0.227 - '0.73 -' 01SS040002 25/25 _ .. - 0.73 No ,. e NA IDeM No BKG 
1269-63-7 __ .ITh.orIum-230 ________ l...Q.017BL1.J~ --I J 1 01SS0400~ _'8/25 1 0.0342'_9·.0898 1 _ 0.62_' No _3.9 __ ~I- NA IDEM No I BSl.BKG( 

lZ440:2~hoilum-232-- -~T ~r - 1 0.686 I· 1 0155640002 1 ~-25t25'T-- -ouT 0.686-~ 1 No 1 - --3:4 e NA IDEM I No I BSl.BK' 
15065-10-8 Thorium-234 1.73 OlTPl03 212 1.73 No 2200 e BSl.BKI 
15117-96-1 Uranlum-235 0.12 0.14 OlTPL03 2/2 0.14 __ 1110 0.21 e BSl.BKI 

Shaded cella Indicate thaI the speCified criterion or background level has been .xceeded or that the chemical has been selecled a. a COPC. 

~: 
1 Only Ihe original of the duplicate sample pair was used for COPC selection. The duplicate was used for quality conlrol purposes only. 
2 Values presented are sample-specilie detection limits. 
3 The maximum detected concenlration Is used for screening purposes. 

To determine whether metal concentrations were within background Jevels, soli concentrations were 
compared to base-wide background data presented In the Base-wide Background Sollinvesilgation Report 
(TINUS.lnc., 2001a) by means of Ihe Wilcoxon Rank Sum Test. If the Wilcoxon Test 
detemlned that a consiltuenl concentration was not signlflcanly dlliereni from background, Ihat 
chemical was 0101 selected as a COPC. 
Risk-based soli COPC screening level for residentialland'use based on a 
target Hazard Quotient of 0.1 for noncarcinogens (denoled with ""N" flag) or an Incremental cancer 
risk 01 1 E-6 for carcinogens (denoted With a "C"llag) (U.S. EPA. Region 9. 2oo0d and U.S. EPA. 2oo0c). 

6 The chemical Is selected as a COPC II the maximum detected concentration exceeds Ihe risk-based 
cope screening level and/or en ARARlTBC(s) and background levels. 
Pyrena Is used as 8 surrogate tor benzo(g,h,IJperylene. 
Hexavalent Chromium. 
OSWER soil screening level lor residential land use (U.S. EPA, 1994c) 

10 Value is for mercuric chloride (U.S. EPA. Region 3. April 2002) 
11 Reevaluation demonstrated thallhis chemical does not exceed background concentrations. 

See Section 3.4.4 (arseniC) and Section 3.4.S(lhallium). 
12 The rationale for the elimination of Thorium·230 on the basis of background In presented)n Sect1on.3.4.7. 

, 

Definitions: 
ARAR/TBC = Applicable or Relevant and Appropnale RequiremenVT a Be Considered. 
C = Carcinogen. 
CAS = Chemical abstracl services. 
cope:: Chemical 01 potential concern. 
GF = Graphite fumace BromiC absorpfion reanalysis. 
IDEM:: Indiana Department of Environmental Management, Risk Integrated System of 

Closure (RISC) resldenliallevels lor direcl conlact wilh soil (IDEM. July 200 1). 
J = Estimated value. 
N = Noncarclnogen 

NA = Not applicablelnol available. 
sat = Soli saturation concentration. 

Rationale Codes: 

For Selectlon as a. cope: 
ASL = Above cope screening leveIiARAAITBC. 

For Elimination as a cope: 
BKG = Within background levels. 
BSl = Below COPC screening leveI/AAAR/TBC. 
NTX = No toxicity information. 
NUT = Essential nutrien!. 

:\ 

:~: 



CAS 
Number 

VOC. (mg/kg) 

Chemical 

TABLE 2.2 

OCCUAAENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SURFACE SOIL, ROUND 1 
SWMU 01· MUSTARD GAS BURIAL GROUND 

Minimum 
Concentration Ii) 

Maximum 
Concentration (1) 

Location of 
Ma)(imum 

Concentration 

NWSCCRANE 
CRANE, INDIANA 

PAGE 1 OF 2 

Detection 
Frequency (t) 

Range of 
Nondetects (:II 

Concentration 
Used fo, 

Screening (3) 

. I . I U.S. EPA I Site Above U.S. EP~ Ge~ec,c Generic !o~M S.SL tOf 

BaCkg:ound SSL for Migrations to SSt for S. oil Mlgrallon to 
11 ) Ground Water f J •. , .. , Ground Wal@r (61 

COPC 

Rationale for 
Contaminant 
Deletion or 
Selec1ion fT) 

178,-~3·3 12:Butal'lon.~ __ . 0.038 .--.1..-=-1_0.011.. rJ.l_0ISSJ,3il002.l 2/24 L_O.OO,LO.OI_1 1l·071 ~l'L .. L_.NA_ N_~~L. " .. L_No--.L ... lISI 
67-6~ -lAcelone- --.---r--o~021-1 3", "0.18--r:1 01 SS I 80002 1--4124--1 0.005·0.75' 0.18'-1 NA O.B N 1 1000001 :\1 No I BSL 
75·15-0 Carbon Disulfide --2 '--N- BSL 
75-09-2 , " C 
108·88·3 Tolyene 0.6 N BSL 

m Ik 
7.12·0imeth benz a anthracen 0.26 1124 NA NA NA NA No BSL 
Acena hthene NA 29 N NA 130 No BSL 
Be"!Qia}pyr~,,-.. 0.4 C R ? No BSL 

210(8) N _1LQ@L No 8SL 
1207-08-9 1 Benzo(k)ltuoranlhene 1 0.0141 J 0.0141 J OITPLOI 1124 0.0112-0.0158 0.0141 NA 2 C NA 39 No BSL 

··1·7 

[gl: 

15103-74-2 
76-44·8 

Jndeno( 1.2.3-Cd)pyrene 
Isosalrole 

~ 
(rng/kg) __ 

gaJ!lrna~Chtordane 

Hachlor 
. Herbiclde8.JMlg 
1§3'7;!:i 
194·75-7 
Inor 81 
7,429-9' 
7440-3' 
7440-3. 
7440·3' 

17440.41'-

17440-47-3 
17440.48.4 
174,4Q-50-8 
[7439-89-6 

17439-96·5 

17439.97.6 

17440.02.0 

)7440·09·; 
182·4!l·2 

17440-23:5 
7440-24-6 
7440·28·( 

17440-28-( 
17440.29.1 

I.~. TP (SII,,-ex) 

, (mg g) 
Aluminum 
Antimo"y_ 
Arsenic 
~rlum 

IBerylliUm 

Cadmium 
ICalclum 
[glromlum 
Leab." 
lCOpp~r 
Ilron 
Lead. 

I Manganese 

\Mercury 

INiCkel 

IPotasslum 

ISodium 
IStronlium 
Thallium 
Thallium· GF 
I!!S)(ium-Calc 

• 

083 J 0.42 • 01SS090002 3/24 0.19- I 0.42 NA lao C 31000 :lSOD No BSL 
576 J 0.00576 J OITPLOI 1124 0.0112-0.0158 0.00576 NA 0.08 C NA lA No BSL 
.98 J 0.00439 J OITPLOI 2/24 0.0112- 0.01 sa 0.00439 NA 210 N NA A80 No BSL 
52 J' 0.00455 J 0155090002 2/24 0.0112 ·0.0158 0.00455 NA 0.7 C NA 3.1 No BSl 

.00055 
12 

0.0059 
.035 

9400 
J 

6 
42Jl. 

4; 

3.2. J J 

146QQ. 

1050 
14 1 J 

0.03 

6.9 

436 
Ci:'49 

..,.I 

..1. .."L 
J 

0.69 
O. 

90 

46 . 01S5050002 6/24 0.38-2 46 NA NA NA NA No NT: 
~ J 0135040002 2/24 0.0112·0.0158 0.0146 _ NA 210 N NA "70 No BSI 

O.OOM 

0.015 

.JJl400_ 

10.9 
169 

1.3 
2790Q. 

._201 

0.07 

13 

.. 64. 
33. 

J 
0.13 
6.44 

"0155170002 
1SS20000 

01 SS11 0002 
1S5170002 

..Jl1SSiQO 
01550100 

,JJ 01550200 
01SS1700 

1 
J 1 0ISSI7000~. 

0lSSJ20002 
01SS170002 

I J I::Qfl;s 1 00002 
_01 SSjl0002 

TPl 
S100002 

01 SSjl30002 
TPl 

01 SS 100002 
0,1SS.Q§Q.002 
U I ;:,;:,v::tvvU~, 

1 J ' 

1 J 1 ~ ~ ~~~~~~~~. 
"SS100002 
ii'S'S07OOo2 

015S100002. 
,1SS100002 

Q1SS030002 
0155030002 
01SS0400()2 

-71 

l!1. 

2/2( 
5118 

24/24 
1/2'1' 
24/24 
24/24 

14/24 
24/24 
2",: 
241: 

24/: 
24, 

_241: 
2",24 

16/24 

24/24 
1si24 

24/24 
24/24 

_.20/24 
2/2 

25125 

015 
·0.001 ·0.0024. 

.011·0.016 
0.081 -0.09 

0:2-1.4 

... 

....:..Q.:2§. 

'" 

... 

0.03· 0.1 

0.38-1.5 

MDT2 
... 

• 

lOI I NA ~O.5~. C. L ~. 9.6 No I BSL 
l024 NA -c' '-23--TNo 'r==·BSC 

0.015 
g 

19400 

10.9 
169 

25 

526 
2C 

0,07 

1311 

1:3 
648 
33.5 

2.8 
.Q,,13 
6.44 

~L_NA_ N L..t'JA NA I No 1 BSL 
.t'JA NA -N 1 NA -r NA I No BSL 

J'lo 

No 

~ 

No' 

NO 

No 
Na 

.1\1 NA 1_ Nil, 1 No 1 NS.BK' 

IN 
..l'J.A ___ N 

NA. N 
NA N 
NA N 
NA N 
NA N 
NA 'N 

100 N 

NA 5A .- T No BKG 
750 ~q I No_I BKG(9) 

690000 I 1 (,00 - 1 No I BK' 

1800 
NA 
~ 

NA 
NA 
NA 
NA 

Nil 
NA 

10 

1.:1 
NA 

1'iJ 
NA 
~)no 

-NA 
Al 
NA. 
NA 

?.1 

.~ . .Jl.K' 
No NL 
No BKI 
No NS. BKC 
No I BSL 
_~ .. ..I\I.TX 

No I BSL.BKG rr NL 
.~ NS.BKC 

No BSL.BKG 

NA N NA NA ~ NUT. BKG 
~N NA :1.2 ~ M 

NA N ~_ NA - I No NL 
NA NINA I NA No BSL.BKeo 
IIE_~I ~_ __ t:.A No 8KG(9; 
~.. NA;>A .- l NOj BKG(9) 

NA. N NA NA _ .. No NTX. 8K~ 

• 



. ·l"· 

• • • 
TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL, ROUNO 1 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

CAS 
Number 

'7440·31·5 
744O-6IT 
'i44iJ.66-6 
Total, 

1'4331-83.1 
114913·4!j.1 
i14 733-03·1 

Tin 
IVanadlum 
~c 

(pCV! 

Chemical 

~smulh·212 
Bismuth·2 t 4 

Minimum 

Concentration III 

2.5 
2IT 
25. 

Maximum 
Concentration (11 

3.9 
"'4IT 

67.8 

Location of 
Maximum 

Concentration 

NWSC CRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

Detection 

Frequency (1) 

7/24 
""'f4i24 
""'f4i24 

Range of 

Nondetects (2) 

~ 

Concentration 
Used for 

Screening P) 

3.9 
4'4.5 
67.'8 

S' IUS EPA G . I U.S. EPA Ite Above .. . e~errc Generic 
Background SSL for Migration to SSL for Soil 

7(4) Ground Watet (5) to Air (5) 

_~ ___ N NA 
300 N NA 
620 N NA 

IDEM SSllor 
Migration to 

Ground Water (I) 

NA 
NA 

1400 

COPC 

Rationale for 
Contaminant 
Deletion or 

Selection (7) 

~~ BSl 
No J BSl 
No BSl 

BSL.BKI 
~~ ____ ~~-4 __ ~SL~~~ 

_I 0.74 '- No NA ___ C I 3.40E+11 1__ NA 1 N-,,----, BSL.BKG 
10045·97·: 
14255-04-1 

:::eslufT 
~ad·2 

0359 - --- 2.B - C BSL.BKG 

'092-1 
1'5067-: 

1966-1 

Lead-2 
.ead-2 

J.86 

1.94 

" C BKI 
01' _I 0.86 L No 3.50E+06 __ C; 1 5.40E+08 I _ NA N,,_ BSL,BKG 

TPI No 1.40E.l1 C NA No BSL,BKG 

ill No NA C BSl.BKG 
No ". C BKI 

O.Bl No NA NA No BSl.BKG 
horium-228 0.73 No 1400 NA No BSl,BKG 

,horium·230 0.0342 . 0.0898 0.621 No 640 NA No BKG 10 
... n on 1 Thorium-232 0.686 No 420 NA No BKG 

~-8 ThOrium·~ 1.73 No__ 1.90E.OB NA No BSt:,BKG 
0.12 o. -01' 

Shaded cell! Indicate that the apecified criterion or background level h. been exceeded or that the chemical has been Belected as a COPC. 

~: 
1 Only the onglnal ollhe duplicate sample pair was used lor COPC selection. The duplicate was used lor qualily conlrolopurposes only. 
2 Values presenled are sample-specillc delectlon limits. J" 
3 The maximum detected concentration Is u.ed lor .creenlng purposes. ,,::-:, 

To dele""lne whether melal concenlratlon. were within background levels, .011 concentrations were ' --•. -
compared to ba.e-wlde background dala presented in the Base·wide Background Sollinvestigalion Report 
(TtNUS, Inc" 2001 a) by means 01 the Wilcoxon Rank Sum Tesl. I1lhe Wilcoxon Tesl ,Ji. 
determined that a constituent concentratIon was not signHlcanfy d1fterent from background, that 

chemical was not selecled as a COPC. 

Soli Screening Guidance: Technical Background Documenl. IU.S. EPA. 1996). The migration 10 

groundwater value represenls a dilution and attenuallon factor (OAF) all. 
6 Resldenllalle.els lor mlgrallon Irom soli to groundwaler (IDEM, 2001). 
7 The chemical Is selected as 8 cope If the maximum detected concen1rallon exceeds any screening le .... el and background levels. 
8 Pyrene Is used as a surrogate lor ben20(g,h,i)perylene. 
9 Aeevaluallon demonslrated thai this chemical doe. not exceed background concentraUons. 

. See Seclion 3.4.4 (arseniC) and Section 3.4.5 (thallium). 
10 The rationale for the elimination of Thorium·230 on the baSis of background in presented in Seclion 3.4.7. 

. I 0.14 -No.'KtkA-c---1 1866 NA No BKG 

Definitions: 
ARARfTBC = Applicable or Relevant and Appropriate RequiremenVlo be conSIdered. 
C :; CarCinogen, 
CAS = Chemical abstract services. 
CO PC = Chemical of potential concern. 
GF = Graphite furnace atomic absorplion reanalysis. 
IDEM = Indiana Department 01 Environmental Management. Risk Integrate(1 System of 

Closure (RiSe) resldentiallevels lor migration from soil to ground walp.r {IDEM, July 200n. 
J = Estimated value. 

N = Noncarcinogen. 

NA = Nol applicable/not available. 
sat := Soil saturation concentration. 

Rationale Codes: 
For Selection as a COPC: 

ASL = Above COPC screening leveIlAAAAITBC. 

For Elimination as a cope: 
BKG := Within background levels. 
BSL = Below COPC screening leveIlAAAA/TBC. 
NTX = No to)Cicity information. 
NUT = Essential nutrienl. 

NS := Soil Screening levels have not been determined for these cons!itup.nf~ 

"';""J 

~J 

.'i~. 



CAS 
Number 

C. (mg!kg) 

Chemical 

79·34·5 11. 1.2.2·1 
Acelone 
Chloroform 

)9·2 I Melhvlene Chloride 
lC. (rng/kg 
32·9 
12·; 

5s.3 
5O-'32-B 
---s:99-2 
191·24·2 
~ 

B-Oi':s 
6·44·0 

35·0 
129-( 

1691.4j:C 

Anthraceno 

[iiiS(2·ElhV!hexyl) phlhalale 
Chrvsene 

I Fluorene 
,deno 

I 'yrene 
.Jrr!g!..!!SL 

IMX 

TABLE 2.3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT ~ITH SUBSURFACE SOIL. ROUND I 

SWMU 01. MUSTARD GAS BURIAL GROUND 

Minimum I Maximum 
Concentration (') Concentratio"n (t) 

o.oc 
0.006 

'li.Oo4 
o.oc 

00434 
15 

).097 
0.108 
~ 0.54 
.0223 

J 

.0681 
~().00852 ,. J . 

0.278 
'''Q.306 

0.002 
0.042 

o:Do4 
0.086 

0.0303 
0.0415 

-0-. 

108 
54 
,223 
6a1 
102 

l.278 
'i:306 

-J 

J 

'J 

location of 
Maximum 

Concentration 

01S8180610 

015B070206 

IS82006 
0'i'SB2006i 

iB2Oo6i 
iB2Oo6i 
iB2Oo6i 

Of: 
Of: 

5iO 
10 

NSWC CRANE 
CRANE, INDIANA 
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Detection 
Frequency I Range of Nondetects (2) 

'I) 

1/35 
12/35 
"'i'i35 

'/35 

. 0.004~ 
-6~6(j.f:Q.(j56 

0.002 • 0.004 
l05·0.054 

Concentration 
Used for 

Screening (3) 

0.002 
-0.042 

i04 
0.086 

Site Above I Risk·Based COPC 
Background ?f.) Screening Level 15, 

NA 
TA' 

O~38 

160 N 
~ 
8.9 

Potential 
ARARITBC 

Value 

Potential 
ARAR/TBC 

Source 
COPC 

Rarionale for 
Contaminant 
Deletion or 
Selection •• j 

-5--- 'OEM 1-~ No I BSL 
3900 IDEM No BSL 
1.91 IDEM No BS' 
120 IDEM ~--.-l._ B~L 

3/34 0.0107·0.0148 0.0303 NA 370 N 9500 IDEM No BSL 
-0.0107·0.0148 BSL 
0.0107·0.0148 BSL 

1/34 0:0107·0.0148 
1/34 0.0107·0.0148 BSL 
134 - 0:0107·0.0148 BSI 

3/35 0.18 • 0.25 BSL 
1/34 0.0107·0.0148 BSL 
1/34 0.0107·0.0148 BSI 
1/34 0.0107·0.0148 
1/34 0.0107·0.0148 
3/24 0.0107·0.0148 

01 SB20061 0 1134 0.0107·0.0148 0.27 BSL 
01SB200610 1/34 0.0107,'0.0148 '0.306 8SL 

D706 J I 0.0706 1 J 1 0158080206 1/35 D.454· 0.5 0.0706 _N_l _~~-----.L __ IDEM lJi.0_ 8S1 
Tni!iii«ii' 

103·74·2 Taamma·Chlordane T 0.00064 J 0.003 J 01S8160206 6/20 0.0014 ·0.0019 0.003 NA 1.6 C 17 IDEM No 6S1 
Bsi: 76.44·8 HeDlachlor 0.00094 J 0.002 J 01SBI50206 13/20 0.001·0.0021 0.002 NA 0.11 C 0.54 IDEM NO 

Inoraanlc. m ikci\ 
7429·90·5 • 1420 J 18100 . 01SB060206 35/35 ... 18100 ." N NA IDEM 
7440·38·2 Arsenic 0.48 J 20.2 J 01S9190610 26/35 0.36·2.3 20.2 •• C • IDEM No BKI 
7440·39·3 Barium 11.3 . 300 . 01S8170610 35/35 ... 300 . 540 N 23000 IDEM No 
7440·41·7 gervlllum 0.24' 1.6 J 01S8080610 26/35 0.22·0.48 1.6 15 N 680 IDEM No 
7440·43·9 Cadmium 0.04 J 1.1 • 0159030206 17/35 0.01· 0.05 1.1 3.7 N 12 IDEM No 
7440·70·2 Calcium 69.6 J 43200 J 01S8010206 35135 ... 43200 . NA N NA IDEM No 
7440·47·3 Chromium 6.4 J 24 . 0158060206 35/35 ... 24 308 C 4308 IDeM No 
7440·48·4 Co~all 1.3 J 25.8 . 01SB020610 34135 0.6 25.8 . 470 N NA IDEM No B5L 
7440·50·8 CooDer 4.3 J 25.3 J 01 S808061 0 35/35 ... 25.3 290 N 13000 IDEM No BSL 
7439·89·6. 4940 . 71500 . 015B080610 35/35 ... 71500 "N NA IDEM . . 
7439·92·1 Lead 5.8 J 36.9 . 01S8030206 35/35 ... 36.9 400 400 IDEM No B5L 

39·95·4 Mannesium 193 J 4670 J 01SB010206 35/35 . ... 4670 . NA N NA IDEM No NI 
.,39·96·5' 8.6 J 408 . 01S8060610 35/35 ... 408 . "N NA IDEM . 
7439·97·6 Mercury 0.02 J 0.07 J 01S80£0206 14/35 0.02·0.05 0.07 . 2.39 N 559 IDEM No B 
7440·02·0 Nickel 1.6 J 39.3 . 0lS6060610 35/35 ... 39.3 . 160 N 6900 IDFM No 8 
7440·09·7 Polasslum 207 J 1190 J 01S8060610 35/35 ... 1190 . NA N NA IDeM No NUT 
7782·49·2 5elenlum 0.12 J 1.7 . 01S8060206 16135· 0.18·0.9 1.7 39 N 1700 IDEM No 8SL 
7440·23·5 Sodium 240 J 755 . 01S6060610 35/35 ... 755 NA N NA IDEM No NUT 
7440·24·6 Sironlium 1.3 J 46 J 01S6010206' 35/35 ... 46. No 4700 N NA IDEM No BSL.BKI 
7440·28·0 Thallium 0.75· 5.3 J 01S6080610 ........11/35 0.53·0.63 5.3 .. , N 31 IDEM No BKGI 
7440-28-0 IThallium· GF ~ -I 0.07 Tn- 0.16 1 J 1 01S8080610 ~:r:::=~~ O.~· 0.63 0.16 No O~?~ N 31 IDEM No I BSL 
7440·29·1 Thorium·Calc 1.87 6.94 01S9060610 6.94 
7440·31·5 Tin 2.3 4 01 S908061 0 2.3·27 
7440-62·2 Vanadium 7.1 42.6 015B060206 35/35 42.6 
7440·66·6 Zinc 9.3 129 0158080610 35/35 129 
Lotal Radiological. (pCVg) 

• 
AClinlum·228 
Bismuth·212 

• • 



• 
CAS 

Number 
Chemical 

• 
TABLE 2.3 

OCCURRENCE. DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL. ROUND 1 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

Minimum I Maximum 
Concentration (I' Concentration (1) 

Location. of 
Maximum 

Concentration 

NSWC CRANE 
CRANE. INDIANA 

PAGE 2 OF 2 

De~ectlon 

F~uency I Range of Nandelecl. 12) 
:11} 

Concentration 
Used for 

Screening (3) 

Site Above 
I Backaround 7{.(' 

Risk-Based COPC 
Screening Level (5) 

Potential 
ARARfTBC 

Value 

Potential 
ARARfTBC 

Source 
COPC 

• 
Rationale for 
Contaminant 
Deletion or 
Selection 16) 

114733-03-0 IBlsmulh·214 0.73 I· I 0.87 I - I 01SB010206 I 414 -----r-- I 0.87 No·· 8200G NA IDEM No BSL.BK 
0.242 . 0.244 BSL.BKG 

__ B_KG 
;092-94·1 ILead-212 0.95 I· I 1.13 I· I 01SB020206 I 4/4 -r I 1.13 No 3800 C NA IDEM I Ncl[ BSL.BKC 

.3966·00-2 POlasslum-40 5.98 - 9.23 • 01SB020206 4/4 --- 9.23 No I' C NA IDEM No BKG 

.~no" ~o 0 Radlum-226 1.66 _ 1.9 . 01SB020208 4/4 --- 1.9 No "C NA IDEM No BKG 

;067-28-4 ILead-214 - L 0.72 L· 1 0.87 .1 - 1 01SB010206 4/4 -_. 0.87 No .6000 C NA IDEM No BSL,BK' 

·halUum·208 ~ 0.91 ~. ~ 1 ,04 ~ -~ 01 S6020206 4/4 --- 1.04 No 23000 C NA IDEM No BSL,BKG 
~B040206 37/37 --- 0.781 No " C· NA IDEM No BKG 

·hortum· R I J J 1 -01SB110610_~5/37 __ o.0148· 0,394..1 0.63.1.. No·- 3.9 C NA IDEM No BSl,BKG(12) 

lZ£ 
~ 

·horlum· 
·horlum· 

145 SB060610 I 37/37 BSL.BKC 
~._ BSl,BKG 

Shaded cella Indlcal. Ihat Ihe apeeified criterion or background , ..... , ha. been .>ceeded or Ihat Ih. chemical has been selected as a COPC, 

~: 
1 Only Ihe original 01 the ~upllcale sample pair was used lor COPC seleellon. The dupllcale was used lor quality control purposes only. 
2 Vatues presented are sample·specilic delectlon limits. 
3 The maximum detected concentration Is used lor screening purposes. 

To determine whelher melalconcentratlons were within background levels, soil concentrations were 
compared to base-wide background dala presenled in Ihe Basewlde Background Soli Investigation Repon 
(TtNUS, Inc" 2001a) by means 01 the WilcoKon Rank Sum Test. II the WilcoKon Tesl 
determined that a constituent concenlration was not slgnilicanly dillerent lram background, that 
chemical was nol selected as a COPC. 

The nsk·based soli cope screening level lor residential land use Is presented. The value Is based on a 
larget Hazard Quolient 01 0.1 lor noncarclnogens (denoted with a "N" liag) or an Incremental cancer 
risk at 1 E-6 for carcinogens (denoted with a "C' flag) (U.S. EPA. Region 9, 2000d and U.S, EPA, 2000c). 

6 The chemical Is selected as a COPC II the maKlmum delecled concenlration exceeds the "sk·based 
COPC screening level andlor an AAAAfTBC(s) and background levels. 

7 Pyrene Is used as a surrogate lor benzo(g.h.i)perytene and phenanthrene. 
8 Hexavalent chromium. 
9 OSWER soli screening level tor residential land use (U.S. EPA, 1994) 
10 Value Is lor mercuric chlOrIde (U.S. EPA, Region 3: Apn12002) 
11 Reevaluation demonstrated that Ihls chemical does not exceed baCkground concentrations. 

See Section 3.4.4 (arseniC) and Section 3.4.5 (ihalllum), 
12 The rationale lor the elimination 01 Thorium·230 on the basis 01 background In presen.ledln Section 3.4.7. 

;':' .•.. 

Delinitlons: 
AAARfTBC ::: Applicable or Relevant and Appropriate RequiremenVlo be consiop.rp.d. 
C = Carcinogen. 
CAS = Chemical abstract services. 
CO PC • Chemical 01 polentlal concern. 
GF.: Graphite furnace atomic absorplion reanalysis. 
IDEM = Indiana Depanrnent of Environmental Management. Risk Integrated System 01 

Closure (RISC) residential levels lor direct contact with SOil (IDEM. 20011 
J:::: Estimated value. 
N = Noncarcinogen 
NA • Nol applicable/bot available. 
sal. Soil saluratlon concenlration. 

Rationale Codes: 

For Selection as a cope: 
ASl • Above COPC screenlngleveVAAARfTBC. 

For Elimination as a COPC: 
BKG • Within background levels. 
BSL. Below COPC screening feveIlAAAAfTBC. 
NTX = No toxicity information. 
NUT. Essential nulrient. 

'?" 

-1, 



CAS 
Number 

VOCa (mg/kg) 
179·34.5 
67·6401 __ . _ I Acet"ne 

Chemical 

[67-66·3 IChlorolorm 

~ 
~·9 

TABLE 2.4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SUBSURFACE SOIL, ROUND I 
SWMU 01 • MUSTARD GAS BURIAL GROUND 

Minimum 
Concentration {II 

,.002 
,Q06_ 

0.004 
---rci3 

Maximum 
Concentration mo

-

Location of 
Maximum 

Concentration 

)02 
.042 

0.004 
"Fs6 

J I OlSB090206 
015B180610 
0lSB090206 

J I OlS8070206 

NWSC CRANE 
CRANE, INDIANA 

Detection 
Frequency (I 

PAGE I OF 2 

Range 01 
Nondetects (2) 

Concentration 
Used for 

Screening (3) 

Site Above I USEPA Generic I UG'S' EPA 
? . ' enenc 

BaCkg:ound. SSL jor Migratlo~ SSl for Soil 
( ) to Ground Water { I . 

to Air 

1/35 0.002·0.004 0,002 NA .,M,I,I,F_c 0,6 
12/35 0,004·0.006 0,042 NA 0,8 N I 100e 
1/35 0.3 

27/35 13 

IDEM SSL lor 
Migration to 

Ground Water i61 

(J,Qr 

).59 

COPC 

Nc 
No 

Rationale for 
Contaminant 
Deletion or 

Selection f1I 

B5L 
BSl 

0,0303 NA B5L 
0,041~ NA B5L I Anthracene 

5·3 •• . . . 0,153 J 0,153 J Ol5B20061O-~34 0.0107·0,0148 0-:T53 - NA-- '0: C -1'jA f9 
2·8 BenZoalPyrene 0.181 J 0.181 J Ol5B200610 1/34 0.0107·0,0148 0.181 NA 0.4 C NA R2 No i BsL 

,·99·2 •.••• .' 0.31B J 0.31B J OlSB200610 1/34 0.0107·0.0148 0.318 NA 'C NA 57 . 
4·2 Benzo(g,h,iIPervlene 0,16 J 0,16 J OlSB200610 1134 0.0107·0,0148 0,16 NA 2108 N NA S70R No BSL 
~·7 blstZ·Ethylhexvl)phlhalate _O~. __ J __ .5.6 015BO~_~ __ . 0.tLo.,25 ---..s~6. _'-----"!A_ _'-- 180 C __ 31000_'----- 3600 j Not BSL 
·vl·9 Ch sene BSL 

6·44·0 Fluoranlhene ~_ll~L 

93·39·5 
~ 

01· 
29:00,0 
:nergertic 
!69\·41·Q 

03·74·2 

:Iuorene 
ndenO( 

~ne 

....1!!'.9!.'!. 
--.it-tl.tX 

(mglkg) 

176·44.8 _. _. IHePIachlor 

\7440.38.2 !Arseni_c 
7440·3~·3 
74, 
7440·43·1 

7440·48·' 
17~9·5Q:1 
[7439·89:6 
[74 

~ 
5·4 
IT 
7·6 lH 

[74 'f.C 

:2".19.2 
440·23·5 
440·24·6 
440·28·0 

7440·28·0 
7440·2!lc1_ 
[m( 
7~ 

[J440.6 
Tota 
14331·83·0 
~ 
~ 
[[4391.16·3 

3ervUium 

::;alcium 

::;obaU 
~opper 

Iron 
Lead 
MaQnesium 

Mercury 

Eotassium 

ISodium 
ISlrontium 
Thallium 
rhaillum---=-Gi' 

lanaclilJlTl 
~inc 

I (pCVQ) 

Bismuth·212 
Blsmuth·214 

,155 

• 

me 
23 

SaT 
Jo8s2 

78 
.306 

""Qo706 

.00064 
Fo094 

142 

l' 

5.4 
I,d, 
1.3 

194C 
5,8 

1§3 

1& 
:02 
1.6 

12-
240 

l.75 

30 

-1 
"'3:9a 

iT3 
,,08 

...£ 
J 

J 

J 

J 

J 

J 

BSL 
BSL 
BSL 

·0.278 .. J 01582006 I 0 B5L 
0.306 J 0lSB200610 BSI 

0.0706 [J I 0158080206 II.3£:] 0.454·0,5 0.0706 L NA NA N NA ] NA No NTX 

. 0.003 BSL 
0.002 BSL 

18100 Ol5B060206 -35/35 - 18100' NA - N-A No ~ 
. ).2 0158190610 26/35 0.36·2,3 20.2 750 29 No BKG 9) 

1,6 

43200 
~. 

25,8 
;.3 
500 
f.9 
l70 
08 

3B.3 
1190 

755 
46 
;.3 
U6 m 
2.6 

129 

0158170610 35/35 300 N 690000 1600 
0158080610 26/35 0.22·0.48 1.6 N 1300 6J No BSL 

58030206 17/35 0,01·0,05 1,1 N 1800 7.~, 

58010206 35/35 43200 N NA NA No Nl 
0158060206 35/35 24 C 270 JA 
0158020610 34/35 0.6 25,8 N NA NA No NTX 
015B080610 35/35 25,3 N NA 5RO No 8SL 

___ """1-_,-::71",5",0,,-0__ N NA NA No NTX 
36.9 NA SINo BSL 

JTOfSBOfO~20~6;-t---3~5"/3"'5;-+------l--";46"'7"0'--- N NA NA No NUT 

>0610 35/35 408 N NA NA No NTX 
,0206 14/35 0,02·0.05 0.07 N NA 2.1 No BSL 
;0610 35/35 39.3 N 13000 950 

0lSB060610 35/35 1190 N NA NA No NL 
;0206 16/35 0.18 . 0.9 1,7 N NA 5.2 
;0610 35135 755 N NA NA No NL 

0158010206 35/35 46 N NA NA No NS, BKG 
0lS8080610 31135 0.53·0.63 5.3 N NA No BKG 9 
0lS8080610 2/3 0.53·0,63 0.16 N NA 2.A No BKG 9 
0158060610 37137 6.94 N NA NA No NTX. BK' 
OlS8080610 11135 2.3·27 4,00 N NA NA No NTX 
015B060206 35/35 42,6 N NA NA No BSl 
0158080610 35/35 129 N NA '4000 No _B~L 

0iSB010206 
0lS8010206 

4i4 
4i4 
4i4 
-214 0.242 . 0,244 

• 
In ~ 

1.3 No 
O~ ~ 

0:09 NOI NA C [S.20E 06 r--N-A No 

BKG,NTX 
'Bi<G.NTx 
Bi<:G.NTx' 

BKG.NTX 

.i 



• • 
TABLE 2.4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL, ROUND 1 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NWSC CRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

Concentration Site Above USEPA Generic 
U.S. EPA 

IDEM SSL lor 
CAS Minimum Maximum Location of 

Qetection Range of Generic 

Number 
Chemlc.I 

Concentration It! Concentration (11 
Maximum 

Frequency (1) Nondetects (2) 
Used for Background? SSL for Migr.tion 

SSL for Soil 
Migration to 

Concentration Screening (3) (') to Ground Water (5) Ground Water (6) to Air(S) 

4255·04·0 Lead·210 0,36 0.65. 01S8030206 4/4 , .. 0,65 No t H' C 2000 NA 
5092·94·1 Lead-212 0,95 1.13 0lS8020206 4/4 ... 1.13 No 3500000 C 5AOE .OB NA 
5067·28·4 Lead·214 0,72 0,87 0lS8010206 4/4 ... 0,B7 No IAE+I I C 2.00E+I I NA 
3966·00·2 Potasslum·4Q 5.98 9,23 0158020206 4/4 , .. 9.23 No NA C t.80E+06 NA 
3982·63-3 Radlum·226 1,66 1.9 018B020206 4/4 ... 1.9 No " , C 1600 NA 
4913·50·9 Thalllum·208 0,91 1.04 01SB020206 4/4 ... 1.04 No NA C NA NA 
4274·82·9 Thorium·228 0.167 0,781 01SB040206 37/37 ... 0,781 No 

.~ 
1400 NA 

4269·63-7 Thortum·230 0,0332 J 0,637 J 0188110610 25/37 0.0148·0.394 0.637 No 640 NA 
440·29-1 Thortum·232 0,245 0,872 0158060610 37/37 ... 0.872 No , C 420 NA 
5065·10-8 Thortum·234 1 1.88 015B030206 4/4 ... 1.88 No 4100 C 1.90E.08 NA 

Shaded cell. indlcat. that the specified criterion or background level hs be.n exceeded or thst the chemical has been selected .s a COPC, 

Footnotes: 
1 Only the ortglnal 01 the duplicate sample pair was used lor cope selection, The duplicate was used lor quality control purposes only. 
2 Values presented are sampte'speeltle detection limits, 
3 The maximum detected concentration Is used lor screening purposes. 

To delermine Whether metal concentrations were within background levels, soli concentrations were 
compared 10 base-wide background data presented In Ihe Base·wide Background Soli Investigation Aeport 
(TtNU5. Inc" 2001a) by means 01 Ihe Wilcoxon Rank Sum Test. It tne Wilcoxon Test 

Detinillons: 
ARAA/TBC = Applicable or Relevant and Appropriate RequiremenUto be r;otlsiderP'(j 
C :::: Carcinogen, 
CAS = Chemical abstract services. 
cope = Chemical 01 pOlentlal concern, 
GF =: Graphite furnace atomic absorpllon reanalysis. 
IDEM = Indiana Department of Environmental Management. Risk Inlegratp.d Systern of 

COPC 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

determined that a constituent concentration was not .Ignificanty different lrom background, that Closure (RiSe) residenliallevels for migration from soil to ground water (IDEM. 2001). 
chemical was nol selected as a COPC, 
Soli Screening Guldanca: Technical Background Document. (U.S, EPA. May t 996), The migration 10 
groundwaler value represents a dilution and allenuation lactor (OAF) 01 1, 

6 Aesldentiallevels lor migration lrom soil to groundwater (IDEM. 2001). ~ 

The chemlcat Is selected as a COPC It the maximum detected concentration exceeds any screening level and background levels, 
Pyrene Is used as a surrogate lor benzo(g.h.l)peryiene and phenanthrene. ';;~i:., 

9 Reevaluation demonstrated that this chemical does not exceed background concentrations. 
See Section 3.4.4 (arSenic) and Section 3.4.5 (thallium), 

10 The rationale lor the elimination 01 Thortum·230 on the basis of background in presented In Section 3.4,7, .'.+ 

:"::.-

J = Estimated value, 
N = Nocarclnogan, 
NA = Nol applicablelnot available, 
sat::: Soli saturation concentration. 

Aatloeale Codes: 

For Selection as a COPC: 
ASL = Above COPC screening leveIiAAARITBC, 

For Eliminalion as a COPC: 
BKG = Within background levels, 
85L = Below COPC screening leveVAAARfT8C. 
NTX = No toxicity informatIon. 
NUT = Essential nutrient. 

NS = Soli Screening Levels have not been delermlned lor these conslituents. 

• 
Rationale for 
Contamrnant 

Deletion or 

Selection P) 

8KG 
8SL,8KG 
8SL.BKG 
8KG, NTX 

BKG 
BKG.NTX 
B5L,BKG 
BKG 10 

8KG 
8SL.8KG 

."li 

'.::-~~ .. ~¥ 



CAS Number Chemlcel 

VOea u L 
630·20·6 

79·34·5 

79·00·5 

75·35·4 

107·06·2 

67·66·3 

156·59·2 

75·09·2 Methylene Chlorld. 

127·18·4 

. 108·88·3 Toluene 

156·60·5 ,'. trans· 1 ,2;.Olchloroethene 

79·01.6 

74·85·1 Ethen. 

74·82·8 Methane 

SVOC. u L 
100·02·7 4·Nltrophenol 

83·32·9 Acenaphthene 

208·96·8 Acenaphthylens 

117·81·7 

85·68·7 Butyl Benzyl Phthalale 

86·73·7 Fluorene 

67·72·, 

91·20·3 Naphthalene 

Ener etics u IL 
118·96·7 2,4,6· Trinitrotoluene 

88·72·2 2·Ni\roto!uene 

19406·51·0 ' . 
2691·41·0 HMX 

• 

TABLE 2.5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUND WATeR, ROUNDS 1 AND 2 
SWMU 01· MUSTARD GAS BURIAL GROUND 

NswceRANE 
CRANE, INDIANA 
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Concentration 
Risk-Based 

Minimum Maximum Sample No. of Detection Range of Background CO PC 

Concentration (I) Concentration II) Maximum Frequency (1) Nondetects(2) 
Used for 

Vatuel") Screening 
Concentration Screening(3) Level,5} 

0.3 0lGWI901 7/49 0.5·500 NA I' C 

0.3 38000 0lGW0201 20/49 0.5 38000 NA C 

0.4 16 0lGWI502 14/49 ·1000 16 NA C 

0.2 0lGWI901 6/49 1·1000 NA I I', C 

0.3 10 0lGWI901 6/49 0.5·500 10 NA C 

0.1 840 0lGW0201 13/49 0.2·18 840 NA C 

0.9 OIGWI502 10/49 1·1000 NA N 

0.2 0IGWII02. 7/49 0.2·1000 NA 4.3 C . 
370 01 GW0201 11/49 0.5·13 370 NA C 

0.3 0lGW0701 6/49 0.5·500 NA 72 N 

0.3 . 01GW1502. '9/49 ·1000 NA . 12 N 

0.2 16000 0lGW0201 27/49 0.5 16000 NA C 

01 GWT0203 118 NA NA 

0.9 24 0lGW1502 2/8 24 NA NA 

IS 15 OlGW0501 1113 25 IS NA 29 N 

0.0793 0.108 0lGWC010l 3/13 0.2 0.108 NA 37 N 

0.763 0.763 OIGW0201 11,3 0.2 0.763 NA 37 N 

15 0lGW1101 3113 15 NA 48 

9 01GW1101 1113 NA 730 N 

0.0593 0.0593 01 GW0201 1113 0.2 0.0593 NA 24 N 

01GW0201 1113 NA ' : C 

0.0796 0.579 01 GW0201 3/13 0.2 0.579 NA 0.62 N 

0.127 0.127 OIGWI70' 1113 0.65 0.127 NA 2.2 C 

0.202 0.202 0lGW020t 1113 0.65 0.202 NA 6.1 N 

0.263 0.275 0lGWT0201 2113 0.65 0.275 NA N 

0.201 0.201 0'GW010l 1112 0.65 020, NA 180' N 

• 

Rationale tor 
Potential Potential 

Contaminant 
ARARITBC ARARITBC Deletion or 

Value Source election,l) 

FED·MCL 
IDEM 

FED·MCL 
IDEM 

FED·MeL 
IDEM 

FED·MCL 
IDEM 

FED·MeL 
IDEM 

FED·MeL 
IDEM 

FED·MCL 
IDEM 

FED·MCL No BSL 
IDEM 

FED·MeL. 
IDEM 

FED·MeL No BSL 
IDEM 

FED·MeL No BSL 
IDEM 

FED·MCL 
IDEM 

FED·Mr.!. No NTX 
IDEM 

FED·MeL No NTX 
IDEM 

NA FED·Mr.L No BSL 
IDEM 

NA FED·MCL No BSL 
460 IDEM 
NA FED·MCL No BSL 
460 IDEM 

6 FED·MCL 
6 IDEM 

FED·MeL No BSL 
2700 IDEM 

FED·MeL No BSL 
310 IDEM 

FED·MCL 
37 IDEM 

FED·MeL No BSL 
8.3 IDEM 

NA FED·MCL No BSL 
IDEM 

NA FED·MCL No BSL 
IDEM 

NA FED·MCL 
IDEM 

NA FED·MCL No BSL 
IDEM 

• 



• 
CAS Number Chemical 

PesticideS/PCBs ugiL 
5103·74·2 gamma-Chlordane 

76·44·B 

Total Metals u IL 
7429·90·5 

7440·36·0 

7440.38·2 

7440·39·3 Bartum 

7440·41· 7 Beryllium 

7440·43·9 Cadmium 

7440·70·2 CalCium 

7440·47·3 Chromium 

7440·48·4 Coball 

7440·50·8 Copper 

7439·89·6 

7439·92·1 Lead 

7439·95·4 Magnesiurn 

7439·96·5 .. 
7439·97·6 Mercury 

7440·02·0 

7440·09·7 PotassIum 

7440·22·4 Silver 

7440-23·5 Sodium 

7440·24·6 

7440·28·0 Thallium 

7440·29·0 Thallium· GF 

CALC004 Thorium·Calc 

7440·62·2 Vanadium 

• 
TABLE 2.5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUND WATER, ROUNDS 1 AND 2 
SWMU 01· MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, .INDIANA 
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Concentration 
Risk·Based 

Potential Potential 
Minimum Maximum Sample No. of Detection Range of Background COPC 

Concentration (I) Concentration (I) 
Maximum Frequency (I) Nondetects(2J 

Used for 
Value(4) Screening 

ARARITBC ARARITBC 

Concentratfon Screening!)) 
La'letl!) 

Value Source 

0.025 J 0.075 J 01 GW0301 2113 0.04 0.075 NA 0.19 C 2 FED·MCL 
2 IDEM 

0.017 J 0.023 J 01GWll01 2113 0.013·0.059 0.023 NA II C 0.4 FED·MCL 
0.4 IDEM 

46.3 5700 01GW0301 14137 21.2 . 57.8 5700 NA . " N 0: FED·SMCL 
... IDEM 

1.9 3. I OlGW1501 4137 1.6·5.1 3.1 NA N 6 FED·MCL 
6 IDEM 

2.2 J 7.9 ·01GW0301 4137 1.5·3.2 7.9 NA II' e 10 FED·MCL 
10 IDEM 

5.4 J 258 01GW0301 37137 ... 258 NA 260 N 2000 FED·MCL 
2000 IDEM 

0.59 0.7 J OlGWT0201 2137 0.3·0.7 0.7 NA 1.3 N 4 FEDAL 
4 IDEM 

0.74 0.94 01GW0301 2137 0.3·0.6 0.94 NA 1.8 N 5 FED·MeL 
5 IDEM 

7640 344000 01 GWT0203 37137 ... 344000 NA NA N ... FED·MCL 
... IDEM 

0.7 7.1 J 01GW0301 9/37 0.6·3.6 7.1 NA 11(9) N 100 FED·M(;L 
100 IDEM 

1.2 126 J 01 GWT0203 23137 1 ·4.3 126 NA 220 N ... FED·MCL 
... IDEM 

0.94 14.5 J OlGW0301 4137 0.9·3.2 14.5 NA 140 N 1300 FED·AL 
1300 IDEM 

22.1 44600 01GWI401 . W~ . 31137 20.2 . 27 44600 NA " N t. : FEDSMCL 
... IDEM 

4.3 8.2 J OlGW0301 2137 0.7·2.8 8.2 NA NA N 15 FED·AL 
15 IDEM 

2720 250000 01 GWT0203 37137 
~. 

... 250000 NA NA N NA FED·MCL 
... IDEM 

1.5 9600 0lGWT0203 37137 ... 9600 NA .. N I: FED-SMCL 
... IDEM 

0.1 0.24 01GW0701 9137 0.1·0.13 0.24 NA 1.1(10) N 2 FED·MeL 
2 IDEM 

1.4 273 OlGWT0203 28137 0.7·5.7 273 NA N ... FED·MCL 
730 IDEM 

446 15500 J OlGWT0202 37137 ... 15500 NA NA N NA FED·MCL 
... IDEM 

0.65 J 1.1 OlGW0701 7137 0.7·3 1.1 NA 18 N 100 FED·SMCL 
180 IDEM 

1510 117000 OlGW0501 37137 ... 117000 NA NA N NA FED·MCL 
... IDEM 

33.1 J 3990 J OlGWT0202 37137 ... 3990 NA " N ... FEO·MeL 

2.5 5.1 OlGWI70l, 9137 0.6·5 5.1 NA 0 "~c~g%, IDEM 
O.S UJ 3 UJ OlGW2001 014 0.6·3 3 NA 0 N FED·MCL 

IDEM 
0.16 1.50 01 GWT0201 5/16 0.36· 1.45 1.50 NA NA N ... FED-MCL 

... IDEM 
0.53 11.9 OlGW0301 7137 0.5 - 3.3 11.8 NA 26 N ... FED·MCl 

... IDEM 

• 
Rationale for I 
Contaminant I 

COPC 
Deletion or : 

Selection/G) 

No BSL 

I 

No BSL 

No BSL 

No BSL 

~ 
No NUT 

.. 
No BSL 

No BSL ~'!.! •• .;...,.. 

No BSL 

., 
No BSL· 

No NUT 

No 8SL 

No NUT 

No BSL 

No NUT 

No ... 
No BSL 

No NTX 

No BSL 
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TABLE 2.5 

OCC:UR~ENCE. DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUND WATER. ROUNDS I AND 2 
,.. SWMU 01· MUSTARD GAS BURIAL GROUND . 

- - ----

Minimum Maximum 
CAS Number Chemical Concentration (I) Concentration (I' 

7440·66·6 Zinc 3.9 103 

Oieeolved Metale uaiL 
7429·90·5 146 146 

7440·36·0 2.1 J 2.1 J 

7440·38·2 1.7 J 2.3 

7440·39·3 Bar'lum 5.4 J 215 

7440·70·2 Calcium 60500 J 349000 

7440·47·3 Chromium 1.1 1.1 

7440·48·4 Cobalt 1.7 96.8 J 

7439·99·6 51.7 J 20300 

7439·95·4 Magnesium 5430 J 254000 

7439·96·5 'lOA 9650 

7439·97·6 Mercury 0.1 0.1 

7440·02·0 4.6 208 

7440·09·7 Potassium 1100 J 16200 

7440·23·5 Sodium 5000 J 70700 

7440·24·6 . 96.5 J 4040 J 

7440'28-0 Thallium 5.4 7.7 J 

7440·62·2 Vanadium 0.77 0.77 

7440·66·6 Zinc 7.1 65.6 

Total Radlonuclidea IDCVL 
TTNUS006 Gross Alpha 1.36 J 10.5 J 

TTNUS007 Gross Bela 1.69 50.2 J 

14274·82·9 Tho~um·228 0.0329 0.172 

TTNUS097 Thorlum·232 0.0235 0.157 

Field Parameters riia1L 
14797·55·8 Nl1rale ... 1.2B 

14797·65·0 Nl1rl1e ... O.OOB 

14808·79·8 Sulfate 12 80 

NSWC CRANE 
CRANE. INDIANA 
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- -- -- ---- ;--- -~ 

Sample No. 01 Detection Range 01 
Maximum 

Frequency (1) Nondetects(2) 
Concentration 

OtGWT0203 15137 1.1 ·43.8 

01GW260H 1111 21.2 . 87 

01 GW200t-F 1/11 1.6·5.1 

01GW0301·F 2111 1.5 - 3 

01GW0301·F 11111 ... 

01 GWT0203·F 11/11 ... 

01 GW200t-F 1111 0.6·1 

01 G WT0203·F 7111 1 . 1.1 

OtGWT0203·F 10111 20.3 

01GWT0203·F 11111 ... 

01 GWT0203·F 11111 ... 

01GW2001·F 1111 0.1·0.14 

OtGWT0203·F 6111 1.4·5.3 

01GWT0203·F 11111 ... 

01 GWT0203·F 11111 ... 

01 GWT0203·F 11111 ... 

01GW2001·F 2111 0.6·5 

01GW2001·F 1111 0.3·3 

01 GWT0203·F 4111 1.1 ·9.4 

01 GWT0201 21134 0.906·6.06 

01 GW2301 24'35 1.58·5.16 

01 GWT0201 3116 0.0216·0.166 

-
01 GWT0201 3116 0.0207 . 0.154 

01 GWT0401 81B '" 

01GWT0301, 818 ... 

5 lOCATIONS 818 ... 

Shaded cella indicate that the epeelfied criterion or background level was 8l1tceeded and the chemical wall selected as a cope. 

• • 

Concentration 
Background 

Used for 
Value(4) 

Screening!]) 

103 NA 

146 NA 

2. I NA 

2.3 NA 

215 NA 

349000 NA 

1.1 NA 

96.8 NA 

20300 NA 

254000 NA 

9650 NA 

0_1 NA 

208 NA 

15200 NA 

70700 NA 

4040 NA 

7,7 NA 

0.77 NA 

65.6 NA 

10.5 NA 

50.2 NA 

0.172 NA 

0.157 NA 

1.28 NA 

0.008 NA 

80 NA 

RiskaBased 
COPC 

Potential 

Screening 
ARARITBC 

Leve,(5) Value 

1 tOO N 5000(8) 
1 tOOO 

3600 N ., ; 

... 
N 6 

6 
I I' C 5 

50 
260 N 2000 

2000 
NA N -.. 

... 
11(9) N 100 

100 
220 N 

... 

" N .t: 
... 

NA N NA 
.. -

:: N It: 

.. ' 
1.1 (10) N 2 

2 
N 

730 
NA N NA 

... 
NA N NA 

.. ' 

" N ..' 

:~ 
I 

26 

1100 N 5000(8) 
11000 

NA 15 
.. ' 

NA NA 
... 

I NA 
.. -

0.47 NA 
-.. 

10 10 
... 

1 1 
... 

NA 250 

Rationale for 
Potential Contaminant 

ARARITBC COPC 
Deletion or 

Source 
Selection'" 

FED-SMCL No BSL 
IDEM 

FED·SMCL 
IDEM 

FED-MCL 
IDEM 

FED·MCL 
IDEM 

FED-MCL No BSl 
IDEM 

FED·MCl No NUT 
IDEM 

FED·MCl No 8Sl 
IDEM 

FED-MCl No 8Sl 
IDEM 

FED-SMCl 
IDEM 

FED-MCl No NUT 
IDEM 

FED-SMCl 
IDEM 

FED-Al No BSl 
IDEM 

FED·MCl 
IDEM 

FED·MCl No NUT 
IDEM 

FED-MCl No NUT 
IDEM 

FED·MCl 
IDEM 

FEO·MCl No .. 
IDEM 

FED·Mel No BSl 
IDEM 

FED·SMCl No BSl 
IDEM 

FED-MCl No BSl 
IDEM 

FED·MCl No NTX 
IDEM 

FED·MCl No ... 
IDEM 

. FED·MCl No 8SL 
IDEM 

FED-SMCl No BSL 
'IDEM 

FED·SMCl No BSl 
IDEM 

FED-SMCl No BSl 
IDEM 

• 



• • 
TABLE 2.5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENtiAL CONCERN - GROUND WATER, ROUNDS 1 AND 2 
SWMU 01- MUSTARD GAS BURIAL GROUND . 

Chemical 
Minimum 

Concentration (1) 

.~: 
Sample and duplicate are counted as two separate samples when determining the minimum and maximum 
detected concenlratlons. 
Values presented are sample-specUIc quantllauon umlts. 
The maximum detected concentration Is used for screening purposes. 
Background data are not available for SWMU 1. 
Alsk-base:d cope screening level lor tap watsr use based on a 
targel hazard quotient 01 0.1 lor noncarclnogens (denoled wllh a "N" flag) or an Incremental cancer 
risk 01 1 E·e for carcinogens (denoted with a "C' flag) (U.S. EPA. Regron 9, 2000c). 

The chemical Is selected as a COPC If· the maximum detected concentration exceeds the nsk-based 
Co PC screening level andior an ARARfTBC(s). 
Value Is lor amlnodlnllrotoluenes (U.S. EPA, Region 3. Apn12002) 
Secondary MeL, based on aesthetic water quality (I.e., color, odor. taste. etc.). 

9 Screening level Is based on PRG for hexavalent chromium. 
10 Value is for mercuric chlonde (U.S. EPA, Region 3, Apn12002) 

NSWC CRANE 
CRANE, INDIANA 

PAGE 4 OF 4 

Dellnltions: 

AAAA!TBC = Applicable or Relevant and Appropriate RequiremenVT 0 Be Considered. 

C = Carcinogen. 
CAS = Chemical abstract services. 
COPC = Chemical 01 Potential Concern. 
GF::: Graphite furnace atomic absorption reanalysis. 
J = Estimated value. 

N = Noncarcinogen. 
NA = Not Analyzed I Not Applicable. 
NO = Not Detecled. 

FED·Al = Federal Action Level (U.S. EPA. 2002). 
FED-MCl = Federal Maximum Contaminant Level (U.S. EPA, 2002). 
IDEM = Indiana Department 01 Environmenlal Management, Risk Inegrated System 01 

Closure (RISC) residential closure levels for groundwater (IDEM, 2001). 
UJ = Estlmaled detection limit. 

Ratiooale Codes: 

For Selection as a COPC: 

ASl = Above COPC Screening leveliARARITBC 

For Elimination as a COPC: 

BKG = Wllhln Background levels 
,';":,:SSl = Below COPC Screening levellARARITBC 

NTX = No Toxicity tnformatlon 

NUT = Essential Nutrient 

... Reevaluatio_" demonstrated that this chemical does not exceed background concentrations. 
See Section 3.4·5 . 

... See Section 4.2.4. 

• 
Rationale for 
Contaminant 
Deletion or 

Selection{') 

.'"-:.t; 



CAS 
Chemical 

Number 

VOCa mg/kgJ 
79·34·5 1.1.2.2·Telrachlaroelhane 
67·64·1 Acetone 
75·15·0 Carbon Disulfide 
75·71·8 Oichlorodlfluoromethane 
108·88·3 Toluene 
SVOCa mg/k 
83·32·9 Acena hlhene 
56·55·3 Benzo a anthracene 
50·32·B Benzo a)ovrene 
205·99·2 Benzo b lIuoranlhene 
191·24·2 Benzo h,i)pervlene 
207·08·9 Benzo k tluorBnthene 
117·BI·7 bis 2·elhylhexylJ phlhalale 
218·01·9 Chrvsene 
206·44·0 Fluoranlhene 
193·39·5 Indeno 1,2,3'cdJpvrene 
120·58·1 Isosalrole 
129·00·0 . PYrena 
EnerQertica mCllkgl 
2691·41·0 HMX 
Peoticidea/PCBs mCllkq) 
11096·82·5 Aroclor·1260 
76·44·8 HePlachlor 
HerbiCide. mQl kat 
93·76·5 2,4,5·T 
93-72·1 2,4,5·TP Silvex 
Ino,ganlc8 m kat 
7429·90·5 Aluminum 
7440·36·0 Antimonv 
7440·3B·2 Arsenic 
7440·39·3 Barium 
7440·41·7 BeMllum 
7440·43·9 Cadmium 
7440·70·2 CalCium 
7440·47·3 Chromium 
7440·48·4 Cobalt 
7440·50·8 Copper 
7439·89·6 Iron 
7439·92·1 Lead 
7439·95·4 Maaneslum 
7439·96·5 Manganese 
7440·02·0 Nickel 
7440-09·7 Potassium 
7782·49·2 Selenium 
7440·23·5 SOdium 
7440·24·6 Stronllum 
1440·28·0 Thallium 
TINUS331 Thallium·GF 
CAlC004 Tnonum-Calc 
7440·31·5 Tin 
7440·62·2 Vanadium 
7440·66·6 Zinc 

• 

TABLE 2.6 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SEDIMENT, ROUNDS 1 AND 2 
SWMU 01, MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 2 

Concentration Site Above Potential 
Minimum Maximum Detection Range of Risk·Ba.ed COPC Location of Maximum Background 1 

Concentration I') Concentration (1) Frequency {'~ Nondetects 12:) 
Uaad for 

Screening Level (~) 
ARARfTBC 

Concentration Screening (3) 
(.) Value 

0.007 0.009 01SD0302 2/12 0.003 ·0.004 0.009 NA 0.38 C 5 

0.012 J 0.63 J 01SD1202 6112 0.005 ·0.007 0.63 NA 160 N 3900 

0.002 J 0.002 J 01SD0302 01S01102 2112 0.003 ·0.004 0.002 NA 36 N 900 

0.001 J 0.008 J 01501002 4112 0.003 ·0.004 0.008 NA 9.4 N NA 

0.001 J 0.002 J 01SD0302 3/12 0.003 ·0.004 0.002 NA 520 sa( 1700 

0.139 J 0.139 J 01SD0701 117 0.0112·0.139 0.139 NA 370 N 9500 
0.0144 0.0144 01SD0701 117 0.0112·0.139 0.0144 NA 0.62 C 5 
0.00497 J 0.0275 J 01SD0701 417 0.0116·0.139 0.0275 NA 0.062 C 0.5 
0.0077 J 0.12 J 0lSD0701 417 0.0116·0.137 0.12 NA 0.62 C 5 
0.021B J 0.0218 J 0lSD0701 117 0.0112·0.139 0.021B NA 230 N 5500 

0.00626 J 0.0146 J 01S00701 317 0.0112·0.139 0.0146 NA 6.2 C 50 
0.09B J 0.09B J 015DOBOI 1/7 0.19·0.23 0.098 NA 35 C 300 
0.0173 J 0.0173 J 01500701 117 0.0112·0.139 0.0173 NA 62 C 500 

0.00493 J 0.0184 J 0lSD0701 417 0.0116 "0.13'9 0.0184 NA 230 N 6300 
0.0128 0.0128 0lSD0701 117 0.0112·0.139 0.012B NA 0.62 C 5 

7.6 7.6 0lSD0601 117 0.38·0.46 7.6 NA 611 N NA 
0.00531 J 0.024 J .01S00701 '2/7 .0.0112·0.'139 0.024 NA 230 N 5500 

0.0542 J 0.422 J 0lS00301 417 0.476·0.5 1 0.422 NA .310 N NA 

0.019 J 0.019 J 01SD0701 117 0.037 • 0.046 0.019 NA 0.22 C NA 
0.0011 J 0.0025 01S00601 517 O.OOIB 0.0025 NA 0.11 C 0.54 

0.0086 J 0.0086 J 01500401 117 0.011 ·0.014' 0.0086 NA 61 N NA 
0.0031 J 0.012 01S00201 317 0.012·0.014 0.012 NA 49 N NA 

6770 13700 01500801 717 ... 13700 No .11 N NA 
2 J 2 J 01SD0201 117 0.48·0.61 2 No 3.1 N 140 

4.4 31.1 01SD0201 717 ... 5.3 . No , C 
47.4 120 01 SD060l, 01500501 717 ... 120 No 540 N 23000 
0.57 J 1.7 J 0lSD0201 6/7 0.62 1.7 No IS N 6BO 
0.39 J 0.39 J 01500601 117 0.05 ·0.23 0.39 No 3.7 N 12 
769 5520 01SD0801 717 ... 5520 No NA NA 
9.4 45.1 01S00201 717 ... 45.1 No , : C 430 B 
6.9 28.B 01500201 717 ... 2B.B No 470 N NA 
9.5 J 19.4 J 01500201 717 '" 19.4 No 290 N 13000 

12300 76900 01S00201 717 ... 76900 No II N NA 
16,1 32 01500201 717 ... 32 No 4009 4009 
1030 1940 01SD0801 717 ... 1940 No NA N NA 
278 1640 01500201 717 ... 1640 No :0 N NA 
11,3 35.9 01S00201 7/7 ... 35.9 No 160 N 6900 
497 J 1100 J 01500301 7/7 ... 1100 No NA NA 
0.45 1.2 01S00201 6/7 0.38 1.2 No 39 N 1700 
298 416 01500301 717 ... 416 NA NA 
8.1 J 14.5 J 01500801 7/7 ... 14.5 No 4700 N NA 

0.57 7.1 01500201 8/7 0.56 7.1 No , N 31 
0.1 J 0.1 J 01SOO201 111 ... 0.1 No 0.52 N 31 
6.47 12.45 OtSD0301 7/7 ... 12.45 No NA NA 

3 3.7 01S00801 717 ... 3.7 No 4700 N NA 
18.9 45.8 0lS00201 717 ... 45.B No 55 N NA 
35.6 78 0lSD0201 7/7 ... 78 No .-..nOD N 10000.0 -

• 

Potential 
Rationale for I 
Contaminant 

ARARfTBC COPC Deletion or I 

Source 
Selection (4' I 

IDEM No BSL 
IDEM No BSL 
IDEM No BSL 
(OEM No BSl 
IDEM No BSL 

IDEM No BSL 
(OEM No BSL 
(DEM No BSL 
IDEM No BSL 
IDEM No BSL 
(OEM No BSL 
IDEM No BSL 
IDEM No BSL 
IDEM No BSL 
(OEM No BSL 
IDEM No BSL 
IDEM No BSL 

IDEM No BSL 

IDEM No BSL 
IDEM No BSL 

IDEM No BSL 
IDEM No BSL 

(OEM No BKG 
IDEM No BSL.BKG 
IDEM No BKG 
IDEM No BSL.BKG 
IDEM No BSL,BKG. 
IDEM No BSL.8KG 
IDEM No NUT,BKG 
IDEM No BKG 
IDEM No BSl,BKG 
IDEM No BSL,BKG 
IDEM No BKG 
(OEM No BSL,BKG 
IDEM No NUT, BKG 
IDEM No BKG 
IDEM No BSL,BKG 
(OEM No NUT, BKG 
IDEM No BSL,BKG 
IDEM No NUT 
IDEM No BSL,BKG 
IDEM No BKG 
(OEM No BSL,BKG 
(OEM No BKG;NTX 
IDEM No BSL,BKG 
IDEM No BSL,BKG 
IDEM No BSL,BKG 

• 



' . 

• • 
TABLE 2.6 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SEDIMENT, ROUNDS 1 AND 2 
SWMU 01, MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PA~E 2 OF 2 

CAS Minimum Maximum location of Maximum Detection Range of 

Number 
Chemical 

Concentration III Concentration 11) Concentration Frequency (1) Nondetects (2) 

Total Radioloolcal. loCVol 
14274·82·9 Thotlum·228 0.694 1.49 01500301 7/7 ... 
14269·63·7 Thorlum·230 0.791 J 1.26 J 01S00301 7/7 ... 
TINUS097 Thotlum·232 0.624 1.25 01S00301 717 ... 

Shaded celis Indlcale that the specified criterion or background tevel has been exceeded and the chemical has been selected as a COPC. 

~: 
1 Only the original of the duplicate sample pair was used for cope selection, The duplicate was used for quality control purposes only. 
2 Values presenled are sample·speclfic deleclion limits. 
3 The maximum detected concentration Is used for screening purposes. 

To determine whether metal concentrations ware within background levels, sedl~ent concentrations were 
compared to sediment backg'rouhd concenlrations by means of Ihe Wilcoxon Rank Sun Test. . It Ihe Wilcoxon Test 

. determined that aconsliluent concentrallon was not slgnlflcanty diilerent Irom background. that 
chemical was not selecled as a COPO. 

S The·tlSk·based soli COPC screening level for resldenllalland use Is presented. The value Is based on a 

larget Hazard Quotient of 0.1 for noncarclnogens (denoted with a "N' flag) or an Incremental cancer 
risk of 1 E·6 for cardnogens (denoted with a "C' flag) (U.S. EPA. Region 9, 2000d and U.S. EPA, 2000c). 
The chemical Is selected as a COPC It the maximum delecled concenlraUon exceeds the rlsk·based 
COPC screening level and/or ao ARARlTBC(s) and baCkground levels. 

7 Pyrene Is used as a surrogate for benzo(g,h,l)perylene. 
8 Screening levef Is based on PRG for hexavalent chromium. 
9 OSWER soli screening level for residential land use (U.S. EPA, 1994) 

. ".: 
'l~ 

Concentration Site Above Potential Potential 
Used tor Background? 

Risk·Based COPC 
ARARITBC ARARITBC 

Screening (3) 
,<) Screening Level IS) 

Value Source 

1.49 No , C NA IDEM 
1.26 No 3.9 C NA IDEM 

-L. 1.25 No .1 __ 3_.4_ C 1 NA 1 IDEM 

~: 
ARARfTBC := Applicable or Relevanl and Appropriate AeQuiremenVlo be considered. 
C = Carcinogen. 
CAS" Chemical abstraci services. 
COPC " Chemical of potential concern. 

GF = Graphite furnace alomlc absorption reanalysis . 
IDEM" Indiana Oepanment of Environmental Management,'Risk Integraled Syslem 01 

Ctosure(RISC) residential levels for direcl conlacl with soil (IDEM. 2001). 
J ::: Estimated value. 
N = Noncarcinogen 

NA = Not applicable/not available. 
sat::: Soil saturation concentration. 

Rationate Codes: 
For Selection as a COPC: 
ASL" Above COPC screening feveIiARARITBC. 

For Elimination as a COPC: 

BKG " Within background levels. 
BSL" Below COPC screening leveIiARARITBC. 
NTX " No toxicity Information. 
NUT =. Essential nutrient . 

• 
Rationale for 

COPC 
Contaminant 
Deletion or 

Selection II) 

No BKG 
No BSL.BKG 

.1 No .1 BSL.BKG J 

c· 
..J~ 



Chemical 

of 

Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL 
'. SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: CurrenVFuture 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Entire Site 

Units Arithmetic 95% UCLof 

Mean Normal 

Data 

mg/kg 1.24E-02 1.8E-02 

mg/kg , 1.31 E+04 .1.4E+04 

mg/kg 1.99E+04 2.1E+04 

mg/kg 6.71E-Ol 7.6E-Ol 

Maximum 

Detected 

Concentration 

6.10E-02 

1.94E+04 

2.55E+04 

1.30E+OO 

NSWC CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J mg/kg 2.16E-02 95% UCL-T W-Test(l) 

mg/kg 1.41E+04. 95% UCL-T W - Test (2) 

mg/kg 2.13E+04· 95% UCL-T W - Test (2) 

.- mg/kg 7.96E-Ol 95% UCL-T W-Te~~_ 

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

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1 ~ Shapiro-Wilk W Test indicates that the distrubution of the data is undefined. Best fit is a log-normal distribution. 

(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 

Table3.G.XIS • 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.16E-02 95% UCL-T W-Test(l) 

1.41E+04 95"10 UCL-T W - Test (2) 

2.13E+04 95% UCL-T W - Test (2) 

_ 7.96E-01 _ c95% UCL-T W - Test (2) 

9.002 



.; 

Chemical 

of 

Potential 

Concern 

1.1.2.2-Tetrachloroethene 

Methylene Chloride 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo{b)fluoranthene 

Aluminum 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Nickel 

Selenium 

• 
TABLE 3.2 

MEDIUM·SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SURFACE I SUBSURFACE SOIL 
SWMU 1 • MUSTARD GAS BURIAL GROUND 

Scenario Tlmeframe: Current/Future 
Medium: Surface / Subsurface Soil 
Exposure Medium: Surface / Subsurface Soli 
Exposure Point: Entire Site 

Units Arithmetic 95% UCLof Maximum 

Mean Normal Detected 

Data Concentration 

mg/kg 1.55E-03 1.6E-03 2.00E-03 

mg/kg 1.59E-02 2.0E-02 8.60E-02 

mg/kg 8.58E-03 1.3E-02 1.53E-01 

mg/kg 9.15E-03 1,4E-02 1.81E-01 

mglkg 1.14E-02 2.0E-02 3.18E-01 

mg/kg 9.8sE+03 1.1 E+04 1.94E+04 

mg/kg 6.54E+01 7.6E+01 3.00E+02 

mg/kg 1.47E-01 2.0E-01 1.30E+OO 

mg/kg 1.37E+01 1.5E+01 2.43E+01 

mg/kg 1.86E+04 2.1E+04 7.1sE+04 

mg/kg 4.05E+02 5.1 E+02 2.01E+03 

mg/kg 1.11E",01 1.3E+01 3.93E",01 

mg/kg 5.14E-01 5.9E-01 1.70E+OO 

NSWC CRANE, INDIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J mg/kg 1.59E-03 95% UCL-T W-Test (1) 

J mg/kg 2.17E-02 95% UCL-T W- Test (1) 

J mg/kg 7.76E-03 95% UCL-T W-Test(1) 

J mg/kg 8.03E-03 95% UCL-T W-Test(1) 

J mg/kg 8,45E-03 95% UCL-T W-Test(1) 

mg/kg 1.08E+04 95% UCL-N W - Test (2) 

mg/kg 7.71E+01 95% .UCL-T W - Test (3) 

J mg/kg 2.82E-01 95% UCL-T W- Test (1) 

J ,-mg/kg 1.48E+01 95% UCL-T W - Test (3) 

mg/kg 2.07E+04 95% UCL-T W-Test(1) 

mg/kg 8.71 E+02 95% UCL-T W- Test(1) 

J mg/kg 1.2BE+01 95% UCL-T W- Test (1) 

mg/kg 6.34E-01 95% UCL-T __ W - Test (3) 

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

(1) Shapiro·Wilk W Test indicates that the distrubution of the data is undefined. Best fit is a log-normal distribution. 

(2) Shapiro-Wilk W Test indicates data are normally distributed. 

(3) Shapiro-Wilk W Test indicates data are log-normally distributed. 

Table3SBMG.xls 

• 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 
~ 

1.59E-03 95% UCL-T W-Test(1) 

2.17E-02 95% UCL-T W - Test (1) 

7.76E-03 95% UCL-T W-Test(1) 

8.03E-03 95% UCL-T W-Test (1) 

8,4sE-03 95% UCL-T W - Test (1) h 

1.08E+04 95% UCL-N W - Test (2) 
~ .. :; 

7.71 E+01 95% UCL-T W :Test (3) 
, ..... ::;. 

2.82E-01 95% UCL-T W:Test(t) 

1,48E+01 95% UCL-T W -Test (3) --.'~':;' 

2.07E+04 95% UCL-T W - Test (1) 

8.71 E+02 95% UCL-T W - Test (1) 

1.2BE+01 95% UCL-T w- Test (1) 

6.34E-01 95% UCL-T W - Test (3) 

9/1712002 



Chemical 

of 

Potential 

Concern 

1.1.1.2-Tetrachloroethane 

1.1.2.2-Tetrachloroethane 

1.1.2-Trichloroethane 

1 .1-Dichloroethene 

1.2-Dichloroethane 

Chloroform 

cis-l.2-Dichloroethene 

Tetrachloroethene 

Trichloroethene 

Bis(2-Ethylhexyl)Phthalate 

Hexachloroethane 

4-Amino-2.6-Dlnltrotoluene 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

Strontium 

TABLE 3.3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 
SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
~sure Point: Entire Site 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

mgtL 5.BOE-03 NA 

mgtL .B.06E'OI NA 

mgtL . 1.~3E-02 NA 

mgtL 1.11 E-02 NA 

mg/L 6.07E-03 NA 

mg/L 1.94E-02 NA 

mgtL 1.17E-02 NA 

mgtL. B.S6E-03 NA 

mgtl 3.91E-Ol NA 

mgtL 4.00E-03 NA 

mgtL 2.69E-03 NA 

mgtL 3.16E-04 NA 

mgtL 1.97E-OS NA 

mgtL 3.26E-Ol NA 

mgtL 1.46E-03 NA 

mgtL 1.23E-03 NA 

mgtL 4.59E+00 NA 

mgtL 1.70E+00 NA 

mgtL 2.61E-02 NA 

mgtL S.B1E-01 NA 
-

Maximum 

Detected 

Concentration 

5.00E-03 

3.BOE+Ol 

.1.60E-02 

2.00E-03 

1.00E-02 

B.40E-Ol 

9.00E-03 

3.70E-Ol 

1.60E+Ol 

1.S0E-02 

S.00E-03 

2.7SE-04 

2.30E-OS 

S.70E+OO 

3. 1 OE-03 

7.90E-03 

4.46E+Ol 

9.60E+OO 

2.73E-Ol 

3.99E+oO , -

NSWC CRANE, INOIANA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J mgtL 2.50E-Ol lt2 DL (1) 

mgtL 3.BOE+Ol 01GW02 (1) 

mgtL 6.00E-04 01GW02 (1) 

J mgtL S.OOE-Ol lt2 DL (1) 

J mg/L 2.S0E-Ol 1/2 DL (1) 

J mgtL SAOE-Ol 01GW02 (1) 

mg/L S.OOE-Ol 1/2 DL (1) 

J mgtL 3.70E-Ol 01GW02 (1) 

mg/L 1.60E+Ol 01GW02 (1) 

J mg/L 2.S0E-03 lt2 DL (1) 

J mgtL S.OOE-03 01GW02 (1) 

J mgtL 3.2SE-04 1t2 DL (1) 

J mgtL 2.00E-OS lt2 DL (1) 

mgtL 2.01 E-02 lt2 DL (1) 

mgiL 2.SSE-03 1/2DL (1 ) 

mgtL 1.10E-03 lt2 DL (1) 

mgtL 2.21E-02 01GW02 (1) 

mgtL 4.34E-Ol 01GW02 (1) 

mgtL 4.14E-02 01 GW02 (1) 

J mgtL 2.S7E-Ol ... 01GW02 (1) 

Cenlral Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

250E-Ol lt2 DL (1) 

3.BOE+Ol 01GW02 (1 ) 

6.00E-04 01GW02 (1) 

S:OOE-Ol 1/2 DL (1) 

2.S0E-Ol 112 DL (1) 

B.40E-Ol 01GW02 (1) 

S.OOE-Ol lt2 DL (1) 

3.70E-Ol 01GW02 (1) 

1.60E+Ol 01GW02 (1) 

2.S0E-03 1/2 DL (1) 

S.OOE-03 01GW02 (1) 

3.2SE-04 1/2 DL (1) 

2.00E-05 lt2 DL (1) 

2.01E-02 lt2 DL (1) 

2.S5E-03 1/2 DL (1) 

1.10E-03 1/2 DL (1) 

2.21E-02 01GW02 (1) 

4.34E-Ol 01GW02 (1) 

4.14E;02 01GW02 (1) 

2.S7E-Ol 01GW02 (1) 

(1) EPCs tor groundwater are the concentrations in the most highly contaminated welf (01 GW02). It a consituent was selected as a COPC but was not detected in this sample, 
1/2 the quantitation limit tor the COPC in this sample was used as the EPC. 

Table".MG.XIS • 1.002 
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Chemical Chronlcl 

• 
TABLE 5.1 

CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN - ORAl/DERMAL 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

Oral RID Oral to Dermal Adjusted Primary Combined 

01 Potential Subchronic (mg/kg/day) Adjustment Factor(1
) Dermal Target Uncertainty/Modifying 

Concern 

1 .1 .1 .2· Tetrachloroethane chronic 3.0£·02. 1 

1 .1 .2,2· Tetrachloroethane chronic 6.010·02 1 

1,1,2· Trichloroethane chronic 4.0E·03 1 

1.1·Dlchloroethene chronic 5.0E·02 1 

1,2·Dichloroethane chronic 3.0E·02 1 

Chloroform chronic 1.0£·02 1 

cls·l,2·Dichloroethene chronic 1.0E·02 1 

Methylene Chloride chronic 6.0E-02 1 

Tetrachloroethene chronic 1.0E·02 1 

Trichloroethene chronic 6.0E·03 1 

bl~2·Ethylhexyl) phthalate chronic 2.0E·02 1 

Hexachloroethane chronic 1.0E·03 1 

HeJ)tachlor chronic 5.0E·04 1 

4·Amino·2,6·dlnltrotoluene chronic 6.0E·05 1 

Aluminum chronic 1.0E+00 1 

Antimony chronic 4.0E·04 0.15 

Arsenic chroniC 3.0E·04 .1 

Barium chronic 7.0E·02 0.07 

Cadmium chronic 5.0E·04 0.05 

Chromium chronic 3.0E·03 0.025 
Iron chronic 3.0E·Ol 1 

Manganese (soil) chronic 7.0E·02 0.04 
Manganese (water) chronic 2.4E·02 0.04 .. 
Nickel chronic 2.0E·02 0.04 

Selenium chronic 5.0E·03 1 

StrontHum chronic 6.0E-Ol 0.04 

1 - U.S. EPA, 2001. 
2 • RID dermal = RID oral x (Oral to Dermal Adjustment Factor). 
3 - Dates of IRIS, HEAST, or NCEA. 

Notes: RID = Reference dose. 
CNS ::: Central nervous system. 

RID(2) Organ 
(ma/ka/dav) 

3.00E·02 liver. 'Kidnev 

6.00E·02 Liver 

4.00E·03 Liver 

5.00E·02 Liver 

3.00E·02 NOAEL 

1.00E·02 Liver 

1.00E·02 Blood 

6.00E·02 Liver 

1.00E·02 Liver 

6.00E·03 CNS 

2.00E·02 Liver 

1.00E·03 Kidnev 

5.00E·04 Liver 

6.00E·05 Liver 

1.00E+00 Immunoloqical, Nails 

6.00E·05 Lifespan 

. 3.00E·04 Skin, Vascular 
c.·'" 4.90E.03 Blood 

2.50E·05 Kidnev 

7.50E·05" NOAEL 
3.00E·Ol Liver/Blood/GI Tract 

2.80E·03 CNS 

9.60E·04 eNS 

Decreased body 1 organ 
8.00E·04 

weights 

5.00E·03 BloodlSkinlCNS 

2.40E·02 Bone 
'-'-

IRIS == Integrated Risk Information System, on-line database search (U.S. EPA, September 2002). 
HEAST = Health Effects Assessment Summary Tables (U.S. EPA, 1997b). 

Factors 

3.000 

NA 

1,000 

100 

NA 

1.000 

NA 

100 

1.000 
NA 

1,000 

1.000 

300 

NA 

300 

1,000 

3 

1.000 

10 

1.000 
NA 

1 
1 

300 

3 

300 -

NCEA = U.S. EPA National Center for Environmental Assessment (U.S. EPA Region 3 RBC Table, April 2002). 
NA = Notapplicable/Not available. 
NOAEl = No-observed·adverse·effect·level . 

-

• 
Sources of RID: Dates 01 RID: 

Target Organ Target Organ(3) 

IRIS 09/05102 

NCEA 04/02102 I 

IRIS 09/05/02 

IRIS 09105/02 

NCEA 04102/02 

IRIS 09/05/02 

HEAST 07/97 

IRIS 09/05/02 

IRIS 09/05/02 

NCEA 04102/02 

IRIS 09/05102 

IRIS 09/05/02 

IRIS 09/05102 

IRIS 09/05102 

NCEA 04/02/02 
•• ~I. 

IRIS 09/05102 .' 
IRIS 09/05/02 

IRIS 09/05/02 

IRIS 09105102 

IRIS 09/05/02 

NCEA 04102/02 

IRIS 09105/02 

IRIS 09/05102 

IRIS 09105102 

IRIS 09105102 
IRIS 09/05/02 



Chemical 
of Potential 

TABLE 5.2 

NON·CANCERTOXICITY DATA FOR CHEMICALS OF CONCERN • INHALATION 
SWMU 01 • MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

Chronic! Value Adjusted Primary Combined 
Subchronic Inhalation Inhalation Target Uncertainty/Modifying 

Sources of Date(1) 

RfC:RfD: 
Concern RfC RfD Organ Factors Target Organ 

1,1-Dichloroethene Chronic 
1,2-Dichloroethane Chronic 
Chloroform Chronic 
T etrachloroethene Chronic 

Trichloroethene .Chronic 

1 - Dates of IRIS and NCEA 
Notes: 

RfC = Reference concentration. 
RfD = Reference dose. 

.. 

(mglm:l) (mglkg/day) 

2.1 E-01 S.7E-02 Liver 
4.9E-03 1.4E-03 NOAEL 
3.0E-04 B.6E-OS Liver 
4.9E-01 1.4E-01 Liver 

3.5E~02 .1.0E-02 CNS 

IRIS = Integrated Risk Information System, on-line database search (U.S. EPA, 2002). 
NCEA = U.S. EPA National Center for Environmental Assessment 

(U.S. EPA Region III RBC Table, April 2002). 
NA = Not applicable/not available. 
NOAEL = No-observed-adverse-effect-Ievel 

• • 

30 IRIS 9/S/2002 
NA NCEA 4/2/2002 
NA NCEA 4/2/2002 
NA NCEA 4/2/2002 

NA NCEA 4/2/2002 
-'--- --

.' 



• ". .-
TABLE 6.1 

CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN - - ORAUDERMAL 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

Chemical Oral CSF Oral to Dermal 
of Potential Adjustment 

Concern Factor(1) 

1,1,1,2-Tetrachloroethane 2.6E-02 1 

1,1,2,2-Tetrachloroethane 2.0E-01 1 

1,1,2-Trichloroethane 5.7E·02 1 
1 ,1-Dichloroethene NA 1 

1,2-Dichloroethane 9.1E·02 1 

Chloroform 6.1 E-03 1 

Methylene Chloride 7.5E·03 1 

Tetrachloroethene 5.2E·02 1 

Trichloroethene 4.0E·01 1 
8enzo(a)anthracene 7.3E-01 1 
8enzo(a)pyrene 7.3E+00 1 
Benzo(b)fluoranthene 7.3E·01 1 

bis(2-Ethylhexyl) phthalate 1.4E·02 1 

Hexachloroethane 1.4E·02 1 

Heptachlor 4.5E+OO 1 

Arsenic 1.5E+00 1 

1 • U.S. EPA, 2001. 
2 • CSFdermal = CSForal/(Oral to Dermal Adjustment Factor): 
3 - Dates of IRIS, HEAST, or NCEA. 

Notes: 
CSF = Cancer Slope Factor. 
IRIS = Integrated Risk Information System, on-line database search 

(U.S. EPA, September 2002). 
NCEA = U.S. EPA National Center for Environmental Assessment 

(U.S. EPA Region III RBC Table, April 2002). 

NSWC CRANE 
CRANE, INDIANA 

Adjusted Dermal 
Cancer Slope FactorlZ

) 

(mg/kg-day)"1 

2.60E-02 

2.00E-01 

5.70E-02 
NA 

9.10E·02 

6.10E·03 
7.50E-03 

5.20E-02 

4.00E-01 
7.30E-01 
7.30E+00 

-.,,;, .. 7.30E-01 

1.40E-02 

1.20E·01 

4.50E+00 

1.50E+00 

Weight of Evidence! Source Date lJ ) 

Cancer Guideline 
Description 

C IRIS 09/05/02 

C IRIS 09/05/02 

C IRIS 09/05/02 
NA IRIS 09/05/02 

82 IRIS 09/05/02 
82 IRIS 09/05/02 
82 IRIS 09/05/02 
82 NCEA 4/2/2002 

82 NCEA 4/2/2002 
82 IRIS 09/05/02 
82 IRIS 09/05/02 
82 IRIS 09/05/02 " " 

82 IRIS 09/05/02 

C IRIS 09/05/02 
B2 IRIS 09/05/02 
A IRIS 09/05/02 _. 

EPA Group: 
A - Human carcinogen. 
81 - Probable human carcinogen - indicates that limited humar 

data are available. 
82 - Probable human carcinogen - indicates sufficient evidenc{ 

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



Chemical 
of Potential 

Concern 

1,1,1,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1 ,1-Dichloroethene 

1 ;2-Dichloroethane 

Chloroform 

Methylene Chloride 

Tetrachloroethylene (PCE) 

Trichloroethylene (TCE) 

TABLE 6.2 

CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN - -INHALATION 
SWMU 01 - MUSTARD GAS BURIAL ROUND 

NSWC CRANE 
CRANE, INDIANA 

Unit Risk Units Adjustment(1) Inhalation Cancer Weight of Evidencel 
Slope Factor Cancer Guideline 

(mg/kg-day)"1 Description 

7.4E-03 (mg/mJt 3.5E+00 2.60E-02 C 

5.8E-02 (mg/m 3r' 3.5E+00 2.00E-01 C 

1.6E-02 (mg/m 3r' 3.5E+00 5.60E-02 C 

NA (mg/m3r' NA NA NA 
. 2.6E-02 . (mg/mJt 3.5E+00 9.10E-02 B2 

2:3E-02 . (mg/mJt 3:5E+00 8.10E-02 B2 

4.7E-04 (mg/mJt 3.5E+00 1.65E-03 B2 

2.9E-03 (mg/mJt 3.5E+00 1.00E-02 B2 

1.1 E-01 (mg/mJt 3.5E+00 4.00E-01 B2 

EPA Group: 

Source Date(2) 

IRIS 9/5/2002 

IRIS 9/5/2002 

IRIS 9/5/2002 
IRIS 9/5/2002 

'IRIS 9/5/2002 i 

IRIS 9/5/2002 

IRIS 9/5/2002 I 

NCEA 4/2/2002 

NCEA 4/2/2002 ! 

IRIS = Integrated Risk Information System (U.S.EPA, Spetember 2002). 
HEAST = Health Effects Assessment Summary Tables. 
NCEA = U.S. EPA National Center for Environmental Assessment 

(U.S. EPA Region Itt RBC Table, April 2002). 

B2 - Probable human carcinogen - indicates sufficient evidence in animals 
inadequate or no evidence in humans. 

C - Possible human carcinogen. 

1 - Unit risk is converted to an inhalation CSF by multiplying by 70 kg/20m3/day. 
2 - Dates of IRIS and NCEA. 

• • • 
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Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Soil/Subsurface Soil 

Exposure Medium: Surtace Soillsubsurtace Soil 

Exposure Point: Entire Site 

Receptor Population: Construction Worker 

Receptor ~e: Adull 

Parameter Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Inqestion Rate of Soil 

Fi Fraction ingested 

EF Exposure Frequency 

ED Exposure DuraHon 

CF Conversion Factor 

BW SodyWeight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cooil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ASS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

• 
TABLE 4.1 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units RME RME CTE 

Value Rationalel Value 

Reference 

mq/kg Max or 95% UCL U.S. EPA. May 1992 Max or 95% UCL 

mq/day 480 U.S. EPA. March 1991 240 

--m 1.0 Professional Judgement 1.0 

days/year 150 Professional Judgement 150 

years 1 Professional Judgement 1 

kg/mg 1.0E-06 U.S. EPA. December 1989 10E-06 

kg 70 U.S. EPA. May 1993 70 

days 25.550 U.S. EPA. May 1993 25.550 

days 365 U.S. EPA. December 1989 365 

mg/kg Max or 95% UCL U.S. EPA..May 1992 Max or 95% UCL 

kg/mg 1.0E-06 U.S. EPA,dOlecember 1989 1.0E-06 

cm'/day 5.800 U.S EPA. Augusl 1997 5.000 

mg/cm' 0.3 U.S. EPA. September 2001 0.1 

un'ltless chem'leal specific U.S. EPA. Seotember{2001 chem'lcal specific 

days/year 150 Professional Judgement 150 

years 1 Professional Judgement 1 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 365 U.s. EPA, December 1989 365 

CTE 

Rationalel 

Reference 

U.S. EPA. May 1992 

1/2 RME value 

Professional Judgement 

Professional Judgement 

Professional Jud9.ement 

U.S. EPA. December 1989 

U.S. EPA. May 1993 

U.S. EPA. May 1993 

U.S. EPA. December 1989 

U.S. EPA. May 1992 

U.S. EPA. December 1989 

U.S EPA. August 1997 

U.S EPA, September 2001 

U.S. EPA, September 2001 

Professional Judgement 

Professional Judgement 

U.S. EPA. May 1993 

U.S. EPA. December 1989 

U.S. EPA, December 1989 

1 COl = Chronic Dally Intake 

MGSBConstW.xls Table4 

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 = 4.03E-OB 
Noncancer Ingestion Intake - RME = 2.B2E-06 

Cancer Dermal Intake - RME = 1.46E-07 
Noncancer Dermal Intake - RME = 1.02E-05 

Cancer Ingestion Intake - CTE = 2.01 E-OB 
Noncancer Ingestion Intake - CTE = 1.41 E-06 

Cancer Dermal Intake - CTE = 4.19E-OB 
Noncancer Dermal Intake - CTE = 2.94E-06 

Inlake Equation! 

Model Name 

Ingestion CDI'" !mg/kg/day) ~ 

Qsoil x IR x Fi x EF x EO x QF 

BWx AT 

USEPA. December 1989 

Dermal CDI'" (mg/kg/day) = 
Csoil x CF x SA x AF x ASS x EF x ED 

BW xAT 

USEPA, December 1989 

• 

',' 

1:. . ..-,,!,.o'!"-~ 

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

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

'?.: 



Exposure 
Route 

Ingestion 

Oermal 

TABLE 7.1 - REASONABLE MAXIMUM EXPOSURE (RME) 

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

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 
Medium: Surface SoH/Subsurface Soil 
Exposure Medium: Surface SOil/subsurface Soil 
Exposure Point: Entire Site 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethene 1.59E-03 

Methylene Chloride 2.17E-02 

Benzo(a)anlhracene 7.76E-03 

_ Benzo(a)pyrene B.03E-03 

~ Benzo(b)fluoranthene __ 8,45E-03 

<> Aluminum 1.0BE+04 

Barium 7.71E+Ol 

Cadmium - 2.B2E-Ol 

Chromium l,4BE+Ol 

Iron 2.07E.04 

Manganese B.71E+02 

Nickel 1.2BE+Ol 

Selenium 6.34E-Ol 

(lotal) 

1,1.2.2-Tetrachtoroethene 1.59E-03 

Methylene Chloride 2.17E-02 

8enzo( a)anlhracene 7.76E-03 

Benzo{a)pyrene 8.03E-03 

Benzo(b)fluoranthene 8.45E-03 

Aluminum 1.08E+04 

Barium 7.71E+Ol 

Cadmium 2.82E-Ol 

Chromium 1.48E+Ol 

Iron 2.07E+04 

Manganese B.71E+02 

Nickel 1.2BE+Ol 

Selenium 6.34E-Ol 

(total) 

Medium 
EPC 

Units 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWC CRANE. INDIANA 

Route Roule EPC lntak:e Intake Reference Reference 

EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Value Unils for Hazard Units 
Calculation (1) 

1.59E-03 mglkg M 4.5E-09 mg/kg-day 6.00E-02 mg/kg-day 

2.17E-02 mglkg M 6.1E-OB mg/kg-day 6.00E-02 mg/kg-day 

7.76E-03 mg/kg M 2.2E-08 mg/kg-day mg/kg-day 

8.03E-03 mg/kg M 2.3E-08 mg/kg-day mg/kg-day 

B.45E-03 . nlg/kg M 2,4E-08 mg/kg-day mg/kg-day 

1.0BE+04 .mg/kg M 3.0E-02 mg/kg-day 1.00E+OO mg/kg-day 

.7.71E+Ol mg/kg M 2.2E-04 mg/kg-day 7.00E-02 mg/kg-day 

2.S2E-Ol mg/kg M 7.9E-07 mg/kg-day 5.00E-04 mg/kg-day 

l.4BE+Ol mg/kg M 4.2E-05 mg/kg-day 3.00E-03 mg/kg-day 

2.07E.04 mg/kg M 5.BE·02 mg/kg-day 3.00E-Ol mg/kg-day 

B.71E+02 mg/kg M 2.5E-03 mglkg-day 7.00E·02 mg/kg-day 

1.2BE,Ol mg/~g M 3.SE-05 mg/kg-day 2.00E-02 mg/kg·day 

6.34E-Ol mg/kg M 1.BE-06 mg/kg-day 5.00E-03 mg/kg-day 

1.59E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day 

2.17E-02 mg/kg M mg/kg·day 6.00E-02 mg/kg-day 

7.76E-03 mg/kg M 1.0E-OB mg/xg-day mglkg-day 

8.03E·03 mg/kg M llE-OB mg/kg-day mg/kg·day 

B.45E-03 mg/kg M 1.1 E-OB mg/kg-day mg/kg-day 

1.08E+04 mg/kg M mg/kg-day 1.00E+OO mg/kg-day 

7.71E.Ol mg/kg M mg/kg-day 4.90E-03 mg/kg-day 

2.82E-Ol mg/kg M 2.9E-09 mg/kg-day 2.50E-05 mg/kg·day 

1.4BE+Ol mg/kg M mg/kg-day 7.50E-05 mg/kg-day 

2.07E+04 mg/kg M mg/kg-day 3.00E-Ol mg/kg-day 

B.71E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg·day 

l.2BE+Ol mg/kg M mg/kg-day 8.00E-04 mg/kg-day 

6.34E-Ol mg/kg M mg/kg-day 5.00E-03 mg/kg-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 'NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

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

Dermal Absorption Fraction from SOil(ASS) (US EPA 2001): 

Cadmium· 0.001 

PAHs - 0.13 

MGSBW.idS Table? 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 

• 

Hazard 
Quotient 

7.5E-OB 

1.0E-06 

3.0E-02 

3.1E-03 

1.6E-03 

1.4E-02 

1.9E-Ol 

3.5E-02 

1.8E-03 

3.6E-04 

2.8E-Ql 

1.2E-04 

1.2E·04 

2.8E-01 

10/2/2.,25 AM 
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Exposure 
Route 

Ingeslion 

Dermal 

• 
TABLE 8.1 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 
Medium: Surface Soi1lSubsurface Soit 
Exposure Medium: Surface SOil/subsurface SoU 
Exposure Point: Entire Sile 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1.1.2.2· Tetrachloroethene 1.59E-03 

Methylene Chloride 2.17E·02 

Benzo(a)anlhracene 7.76E-03 

Benzo(a)pyrene 8.03E-03 

Benzo(b)fluoranthene 8.4SE-03 

AlumInum 1.0BE+04 

Barium 7.71 E+Ol 

Cadmium 2.82E-Ol 

Chromium 1.48E+Ol 

Iron 2.07E+04 

Manganese 8.71 E+02 

Nickel 1.28E+Ol 

Selenium 6.34E-Ol 

itotal) 

1,1,2,2-Telrachloroelhene 1.S9E-03 

Methylene Chloride 2.17E-02 

Benzo(a)anthracene 7.76E·03 

Benzo(a)pyrene B.03E-03 

8enzo(b)lluoranlhene B.4SE-03 

Aluminum 1.0BE+04 

Barium 7.71E+Dl 

Cadmium 2.82E-Ot 

Chromium I.4BE+Ol 

Iron 2.07E+04 

Manganese B.71E+D2 

Nickel 1.2BE+Ol 

Selenium 6.34E-Ol 

(\otal) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWC CRANE. INDIANA 

Route Route EPC Selected Inlake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation II) Units 

1.59E-03 mglkg M 6.4E-l1 mg/kg-day 

2.17E-02 mg/kg M 8.7E-l0 mg/kg-day 

7.76E-03 mg/kg M 3.1E-l0 mg/kg-day 

8.03E-03 mg/kg M 3.2E-l0 mg/kg-day 

8.4SE-03 mg/kg M 3.4E-l0 mg/kg-day 

1.0BE+04 mg/kg M 4.3E-04 mg/kg-day 

7.71E+Ol mg/kg M 3.1E-06 mg/kg-day 

2.82E-Ol mg/kg M 1.1 E-OB mg/kg-day 

I.4RE+Ol mg/kg M 6.0E-07 mg/kg-day 

2.07E+04 mg/kg M 8.3E-04 mglkg-day 

8.71E+02 I;j, mg/kg M 3.SE-OS mg/kg-day 

1.28E+Ol _I >:,,"' mg/kg M S.2E-07 mglkg-day 

6.34E-Ol mg/kg M 2.6E-08 mg/kg-day 

lS9E-03 mg/kg M mg/kg-day 

2.17E-02 mg/kg M mg/kg-day 

7.76E-03 mg/kg M 1.5E-l0 mglkg-day 

8.03E-03 mglkg M l.SE-l0 mg/kg-.day 

BASE-03 mg/kg M 1.6E-l0 mg/kg-day 

1.08E+04 mg/kg M mg/kg-day 

7.71E+Ol mg/kg M mg/kg-day 

2.82E-Ol mg/kg M mglkg-day 

1.48E+Ol mg/kg M mg/kg-day 

2.07E+04 mg/kg M mg/kg-day 
B.71E+02 mg/kg M mg/kg-day 

1.2BE+Ol mglkg M mg/kg-day 

6.34E-Ol mg/kg M mg/kg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

2.00E-Ol (mg/kg-day) 

7.S0E-03 (mg/kg day) , 

7.30E-Ol (mg/kg dayI" 

7.30E+OO . (mg/kg-day)' 

7.30E-Ol (mg/kg-day)" 

(mg/kg-day) , 

(mg/kg-day)" 

(mg/kg-day) , 

(mg/kg-dayr' 

(mg/kg-day) , 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day), 
(nly/kg-day)·1 

7.30E-Ol (mg/kg-dayr' 

7.30E+00 (mg/kg-day) , 

7.30E-Ol (mg/kg-day)" 

(mg/kg-dayr' 

(mg/kg-day), , 

(mg/kg·day) , 

(mg/kg-day) , 

Imglkg-day)" 

(mg/kg-day)' 

(mg/kg-day) , 

(mg/kg-day) , 

Total Risk Acros8 All Expo5ure Routes/Pjlthways 

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

Dermal Absorption Fraction from SoiI(ASS) (US EPA 2001\: 

Cadmium - 0.001 Volali1es - No ASS value provided 

PAHs - 0.13 Other Metals - No ASS value provided 

MGSBConstW.xls Table8 

Cancer 

Risk 

1.3E-ll 

6.SE-12 

2.3E-l0 

2.4E-09 

2.SE-l0 

2.ge-09 

1.lE-l0 

1.1E-09 

1.2E-l0 

1.3E-09 

4.2E-09 

• 
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Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.1 a - CENTRAL TENDENCY EXPOSURE (CTE) 

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

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timelrame: Future 

Medium: Surface Soil/Subsurface Soil 

Exposure Medium: SUrf.ace ~oil/subsurface Soil 

Exposure Point: Entire Site 

Receptor Population' Construction Worker 

Receptor Age: Adult 

Chemical Medium 
at PotentIal EPC 

Concern Value 

1,1,2,2-Telrachloroethene 1.S9E-03 

Methylene Chloride 2.17E-02 

Benzo(a)anthracene 7.76E-03 

Benzo(a)pyrene 8.03E-03 

Benzo(b)fluoranthene B.4SE-03 

Aluminum 1.0BE.04 

Barium 7.71E+Ol 

Cadmium 2.B2E-Ol 

Chromium 1.48E+01 

Iron 2.07E+04 

Manganese B.71E+02 

Nickel 1.2BE+Ol 

Selenium 6.34E-01 

(total) 

1.1.2,2-T etrachloroethene 1.S9E-03 

Methylene Chlonde 2.17E-02 

Benzo(a)anthracene 7.76E-03 

Benzo(a)pyrene B.Q3E-03 

8enzo(b)lIuoranthene B.4SE-03 

Aluminum 1.0BE+04 

Barium 7.71E+Ol 

Cadmium 2.B2E-Ol 

Chromium 1.4BE+Ol 

Iron 2.07E+04 

Manganese B.7IE+02 

Nickel 1.2BE+01 

Selenium 6.34E-Ol 

Thallium 1.79E+OO 

(Iotal) 

Medium Route 
EPe EPe 

Units Value 

mglkg 1.S9E-03 

mglkg 2. 17E-02 

mglkg 7.76E-03 

mglkg B.03E-03 

mg/kg B.4SE·03 

mglkg 1.0BE+04 

mgikg 7.71 E+Ol 

mg/kg 2.B2E-Ol 

mglkg 1.48E+Ol 

mg/kg 2.07E+04 

mg/kg B.7IE+02 

mg/kg 1.2SE+Ol 

mglkg 6.34E-Ol 

mg/kg 1.S9E·03 

mg/kg 2. 17E·02 

mg/kg 7.76E·03 

mg/kg B.03E-03 

mglkg 8.45E-03 

mgikg 1.0BE.04 

mg/kg 7.71E+Ol 

mg/kg 2.B2E-Ol 

mglkg 1.4BE+Ol 

mglkg 2.07E+04 

mgikg B.71 E.02 

mglkg 1.28E+01 

mglkg 6.34E-Ol 

mglkg 1.79E+OO 

NSWC CRANE. INDIANA 

Route EPC Intake Intake Reference Reference 
EPe Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mglkg M 2.2E-09 mglkg-day 6.00E·02 mglkg-day 

mglkg M 3.1E-OB mglkg·day 6.00E-02 mglkg-day 

mglkg M 1.lE-OB mglkg-day mglkg·day 

mglkg M 1.1E-OB mg/kg-day mg/kg·day 

mglkg M 1.2E-OB mg/kg·day mg/kg-day 

mglkg M 1.5E-02 mglkg-day 1.00E+OO mg/kg·day 

mglkg M 1.1E·04 mg/kg-day 7.00E-02 mg/kg-day 

• mglkg M 4.0E-07 mg/kg-day S.OOE·04 mg/kg-day 

mglkg M 2.1E·OS mglkg-day 3.00E-03 mg/kg-day 

mglkg M 2.9E·02 mg/kg-day 3.00E-Ol mg/kg·day 

mg/kg M 1.2E·03 mg/kg-day 7.00E-02 mg/kg-day 

I mglkg M 1.BE·OS mg/kg-day 2.00E·02 mg/kg·day 

mglkg M B.9E·07 mg/kg-day S.OOE-03 mg/kg-day 

mg/kg M mg/kg·day £.OOE-02 mg/kg-day 

mglkg M mg/kg·day 6.00E-02 mg/kg·day 

mg/kg M 3.0E-09 mg/kg·day mg/kg·day 

mglkg M 3.1E-09 mg/kg-day mglkg-day 

mglkg M 3.2E-09 mg/kg-day mg/kg-day 

mglkg M mglkg-day 1.00E+OO mg/kg-day 

mg/kg M mg/kg-day 4.90E-03 mg/kg-day 

mg/kg M B.3E-l0 mglkg-day 2.S0E·OS mg/kg-day 

mglkg M mglkg-day 7.S0E-OS mg/kg-day 

mglkg M mglkg-day 3.00E-Ol mg/kg-day 

mglkg M mg/kg·day 2.BOE-03 mg/kg-day 

mglkg M mglkg-day B.OOE-04 mglkg-day 

mglkg M mglkg-day S.OOE-03 mglkg·day 

mglkg M mg/kg-day 7.00E-OS mglkg-day 

Reterence ReleTEmc9 
Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Ro.utes/Pathways 

(1) Specify Medium-Specific (M) or Routs-Specific (R) ErC selected for hazard calculation. 

Dermal Absorption Fraction from Soll(ASS) (US EPA 2001 ): 

Cadmium - 0.001 

PAHs - 0.13 

MGSBWCTE.XIS Table7 

Volatiles - No ASS value provided 

Other Metals - No ASS valuG provided 

• 

Hazard 
Quotient 

3.7E-08 

S.lE-07 

1.5E-02 

1.6E-03 

7.9E-04 

7.0E-03 

9.7E-02 

1.BE-02 

9.0E-04 

1.BE-04 

1.4E-Ol 

3.3E-OS 

3.3E-05 

1.4E-01 

10/2/W27 AM 



• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.1a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soil/Subsurface Soil 

Exposure MedIum: Surface Soil/subsurface Soil 

E)(p05Ure Point: Entire Sile 

Receptor Population: Construction Worker 

Receptor Age: Adull 

Chemical Medium 

of Potential EPC 

Concern Value 

1.1.2.2-Tetrachloroethene 1.S9E·03 

Methylene Chloride 2.17E·02 

Benzo(a)anthracene 7.76E-03 

Benzo(a)pyrene 8.03E·03 

Benzo(b )fluoranlhene 8.4SE·03 

Aluminum 1.0BE+04 

Barium 7.71E+Ol 

Cadm1um 2.82E·Ol 

Chromium I.4BE+Ol 

Iron 2.07E+04 

Manganese B.71 E+02 

Nicke! 1.2BE+Ol 

Selenium 6.34E·OI 

110lal) 

1,1.2.2-Tetrachloroethene 1.59E-03 

Methylene Chloride 2.17E·02 

Benzo(a)anth'racene 7.76E·03 

Benzo(a)pyrene 8.03E·03 

Benzo(b )fluoranthene B.4SE·03 

Aluminum 1.08E+04 

Barium 7.71E+Ol 

Cadmium 2.82E-Ol 

Chromium I.4BE+Ol 

Iron 2.07E+04 

Manganese 8.71E+02 

Nickel 1.2BE+Ol 

Selenium 6.34E·Ol 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

rng/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Olg/kg 

mg/kg 

mg/kg 

. mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

NSWC CRANE. INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

1.S9E-03 mg/kg M 3.2E-ll mg/kg-day 

2.17E-02 mg/kg M 4.4E·l0 mg/kg·day 

7.76E·03 mg/kg M 1.6E-l0 mg/kg-day 

8.03E-03 mg/kg M 1.6E-l0 mg/kg·day 

8.4SE·03 mg/kg M 1.lE-1O mg/kg·day 

1.08E+04 mg/kg M 2.2[-04 mg/kg-day 

7.71E+Ol mg/kg M 1.6E·06 mg/kg·day 

2.82E·Ol mg/kg M S.7E·09 mg/kg-day 

1.48E+01 mg/kg M 3.0E-07 mg/kg-day 

2.07E+04 mg/kg M 4.2E-04 mg/kg-day 

8.71E+02 -:-+ mg/kg M l.BE·OS mglkg-day 

1.2BE+Ol :"" mg/kg M 2.6E·07 mg/kg-day ,.,,-
6.34E·Ol mg/kg M 1.3E-OB mg/kg-day 

I.S9E·03 mg/kg 
.. 

M mg/kg-day 

2.17E-02 mg/kg M mg/kg·day 

7.76E·03 mg/kg M 4.2E·ll mg/kg-day 

B.03E-03 mg/kg M 4.4E·ll mg/kg-day 

8.4SE-03 mg/kg M 4.6E·l1 mg/kg·day 

1.08E+04 Olg/kg M mg/kg-day 

7.71 E+Ol Olg/kg M mg/kg-day 

2.82E-Ol mg/kg M mg/kg·day 

1.48E+Ol mg/kg M mg/kg-day 

2.07E+04 mg/kg M mg/kg-day 

B.71 E+02 mg/kg M mg/kg-day 

1.2BE+Ol mg/kg M mg/kg-day 

6.34E-Ol mg/kg M mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

2.00E-Ol (mg/kg·day) 

7.S0E-03 (mg/ko·day)' 

730E·Ol (mg/kg-day) , 

7.30E+00 Img/kg·day)' 

7.30E-Ol Img/kg·day) , 

Img/kg-day) , 

Img/kg·day) , 

(mg/kg·day) , 

Img/kg·day)' 

Img/kg-day) , 

Img/kg·day) , 

(mglkg-day) , 

(mg/kg-day) , 

Img/kg·day) 

Img/kg-day) , 

7.30E-Ol Img/kg·day)' 

7.30E+00 Img/kg·day) , 

7.30E·Ol Img/kg·day) , 

Img/kg-day) , 

(mg/kg·day)' 

Img/kg·day)' 

Img/kg-day)' 

Img/kg·day)' 

(mg/kg-day) 1 

Img/kg-day)' 

Img/kg-day), 

Total Risk Across All Exposure RoutesfP.alhways 

(1) Specify Medlum·Specific (M) or Aoute-Specific (A) EPC selected for risk calculation. 

Dermat Absorption Fraction from Soil(ASS) (USEPA 2001): 

Cadmium - 0.001 Volatiles· No ASS value prOVided 

PAHs - 0.13 Other Metals - No ASS value provided 

MGSBConstWCTE.xls Table8 

• 

Cancer 

Risk 

6.4E-12 

3.3E-12 

1.IE-l0 

1.2E·09 

1.2E-l0 --'-:;.1i~" .. 

1.4E-09 

3.1E-l1 

3.2E-l0 

3.4E-l1 

3.BE-10 

1.BE-09 

10/2/2002 7:27 AM 



Exposure 

Route 

Ingestion 

Dermal 

... 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Entire Site 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

Fi Fraction ingested 

EF EXjOosure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non, Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surtace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (SOlid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non·Cancer) ___ 

TABLE 4.2 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units RME RME CTE 

Volue Rationalel Value 

Reference 

mg/kg Max or 95% UCL U.S. EPA. May 1992 Max or 95% UCL 

mg/day 100 U.S. EPA. May 1993 50 

.. (31 1.0 U.S. EPA. May 1993 1.0 

days/year 24 Professional Judgement 12 

. years 25 U.S. EPA. May 1993 9 

kg/mg 1.0E·06 U.S. EPA. December 1989 1,OE·06 

kg 70 U.S. EPA. May 1993 70 

days 25.550 U.S. EPA. December 1989 25.550 

days 9.125 U.S, EPA, December 1989 3,285 

mg/kg Max or 95% UCL U.S. EPA. May 1992 Max or 95% UCL 

kg/mg 1.0E·06 U.S. EPA, December 1989 1.0E·06 

cm'/day 3.300 U,S. EPA, September 2001 3.300 

mg/cm' 0.2 U.S. EPA. September 2001 0.02 

unitless chemical specific U.S. EPA. September 2001 chemical specific 

days/year 24 Professional Judgement 12 

years 25 U.S. EPA. May 1993 9 

kg 70 U.S. EPA. May 1993 70 

days 25.550 U.S. EPA. December 1989 25,550 

days 9,125 U.S. EPA. December 1989 3.285 

CTE 

Rationalel 

Reference 

U.S. EPA. May 1992 

U.S. EPA. May 1993 

U.S. EPA, May 1993 

1/2 RME value 

U.S. EPA. May' 1 993 

U.S. EPA. December 1989 

U.S. EPA. May 1993 

U.S. EPA. December 1989 

U.S. EPA. December 1989 

U.S. EPA. May 1992 

U.S. EPA. December 1989 

U.S. EPA. September 2001 

U.S. EPA. September 2001 

U.S, EPA. September 2001 

112 RME value 

U.S. EPA. May 1993 

U.S. EPA. May 1993 

U.S. EPA, December 1989 

U.S. EPA. December 1989 

Surface soil is defined as soil collected from depths of 0 to 2 foot bgs. 

COl = Chronic Daily Intake 

MGSS.XIS Table4 

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 

Cancer Ingestion Intake - CTE = 3.02E-09 
Noncancer Ingestion Intake - CTE = 2.35E-OB 

Cancer Dermal Intake - CTE = 3.99E-09 
Noncancer Dermal Intake - CTE = 3.10E-OB 

• 

Inlake EQuationl 

Model Name 

Ingestion COl fmg/kg/day) = 

CSQiI ~ IR x Fi x EF x !;D ~ QF 

BW x AT 

USEPA,December1989 

Dermal COl (mg/kg/day) = 
Csoil x CF x SA x AF x AB§ x EF x ~D 

BW xAT 

USEPA. December 1989 

i 

--- ------------- --
j 

• 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Maintenance Workers 
Receptor ~e: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Methylene Chloride 2.tSE-02 

Aluminum t.4tE.04 

Iron 2.13E+04 

Selenium 7.9SE-Ol 

(total) 

Methylene Chloride 2.1SE-02 

Aluminum t.4tE.04 

Iron 2.t3E.04 

Selenium 7.9SE-Ot 

(total) 

• 
TABLE 7.2 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU t - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Rcute Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units tor Hazard Units 

Calculation (t) 

mglkg 2. tSE-02 mgll<g M 2.0E-09 mgll<g-day S.OOE-02 

mgll<g t.4tE.04 mglkg M t.3E-03 mglkg-day 1.00E+OO 

mglkg 2. t3E+04 mgll<g M 2.0E-03 mglkg-day 3.00E-Ot 

mgll<g 7.9SE-Ot mglkg M 7.5E-OS mglkg-day 5.00E-03 

mglkg 2.1SE-02 mgll<g M mglkg-day S.OOE-02 

mglkg t.4tE.04 mgll<g M mglkg-day t.OOE+OO 

mglkg 2.t3E+04 mglkg M mglkg-day 3.00E-Ot 

mgikg 7.9SE-Ot mgll<g M mglkg-day 5.00E-03 
: 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

- -- Total Hazard Index Across All Exposure Routes/Pathways 
0- .'., 

• 

Hazard ! 

Quotient 

3.4E-OS 

t.3E-03 

S.7E-03 

t.5E-05 

8_0E-03 

8.0E-03 

(t) Speeily Medium-Specific (M) or Route-Specilic (R) EPC selected lor hazard calculation. 

Dermal Absorption Fraction from SoiI(ABS) (USEPA 2001): 

Volatiles - No ABS value provided 

Other Metals - No ABS value provided 

MGSSMainW.xls Table7 9/17/20028:56 AM 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.2 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soli 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Methylene Chloride .2.16E-02 

Aluminum 1,41E+04 

Iron 2.13E+04 

Selenium 7.96E-Ol 

(total) 

Methylene Chloride 2.16E,02 

Aluminum 1,41E+04 

Iron 2.13E+04 

Selenium 7.96E-Ol 

(total) 

Medium 

EPC 

Units 

mglkg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.16E-02 mg/kg M 7.3E-1Q mg/kg-day 

'1,41E+04 . mglkg M 4.7E-04 mg/kg-day 

2.13E+04 mg/kg M 7.1E-04 mg/kg-day 

7.96E-Ol mg/kg M 2.7E-08 mg/kg-day 

2.16E-02 mg/kg M mg/kg-day 

1.41E+04 mg/kg M mg/kg-day 

2.13E+04 mg/kg M mg/kg-day 

7.96E-Ol mg/kg M mg/kg-day 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.SOE-03 (mg/kg-daYr S,4E-12 

(mg/kg-dayr' 

(mg/kg-dayr' 

(mg/kg-dayr' 

5.4E-12 

7.S0E-03 (mg/kg-daYr 

(mg/kg-dayr' 

(mg/kg-dayr' 

(mg/kg-dayr' 

Total Risk Across All Exposure Routes/Pathways 5.4E-12 

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

Dermal Absorption Fraction from Soil(ASS) (USEPA 2001 ): 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 

MGSS.W.XIS TableS • 9/17/20.6 AM 



• 

E)(posure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Sunace Soil 

Exposure Medium: Surface Soi! 

Exposure Point: Entire Site 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Methylene Chloride 2.16E-02 

Aluminum 1A1E+04 

Iron 2.13E+04 

Selenium 7.96E-01 

(total) 

Methylene Chloride 2.16E-02 

Aluminum 1A1E+04 

Iron 2.13E+04 

Selenium 7.96E-01 

(total) 

• 
TABLE 7.2a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/kg 2.16E-02 mg/kg M 5.1E-10 mg/kg-day 6,OOE-02 

mg/kg 1A1E+04 mg/kg M 3.3E-04 mg/kg-day 1.00E+OO 

mg/kg 2,13E+04 mg/kg M 5.0E-04 mg/kg-day 3,OOE-01 

mg/kg 7.96E-01 mglkg M 1.9E-OB mg/kg-day 5.00E-03 

mg/kg 2.16E-02 mg/kg M mg/kg-day 6.00E-02 

mg/kg 1A1E+04 mg/kg M mg/kg-day 1.00E+OO 

mg/kg 2.13E+04 mg/kg M mg/kg-day 3.00E-01 

mglkg 7.96E-01 mg/kg M mglkg-day 5.00E-03 

' ... 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA - NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

"'i,'! ::",~ Total Hazard Index Across All Exposure Routes/Pathways 

• 

Hazard 

Quotient 

B.SE-09 

3.3E-04 

1.7E-03 

3.7E-06 

2_0E-03 

2_0E~03 

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

Dermal Absorption Fraction from SoiI(ABS) (USEPA 2001): 

Volatiles - No ABS value provided 

Other Metals - No ABS value provided 
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Exposure 

Roule 

Ingestion 

Dermal 

TABLE 8.2a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION .OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL 

SWMU 1.- MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Chemical - Medium 

of Potential EPC 

Concern Value 

Methylene Chloride 2.16E-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-01 

(total) 

Methylene Chloride 2.16E-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

NSWC CRANE, INDIANA 

Route Roule EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1 ) Units 

2.16E-02 mg/kg M 6.5E-11 mg/kg-day 

1.41E+04 mg/kg M 4.3E-OS mg/kg-day 

2.13E+04 mg/kg M 6.4E-OS mg/kg-day 

7.96E:01 mg/kg M 2.4E-09 mg/kg-day 

2.16E-02 mg/kg M mg/kg-day 

1.41E+04 mg/kg M mg/kg-day 

2.13E+04 mg/kg M mg/kg-day 

7.96E-01 mg/kg M mg/kg-day 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

- . 

7.50E-03 (mg/kg-day)' 4.9E-13 I 

(mg/kg-day)" 
I 

(mg/kg-day)" 
I 

(mg/kg-day)" 

4_9E-13 

7.S0E-03 (mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 4,9E-13 

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

Dermal Absorption Fraction from Soil(ASSl (US EPA 20011: 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 

MGSS.WCTEXIS Table8 
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• 

Exposure 

Route 

tngestion 

Dermal 

Scenario Timelrame: Future 

Medium: Surlace Soil 

Exposure Medium: Surlace Soil 

Exposure Point: Entire Site 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentration in' Soil 

IR Ingestion Rate of Soil 

Fi Fraction ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT·C AveraginR Time (Cancer) 

AT·N Averaging Time (Non'Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Surlace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non· Cancer) 

• 
TABLE 4.3 

VALUES OF DAILY iNTAKE CALCULATIONS FOR EXPOSURE OF 

OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units RME RME CTE 

Value Rationalel Value 

Relere"ce 

mg/kg Max or 95% UCL U.S. EPA, May 1992 Max or 95% UCL 

mg/day 100 U.S. EPA, May 1993 50 

.. m 1.0 U.S. EPA, May 1993 1.0 

days/year 250 U.S. EPA, May 1993 219 

years 25 U.S. EPA, May 1993 9 

kg/mg 1.0E·06 U.S. EPA, December 1989 1.0E·06 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 9,125 U.S. EPA December 1989 3,285 

mg/kg Max or 95% UCL U.S. EPA, May 1992 Max or 95% UCL 

kg/mg 1.0E·06 U:S. EPA, December 1989 1.0E·06 

cm'/day 3,300 ' U.S. EPA, September 2001 3,300 

mglcm' 0.2 U.S. EPA, September 2001 0.02 

unitless chemical specific U.S. EPA, September 2001 chemical specific 

days/year 250 U.S. EPA, May 1993 219 

years 25 U.S. EPA, May 1993 9 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 9,12S_ U.S. EPA, Decern~r 1989 a,285 

CTE 

Rationalel 

Reference 

U.S. EPA, May 1992 

U.S. EPA, M~ 1993 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA. May 1993 

U.S. EPA, December 1989 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, May 1992 

U.S. EPA, December 1989 

U.S. EPA, September 2001 

U.S. EPA September 2001 

U.S. EPA. September 2001 

U.S. EPA, May 1993 

U.S. EPA, May_ 1993 

U.S. EPA, May t993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Surface soil is defined as soil collected from depths 01 0 to 2 fool bgs, 

COl = ChroniC Daily Intake 

MGSSOccupW.xls Table4 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (SW x AT) 
Dermal Intake = (CF x SA x AF x ASS x EF x ED) I (SW 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 

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 

• 

Imake Equationl 

Model Name 

Ingestion COl (mg/kg/day) = 
! 

~~QiI x IR x Fi x !;;F x EQ ~ ~F 

BW xAT 
,~ 

USEPA, December 1989 

"1--1-, 

:--:: 

Dermal COl (mg/kg/day) = 

Csoil x CF x SA x AF x ABS x EF x ED .,. 
~ .' .. ';>" 

BW xAT .';.:r 

USEPA, December 1989 

't:;, 

I 
I 



Exposure 
Roule 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 

Exposure Medium: Suriace Soil 

Exposure Point: Entire Site 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Methylene Chloride 2.16E·02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E·01 

(total) 

Methylene Chloride ·2.16E·02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-01 

(total) 

TABLE 7.3- REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 1 • MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Route Route EPe Intake Intake Reference 

EPC EPC EPC Selected (Non·Cancer) (Non·Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mglkg 2.16E·02 mg/kg M 2.1E·OB mglkg·day 6.00E·02 

mglkg 1.41E+04 mglkg M 1.4E·02 mg/kg·day 1.00E+OO 

mglkg 2.13E+04 mglkg M 2.1E·02 mg/kg-day 3.00E-01 

mglkg 7.96E·01 ,mglkg M 7.BE·07 mg/kg-day 5.00E·03 

mglkg 2.16E·02 mg/kg M mglkg·day 6.00E·02 

mglkg 1.41E+04 mg/kg M mglkg·day 1.00E+OO 

mglkg 2.13E+04 mg/kg M mg/kg·day 3.00E-01 

mglkg 7.96E·01 mglkg M mglkg·day 5.00E·03 

Reference Reference Reference 

Dose Units Concentration Concentration 
Units 

mg/kg·day NA NA 

mg/kg·day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mg/kg·day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mglkg·day NA NA 

Total Hazard Index Across All Exposure RoutesfPathways 

Hazard 

Quotient 

3.5E·07 

1.4E·02 

6.9E·02 

1.6E·04 

8.3E-02 

S.3E-02 

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

Dermal Absorption Fraction from Soil(ABS) (USEPA 20011: 

Volatiles· No ASS value provided 

Other Metals· No ASS value provided 
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• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE B.3 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Methylene Chloride 2.16E-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-Ol 

(total) 

Methylene Chloride. 2.16E-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-Ol 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

-
mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.16E-02 mg/kg M 7.6E-09 mg/kg-day 

1.41E+04 mg/kg M 4.9E-03. mg/kg-day 

2.13E+04 mg/kg M 7.4E-03 mg/kg-day 

7.96E-Ol mg/kg M 2.BE-07 mg/kg-day 

2.16E-02 _.' mg/kg M mg/kg-day 

1.41E+04 ___ mgr~g M mg/kg-day 

2.13E+04 '-;''';''g/kg M mg/kg-day 

7.96E-Ol mg/kg M mg/kg-day 

" 

• 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.50E-03 (mg/kg-day)' S.7E-ll 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

5.7E-ll 

7.S0E-03 (mg/kg-day)' 

(mg/kg-day)" -" 
'1 

" 

(mg/kg-day)" '"-- . 

(mg/kg-day)" " ., 

Total Risk Across All Exposure Routes/Pathways 5.7E-ll 1 

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

Dermal Absorption Fraction from Soil(ASS) (USEPA 2001): 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 
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Exposure 
Route 

Ingesllon 

Dermal 

Scenario Timeframe: Future 
Medium: Suriace Soil 

Exposure Medium; Surface Soil 
Exposure Point: Entire Site 
Receptor Population: Occupational Workers 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Methylene Chloride 2.l6E-02 

Aluminum 1.41E+04 

Iron 2.l3E+04 

Selenium 7.96E-Ol 

(Iolal) 

Melhylene Chloride 2,16E-02 

Aluminum 1.41E+04 

Iron 2.13EI-04 

Selenium 7.96E-Ol 

(Iotal) 

TABLE 7.3a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medlurll Route Route EPC Inlake In lake Reference 
EPC EPC EPC Selecled (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (t) 

mg/kg 2.l6E-02 mglkg M 9.3E-09 mg/kg-day 6.00E-02 

mglkg 1.41E+04 mg/kg M 6.0E-03 mg/kg-day 1.00E+OO 

mglkg 2.l3E+04 mg/kg M 9.1E-03 mg/kg-day 3.00E-Ol 

mg/kg ,7,96E-Ol mglkg M 3.4E-07 mg/kg-day S,OOE-03 

mglkg 2.l6E-02 mglkg M mg/kg-day 6,OOE-02 

mg/"g 1.41E+04 mg/kg M mg/kg-day 1.00E+OO 

mg/kg 2,13E+04 mg/kg M mg/kg-day 3,OOE-Ol 

mglkg 7.96E-Ol mg/kg M mg/kg-day S,OOE-03 

Reference Reference Reference 
Dose Units Concentration Concentration 

Unils 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.SE-07 

6.OE-03 

3.0E-02 

6.BE-OS 

3.6E-02 

3_6E-02 

(1) Specify Medium-Specilic (M) or Roule-Specific (R) EPC selected for hazard calculalion. 

Dermal Absorption Fraction from SoiI(ABS) (US EPA 2001): 

Volatiles - No ABS value provided 

Other Metals - No ABS value provided 
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• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE B.3a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Methylene Chloride 2.16E-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-01 

(tolal) 

Methylene Chloride 2.16E,02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

NSWC CRANE, INDIANA 

Route ROlrte EPC Selected Intake Inlake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.16E-02 mg/kg M 1.2E-09 mg/kg-day 

1.41E+04 mg/kg M 7.BE-04 mg/kg-day 

2.13E+04 mglkg M 1.2E-03 mglkg-day 

7.96E-01 mg/kg M 4.4E-OB mg/kg-day 

2.16E-02 .; mg/kg M mglkg-day 

1.41E+04 _~".'g/kg M mglkg-day 

2.13E+04 ~". mglkg M mg/kg-day 

7.96E-01 mglkg M mg/kg-day 

• 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.50E-03 . (mg/kg-day)' B.9E-12 

(mglkg·day)" 

(mglkg-day)" 

(mglkg-day)" 

8.9E·12 

7.50E-03 (mg/kg-day)' 

(mglkg-day)" ' .... 
(mglkg-day)" -::... 
(mglkg-day)" .' 

-
Total Risk Across All Exposure Routes/Pathways 8.9E-12 

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

Dermal Absorption Fraction from SoiI(ASS) (US EPA 2001 ): 

Volatiles - No ASS value provided 

Other Metals· No ASS value provided 

MGSSOccupWCTE.xls Table8 9/17/20029:00 AM 

': 
-; ':r~ 
. --~.~. 
'-~. c::: ..... \. 

'.,~ 
,'.,~~ th 



Exposure 

Route 

Ingestion 

Dermal 

Scenario Tlmeframe: Future 

Medium: Suriace Soil 

Exposure Medium: Suriace Soil 

Exposure Point: Entire Site 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentration In Soil 

IR Ingestion Rate of Soil 

FI Fraction Ingested 

EF Exposure Frequency 

ED . Exposure Duration 

CF Conversion Factor 

BW B05!~ight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

esoil Chemical Concen1ration in Soil 

CF Conversion Faclor 

SA Skin Suriace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (SOlid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mQ!kQ 

mglday 
.)3) 

TABLE 4.4 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

RME RME CTE 

Value Rationale! Value 

, Reference 

Max or 95% UCl U.S. EPA, May 1992 Max or 95% UCl 

100 U.S. EPA, May 1993 50 

1.0 U.S. EPA, May 1993 1.0 

days!year 52 Professional Judgement 26 

years 30 U.S. EPA, May 1993 9 

kglmg 1.0E-OS U.S. EPA, December 1989 1.0E-06 

kg YO U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 10,950 U.S. EPA, December 1989 3,285 

mg/kg Max or 95% UCL U.S. EPA, Mav 1992 Max or 95% UCL 

kQ!mg 1.0E-OS U.S. EPA, December 1989 1.0E-OS 

cm'!day 9,190 U.S. EPA, August 1997 7,770 

mg!cm' 0.07 U.S. EPA, September 2001 0.01 

unit less chemical specific U.S. EPA, September 2001 chemical specific 

days!year 52 Professional Judgement 26 

years 30 U.S. EPA. May 1993 9 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 10,950 U.S. EPA, December 1989 3,285 

CTE 

Rationale! 

Reference 

U.S. EPA, May 1992 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

112 R M E value 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, May 1992 

U.S. EPA, December 1989 

U.S. EPA, August 1997 

U.S. EPA, September 2001 

U.S. EPA, September 2001 

1!2 RME value 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Surface soil is defined as soil collected from depths of 0 to 2 foot bgs. 

COl = Chronic Daily Inlake 

MGSSwer.xls Table4 

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 = B.72E-OB 
Noncancer Ingestion Intake - RME = 2.04E-07 

Cancer Dermal Intake - RME = 5.61 E-07 
Noncancer Dermal Intake - RME = 1.31 E-06 

Cancer Ingestion Intake - CTE = 6,54E-09 
Noncancer Ingestion Intake - CTE = 5.09E-OB 

Cancer Dermal Intake - CTE = 1.02E-OB 
Noncancer Dermal Intake - CTE = 7.91 E-OB 

• 

Intake Equation! 

Model Name 

Ingestion COl (mg/kg/day) = 

Q§Qil x IR x Fi x EF x IiQ ~ QF 

BW xAT 

USEPA. December 1989 

Dermal COl (mg/kg/day) = 
Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

US EPA. December 1989 

• 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surtace Soil 

Exposure Medium: Surtace Soil 

Exposure POint: Entire Site 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern -Value 

Methylene Chloride 2.1SE-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.9SE-01 

(total) 

Methylene Chloride 2.1 SE-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.9SE-01 

(total) 

• 
TABLE 7.4 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (1) 

mg/kg 2.1SE-02 mg/kg M 4.4E-09 mg/kg-day S.OOE-02 

mg/kg 1.41E+04 mg/kg M 2.9E-03 mg/kg-day 1.00E+OO 

mglkg 2.13E+04 mg/kg M 4.3E-03 mg/kg-day 3.00E-01 

mg/kg 7.9SE-01 mg/kg M 1.SE-07 mg/kg-day S.OOE-03 

mg/kg 2.1SE·02 mg/kg M mg/kg-day 6.00E-02 

mg/kg 1.41 E+04 mg/kg M mg/kg-day 1.00E+OO 

mg/kg 2.13E+04 mg/kg M mg/kg-day 3.00E-01 

mg/kg 7.96E-01 mg/kg M mg/kg-day S.OOE-03 

" 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

,"",':1"": Total Hazard Index Across All Exposure Routes/Pathways 
--

• 

Hazard 

Quotient 

7.3E-08 

2.9E-03 

1.4E-02 

3.2E-OS 

1.7E·02 

1.7E~02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. "{=:' 

Dermal Absorption Fraction from Soil(ASS) (US EPA 2001 ): 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 
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TABLE 8.4· REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 1 • MUSTARD GAS BURIAL GROUND 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Methylene Chloride 2.16E·02 

Aluminum 1.41E+04 

Iron . 2.13E+04 

Selenium 7.96E·Ol 
(total) 

Methylene Chloride 2.16E·02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E·Ol 

(total) 

NSWC CRANE. INDIANA 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

mg/kg 2.16E·02 mg/kg 

. mg/kg 1.41E+04 mg/kg 

mg/kg 2.13E+04 mg/kg 

mg/kg 7.96E·Ol mg/kg 

mg/kg 2.16E-02 mg/kg 

my/kg 1.41E+04 mg/kg 

mg/kg 2.13E+04 mg/kg 

mg/kg 7.96E·Ol mg/kg 

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

Dermal Absorption Fraction from Soil(ABS) (USEPA 2001 l: 

Volatiles - No ABS value provided 

Other Metals - No ABS value provided 

MGSs.user.XIS Table8 • 

EPC Selected Intake Intake 
for Risk (Cancer) (Cancer) 

Calculation (1) Units 

M 1.9E·09 mg/kg·day 

M 1.2E·03 mg/kg·day 

M 1.9E·03 ·mg/kg·day 

M 6.9E·08 mg/kg·day 

M mg/kg·day 

M mg/kg·day 
M mg/kg·day 

M mg/kg·day 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.50E·03 (mg/kg·day)' l.4E·ll 

·(mg/kg·day)" 

(mg/kg·day)" 

(mg/kg·day)" 

1.4E-ll 

7.50E·03 (mg/kg·day)' 

(mg/kg·day)" 

(mg/kg·day)" 

(mg/kg·day)" 

s 1.4E-l1 

9/17/200.2 AM 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Suriace Soil 

Exposure Medium: Suriace Soil 

Exposure Point: Entire Site 

Receptor Population: Recreational Users 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Methylene Chloride 2.16E-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-O' 

(total) 

Methylene Chloride 2.16E-02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E-01 

(total) 

• 
TABLE 7.4a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (NC!n-Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (t) 

mg/kg 2.16E-02 mg/kg M 1.1E-09 mg/kg-day 6.00E-02 

mg/kg 1.41 E+04 mg/kg M 7.2E-04 mg/kg-day , .OOE+OO 

mg/kg 2.13E+04 mg/kg M 1.1E-03 mglkg-day 3.00E-01 

mglkg 7.96E-01 mg/kg M 4.1E-OS mg/kg-day S.OOE-03 

mglkg 2.16E-02 mg/kg M mg/kg-day 6.00E-02 

mglkg 1.41E+04 mglkg M mg/kg-day '.OOE+OO 

mglkg 2.13E+04 mg/kg M mglkg-day 3.00E-01 

mglkg 7.96E-01 mg/kg M mglkg-day S.OOE-03 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

-- Total Hazard Index Across All Exposure Routes/Pathways 
-"", 

• 

Hazard 

Quotient 

1.SE-OS 

7.2E-04 

3.6E-03 

S.1E-06 

4.3E-03 

4_3E..Q3 

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

?~ 

Dermal Absorption Fraction from SoiI(ABS) (USEPA 2001 ): 

Volatiles - No ABS value provided 

Other Metals - No ABS value provided 

MGSSRecrUserCTE.xls Table7 .,9/17/2002 9:02 AM 
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Exposure 

RoU1e 

Ingestion 

Dermal 

TABLE 8.4a· CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SWMU 1 • MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Methylene Chloride .2.16E·02 

Aluminum 1.41E+04 

Iron 2. 13E+04 

Selenium 7.96E·01 

(total) 

Methylene Chloride 2.16E·02 

Aluminum 1.41E+04 

Iron 2.13E+04 

Selenium 7.96E·01 

(total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg' 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

NSWC CRANE. INDIANA 

RoU1e Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 
.. 

2.16E·02 mg/kg M 1.4E·10 mg/kg·day 

1.41E+04 mg/kg M 9.2E·OS mg/kg·day 

2.13E+04 mg/kg M . 1.4E·04 mg/kg·day 

7.96E·01 mg/kg M S.2E·09 mg/kg·day 

2.16E·02 mg/kg M mg/kg·day 

1.41 E+04 mg/kg M mg/kg·day 

2.13E+04 mglkg M mg/kg·day 

7.96E·01 mg/kg M mg/kg·day 

: 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.50E·03 (mg/kg·day)' 1.1 E·12 

(mg/kg·day)" 

(mg/kg·day)" 

(mg/kg·day)" 

1.1E·12 

7.S0E·03 (mg/kg·day)' 

(mglkg.day)" 

(mg/kg·day)" 

(mg/kg·day)" 

Total Risk Across All Exposure RouteslPathways 1.1E·_1~ __ 

(1) Specify Medium·Specific (M) or RoU1e·Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction from Soil(ASS) (USEPA 2001 ): 

Volatiles· No ASS value provided 

Other Metals· No ASS value provided 
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Exposure 

Route 

Ingestion 

Dermal 

, 

Scenario Timelrame: Current/Future 

Medium: Suriace Soil 

Exposure Medium: Suriace Soil 

Exposure Point: Entire Site 

Receptor Population: Trespasser 

Receptor i\ge: Adolescent 

Paramete Parameter DefInition 

Code 

Gsoil Chemical Concentration in Soil 

IR Ingestion Rate of Soil 

FI Fraction Ingested 

EF Exposure Frequency_ 

ED Exposure Duration 

CF Conversion Faclor 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Csoil Chemical Concentration in Soil 

CF Conversion Factor 

SA Skin Suriace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Fac10r (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

• 
TABLE 4.5 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units RME RME CTE 

Value Rationale/ Value 

Reference 

mg/kg Max or 95% UCl U.S. EPA, May 1992 Max or 95% UCl 

mg/day 100 U.S. EPA, M"Y. 1993 50 

--I3l 1.0 U.S. EPA, May_ 1993 1,0 

days/year 26 Professional Judgement 13 

years 11 Adolescen1. 6 to 17 years 11 

kg/rT19. 1,OE·06 U.S, EPA, December 1989 1.0E·06 

kg 43 U.S. EPA, December 1989 43 

days 25,550 U,S, EPA, December 1989 25,550 

days 4,015 U,S, EPA, December 1989 4,015 

mg/kg Max or 95% UCl' U,S. EPA, May 1992 Max or 95% UCl 

kg/mg 1,OE-06 .:., U,S. EPA, December 1989 1,OE-06 

cm'/day 3,280 ' 0,s. EPA, August 1997 3.100 

mg/cm' 0,2 U,S, EPA, September 2001 0,04 

unitless chemical specific U,S. EPA, September 2001 chemical specific 

days/year 26 Professional Judgement 13 

years 11 Adolescent, 6 to 17 years 11 

kg 43 U.S. EPA, December 1989 43 

days 25,550 U,S. EPA, December 1989 25,550 

days 4,015 U.S, EPA, December 1989 4,015 

GTE 

Rationale/ 

Reference 

U.S. EPA, May.1992 

U.S. EPA, May 1993 

U,S, EPA, May 1993 

1/2 RME value 

Adolescen1. 6 to 17 years 

U.S. EPA, December 1989 

U.S, EPA, December 1989 

U.S. EPA, December 1989 

U.S, EPA, December 1989 

U.S, EPA, May 1992 

U,S, EPA, December 1989 

U.S. EPA, Augus11997 

U,S, EPA, Sep1ember 2001 

U,S. EPA, September 2001 

1/2 RME value 

Adolescent, 6 to 17 years 

U,S, EPA, December 1989 

U.S. EPA, December 1989 

U,S. EPA, December 1989_ 

Surface soil is defined as soil collected from depths of 0 to 2 fool bgs. 

CD! = Chronic Daily Intake 

MGSSTresp.xls Table4 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CFx SA x AF x ASS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 2.60E-OB 
Noncancer Ingestion Intake - RME = 1.66E-07 

Cancer Dermal Intake - RME = 1.71 E-07 
Noncancer Dermal Intake - RME = 1,09E-06 

Cancer Ingestion Intake - CTE = 6.51 E-09 
Noncancer Ingestion Intake - CTE = 4_14E-OB 

Cancer Dermal Intake - CTE = 1.61 E-OB 
Noncancer Dermal Intake - CTE = 1.03E-07 

Intake Equation/ 

Modet Name 

Ingestion CDI (mg/kg/day) = 
Csoil x IR x Fi x EF ~ liQ ~ !:;F 

BW x AT 

IJSEPA, December 1989 

Dermal COl (mg/kg/day) = 
Csoil x CF x SA x AF x ABS x EF x ED 

BW x AT 

USEPA. December 1989 
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 
Exposure Point: Entire Site 

Receplor Populalion: Trespasser 

Receplor Age: Molescenl 

Chemical 
of Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

,. Selenium 

(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium 

EPC 

Value 

2.1SE-02 

1.41E+04 

2.13E+04 

7.9SE-Ol 

2.1SE-02 

1.41E+04 

2.13E+04 .. 

7.9SE-Ol 

TABLE 7.5 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units lor Hazard Units 
Calculation (1) 

mg/kg 2.1SE-02 mg/kg M 3.SE-09 mglkg-day S.OOE-02 

mg/kg 1.41E+04 mg/kg M 2.3E-03 mg/kg-day -1.00E+OO 

mg/kg 2.13E+04 mg/kg M 3.SE-03 mg/kg-day 3.00E-Ol 

mg/kg . 7.9SE-Ol mglkg M ·1.3E-07 ·mg/kg-day· ·S.OOE-03 

mg/kg 2:1SC-02 mglkg M - mg/kg-day S.OOE-02 

mg/kg 1.41E+04 mgr.g M mg/kg-day 1.00E+OO 

mglkg 2.13E+04 mglkg M mg/kg-day 3.00E-Ol 

mglkg 7.9SE-Ol mglkg M mglkg-day S.OOE-03 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA ·NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

6.OE-OB 

2.3E-03 

1.2E-02 

·2.6E-OS 

1.4E·02 

1.4E-02 

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

Dermal Absorption Fraclion from Soil(ABS) (US EPA 2001): 

Volatiles· No ASS value provided 

Other Metals - No ASS value provided 
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Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.5 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESAPSSERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Current/Future 

Medium: Surtace Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Entire Site 

Receptor Population: Trespasser 

Receptor Age: Adolescenl 

Chemical 

of Potentia! 

Concern 

Methylene Chloride. 

Aluminum 

Iron 

Selenium 

(tolal) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium 

EPC 

Value 

2.16E-02 

1,41E+04 

2.13E+04 

7.96E-01 

2.16E-02 

1,41E+04 

2.13E+04 

7.96E-01 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWC CRANE, INDIANA 

Route Route EPC Selected Inlake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.16E-02 mg/kg M 5.6E-10 mg/kg-day 

1,41E+04 mg/kg M 3.7E-04 mg/kg-day 

2.13E+04 mg/kg M 5.5E-04 mg/kg-day 

7.96E-Ot mg/kg M 2.1E-08 mg/kg-day 

2.16E-02 ~.- mg/kg M mg/kg-day 

1.41E+04 :~-;;;::mg/kg M mg/kg-day 

2.13E+04 mg/kg M mg/kg-day 

7.96E-01 mg/kg M mg/kg-day 

--

• 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

-
7.50E-03 (mg/kg-day)' 4.2E-12 

(mg/kg·day)" 

(mg/kg-day)" 

(mg/kg-day)" 

4.2E-12 

7.50E-03 (mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 
,,-~ '. 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 4.2E-12 

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

Dermal Absorption Fraction from Soil(ABS) (US EPA 2001 ): 

Volatiles - No ABS value provided 

Other Metals - f'Jo ABS value provided 
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Exposure 
Route 

Ingestion 

-" 

Dermal 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Sile 

Receptor Population: Trespasser 
Receplor Age: Adolescenl 

Chemical 

of Potential 

Concern 

Methylene Chloride 

Aluminum 
Iron 

Medium 

EPC 

Value 

2.16E-02 

1.4IE+04 

2.13E+04 

Selenium _ 7.96E-OI 

(total) 

. Methylene Chloride 2.16E-02 

Aluminum 1.4IE+04 

Iron 2.13E+04 

Selenium 7.96E-OI 

(total) 

TABLE 7.Sa - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU I - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dos8 
Units Value Units for Hazard Units 

Calculation (I) 

mg/kg 2.16E-02 mg/kg M 9.0E-IO mg/kg-day 6.00E-02 

mg/kg 1.41E+04 mg/kg M S.8E-04 mg/kg-day I.OOE+OO 

mg/kg 2.13E+04 mg/kg M B.BE-04 mg/kg-day 3.00E-OI 

'. mg/kg . ,7.96E-OI mglkg M 3.3E-08 mg/kg-day . S.OOE-03 

mg/kg 2.16E-02 mg/kg M 'mg/kg-day 6:00E-02 

mg/kg 1.4IE+04 mg/kg M mg/kg-day I.OOE+OO 

mg/kg 2.13E+04 mg/kg M mg/kg-day 3.00E-OI 

mg/kg 7.96E-OI mg/kg M mg/kg-day S.OOE-03 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

I.SE-08 

S.8E-04 

2.9E-03 

6.6E-06 

3.SE-03 

3.SE-03 

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

Dermal Absorption Fraction from SOiI(ABS) (USEPA 2001 ): 

Volatiles - No ABS value provided 

Other Metals - No ABS value provided 

MGSST.TE,XIS Table7 • 9/17/20.5 AM 



• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE B.Sa - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESAPSSERS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Popula,tion: Trespasser 

Receplor Age: Adolescent 

Chemical 

of Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium 

EPC 

Value 

2.16E-02 

1.41E+04 

2.13E+04 

7.96E-Ol 

2.16E-02 

1.41E+04 

2.13E+04 

7.96E-Ol 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.16E-02 mg/kg 'M I.4E-l0 mg/kg-day 

1.41E+04 mg/kg M 9.2E-OS mg/kg-day 

2.13E+04 mg/kg M 1.4E-04 mg/kg-day 

7.96E-Ol mg/kg M S.2E-09 mg/kg-day 

2.16E-02 .:: .. mg/kg M mg/kg-day 

1.41E+04 ___ ... mg/kg M mg/kg-day 

2.13E+04 .'l-~.:: mg/kg M mg/kg-day 

7.96E-Ol mg/kg M mg/kg-day 

., 

• 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.S0E-03 (mg/kg-day)' 1.IE-12 

(mg/kg-day)" 

(mg/kg-dayr' 

(mg/kg-day)" 

1.1E-12 

7.S0E-03 (mg/kg-day)' 

(mg/kg-day)" 
,. 

. ,'.~ 
(mg/kg·day)" 

(mg/kg-day)" " 

-' 

'Total Risk Across All Exposure Routes/Pathways 1.lE-12 

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

Dermal Absorption Fraction from Soil(ABS) (USEPA 2001 ): 

Volatiles - No ABS value provided 

Other Metals - No ASS value provided 
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Exposure 

Aoute 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surtace Soil 

Exposure Medium: Surtace Soil 

Exposure Paint: Enlire Site 

Aeceptor Population: Aesidents 

Aeceptor Age: Adult 

Paramete Parameter Definition 

Code 

Csoil Chemical Concentraticn in Soil 

IA Ingestion Aate of Soil 

Fi Fraction ingested 

EF Exposure Frequency 

. ED' Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

esoil Chemical Concentration in Soil 

CF ConverSIon Factor 

SA Skin Surface Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.6 

VALUES OF DAIL V INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units AME AME CTE 

Value Aationalel Value 

Aeference 

mg/kg Max or 95% UCl U.S. EPA. May t 992 Max or 95% UCl 

mQlday 100 U.S. EPA, May 1993 50 
~J3) 1,0 U.S. EPA, May 1993 1.0 

days/year 350 U.S. EPA, May 1993 350 

years 24 U.S, EPA, May 1993 7 

kg/mg 10E·06 U,S, EPA, December 1989 1,OE·06 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

days 8,760 U.S. EPA, December 1989 2,555 

mg/kg Max or 95% UCL U.S. EPA, May 1992 Max or 95% UCL 

kg/mg 1.0E·06 U.S. EPA, December 1989 1.0E-06 

cm'/day 5,700 U.S. EPA, September 2001 5.700 

mg/cm' 0.07 U.S EPA, September 2001 0.01 

unltless chemical specific U.S. EPA, Septembe' 2001 chemica! specific 

days/year 350 U.S. EPA, May 1993 350 

years 24 U.S. EPA, May 1993 7 

kg 70 U.S. EPA, May 1993 70 

days 25,550 U.S. EPA, December 1989 25,550 

_ days _ . 8,760 ____ lLS. EPA, December 1989 2,555 

CTE 

Aationalel 

Reference 

U.S. EPA, May 1992 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S, EPA, May 1993 

U.S: EPA, May 1993 

U.S. EPA, December 1989 

U.S, EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

U.S. EPA, May 1992 

U.S. EPA, December 1989 

U.S. EPA, September 2001 

U.S. EPA, September 2001 

U.S. EPA, September 2001 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, May 1993 

U.S. EPA, December 1989 

U.S. EPA, December 1989 

Surface soil is defined as'soil collected from depths of 0 10 2 foot bgs 

COl = Chronic Daily Intake 

MGSSA.S.XIS Table4 

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

Cancer Ingestion Intake - RME = 4.70E-O? 
Noncancer Ingestion Intake - RME = 1.37E-06 

Cancer Dermal Intake - RME = 1.S7E-06 
Noncancer Dermal Intake - RME = S.47E-06 

Cancer Ingestion Intake - CTE = 6.SSE-OS 
Noncancer Ingestion Intake - CTE = 6.SSE-O? 

Cancer Dermal Intake - CTE = 7.S1 E-OS 
Noncancer Dermal Intake - CTE = 7.S1 E-07 

• 

Intake Equation! 

Model Name 

Ingestion CDI (mg/kg/day) = 

Q,oil x IA x Fi x !iF x EQ ~ QE 

BW x AT 

USEPA, December 1989 

Dermal CD, (mg/kg/day) = 
Csoil x CF • SA x AF x AB!2 x EF x ED 

BW.AT 

USEPA, December 1989 

: 

• 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surtace 5011 

Exposure Medium: Surtacs Soil 

Exposure Point: Entire Site 
Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Melhylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium 

EPC 

Value 

2.16E-02 

1.41E.04 

2.13E+04 

7.96E-01 

2.16E-02 

1.41E+04 

2.13E+04 

7.96E-01 

• 
TABLE 7.6 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculation (1) 

mg/kg 2.16E-02 mg/kg M 3.0E-OB mg/kg-day 6.00E-02 

mgikg 1.41E+04 mgikg M 1.9E-02 mg/kg-day 1.00E+OO 

mgikg 2.13E+04 mg/kg M 2.9E-02 mg/kg-day 3.00E-01 

mg/kg 7.96E-01 mg/kg M 1.1E-06 mg/kg-day S.OOE-03 

mg/kg 2.16E-02 mg/kg M mglkg-day 6.00E-02 

mg/kg 1.41E+04 mg/kg M mg/kg-day 1.00E+OO 

mg/kg 2.13E+04 mg/kg M mgikg-day 3.00E-01 

mgikg 7.96E-01 mgikg M mg/kg-day S.OOE-03 

, 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mgikg-day NA NA 

mg/kg-day NA NA 

mgikg-day NA NA 

.... ,';", Total Hazard Index Across All Exposure Routes/Pathways 

• 

Hazard 

Quotient 

4.9E-07 

1.9E-02 

9.7E-02 

2.2E-04 

1.2E-Ol 

1.2E-Ql 

(1) Specily Medium-Specific (M) or ROllte-Specific (R) EPC selected for hazard calculation. ',:" 

Dermal Absorption Fraction from Soil(ABS) (USEPA 2001): 

Volatiles - No ABS value provided 

Other Metals - No ABS value provided 

MGSSAdultRes.xls Table7 9/17/20029:12 AM 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 8.6 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium Medium 

EPC EPC 

Value Units 

2.16E-02 mg/kg 

1.41 E+04 mg/kg 

2.13E+04 mg/kg 

7.96E-01 mg/kg 

2.16E-02 mg/kg 

1.41 E+04 mg/kg 

2.13E+04 mg/kg 

7.96E-01 mg/kg 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.16E-02 mg/kg M 1.0E-08 mg/kg-day 

1.41E+04 mg/kg M 6.6E-03 mg/kg-day 

2.13E+04 mg/kg M 1.0E-02 mg/kg-day 

7.96E-01 mg/kg M 3.7E-07 mg/kg-day 

2.16E-02 mg/kg M mg/kg-day 

1.41 E+04 mg/kg M mg/kg-day 

2.13E+04 mg/kg M mg/kg-day 

7.96E-01 mg/kg M mg/kg-day 

Cancer Slope Cancer Slope Cancer 
I Factor Factor Units Risk 

! 

I 

7.50E-03 (mg/kg-day)' 7.6E-11 ! 

(mg/kg-day)" i 

(mg/kg-day)" 

(mg/kg-day)" 

7_6E-11 

7.50E-03 (mg/kg-day)' 

(mg/kg-day)" I 

(mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 7_6E-11 

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

Dermal Absorption Fraction from Soil(ASS) (USEPA 2001): 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 

MGSS.Res.XIS TableS • 9/17/200.2 AM 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Suriace Soil 

Exposure Medium: Suriace Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

Selenium 
(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium 
EPC 

Value 

2.16E-02 

1.41E+04 

2.13E+04 

7.96E-01 

2.16E-02 

1.41E+04 

2.13E+04 

7.96E-01 

• 
TABLE 7.6a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Msdium Route Route EPC Intake Intake Reference 

EPC EPC EPe Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (1) 

mgikg 2.16E-02 mg/kg M 1.SE-OS mgikg-day 6.00E-02 

mg/kg i,~1E+04 mg/kg M 9.6E-03 mg/kg-day 1.00E+OO 

mg/kg 2.13E+04 mg/kg M 1.SE-02 mg/kg-day 3.00E-01 

mg/kg 7.96E-01 mgikg M S.SE-07 mg/kg-day S.OOE-03 

mg/l<g 2,16E-02 mg/kg M mg/kg-day 6,OOE-02 

mg/kg 1.41E+04 mgikg M mg/kg-day 1.00E+OO 

mg/kg 2.13E+04 mg/kg M mg/kg-day 3.00E-01 

mg/kg 7.96E-01 mg/kg M mg/kg-day S,OOE-03 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day 'NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA . NA 

.: .... :.; Total Hazard Index Across All Exposure Routes/Pathways 

• 

Hazard 

Quotient 

2.SE-07 

9.6E-03 

4.9E-02 

1.1E-04 

5_8E-02 

S.BE-02 

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

Dermal Absorption Fraction from SOil(ASS) (US EPA 2001 I; 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 

MGSSAduItResCTE.xls Table? 9/17/20029:12 AM 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE B.6a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU I - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: FUture 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium Medium 

EPC EPC 

Value Units 

. 2.16E-02 mg/kg 

1.4IE+04 mg/kg 

2.13E+04 mg/kg 

7.96E-OI mglkg 

2.16E-02 mg/kg 

1.4IE+04 mg/kg 

2.13E+04 mg/kg 

7.96E-OI mg/kg _ 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (I) Units 

2.16E-02 mg/kg M I.SE-09 . mg/kg-day 

1.4IE+04 mg/kg M 9.6E-04 mg/kg-day 

2.13E+04 mg/kg M 1.5E-03 mg/kg-day 

7.96E-Ol mg/kg M S.SE-08 mglkg-day 

2.16E-02 mg/kg M mg/kg-day 

1.4IE+04 mg/kg M mg/kg-day 

2.13E+04 mg/kg M mg/kg-day 

7.96E-OI mg/kg M mg/kg-day 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.S0E-03 (mg/kg-day)" I.IE-II 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

1.1E-ll 

7.S0E-03 (mg/kg-day)" 

(mglkg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Risk Across All Exposure Routes/Pathways 1,IE-ll 

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

Dermal Absorption Fraction from SoiIfASS) (USEPA 2001 ): 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 

MGSS.ReSCTE.XIS Table8 • 9/17/200.2 AM 
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Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium; Suriac. Soil 

Exposure Medium; Suriace Soil 

Exposure Point: Entire Site 

Receptor Population; Residents 

Receptor Age; Child 

Paramete Parameter Definition 

Code 

Csoll Chemical Concentration in Soil 

IR Ingestion Rate 01 Soil 

Fi Fraction ingested 

EF Exposure Frequoncy 

ED Exposure DUration' 

CF Conversion Factor 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non·Cancer) 

Csoil Chemical Concentration In Soil 

CF Conversion Factor 

SA Skin Suriace Area 

AF Soil to Skin Adherence Factor 

ABS Dermal Absorption Faclor (Solid) 

EF Exposure Frequency 

ED Exposure Duralion 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non·Cancer) 

• 
TABLE 4.7 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units RME RME CTE 

Value Rationalel Value 

Reference 

mg/ky Max or 95% UCL U.S. EPA, May 1992 Max or 95% UCL 

mg/day 200 U.S. EPA. May 1993 100 
•• (3) 1.0 U.S. EPA. May 1993 1.0 

days/year 350 U.S. EPA. May 1993 350 

years 6 U.S. EPA. May 1993 2 

kg/mg 1.0E·06 U.S. EPA, December 1989 1.0E·06 

kg 15 U.S. EPA. May 1993 15 

days 25.550 U.S. EPA. December 1989 25.550 

days 2.190 U.S. EPA. December 1989 730 

mg/kg Max or 95% UCL U.S. EPA. May 1992 Max or 95% UCL 

kg/mg 1.0E·06 U.S: EPA, December 1989 1.0E·06 

cm'/day 2.800 U.S:·EPA. September 2001 2.800 

mg/cm' 0.2 U.S. EPA. September 2001 0.04 

unitless chemical specific U.S. EPA. September 2001 chemical specllic 

days/year 350 U.S. EPA, May 1993 350 

years 6 U.S. EPA. May 1993 2 

kg 15 U.S. EPA. May 1993 15 

days 25.550 U.S. EPA. December 1989 25.550 

days 2.190 U.S. EPA. December 1989 730 

CTE 

Rationalel 

Reference 

U.S EPA. May t992 

U.S. EPA. May 1993 

U.S. EPA. May 1993 

U.S. EPA. May 1993 

U.S. EPA. May 1993 

U.S. EPA. December 1989 

U.S. EPA. May 1993 

U.S. EPA. December 1989 

U.S. EPA. December 1989 

U.S. EPA. May 1992 

U.S. EPA, December 1989 

U.S. EPA. September 2001 

U.S. EPA. September 2001 

U.S. EPA. September 2001 

U.S. EPA. May 1993 

U.S. EPA. May 1993 

U.S. EPA. May 1993 

U.S. EPA. December 1989 

U.S. EPA. December 1989 

Surface soil is defined as soil collected from depths of 0 to 2 foot bgs. 

COl = Chronic Oaily Intake 

MGSSChildRes.xls Table4 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (SW x AT) 
Dermal Intake = (CF x SA x AF x ASS x EF x ED) / (SW x AT) 

Cancer Ingestion Intake - RME = 1.1 OE-06 
Noncancer Ingestion Intake - RME = 1.28E-OS 

Cancer Dermal Intake - RME = 3.07E-06 
Noncancer Derma! Intake - RME = 3.S8E-OS 

Cancer Ingestion Intake - CTE = 1.83E-07 
Noncancer Ingestion Intake - CTE = 6.39E-06 

Cancer Dermal Intake - CTE = 2.0SE-07 
Noncancer Dermal Intake - CTE = 7.16E-06 

• 

Inlake Equationl 

Model Name 

Ingestion COl (mg/kg/day) = 

(;~Qil x IR x Fi x EF x E;Q ~ (;F 

BW x AT 

USEPA. December 1989 

.. ~',' "-. 

Dermal COl (mg/kg/day) = .... -t::~~ .. 

C~oil x CF x SA x AF x ABS x EF x ED 
-T' 

BW xAT , 
USEPA. December 1989 

i 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Methylene Chloride 

Aluminum 
Iron 

Selenium 
(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(tolal) 

Medium 

EPC 

Value 

2.1SE-02 

1.41E+04 

2.13E't-04 

7.96E-Ol 

2.1SE-02 

1.41E+04 

2.13E+04 

7,96E-Ol 

TABLE 7.7 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mgikg 2.ISE-02 mg/kg M 2.BE-07 mglkg-day S.OOE-02 

mglkg 1.41E+04 mg/kg M I.BE-OI mglkg-day 1.00E+OO 

mg/kg 2.13E+04 mg/kg M 2.7E-Ol mg/kg-day 3.00E·Ol 

mg/kg 7.9SE-Ol niglkg M 1.0E-05 mglkg-day ·5.00E-03 

mg/~g 2.16E-02 mg/kg M mg/kg-day 6.00E-02 

mglkg 1.41E+04 mg/kg M mg/kg-day 1.00E+OO 

mglkg 2.13E+04 mg/kg M mg/kg-day 3.00E-Ol 

mg/kg 7.9SE-Ol mg/kg M mg/kg-day 5.00E-03 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg'day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

4.6E-06 

I.BE-OI 

9.IE-01 

2.0E-03 

t,tE+OO 

1.1E+OO 

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

Dermal Absorption Fraction from SOiI(ABS) (US EPA 2001 ): 

Volatiles· No ABS value provided 

Other Metals· No ABS value provided 

MGSSC.S.XIS Table7 • 9/17/20.4 AM 



• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE B.7 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium Medium 

EPC EPC 

Value Unit3 

2.16E-02 mg/kg 

1.41E+04 mg/kg 

2.13E+04 mg/kg 

7.96E-Ol mg/kg 

2.16E-02 mg/kg 

1.41E+04 mg/kg 

2.13E+04 mg/kg 

7.96E-Ol mg/kg 

NSWC CRANE, INDIANA 

Route Route EPC Selected Inlake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.16E-02 mg/kg M 2.4E-OB mg/kg-day 

1.41E+04 mg/kg M 1.5E-02 mg/kg-day 

2.13E+04 - mg/kg M 2.3E-02 mg/kg-day 

7.96E-Ol mg/kg M B.7E-07 mg/kg-day 

2. 16E-02 . mg/kg M mg/kg-day 

1.41E+04 ~'-mg/kg M mg/kg-day 

2.13E+04 .;:.- -mg/kg M mg/kg-day 

7.96E-Ol mg/kg M mg/kg-day 

• 

Cancer Slope Cancer Slope Cancer 

Factor Faclor Units Risk 

7.50E-03 (mg/kg-day)" I.BE-l0 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

1.8E-l0 

7.50E-03 (mg/kg-day)" 

(mg/kg-day)"' --, .... I 

(mg/kg.day)"' 

(mg/kg-day)"' 
";; 

Total Risk Across All Exposure Routes/Pathways I.BE-l0 

(1) Specify Medium-Specific (M) or Roule-Specific (R) EPC selected for risk calculalion. 

Dermal Absorption Fraction from Soil(ASS) (USEPA 2001 ): 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 

MGSSChildRes,xls Table8 9/17/20029:14 AM 
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Surtace Soil 

Exposure Medium: Surtace Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Receptor Age: Child 

Chemicat 

of Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

Selenium 
(total) 

Melhylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium 

EPC 

Value 

2.16E-02 

1.41E+04 

2.13E+04 

7.96E-Ol 

2.16E-02 

1.41E+04 

2.13E+04 

7.96E-Ol 

TABLE 7.7a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Route Route EPC Intake Intake Aeference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/kg 2.16E-02 mg/kg M 1.4E-07 mg/kg-day 6.00E-02 

mg/kg 1.41E+04 mglkg M 9.0E-02 mg/kg-day 1.00E+OO. 

mg/kg 2.13E+04 mglkg M l.4E-Ol mglkg-day 3.00E-Ol 

mglkg 7.96E-Ol mglkg M S.lE-06 mg/kg-day S:OOE-03 

mglkg 2.16E-02 mglkg M mg/kg-day 6.00E-02 

mglkg 1.41E+04 mg/kg M mglkg-day 1.00E+OO 

mg/kg 2.13E+04 mg/kg M mg/kg-day 3.00E-Ol 

mglkg 7.96E-Ol mg/kg M. mglkg-day S.OOE-03 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure RouteslPathways 

Hazard 

Quotient 

2.3E-06 

9.0E-02 

4.SE-Ol 

1.0E-03 

S_4E-Ol 

S.4E-01 

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

Dermal Absorption Fraction from SoiI(ABS) (USEPA 2001): 

Volatiles - No ABS value provided 

Other Metals - No ABS value provided 

MGSSweSCTE.XIS Table? 
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• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.7a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

(total) 

Medium Medium 

EPC EPC 

Value Units 

2.16E-02 mg/kg 

1.41E+04 mg/kg 

2.13E+04 mg/kg 

7.96E-01 mg/kg 

2.16E-02 mg/kg 

1.41E+04 mg/kg 

2.13E+04 mg/kg 

7.96E-01 mg/kg 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.16E-02 mg/kg M 4.0E-09 mg/kg-day 

1.41E+04 mg/kg M 2.6E-03 mg/kg-day 

2.13E+04 mg/kg M 3.9E-03 mg/kg-day 

7.96E-01 mg/kg M l.SE-07 mg/kg-day 

2.16E-02 mg/kg M mg/kg-day 

1.41E+04 -- mg/kg M mg/kg-day 

2.13E+04 ,,-, .. mg/kg M mg/kg-day 

7.96E-01 mg/kg M mg/kg-day 

.' 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.S0E-03 (mg/kg-day)' 3.0E-ll 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

3.0E-11 

7.S0E-03 (mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)" .. 
(mg/kg-day)" 

Total Risk Across All Exposure Routes/Pathways 3.0E-11 

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

Dermal Absorption Fraction from Soil(ASS) (USEPA 2001): 

Volatiles - No ASS value provided 

Other Metals - No ASS value provided 

MGSSChildResCTE.xls Table8 9/17/2002 9: 14 AM 
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Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cgw Chemical Concentration in Ground Water 

A Skin Surface Area 

DAevenl Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

teven: Duration of Event 

t' Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averagil'19-.l'-i'Tle (Non-Cancer) 

TABLE 4.8 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units RME RME CTE 

Value Rationale/ Value 
Reference 

mg/L Maximum See Table 3.3 Maximum' 

cm2 
5.800 USEPA. August 1997 5.000 

mg/cm2 -event chemical-specific USEPA. September 2001 chemical-specific 

event/day 1 Professional Judgement 1 

years 1 Professional Judgement 1 

days/year 150 Professional Judgement 150 

hour/event 2 Professional Judgement 1.5 

hour/event chemical-specific USEPA, September 2001 chemical-specific 

hour/event chemical-specific USEPA, September 2001 chemical-specific 

dimensionless chemical-specific USEPA, September 2001 chemical-specific 

cm/hour chemical-specific USEPA, September 2001 chemical-specific 

kg ,70 USEPA, March 1991 70 

days 25.550 USEPA, December 1989 25,550 

days 365 USEPA. December 1989 365 

uallv Intake l;alculatlons 
Dermal Intake = (A x EV x ED x EF) / (8W x AT) 

CTE 

Rationale/ 
Reference 

See Table 3.3 

USEPA, August 1997 

USEPA, September 2001 

Professional Judgement 

Professional Judgement 

Professional Judgement 

Professional Judgement 

USEPA, September 2001 

USEPA, September 2001 

USEPA. September 2001 

USEPA. September 2001 

USEPA, March 1991 

USEPA, December 1989 

USEPA. December 1989 

Cancer Dermallntake(RME) = 4.86E-01 
Noncancer Dermallntake(RME) = 3.41 E+01 

Cancer Dermal Intake(CTE) = 4.19E-01 
Noncancer Dermal Intake(CTE) = 2.94E+01 

• • 

Intake Equation/' 

Model Name 

The equations and parameters for 

' for estimating DAevent and the chemical-

specific dermally absorbed dose from 

water (DAD) are provided in Section 6.1 

of the text. 

USEPA, September 2001 

MGGWWW.XIS 



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

SITE NAME: 
LOCATION: 
DATE: 

.. EFERENCES 

SWMU 1 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, INDIANA 
09/17/02 

USEPA,S b - ._ ... __ . -- .... 

DERMAL CONTACT: DAD = (DAevenl x EV x ED x EF x A )/(BW X AT) DAevenl = Kp x C x levenl x CF 

IF levenl < I', DAevenl = 2FA x Kp x C x CF x (6T x levenV3.1416) 0.5 

WHERE: DAD = DERMALL Y ABSORBED DOSE (MG/KG/DAY) IF levenl > I', DAevenl = FA x Kp x C x CF x ((levenV(l + B)) + (2T x ((1 +3B+3B 2)/(1 + B)2))) 

DAevenl '" ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS) 
EV = EVENT FREQUENCY (EVENTSIDA Y) 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 Ul00D CM3
) 

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 GWCONC. ORGANIC OR t' (HRI tevent T(HRI Kp (CM/HRI B FA DAevent 
(mg/L) INORGANIC? 

1,1 ,1 ,2·Tetrachloroethane 2.50E-Ol 0 2.24E+OO 2.00E+OO 9.31E-Ol 6:94E·03 3.46E-02 1 6.54E-06 
1,1,2,2· Tetrachloroethane 3.80E+Ol 0 2.24E+OO 2.00E+OO 9.31E-Ol 6'.94E·03 3.46E-02 1 9.94E-04 
l,l,2-Trichloroethane 6.00E-04 0 1.43E+OO 2.00E+OO 5.96E·Ol 6.44E·03 2.86E·02 1 1.22E-OB 
l,l·Dichloroethene 5.00E-Ol 0 B.93E·Ol 2.00E+OO 3.72E·Ol 1.17E-02 4.41 E·02 1 1.57E·05 
l,2·Dichloroethane 2.50E·Ol 0 9.1BE·Ol 2.00E+OO 3.B2E-Ol 4.20E-03 1.61E-02 1 2.BBE·06 
Chloroform 8.40E·Ol 0 1.19E+OO 2.00E+OO 4.98E-Ol 6.B3E·03 2.87E-02 1 1.70E·05 
cis-l,2·Dichloroethene 5.00E·01 0 B.93E-Ol 2.00E+OO 3.72E-Ol 7.71E·03 2.92E·02 1 1.04E-05 
Tetrachloroethene 3.70E-Ol 0 2.1BE+OO 2.00E+OO 9.06E·01 3.34E·02 1.66E·Ol 1 4.60E-05 
Trichloroethene 1.60E+Ol 0 1.39E+OO 2.00E+OO 5.B1E-Ol 1.16E-02 5.13E-02 1 5.B2E-04 
Bis(2-Ethylhexyl)Phthalate 2.50E·03 0 3.99E+Ol 2.00E.+OO 1.66E+Ol 2.49E·02 1.90E·Ol 0.8 7.95E·07 
Hexachloroethane 5.00E-03 0 5.44E+OO 2.00E+OO 2.27E+OO 3.01E·02 1.7BE·Ol 1 B.B5E-07 
4-Amino·2,6-Dinitrotoluene 3.25E-04 0 3.21E+OO 2.00E+OO 1.34E+OO 6.41 E-04 3.46E-03 1 9.41E-l0 
Heplachlor 2.00E·05 0 3.19E+Ol 2.00E+00 1.33E+Ol B.64E·03 6.43E-02 1 2.46E-09 
Aluminum 2.01E·02 i 2.00E+OO 1.00E·03 1 4.02E·OB 
Antimony 2.55E·03 i 2.00E+OO 1.00E·03 1 5.10E·09 
Arsenic 1.10E-03 i 2.00E+OO 1.00E-03 1 2.20E·09 
Iron 2.21E-02 i 2.00E+OO 1.00E·03 1 4.42E-OB 

, 

Manganese 4.34E-Ol i 2.00E+OO 1.00E·03 1 . B.6BE-07 
Nickel 4.14E-02 i 2.00E+OO 2.00E-04 1 1.66E·OB 
Strontium 2.57E-Ol i 2.00E+OO 1.00E-03 1 5.14E-07 

• 
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Exposure 
Aoule 

Dermal 

.~ . '-. 

.... -

ScenarIo TlmeJrame: Future 
Medium: Groundwater 
E;xposure Medium: Groundwater 
Exposure Point: Entire Site 

Aeceptor Population: Construction Workers 

Aeceptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1.1.1.2-Tetrachloroethane 2.S0E-Ol 

1.1.2.2-Tetrachloroelhane 3.BOE+Ol 

1.1.2-Trichloroethane 6.00E-04 

1.I-Dichloroethene S.OOE-Ol 

1.2-Dlchloroethane 2.S0E-Ol 

Chloroform B.40E-Ol 

cis-1.2-0ichloroethene S.OOE-Ol 

T etrachloroethene 3.70E-Ol 

Trichloroethane 1.S0E+Ol 

Bis(2-Ethylhexyl)Phlhalate 2.S0E-03 

Hexachloroethane S.00E-03 

4-Amino-2,6-0inilrotoluene 3.2SE-04 

Heptachlor 2.00E-OS 

Aluminum 2.01E-02 

Antimony 2.SSE-03 

Arsenic 1.10E-03 

Iron 2.21E-02 

Manganese 4.34E-Ol 

Nickel 4.14E-02 

Strontium 2.S7E-Ol 

(total) 

TABLE 7.B - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Aoute Aoute EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation .( 1) 

mg:L 2.S0E-Ol mg/L M ·2.2E-04 mg/kg-day 3.00E-02 

mg/L 3.BOE+Ol mg/L M 3.4E-02 mglkg-day 6.00E-02 

mg/L 6.00E-04 mg/L M 4.2E-07 mg/kg-day 4.00E-03 

mg/L S.OOE-Ol mg/L M S.3E-04 mglkg-day S.00E-02 

mg/L 2.S0E-Ol mg/L M 9.BE-OS mglkg-day 3.00E-02 

mglL B.40E-Ol mglL M S.BE-04 mglkg-day 1.00E-02 

mglL S.OOE-Ol mglL M 3.6E-04 mglkg-day 1.00E-02 

mg/L 3.70E-Ol mglL M 1.SE-03 mg/kg-day 1.00E-02 

mglL 1.60E.Ol mglL M 2.0E-02 mg/kg-day 3.00E-04 

mg/L 2.S0E·03 mg/L M 2.7E-OS mglkg-day 2.00E-02 

mglL S.00E-03 mg/L M 3.0E-OS mglkg-day 1.00E-03 

mg/L 3.2SE-04 mg!L M 3.2E-OB mglkg-day 6.00E-OS 

mg/L 2.00E-OS mglL M B.4E-OB mg/kg-day S.OOE-04 

mg/L 2.01 E-02 mglL M l.4E-OS mglkg-day 1.00E+OO 

mg/L 2.SSE-03 mg/L M 1.7E-07 mg!kg-day S.OOE-OS 

mg/L 1.10E-03 mglL M 7.SE-OB mg/kg-day 3.00E-04 

mg/L 2.21E-02 mg/L M 1.SE-OS mg/kg-day 3.00E-Ol 

mg/L 4.34E-Ol mg/L M 3.0E-OS mg/kg-day 9.S0E-04 

mg/L 4.14E-02 mg/L ~.1 S.SE-07 mg,"g-day B.OOE-04 

mg/L 2.S7E-Ol mg/L M 1.BE-OS mg/kg-day S.OOE-Ol 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mg,"g-day NA NA 

mglkg-day NA NA 

mglkg-day' NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Aoute-Spec;fic (R) EPC selected for hazard calculation . 

• • 

Hazard 

Quotient 

7.4E-03 

S.6E-Ol 

1.0E-04 

1.1E-02 

3.3E-03 

S.BE-02 

3.6E-02 

1.SE-Ol 

6.6E+Ol 

I.4E-03 

3.0E-02 

S.3E-04 

1.7E-04 

1.4E-OS 

2.9E-03 

2.SE-04 

S.OE-OS 

3.1E-02 

7.0E-04 

2.9E-OS 

6.7E+Ol 

6_7E+01 

• 



• 

Exposure 

Route 

Dermal 

• 
TABLE 8.8 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1 ,1,1 ,2-Tetrachloroethane 2.S0E-Ol 

1,1,2,2-Tetrachloroethane 3.S0E+Ol 

1,1,2-Trichloroethane S.OOE-04 

l,l-Dichloroethene S.OOE-01 

1,2-Dichloroethane 2.S0E-01 

Chloroform S.40E-Ol 

cis-1,2-Dichloroethene S.OOE-01 

Tetrachloroethene 3.70E-01 

Trichloroethene 1.60E+Ol 

Bls(2-EthylhexyljPhthalate 2.S0E-03 

Hexachloroethane S.OOE-03 

4-Amino-2,S-Dinitrotoluene 3.2SE-04 

Heptachlor 2.00E-OS 

Aluminum 2.01E-02 

Antimony 2.SSE-03 

Arsenic 1.10E-03 

Iron 2.21E-02 

Manganese 4.34E-Ot 

Nickel 4.l4E-02 

Strontium 2.S7E-Ol 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgiL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1 j Units 

2.S0E-Ol mg/L M 3.2E-OS mg/kg-day 

3.80E+01 mg/L M 4.SE-04 mg/kg-day 

S.OOE-04 mg/L M S.OE-09 mg/kg-day 

S.OOE-01 mg/L M 7.SE-OS mg/kg-day 

2.S0E-Ol mg/L M l.4E-OS mg/kg-day 

S.40E-Ol _'iiig/L M S.3E-OS mg/kg-day 

S.OOE-Ol mg/L M S.lE-OS mglkg-day 

3.70E-Ol mg/L - M 2.2E-OS mg/kg-day ~. 

1.60E+Ol mglL M 2.BE-04 mg/kg-day 

2.S0E-03 mg/L M 3.9E-07 mg/kg-day 

S.OOE-03 mg/L M 4.3E-07 mg/kg-day 

3.2SE-04 mg/L M 4.SE-10 mg/kg-day 

2.00E-OS mg/L M 1.2E-09 mg/kg-day 

2.01E-02 mg/L M 2.0E-08 mglkg-day 

2.SSE-03 mg/L M 2.SE-09 mglkg-day 

1.10E-03 mglL M 1.1E-09 mg/kg-day 

2.21E-02 mglL M 2.2E-OS mglkg-day 

4.34E-Ol mglL M 4.2E-07 mglkg-day 

4.14E-02 mglL M S.1E-09 mglkg-day 

2.S7E-Ot mglL M 2.SE-07 mglkg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

2.S0E-02 (mg/kg-day)' 

.. 2.00E-01 (mg/kg-day)' 

S.70E-02 (mg/kg-day)' 

(mg/kg-day)' 

9.l0E-02 (mg/kg-day)' 

S.10E-03 (mg/kg-day)' 

(mglkg-dav)' 

S.20E-02 (mg/kg-day)' 

4.00E-Ol (mg/kg-day)' 

1.40E-02 (mglkg-day), 

1.40E-02 (mglkg-day)' 

( mg/kg-day)' 

4.S0E+OO ( mglkg-day)' 

( mglkg-day)' 

( mglkg-day)' 

I.S0E+OO ( mg/kg-day)' 

(mg/kg-day)' 

( mglkg-day)' 

( mglkg-day)' 

( mglkg-day)' 

Total Risk Across All Exposure Routes/Pathways 

• 

Cancer 

Risk 

,. 

'" .'il.: 
~ .,;;. 

S.3E-OS 

9.7E-OS 

3.4E-10 

1.3E-07 

S.QE-OS 

1.?E-OS 

1.1 E-04 

S.4E-09 

S.OE-09 

S.4E-09 

I.SE-09 

2.1E-04 

2.1E-04 



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

SITE NAME: 
LOCATION: 
DATE: 

RE . -_. CES .. _ .. _---

SWMU 1 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, INDIANA 
09/17/02 

. SEPA.S b - -_ ... __ . ---' 

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

IF tevent < r. DAevent = 2FA x Kp x C ic CF x (6T x tevenV3.1416) 0 5 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t'. DAevent = FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1 +3B+3B 2)/(1 + B)2))) 

DAevent = ABSORBED DOSE PER EVENT (MG/C~/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(C~) 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 GWCONC. ORGANIC OR t'(HR) tevent T (HR) Kp (CM/HRI B FA DAevent 
(mg/L) INORGANIC? 

1.1,1,2-Tetrachloroethane 2.S0E-Ol 0 2.24E+OO 1.S0E+OO 9.31E-Ol 6.94E-03 3.46E-02 1 S.66E-06 
1,1,2,2, Tetrachloroethane 3.BOE+Ol 0 2.24E+OO 1.S0E+OO 9.31E-Ol 6.94E-03 3.46E-02 1 B.61E-04 
1,1,2-Trichloroethane 6.00E-04 0 1.43E+OO 1.50E+OO S.96E-Ol 6.44E-03 2.B6E-02 1 1.04E,OB 
l,l-Dichloroethene S.OOE-Ol 0 B.93E-Ol 1.S0E+OO 3.72E-Ol 1.17E-02 4.41 E-02 1 1.29E-OS 
1,2-Dichloroethane 2.S0E-Ol 0 9.1BE-Ol 1.S0E+OO 3.B2E-Ol 4.20E-03 1.61E-02 1 2.36E-06 
Chloroform B.40E-Ol 0 1.19E+00 1.50E+00 4.9BE-Ol 6.B3E-03 2.B7E-02 1 1.42E-OS 
cis-l,2-Dichloroethene S.OOE-Ol 0 B.93E-Ol 1.S0E+OO 3.72E-Ol 7.71E-03 2.92E-02 1 B.SBE-06 
Tetrachloroethene 3.70E-Ol 0 2.1BE+OO 1.S0E+00 9.06E-Ol 3.34E-02 1.66E-Ol 1 3.99E-OS 
Trichloroethene 1.60E+Ol 0 1.39E+00 1.S0E+00 S.B1E-Ol 1.16E-02 S.13E-02 1 4.93E-04 
Bis(2-Ethylhexyl)Phthalate 2.S0E-03 0 3.99E+Ol 1.S0E+00 1.66E+Ol 2.49E-02 1.90E-Ol O.B 6.B9E-07 
Hexachloroethane S.OOE-03 0 S.44E+OO 1.S0E+OO 2.27E+OO 3.01E-02 1.7BE-Ol- 1 7.67E-07 
4-Amino-2,6-Dinitrotoluene 3.2SE-04 0 3.21E+00 1.S0E+OO 1.34E+00 6.41E-04 3.46E-03 1 B.1SE-l0 
Heptachlor 2.00E-OS 0 3.19E+Ol 1.S0E+OO 1.33E+Ol B.64E-03 6.43E-02 1 2.13E-09 
Aluminum 2.01E-02 i 1.S0E+OO 1.00E-03 1 3.02E-OB 
Antimony 2.SSE-03 i 1.S0E+OO 1.00E-03 1 3.B3E-09 
Arsenic 1.10E-03 i 1.S0E+OO 1.00E-03 1 1.6SE-09 
Iron 2.21E-02 i 1.S0E+OO 1.00E-03 1 3.32E-OB 
Manganese 4.34E-Ol i 1.S0E+OO 1.00E-03 1 6.S1E-07 
Nickel 4.14E-02 i 1.S0E+OO 2.00E-04 1 1.24E-OB 

2trontium 2.S7E-Ol i 1.S0E+OO 1.00E-03 1 3.B6E-07 
.. 

• • • 



• 

Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium; Groundwater 
Exposure Point: Entire Site 
Receptor Population: Construction Workers 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

, ,1,1 ,2-Tetrachloroethane 2.50E-01 

1,1,2,2-Tetrachloroethane 3.80E+01 

1.1,2-Trichloroethane 6.00E·04 

t ,t·Dichloroethene 5.00E·Ot 

1,2-Dichloroethane 2.S0E·Ot 

C~loroform 8AOE·Ot 

cis· 1 ,2·Dicnlorcetnene 5.00E·01 

Tetrachloroethane 3.70E·01 

Trichloroethene 1.60E+01 

Bis(2·Ethylhexyl)Phthalat. 2.S0E-03 

Hexachloroethane S.OOE·03 

4~Amino-2,6·Dinitrotoluene 3.25E-04 

Heptachlor 2.00E·05 

Aluminum 2.01E-02 

Antimony 2.55E·03 

Arsenic 1.10E·03 

Iron 2.21E·02 

Manganese 4.34E·01 

Nickel 4.14E-02 

Strontium 2.S7E-01 

(Iotal) 

• 
TABLE 7.8a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Medium Route Route EPC Intake Intake Reference 
EPe EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 
Calculation (1) 

mglL 2.50E-01 mglL M 1.7E·04 mglkg-day 3.00E·02 

mglL 3.80E+01 mglL M 2.5E·02 mglkg·day 6.00E·02 

mglL 6.00E-04 mg/L M 3.0E-07 mglkg-day 4.00E·03 

mglL S.OOE·Ot mg/L M 3.8E-04 mglkg·day S.00E·02 

mg/L 2.50E·01 mg/L M 6,9E-OS mglkg·day 3.00E-02 

mg/L 8AOE·Ot mg/L M 4.2E·04 mg/kg·day 1.00E·02 

mglL S.00E·01 mglL M 2.SE-04 mglkg·day 1,OOE·02 

mglL 3.70E-Ot mg/L M 1.2E·03 mglkg·day 1.00E-02 

mg/L 1.60E+Ot mglL M t.4E·02 mglkg·day 3.00E·04 

mglL 2.50E·03 mglL M 2.0E·05 mglkg-day 2.00E·02 

mg/L 5.00E·03 mg/L M 2.3E-OS mglkg-day 1.00E·03 

mglL 3.25E·04 mglL M 2.4E-08 mglkg·day 6.00E·OS 

mglL 2.00E·05 mglL M .. ·· 6.3E-08 mgli<g·day 5.00E-04 

mglL 2.01E-02 mglL M 8.9E·07 mglkg·day t.OOE+OO 

mg/L 2.S5E-03 mglL M 1.1 E·07 mglkg·day 6.00E-05 

mglL 1.10E·03 ' mglL M 4.8E-08 mglkg-day 3.00E·04 

mglL 2.21E·02 mg/L M 9.7E·07 mglkg·day 3.00E·01 

mglL 4.34E·01 mglL M t.9E·OS mglkg·day 9.60E-04 

mg/L 4.14E·02 mg/L M 3.6E·07 mg/kg-day 8.00E·04 

mg/L 2.57E-01 mglL M 1.tE·OS mglkg·day 6.00E·Ot 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mglkg·day NA NA 

mglkg-day NA NA 

(l1glkg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mglkg·day Nil NA 

mglkg·day Nil NA 

mglkg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mglkg·day NA NA 

mglkg·day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mglkg·day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

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

• 

Hazard 

Quotient 

S.SE·03 

4.2E·01 

7.6E·OS .; 

7.6E·03 ., 
2.3E-03 

4.2E·02 ... 
2.SE·02 .z.:" 
1.2E·01 

'{ . 

4.8E+01 

1.0E-03 

2.3E·02 ~_-<,-l 
4.0E-04 

1.3E·04 

B,9E·07 

1.9E·03 

1,6E·04 

3.2E·05 

2,OE·02 

4,6E·04 

1.9E·OS 

4.9E+Ol 

4.9E+01 



Exposure 

Route 

Dermal 

• 

TABLE B.8a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 
Concern Value 

1, I, I ,2-Tetrachloroethane 2.S0E-OI 

1,1,2,2-Tetrachloroethane 3.BOE+OI· 

I, 1,2-Trichloroethane 6.00E-04 

1.I-Dichloroethene S.OOE-Ol 

1,2-Dichloroethane 2.50E-Ol 

Chloroform B.40E-Ol 

cis-l,2-Dichloroethene S.OOE-Ol 

Tetrachloroethene 3.70E-Ol 

Trichloroethene 1.60E+Ol 

Bis(2-Ethylhexyl)Phthalate 2.50E-03 

Hexachloroethane 5.00E-03 . 

4-Amino-2,6-Dinitrotoluene 3.2SE-04 

Heptachlor 2.00E-OS 

Aluminum 2.01E-02 

Antimony 2.SSE-03 

Arsenic 1.IOE-03 

Iron 2.21 E-02 

Manganese 4.34E-Ol 

Nickel 4.14E-02 

Strontium 2.57E-Ol 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

2.S0E-Ol mg/L M 2.4E-06 mg/kg-day 

3.BOE+OI mglL M 3.6E-04 mg/kg-day 

6.00E-04 mg/L M 4.3E-09 mg/kg-day 

5.00E-Ol mg/L M 5.4E-06 mg/kg-day 

2.S0E-Ol mg/L M 9.9E-07 mg/kg-day 

8.40E-Ol mg/L M 6.0E-06 mg/kg-day 

S.OOE-Ol mg/L M 3.6E-06 mg/kg-day 

3.70E-Ol mg/L M 1.7E-OS mg/kg-day 

1.60E+Ol mg/L M 2.1E-04 mg/kg-day 

2.50E-03 mg/L M 2.9E-07 mg/kg-day 

S.OOE-03 mg/L M 3.2E-07 mg/kg-day 

3.25E-04 mg/L M 3.4E-l0 mg/kg-day 

2.00E-OS mg/L M B.9E-l0 mg/kg-day 

2.01 E-02 mg/L M 1.3E-OB mg/kg-day 

2.SSE-03 mg/L M 1.6E-09 mg/kg-day 

1.10E-03 mg/L M 6.9E-1O mg/kg-day 

2.21 E-02 mg/L M I.4E-OB mg/kg-day 

4.34E-Ol mg/L M 2.7E-07 mg/kg-day 

4.14E-02 mg/L M S.2E-09 mg/kg-day 

2.S7E-Ol mg/L M 1.6E-07 mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

2.60E-02 (mg/kg-day)' 

2.00E-OI (mg/kg-day)' 

5.70E-02 (mg/kg-day)' 

(mg/kg-day)' 

9.10E-02 (mg/kg-day)' 

6.10E·03 (mg/kg-day)' 

( mg/kg-day)' 

5.20E-02 (mg/kg-day)' 

4.00E-Ol ( mg/kg-day)' 

1.40E-02 (mg/kg-day)' 

1.40E-02 (mg/kg-day)' 

(mg/kg-day)' 

4.S0E+00· (mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

I.S0E+00 ( mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

(mg/kg-day)' 

Total Risk Across All Exposure Routes/Pathways 

• 

Cancer 

Risk 

6.2E-OB 

7.2E-OS 

2.SE-l0 

9.0E-OB 

3.6E-OB 

B.7E-07 

B;3E-OS 

4.0E-09 

4.SE-09 

4.0E-09 

1.0E-09 

1.SE-04 

1_6e-04 

• 



• 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cgw Chemical Concentration In Ground Water 

IRgw Water Ingestion Rate 

EF Exposure Frequency 

EO Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Cgw Chemical Concentration in Ground Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevenl Duration of Event 

t' Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

• 
TABLE 4.9 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE ADULT RESIDENTS TO GROUNDWATER 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationale! 

Reference 

mg/L Maximum See Table 3.3 

Uday 2 USEPA, March 1991 

days/year 350 USEPA, March 1991 

years 24 USEPA. March 199t 

kg 70 US EPA. March 199t 

days 25,550 USEPA, December 1989 

days 8,760 USEPA. December 1989 

mg/L Maximum .' See Table 3.3 

cm' 18,000 ",' US EPA, September 2001 

mg/cm' -event chemical-specific USEPA, September 2001 

evenVday 1 Professional Judgement 

years 24 US EPA. March 1991 

days/year 350 USEPA, March 1991 

hour/event 0,25 USEPA, JanuarY 1992 

hour/event chemical-specific USEPA, September 2001 

hour/event chemical-specific USEPA, September 2001 

dimensionless chemical-specific USEPA, September 2001 

cm/hour chemical-specific USEPA, September 2001 

kg 70 US EPA, March 1991 

days 25,550 US EPA, December 1989 

days 8,760 USEPA, December 1989 

ually Intake (;alCuiatlons 
Ingestion Intake = (IHgw x EF x ED) / (I;;W x AT) 
Uermallntake = (A x EV x EU x EF) I (I;;W X AT) 

CTE 

Value 

Maximum 

t.4 

350 

7 

70 

25,550 

2,555 

Maximum 

18,000 

chemical-specific 

1 

7 

350 

0,167 

chemical-specific 

chemical-specific 

chemical-specific 

chemical-specific 

70 

25,550 

2,555 

CTE 

Rationale! 

Reference 

See Table 3,3 

US EPA, May 1993 

USEPA, March t991 

USEPA. May 1993 

US EPA. March 1991 

US EPA. December 1989 

US EPA, December t989 

See Table 3.3 

USEPA, September,2001 

USEPA, September 2001 

Professional Judgement 

USEPA, March 1991 

USEPA, March 1991 

US EPA, January 1992 

USEPA, September 2001 

US EPA, September 2001 

US EPA, September 2001 

USEPA, September 2001 

US EPA, March 1991 

US EPA. December 1989 

USEPA, December 1989 

Cancer Ingestion Intake(HME) = 9.39E-03 
Noncancer Ingestion Intake(RME) = 2.74E-02 

Cancer Ingestion Intake(CTE) = 1.92E-03 
Noncancer Ingestion Intake(CTE) = 1,92E-02 

Cancer Dermallntake(RME) = 8.45E+01 
Noncancer Dermallntake(RME) = 2.47E+02 

Cancer Dermallntake(CTE) = 2.47E+01 
Noncancer Dermal Intake(CTE) = 2.47E+02 

• 

Intake Equation! ' I 
Model Name I 

"'~. 
Ingestion COl (mg/kg/day) = ',f.4;o; 

Cgw x IRgw x ~F x ED 

BWxAT 

COl; Chronic Daily Intake 

USEPA, December 1989 

The equations and parameters for ,,: 

for estimating DAevent and the chemi~al-
specific dermally absorbed dose from:-

water (DAD) are provided in Section 6,1 

of the text, 

US EPA, September 2001 

! 

---

MGGWAduliRes,xls 



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

SITE NAME: 
LOCATION: 
DATE: 

................................... 

SWMU 1 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, INDIANA 
09/17/02 

...... ..... _. I', ___ ,....~ .......... , .... ........... • 

DERMAL CONTACT: DAD = (DAevenl x EV x ED x EF x A )/(BW x AT) DAevenl = Kp x C x levenl x CF 

IF levenl < I'. DAevent = 2FA x Kp x C x CF x (6T x tevenV3.1416) 0 5 

WHERE: DAD = DERMALL Y ABSORBED DOSE (MG/KG/DAY) IF tevent > 1'. DAevent = FA x Kp x C x CF x ((tevenV(l + B)) + (2T x ((1 +3B+3B 2)/(1 + B)2))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM2/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 (lU1000 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 GWCONC. ORGANIC OR t'(HR) tevent T(HR) Kp (CM/HR) B FA DAevent 
(mg/L) INORGANIC? 

1.1,1.2-Tetrachloroethane 2.S0E-01 0 2.24E+00 2.S0E-01 9.31E-01 6.94E-03 3.46E-02 1 2.31E-06 
1,1,2,2-Tetrachloroethane 3.80E+01 0 2.24E+00 2.S0E-Ol 9.31E-01 6.94E-03 3.46E-02 1 3.S2E-04 
1,1,2-Trichloroethane 6.00E-04 0 1.43E+OO 2.S0E-Ol S.96E-Ol 6,44E-03 2.86E-02 1 4.l2E-09 
l,l-Dichloroethene S.OOE-Ol 0 8.93E-Ol 2.S0E-Ol 3.72E-Ol 1.17E-02 4.41 E-02 1 4.92E-06 
1,2-Dichloroethane 2.S0E-Ol 0 9.l8E-Ol 2.S0E-Ol 3.82E-Ol 4.20E-03 1.61 E-02 1 B.97E-07 
Chloroform 8,40E-Ol 0 1.19E+00 2.S0E-Ol 4.98E-Ol 6.83E-03 2.B7E-02 1 S.S9E-06 
cis-l,2-Dichloroethene S.OOE-Ol 0 B.93E-Ol 2.S0E-Ol 3.72E-Ol 7.71E-03 2.92E-02 1 3.2SE-06 
Tetrachloroethene 3.70E-Ol 0 2.l8E+OO 2.S0E-Ol 9.06E-Ol 3.34E-02 1.66E-Ol 1 1.63E-OS 
Trichloroethene 1.60E+Ol 0 1.39E+OO 2.S0E-Ol S.81E-Ol 1.16E-02 S.13E-02 1 1.96E-04 
Bis(2-Ethylhexyl)Phthalate 2.S0E-03 0 3.99E+Ol 2.S0E-Ol 1.66E+Ol 2.49E-02 1.90E-Ol 0.8 2.81E-07 
Hexachloroethane S.00E-03 0 S.44E+OO 2.S0E-Ol 2.27E+OO 3.01E-02 1.78E-Ol 1 3.l3E-07 
4-Amino-2,6-Dinitrotoluene 3.2SE-04 0 3.21E+00 2.S0E-Ol 1.34E+OO 6.41E-04 3.46E-03 1 3.33E-l0 
Heptachlor 2.00E-OS 0 3.l9E+Ol 2.S0E-Ol 1.33E+Ol 8.64E-03 6.43E-02 1 B.70E-l0 
Aluminum 2.01E-02 i 2.S0E-Ol 1.00E-03 1 S.03E-09 
Antimony 2.SSE-03 i 2.S0E-Ol 1.00E-03 1 6.38E-l0 
Arsenic 1.10E-03 i 2.S0E-Ol 1.OOE-03 1 2.7SE-l0 
Iron 2.21E-02 i 2.S0E-Ol 1.00E-03 1 S.S3E-09 

. 
Manganese 4.34E-Ol i 2.S0E-Ol 1.00E-03 1 1.09E-07 
Nickel 4.l4E-02 i 2.S0E-Ol 2.00E-04 1 2.07E-09 
Strontium 2.S7E-Ol i L._ .. I 2.S0E-Ol 1.00E·03 1 6,43E·08 

------

• • • 



• 

E!Cposure 

Route 

Ingestion 

Dermal 

Scen,lIio Tlmelrama Future 
Medium" Groundwater 

E:q>osUle Medium Groundwater 

E'4)OSUJ8 Point: Entire Sit. 

P.aceptol PopulatiC'r" Resident 

Receptor Age. Add! 

Chemical 

of Potential 

Concern 

1,1.1,2' TetracHotoelhctne 

1,I,2.2-Telrachloroelhane 

1,l.2-Trichloroelhane 

1.1·0ichloroethene 

1 2·0ichloroethane 

Chloroform 

cis·' 2·Diclioroelhene 

Tellachloroelhene 

T richloroethene 

BIS(2-Elhylhexyl)Phlhalate 

Hell3chloroethane 

4-Amino-2,6-Dinitrotoluene 

Heptachlor 

Ah.J'Yllnum 

AnlimOl1Y 

ArSenic 

lron 

Manganese 

Nickel 

Sliontium 

(Iotal) 

1.1.1 2· T eltachloroetMne 

1.' ,2,2·Telrachloroeihane 

1,12·Tnchloroethane 

11·0lchloroethene 

1,2·Dlci1!;:'fOOJlhane 

Chloroform 

cis·I,2·0ichlofoethene 

Tetrachloroethene 

Trichloroethene 

BiS(2·Ethylhexyl)Phtilalale 

Herachloroethane 

4· Arn,no-;> 6-01l1ltrotoluene 

Heptachlor 

Aluminum 

Anlimony 

ArslJnic 

"00 
Manganese 

Nickel 

Strcnti"JITI 

(total) 

Medium 
EPC 

Value 

2.S0E·Ot 

3 BOE .. Ol 

6,ooE·04 

S.OOE-Ot 

2.soE-Ol 

B40E-OI 

5.00E-OI 

:1 70E·01 

160E.Ol 

25OE-03 

S.00E-03 

32SE·04 

2.00E·05 

2.01E·02 

2.55E·03 

1.IOE-OJ 

2,21E·02 

4.34E·Ol 

4.14E·02 

2S7E·Ol 

2,soE·0, 

3.aoE.Ol 

6.DDE-D4 

S.OOE·Ol 

2.soE·Ol 

840E-Ol 

5,00E·Ol 

370E·Ol 

160E.Ol 

2.soE·03 

S.00E·03 

3,2SE·04 

;> 00E·05 

2.D1E-02 

2.55E-03 

1.10E·03 

2.21E·02 

434E·Ol 

414E·02 

;> S7E-OI 

• 
TABLE 7.9· REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER H.A.ZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU , - MUSTARD GAS BURIAL GROUND 

Medium 

EPC 

Units 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mgll· 

mglL 

mglL 

mglL 

Route 
EPC 
Value 

2.S0E·Ol 

380E+Ol 

6ooE·o4 
50aE·01 

250E-Ol 

840E·Ql 

5.00E-Ol 

370E·O' 

1.60E+Ol 

250E·03 

500E-03 

325E-04 

2.DOE-OS 

2.01E·02 

2SSE-03 

110E-03 

221E-02 

434E·Dl 

41'E·02 

2.57E·D1 

2 SOE-Ot 

3 BOE .. Ol 

6ooE·04 

S.oDE·Ot 

2.S0E-Ol 

840E·01 

500E·Ol 

J.7oE·Ol 

160E+Ol 

2.S0E·03 

S.00E·03 

32SE-04 

2.00e·05 

2.0tE·02 

2.SSE·03 

1.10E·03 

2.21E-02 

434E-Ol 

414E·02 

2S7E·O' 

Roule 
EPC 

Units 

mglL 

mglL 

mg/L 

mglL 

mglL 

mall 

mglL 

mglL 

mglL 

mglL 

mglL 

mofL. 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mgll 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

NSWC CRANE. INDIANA 

EPC 

Selected 

for Hazard 

Calculalron(1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

6.BE-03 

1.0E+00 

HE-oS 

14E-02 

6.SE-03 

2.3E·02 

1.4E-02 

1.oE-02 

44E-Ol 

6,SE-OS 

1.4E-04 

B.9E-06 

S.5E·07 

5.SE-04 

7.0E·OS 

30E-OS 

61E-D4 

1.2E-02 

1.1E·03 

7 DE-03 

S.7E-04 

B 7E·02 

l.oE·DIS 

1.2E·03 

22E·04 

1.4E·03 

B.OE-04 

4.oE-03 

4 BE·02 

69E·05 

7.7E-05 

B.2E·OB 

2.1E·07 

1.2E-06 

1.6E-07 

6,BE-OB 

lAE·06 

27E·05 

S.lE·07 

1.6E·OS 

Intake I R"iarence 
(Non-Cancer) Dose 

Untts 

mglkg-day 300E,02 

~g.day 600E-D2 

mglkg.day 400E·03 

mg/kg-day SOOE·02 

mgfkg-day 3.00E·02 

mgrkg·day 1.00E·02 

mglkg-day , 00E·02 

mg/kg-day 1.00E,02 

mg/kg-day 30oE·04 

mglkg·day 200E-02 

mglkg·day 100E·03 

mg/kg·day 6.00E·oS 

mglkg-day S.OOE·04 

ffi!Ykg-day 1.00E .. 00 

mglkg-day • OOE-04 

mglkg-day 300E-04 

mgfkg-day 30DE-Ol 

mglkg·day 2 'OE·02 

mglkg·day 20oE·02 

mglkg·day 6.ooE·01 

mglkg.day 300E-02 

mglkg.day 6 OOE-02 

mglkg·day " OOE-03 

mglkg.day S.00E-02 

mglkg-day 3 00E·02 

mg!l.g-day 1.00E·02 

mglkg.day 100E·02 

mglkg-day 1.00E·02 

mg/kg.day 3.00E·04 

mglkg-day 2.00E·02 

mglkg-day 1.00E-03 

mQ!kg.day 6.00E-05 

mgl'lIg·day 5 ooE·04 

mglkg.day 100E+00 

mglkg·day 600E-OS 

mgfkg.day JOOE-04 

mgfkg.day JOOE-Ol 

mglkg-day 9.60E·04 

mglkg-day B ooE·O' 

mglkg·day 600E·Ot 

Reference I Reference I Relelf!lnce 

Dose UN!S Concenlralton Concentration 

Units 

mglkg·day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mglkg·doy NA NA 

mglkg·day NA NA 

mglkg·day NA NA 

mglkg·day NA NA 

mglkg.day NA NA 

mglkg.day NA NA 

mg!ltQ·day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mglkg·day NA NA 

mglkg.day NA NA 

mglkg·day NA NA 

mgfkg.day NA NA 

mgfkg.day NA NA 

mglkg·day NA NA 

mglkg·day NA NA 

mglkg.day NA NA 

mglkg·day NA NA 

mglkg-day NA NA 

mglkg.day NA NA 

mgfkg-day NA NA 

mglkg·day NA NA 

mglkg·day NA NA 

mglkg.day NA NA 

mgfkg.day NA NA 

mgfkg-day NA NA 

mgfkg.day NA NA 

mglkg-day NA NA 

mgtkg.day NA NA 

mg/kg.day NA NA 

mgfk:g·day NA NA 

mglkg·day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium·Specdic (M) Of Route·Specdic (R) EPC selected for hazard calciJalion. 

H"z<lld 

OllnhlHlt 

23E,01 

17Ei-Ol 

41E·OJ 

27E·Ol 

23E·oI 

23E+OO 

14E .. OO 

lOE .. OQ 

ISE .. 03 

34E·03 

14E·O' 

, 5E·O' 

ue·03 

S5E·04 

l.lE·o! 

I.OE·01 

Z.OE·03 

50[·01 

57E·02 

, 2E·02 

1.5e.03 

t'lE·02 

14E .. 00 

2 ~,E·04 

;>4E·{)z 

14E·03 

14E·Ol 

80E·0;> 

-40E·Ot 

16E+02 

35E-03 

11E·02 

, 4E·03 

43E·0' 

t 2E.06 

26E·03 

2.3E·04 

" 5E-06 

2 BE·02 

64E·04 

26E·05 

1.6E+02 

UE+03 
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TABLE 8.9· REASONABLE MAXIMUM EXPOSURE IRME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU , . MUSTARD GAS BURIAL GROUND 

Scenario TimeframEl' Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Entire Site 

Receptor Population: Resident 

Receptor Age Adult 

Exposure Chemical Medium 
Routa 01 Potential EPC 

Concern Value 

Ingesllon 1'.1,1.2-Tetrachloroell-Jane 2.S0E-D1 

1.1,2.2·Telrachloroelhane 3.80E.Ol 

1.1.2-Ttichloroethane 6.00E-04 

t .1-0Ichloroethene 5.00E-01 

1.2-0ichloroethane 2.50E-01 

Chloroform 8.40E-01 

ciS-1.2-0ichloroethene 5.00E-01 

Tetrachloroetheng 3.70E-01 

Trichloroethene 1.60£+01 

8is(2-Ethylhexyl)PhlhaJale I 2.r;oE-03 

Hexachloroethane 500E-03 

4-Amino-2.S-0initrotoluene I 3.25E-04 

Heptachlor 2.00E-05 

Aluminum 2.01 E-02 

Antimony 2.55E-03 

Arsenic 1.10E-03 

Iron 2~IE-02 

Manganese 434E-Ol 

Nickel 414E-02 

Strontium 2.57E-Ol 

(lola I) 

Dermal 1.1.1.2·Telrachloroethane 2.50E-Ol 

1.1 2.2-Telracrloroelhane 3.80E+Ol 

'.' .2-Trichloroethane 6.00E-04 

1.1-Dichloroelhene 5.00E-Ol 

1.2-0ichloroethane 2.50e-Ol 

Chloroform 840E-Ol 

cis-1,2·Dichloroelhene 5.00E-Ol 

Tetrachloroethane 3.70E-Ol 

Trichloroethane 1.60E+Ol 

Bis(2-Elhylhexyl)Phlhalate I 2.50E-03 

Hexachloroethane 5.00E·03 

4-Amino-2 ,6-Dinilrotoluene I 3.25E-04 

Heptachlor 2.00E-05 

Aluminum 2.01E-02 

Antimony 2.55E-03 

Arsenic , . 1 OE -03 

Iron 221E·02 

Manganese 4.34E·Ol 

Nickel 4.14E-02 

Slrontium 2.57E-Ol 

Medium 
EPC 

Units 

mg/l 

mg/L 

mg/L 

mgtL 

mg/L 

mg/L 

mg/L 

mgtL 

mgtL 

mgtL 

mgtL 

mgfL 

mg/L 

mgtL 

mg/L 

mg/L 

ITIg/l 

mg/L 

mgtL 

mgfL 

mg/L 

mg/L 

mg/L 

mgfL 

mgtL 

mgtL 

mgtL 

mgIL 

mg/L 

mg/l 

mg/L 

mg/L 

mgtL 

mgIL 

mg/l 

mglL 
mg/l 

mg/L 

mg/L 

mg/L 

NSWG CRANE, INDIANA 

Routs 

EPC 

Value 

2 SOE·Ot 

3.80E.Ol 

8.00E-04 

5.00E-01 

2.50E-01 

840E-Ol 

5.00E-Ol 

3.70E-01 

I.EOE+01 

2.50E-03 

5.00E-03 

3.25E-04 

2.00E-05 

201E-02 

25SE-03 

1.10E-03 

221E-02 

434E-Ol 

4 14E-02 

2.57E-01 

2 SDE_Ol 

3.80E+01 

6 00E-04 

500E-Ol 

2.50E-Ol 

8.40E-Ol 

5.00E-Ol 

3.70E-Ol 

l.soE-+Ol 

2.50E-1)3 

5.00E-03 

:3 25E-04 

2.00E-05 

2.01 E-02 

25SE-03 

1.10E-03 

22,E-02 

434E-01 

4.14E-02 

2.57E-01 

Roule 
EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

- mg/L 

mgtL 

mg/L 

mg/L 

mg/l 

mg/l 

mgtL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mgl\. 
mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mgtL 

mgtL 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

EPC Selected 

"0' Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

~ 
3.BE-Ot 

56E-OS 

47E-03 

2.3E-03 

79E-03 

4.7E-03 

3.se-03 

1.5E-Ol 

.2.3E-OS 

4.7E-05 

3.1E-06 

19E-07 

19E-04 

2.4E-05 

10E-OS 

2.IE-04 

4.1E-03 

3.9E-04 

24E-03 

20E-C4 

30E-02 

3.5E-07 

42E-04 

7.SE-05 

4.7E-04 

2.7E-04 

1.4E-03 

,7E-02 

2.4E-05 

26E-05 

28E-OB 

7.4E-08 

4.2E-07 

5.4E-08 

23E-08 

47E·07 

92E-06 

1.7E-07 

54E·06 

Intake Cancer Slope 
(Cancer) Factor 

Units 

mg/kg·day 2.60E-O~ 

mglkg-day 2.00E-01 

mg/kg-day I S.70E-02 

mg/kg-day 

mg/kg-d~ I 910E-02 

mg/kg-day I s.10E-03 

mg/kg-day 

mg/kg-day I 520E-02 

mg/kg-day I 4.00E-01 

mg/kg-day I 1.40E-02 

mg/kg-day I 1.40E-02 

mg/kg-day 

mg/kg-day I 4.50E+oO 

mg/kg-day 

mg/kg-day 

mg/kg-day I 1.50E+00 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 2.60E-02 

mg/kg-day 2.00E-Ol 

mg/kg-day 5.70E-02 

rng/kg-day 

mglkg-day 910E-02 

mg/kg-day 610E-03 

mg/kg-day 

mg/kg-day 5.20E-02 

mg/kg.day 4.00E-01 

mg/kg-day 1.40E-02 

mg/kg-day 1.40E-02 

mg/kg-day 

mg/kg-day 450E+00 

mg/kg-day 

mg/kg-day 

mglkg·dl1Y 1 50E+OO 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

Cancer Slope 

f:aclor Units 

Img/kg·day) 

(mgfkg.day)"' 

(mg/kg-day)"' 

(mg/kg-day) , 

(mg/kg-day)"' 

(mgfkg-day)"' 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg_day)"T 

(mglkg-dayr' 

(mg/kg-day) 

(mglkg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mq/kg-day) f 

(mgfkg_day)"T 

(mglkg-day)"' 

(mg/kg-day) 

(mg/kg-day) 

(mgfkg.dayl 

(mg/kg-day) 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg·day) 

(mglkg-day) 

(mg/kg-day)' 

fmg/kg-day) 

(mg/kg-day) 

(mglkg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

fmg/kg-day) 

(mg/kg-day) 

(mg/kg.d.ay) 

(mg.lkg-day)" 

Img!1<g·day) 
(mg!k!l-day) 

Cancer 

Risk 

6. IE-OS 

69E·02 

3.2E·07 

21E-04 

4.8E-05 

1.8E-04 

5.8E-02 

3.3E-07 

6 SE·07 

8.SE-07 

15E·05 

1.3E-Ol 

S,E·06 

59E-03 

2 OE-08 

6.9E-OS 

2.9E-06 

72E-05 

S BE-03 

3.3E-07 

37E-07 

3.3E-07 

35E-08 

(total) 1.3E-02 

Total RI,k Across All Exposure Rout .. /P,thwaya' 1.4E .. 01 

• • 



• • 
CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
RESIDENTIAL ADULT - CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES 

SWMU 1 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, INDIANA 
09/17/02 

USEPA.S b - ------_. --_. 

DERMAL CONTACT: DAD =. (DAevenl x EV x ED x EF x A )/(BW x AT) DAevenl = Kp x C x levenl x CF 

IF levenl < t'. DAevenl = 2FA x Kp x C x CF x (6T x levenV3.1416) 05 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF levent > I'. DAevenl = FA x Kp x C x CF x «levenV(l + B» + (2T x «1 +3B+3B 2)/(1 + B)2))) 

DAevenl = ABSORBED DOSE PER EVENT (MG/CM2/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 (lU1000 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 GWCONC. ORGANIC OR t'(HRI tevent T(HRI Kp (CM/HRI 8 FA DAevent 
(mglLI INORGANIC? 

1,1,1,2-Tetrachloroethane 2.50E-Ol 0 2.24E+00 1.67E-Ol 9.31E-01 6.94E-03 3,46E-02 1 1.B9E-06 
1.1,2,2-Tetrachloroethane 3.BOE+Ol 0 2.24E+00 1.67E-Ol 9.31E~01 6.94E-03 3,46E-02 1 2.B7E-04 
1,1,2-Trichloroethane 6.00E-04 0 1,43E+00 1.67E-Ol 5.96E-01 6,44E-03 2.B6E-02 1 3.37E-09 
l,1-Dichloroethene 5.00E-Ol 0 B.93E-Ol 1.67E-Ol 3.72E-Ol :;'1.17E-02 4,41 E-02 1 4.01E-06 
1,2-Dichloroelhane 2.50E-Ol 0 9.1BE-01 1.67E-Ol 3B2E-01 4.20E-03 1.61E-02 1 7.32E-07 
Chloroform BAOE-Ol 0 1.19E+00 1.67E-01 4.9BE-Ol 6.B3E-03 2.B7E-02 1 4.56E-06 
cis-1,2-Dichloroethene 5.00E-Ol 0 B.93E-Ol 1.67E-Ol 3.72E-01 7.71 E-03 2.92E-02 1 2.65E-06 
Tetrachloroethene 3.70E-Ol 0 2.1BE+00 1.67E-Ol 9.06E-Ol 3.34E-02 1.66E-Ol 1 1.33E-05 
Trichloroethene 1.60E+Ol 0 1.39E+00 1.67E-Ol 5.B1E-01 1.16E-02 5.13E-02 1 1.60E-04 
Bis(2-Elhylhexyl)Phthalate 2.50E-03 0 3.99E+Ol 1.67E-Ol 1.66E+Ol 2A9E-02 1.90E-01 O.B 2.30E-07 
Hexachloroethane 5.00E-03 0 5,44E+00 1.67E-Ol 2.27E+OO 3.01E-02 1.7BE-Ol 1 2.56E-07 
4-Amino-2,6-Dinitrotoluene 3.25E-04 0 3.21E+OO 1.67E-Ol 1.34E+OO 6,41 E-04 3,46E-03 1 2.72E-l0 
Heptachlor 2.00E-05 0 3.19E+Ol 1.67E-Ol 1.33E+01 B.64E-03 6,43E-02 1 7.11E-l0 
Aluminum 2.01E-02 i 1.67E-Ol 1.00E-03 1 3.35E-09 
Antimony 2.55E-03 i 1.67E-Ol 1.00E-03 1 4.25E-l0 
Arsenic 1.10E-03 i 1.67E-Ol 1.00E-03 1 1.B3E-10 
Iron 2.21E-02 i 1.67E-Ol 1.00E-03 1 3.6BE-09 
Manganese 4.34E-Ol i 1.67E-Ol 1.00E-03 1 7.23E-OB 
Nickel 4.14E-02 i 1.67E-Ol 2.00E-04 1 1.3BE-09 
Strontium 2.57E-Ol i 1.67E-01 1.00E-03 1 4.2BE-OB 
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Eli:posure 

Rout@ 

Ing8Sll0l1 

Dermal 

Scenano Timeframe. Future 

MedilJTl: GrolClClwaier 

ElI;losure Medium: GrolClClwaier 

ElIPosure Point: EntIre SIte 

Aeceplor Popoolion Residenl 

Receptor Age: Adult 

Chemical 

of Potenllal 

Coro:::em 

1.1. I .2· T elrachloroethana 

I.I.2.2-TetracNoroethane 

I.I.2·Trictioroethane 

1.I·DlChJoroelhena 

I.2·0Ichloroelhane 

ChtorofOfm 

ciij;., .2·Dlchioroe!hene 

Telrachloroethene 

T,lChioroelhene 

Bls{2-Elhy!hpxyl)Phlhalate 

He~ch/ofoelhane 

4-Alfllf'O.2.6-Dir"lltrotoliJen!'l 

Heptachlor 

AlI..-ninum 

Antimony 

Ar~enic 

Iron 

Manganese 

Nickel 

Stron"urtI 

(Iolal) 

1.1.1.2·TetlachlOfoelhane 

l.l.22·Tetrachlofoelhane 

1.1.2-Trichloroethane 

1.1-DicNoroelhene 

1.2·0Ictioroelhane 

Chloroform 

cis-l.2·Dichlofoethene 

T etrachlofoelhene 

TrieNoroelhene 

Bls(2-Ethylhel'yi)Phth.:3!ale 

He~chloroethane 

4.Amino·2,6-0'r"lllrotoluene 

Heptachlor 

.AJumim.m 

Antimony 

Arser'IC 

Iron 

Mangan&se 

Nickel 

Slron!""'T1 

(tOI31) 

MedilJ'Tl 

EPC 

Value 

2.50E·OI 

3.80E+Ol 

6.00E·04 

5.00E-OI 

2.50E-Ol 

8.40E-Ol 

5.00E-Ol 

310E·Ol 

1.60E+11 

2.50E·03 

5.00e-03 

325E-04 

2.00E·05 

20lE·02 

2.55E-03 

110E-OJ 

221E·02 

434E-Ol 

414E-02 

2.57E-Ol 

250E-01 

380E+OI 

600E·04 

500E·Ol 

2.50E·Ol 

840E·Ol 

500E-Ol 

3.70E-Ol 

1.60E+Ol 

250E·03 

5.00E-03 • 

325E·04 

2.00E-05 

2.01E·C2 

2.55E-03 

1.10E-03 

2.21E-02 

4.34E-OI 

4.14E·02 

2.57E·Ol 

TABLE 7.9a· CENTRAL TENDENCY EXPOSURE {CTE) 

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNOWATER 

SWMU I . MUSTARD GAS BURIAL GROUND 

Medll.r.l 

EPC 

Unils 

mgtl 

mgtl 

mgtL 

mg'L 

mgtl 

mgtl 

moll 
moll 
mglL 

mgIL 

mgll 

mgtl 
mgtl 

moll 
mgll 

moiL 
mgll 

mgll 

mgll 

m;;'L 

m"l 
mgll 

mitl 
m",l 

m",l 

m",l 

m",l 

moll 

moll 
mgll 

moll 

moll 
moll 
mglL 

mo'l 
mgtl 

moll 
mgtl 

m",l 
mgtl 

Route 

EPC 

Value 

2.50E-Ol 

J eohol 

600E·04 

5.00E-Ol 

250E-Ol 

B 40E·Ol 

500E·Ol 

J 70E-Ol 

160E+OI 

-2.50e-03 

5 00E·03 

3.25E-04 

2.00E-05 

2.01E-02 

2.55E-03 

1.10E·OJ 

2.21E-02 

4.]4E-Ol 

4.14E·Q2 

2.57E·Ol 

2.50E-Ol 

:3 BoE+01 

6.00E·04 

5.00E-OI 

2.50E-Ol 

840E-Ol 

500E-01 

3.70E·Ol 

160E+Ol 

250E·03 

500E-03 

325E·04 

2 00E-05 

201E-02 

:2 55E-03 

I IOE-03 

2.21E-02 

434E·Ol 

414E·02 

2.S1E-Ol 

Route 

EPC 

UnA(s 

mgtl 
mgtl 

mgtl 
mgtl 

mgtl 

mgtl 

moll 
mgtl 

moll 
mgtl 

_ mglL 

mgtl 

moll 

moll 
mgIL 

moiL 

moll 
mgtl 

mgtl 
mgtl 

mgtL 

moll 

moll 
moll 

moll 

moll 
mgtl 
mgtl 

mo'l 
mgll 
mgll 

moll 
moll 

moll 

moll 
mgll 

moll 

moll 
mgtl 
mwL 

NSWC CRANE, INDIANA 

EPC 

Selecled 

for Hazafd 

CalclJalion(1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

4.BE-03 

1.0E+00 

1.2E·05 

9 6E-03 

4.BE-03 

1.6E·02 

9.6E·03 

7.1E-03 

31E·Ol 

.. BE-OS 

9.6E-05 

6.2E-06 

3.8E·07 

3.9E·04 

4.9E-05 

2.!E·OS 

4.2E-04 

8.3E·03 

7.9E-04 

4.9E·03 

47E-04 

71E-02 

B.3E-07 

9.\lE-04 

1.8E-04 

1.1E-03 

6.5E-04 

3.3E-03 

39E·02 

5.7E-05 

6.3E-05 

6.7E-OB 

1.8E-07 

8.3E-07 

1.oE·07 

4.5E·08 

9.1E-07 

1 BE-05 

3.4E-07 

1.1E·05 

Inlake I Reference 

{Non· Cancer) Dose 

UnA!S 

mglk~-day 3.ooE-02 

mglkg-day 6.00E-02 

mglkg.day 4.00E_03 

mglkg-day 5.00E-02 

mglkg-day :3 00E·02 

mgfkg.day 1.00E·02 

mglkg-day 1.00E-02 

mglkg.day 1.00E-02 

mglkg-day 3.00E·04 

mglkg-day 2.00E-02 

mg!kg-day 1.00E-03 

mglkg-day 6.00E-05 

mglkg.day 5.00E·04 

mglkg-day I.OOE+OO 

mglkg-day 400E-04 

m9'kg·dny :3.00E-04 

mglkg-day 3.00E-Ol 

mglkg-day 2.40E-02 

mgfkg-day 2.00E-02 

mglkg.day 6.00E·OI 

mglkg-day 3.00E-02 

mglkg-day 600E-02 

mg!kg.day 4.00E·03 

mgtkg-day 5.00E·02 

mglkg-day 300E-02 

mglkg-day 1.00E-02 

mgtkg-day 1.00E-02 

mgfkg-day 1.I')OE·02 

mg/kg-day 3.00E-04 

mglkg-day 2.00E-02 

mglkg-day 1.00E-03 

mglkg-day 6 00E-05 

mglkg-day 500E-04 

mglkg-day 1.00E+00 

mglkg.day 6.00E-05 

mglkg-day 300E-04 

mglkg-day 300E-Ol 

mg/kg.day 960E-04 

mgfkg-day 800E-04 

mgtkg-day S.OOE-Ol 

Reference I Reference I ReferencO! 
Dose Unlis Conc .. n1r<lTlon Concentration 

Uruts 

mg/kg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg.day NA NA 

mg!kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mg!kg-day NA NA 

mglkg·day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mg!kg-day NA NA 

mg!kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mglkg-day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mgfkg-day NA NA 

mglkg.day NA NA 

mg!kg-day NA NA 

rl'g/l<9·day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medi!.XTl-Speclfic (M) or R.oUle·Speclflc (R) EPC selected lor hazard calclAatlon 

• 

H<lwrd 

OU(lt'lm! 

16Eo, 

17E .. Ol 

29E-03 

19E-OI 

16E-Ol 

16E .. 00 

96E·OI 

71E-Ol 

10E .. 03 . 

24E-03 

9 fiE-02 

10E-01 

77E-04 

39E-04 

12E·Ol 

70E-02 

14E·03 

35E·Ol 

40E-02 

82E-03 

10E+03 

16E-02 

12E .. OO 

21E-04 

20E·02 

6 nE-03 

, lE-Ol 

/\ 5E·02 

33E-Ol 

, 3E .. 02 

28E-03 

63E-02 

I lE-03 

35E-04 

8.3E-07 

'7E·03 

15E·04 

30E·06 

1 QE·02 

.4 JE-04 

1I3.E·OS 

1.lE ... 02 

1.2E+03 

• 



• 

Exposure 

Route 

IngestIon 

Dermal 

• 
TABLE 8.9.· CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 1 • MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium Groundwater 
Exposure Medium Groundwater 

Exposure Point: Entire Site 

Receptor PopulatIOn: Resident 

Receptor Age: Adul! 

Chemical 

01 Potential 

Concern 

1,1,1,2-Tetrachloroethane 

1,1.2.2·Telrachloroethane 

1.1.2·Trlchloroelhane 

1, '·Dlchloroelhene 

1.2-0Ichloroelhane 

Chtoroform 

cls-!.2-0ichloroethene 

Medium 

EPC 
Value 

2.50E·Ol 

3 BOE .. Ot 

6.0DE-04 

S.oDE-01 

2.S0E-Ol 

BAOE-O! 

S.ocE-01 

Tetrachloroethene 3.70E-Ol 

Trichloroethene 1.60E+OI 

Bls(2-Elhylhexyl)Phthalate I 2.S0e-03 

Hexachloroothane 50oE-03 

4-Ammo-2.6·Dinlltotoluene 1 3 ZSE-04 

Hep1achlor 2ooE-os 

Aluminum 2: 01E-02: 

Anhmony 2.SSE-03 

Arsenic 1.IOE-03 

Iron 221E-02 

Manganese 4.34E-01 

Nickel 4.14E-02 

Stronllum 2.S7E-OI 

(lola I) 

!.!.1.2-Telrachloroelhane 2.S0E·01 

l.l.2.2-TelrachJoroelhane 3 BOE+OI 

1.1.2-Tnchloroethane S.OOE-04 

1.1-Dichloroelhene S.oDE-Ot 

1.2-Dichloroelhane 2.50E-OI 

Chlorofo'm B.40E·OI 

cis-I.2-Dichloroelhene S.OOE-Ot 

Tetrachloroethene 3.70E-ol 

Tnchlofoe\hene 1.60E+O\ 

BiS(2-EthylhexyIJPhlhalate I 2.S0E-03 

Hexachloroethane S OOE-03 

4-Amlno·2.6-Dinlltotoluene I 3.2SE-04 

Heplachlor 2.00E-oS 

Aluminum 2.01 E-02 

Antimony 2.S5E-03 

Arsenic 1.IOE-03 

Iron 221E-02 

Manganese 434E-OI 

Nickel 4.14E-02 

Sirontium 2 S7E-01 

Medium 

EPC 
Units 

mg/l 

~l 
mg/l 

rng/l 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/l 

mg/l 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

rr,g'L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/l 
mg/L 
mg/l 

mg/l 

mg/L 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

NSWC CRANE, INDIANA 

Aoute 

EPC 
Value 

2.S0E-Ol 

3.aOE+Ol 

S.OOE-D4 

S.OOE-Ol 

2.50E-Ol 

BAOE-O! 

S.OOE-Ol 

3.70E-Ol 

1.60E+Ol 

2.50E·03 

S.ODE-03 

32SE-04 

2: ODE-OS 

2.0IE-02 

2.S5E-OJ 

1.10E-03 

22:IE·02 • 

4.34E-Ol 

4.14E-02 

2.S7E-Ol 

2.S0E·Ol 

3.80E+Ol 

S.OOE-04 

S.OOE-Dl 

2.S0E-Ol 

BAOE-OI 

S.OOE-OI 

3.70E-Ol 

1.60E+al 

2 SOE·03 

S ODE-03 

32SE-04 

2ooE-os 

20!E·02 

2 SSE-OJ 

I WE-03 

221E·02 

4.34E-Ol 

414E·02 

2.S7E-OI 

Route 

EPC 
Units 

mg/L 

mg/L 

mg/l 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mg/l 

mg/l 

mg/L 

mg/l 
. mg/l 

mg/l 

mg/l 

mgfl 

mg/L 

mg/l 

mg/l 

mg/L 

mg/l 

mg/l 

mg/l 

mg/L 

mg/l 

mg/l 

mg/l 

mg/L 

mg/l 

mg/l 

mq/l 

mg/l 

mg/L 

mg/l 

mg/l 

mg/L 

EPC Selected 

lor RIsk 
CalculatIon (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

1.1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

4,sE-04 

73E·02 

1.2E-D6 

9.6E-04 

4.8E-04 

1.6E-03 

9.6E-04 

7.1E-04 

3.IE-02 

4.BE-06 

9.6E·06 

6.2E-07 

3.BE-OS 

3.9E-05 

49E·06 

21E-06 

4.2E-oS 

B.3E-04 

7.9E-oS 

4.9E-04 

4.7E-OS 

71E-03 

B.3E·OB 

9.9E-OS 

I.BE-oS 

1.1E-04 

S.SE-OS 

3.3E-04 

3.9E-03 

57E-OG 

63E·06 

67E-Og 

1.BE-OB 

8.3E-OB 

lOE·OB 

4 SE-09 

9 IE-DB 

I BE-OS 

34E-OB 

1.1E-06 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

rnglkg-da.y 

rngfkg.day 

mg/kg-da.L 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

rnglkg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

rng/kg-day 

mg/kg-day 

mgfkg·day 

mg/kg-day 

m9fkg-day 

mg/kg-day 

mg/kg-day 

rng/kg-day 

rng/kg-day 

mglkg-day 

mg/kg·day 

mg/kg-da'i 

mg/kg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg·day 

Cancer Slope 

Faclor 

2.60E-02 

200E-Ot 

570E·02 

9.10E-02 

6 1OE-03 

5.20E-02 

4.00E-Ol 

1.40E-02: 

1.40E-02 

4.soE+oo 

1.S0E+OO 

260E·02 

200E·O! 

570E-02 

9.10E-02 

6 tOE-03 

S 20E-02 

4.ooE-Ol 

1.40E·02 

1.40E-02 

4.S0E+OO 

IsoE+OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day) I 

(mglkg-day) I 

(mg1kg.dayr' 

(mg/kg.dayj"1 

(mg/kg-day)"' 

(mg/kg·day)· 

(mg/kg-day)' 

• (mg/kg-day) 

(mg/kg_day)·T 

(mg/kg-day)' 

{mglk.g-dayt 

(mg/kg-day) 

(mgfkg-day) 

(mg/kg_day)·T 

(mg/kg-day) 

(mg/kg·day)" 

(mg/kQ-dayj"j 

(mg/kg_day)·T 

(mg/kg-day)" 

(mgll\g-day) 

(mgfkg.day)·' 

(mg/kg·day) j" 

(mg/kg_day)·T 

Imglkg·d·vr 
(mg/kg·day)" 

(mg/kg-day)"' 

(mg/kg-day) 

(mg/kg·day) 

(mg/kg-day)' 

(mg/kg·day) 

(mg/kg-day) ( 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg_dayj"T 

(mg/kg-day)' 

(mg/kg-~ay) 

(mg/kg-day) T 

(mg/kg-day)" 

(mg/kg.day) T 

CiH1Cf\t 

Risk 

, 2E-oS 

14E·02 

6 GE-De 

44E-OS 

9 BE-06 

3.7E-OS 

1.2E-02 

6.7E-OB 

1.3E-07 

1.7E-07 

32E-06 

2.7E·02 

I ZE·06 

14E-03 

47E-09 

, SE-OS 

6 9E-07 

17E-05 

1 sE-03 

l.gE·OB 

B BE·OB 

7 gE-Oe 

S BE·09 

(tolal) l.OE-03 

Tolal Risk Across All Exposur. Roulu/Plthwaya' 3.0E-02 

• 
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Exposure 

Route 

Ingestion 

Dermal 

• 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Poin!: Entire Site 

Receptor Poputation: Resident 

Receptor Age: Child (0 ·'6 years) 

Paramete Parameter Definition 

Code 

Cgw Chemical Concentration in Ground Water 

IRgw Water Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non·Cancer) 

Cgw Chemical Concentration in Ground Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

teven! Duration of Event 

t' Time to reach steady state 

T Lag Time 

B Bunge Model Constant 

Kp Permeability Coefficient from Water 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Tim~jNon·Cancer) 

TABLE 4.10 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO GROUNDWATER 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Units RME RME 

Value Rationale! 

Reference 

mg/L Maximum See Table 3.3 

Uday 1.5 USEPA,1997 

days!year 350 USEPA, March 1991 

years 6 USEPA. March 1991 

kg 15 USEPA, March 1991 

days 25.550 USEPA. December 1989 

days 2.190 USEPA. December 1989 

mg/L Maximum See Table 3.3 

cm 6.600 USEPA. September 2001 

mg/cm ·event chemical-specific USEPA, September 2001 

event/day 1 Professional Judgement 

years 6 IJSEPA. March 1991 

days/year 350 USEPA. March 1991 

hour!event 1 USEPA, September 2001 

hour/event chemical·specific USEPA, September 2001 

hour/event chemical·specific USEPA, September 2001 

dimensionless chemical·specific USEPA. September 2001 

cm/hour chemical'specific US EPA, September 2001 

kg 15 USEPA, March 1991 

days 25,550 US EPA, December 1989 

days 2,190 USEPA, December 1989 
-

uaJly IntaKe l,;alCulatlons 
Ingestion Intake = (IHgw x EF x ELJ) / (t:3W x AT) 
LJermallntake = (A x EV x ELJ x EF) / (~W x AT) 

CTE 

Value 

Maximum 

0.66 

350 

2 

15 

25.550 
730 

Maximum 

6.600 

chemical-specific 

1 

2 

350 

0.330 

chemical'specific 

chemical'specific 

chemical·specific 

chemical·specific 

15 

25,550 

730 

CTE 

Rationale! 

Reference 

See Table 3.3 

USEPA,1997 

US EPA, Minch 1991 

USEPA, May 1993 

US EPA, March 1991 

USEPA. December 1989 
USEPA, December 1989 

See Table 3.3 

USEPA. September 2001 

USEPA. September 2001 

Professional Judgement 

USEPA. March 1991 

USEPA. March 1991 

USEPA, September 2001 

USEPA, September 2001 

USEPA, September 2001 

USEPA, September 2001 

USEPA. September 2001 

USEPA, March 1991 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion Intake(HME) = B.22E-03 
Noncancer Ingestion Intake(RME) = 9.S9E-02 

Cancer Ingestion Intake(CTE) = 1.21 E-03 
Noncancer Ingestion Inlake(CTE) = 4.22E-02 

Cancer Dermallnlake(RME) = 3.62E+01 
Noncancer Dermal Intake(RME) = 4.22E+02 

Cancer Dermallntake(CTE) = 1.21 E+01 
Noncancer Dermal Intake(CTE) ;, 4.22E+02 

• 

Intake Equation! 

Model Name 

Ingestion COl (mg/kg/day) -

Cgw xlRgw x EF x ED 

BW xAT 

COl = Chronic Daily Intake 

USEPA. December 1989 

The equations and parameters for 

for estimating DAevent and the chemical, 

specific dermally absorbed dose from 

water (DAD) are provided in Section 6.1 

of the text. 

USEPA, September 2001 

I 

I 

MGGWwes.xls 



• • 
CALCULATION OF DAevent - EXPOSURESTHROUGH DERMAL CONTACT WITH GROUNDWATER 
RESiDENTIAL CHILD - REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES' 

SWMU 1 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, INDIANA 
09/17/02 

USEPA, September 2001 

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

IF tevent < t'. DAevent = 2FA x Kp x C x CF x (6T x teventJ3.1416) 0 5 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t'. DAevent = FA x Kp x C x CF x ((teventJ(l + B» + (2T x ((1 +3B+3B ')/(1 + B)2))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM2/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 (1L11000 CM3
) 

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 GWCONC. ORGANIC OR I' (HR) levenl T(HR) Kp (CM/HR) B DAevent FA DAevent 
(mgiL) INORGANIC? 

1,1,1,2-Tetrachloroethane 2.S0E-Ol 0 2.24E+00 1.00E+OO 9.31E-Ol 6.94E-03 3.46E-02 4.63E-06 1 4.63E-06 
1,1,2,2-Tetrachloroethane 3.80E+Ol 0 2.24E+00 1.00E+00 9.31E:Ol 6.94E-03 3.46E-02 7.03E-04 1 7.03E-04 
1,1,2-Trichloroethane 6.00E-04 0 1.43E+00 1.00E+00 5.96E-Ol 6.44E-03 2.86E-02 8.24E-09 1 8.24E-09 
1,I-Dichloroethene 5.00E-Ol 0 8.93E-Ol 1.00E+00 3.72E-Ol 1.17E-02 4.41 E-02 1.0IE-05 1 1.0IE-05 
1 ,2-Dichloroethane 2.50E-Ol 0 9.18E-Ol 1.00E+OO 3.82E-Ol 4.20E-03 1.61E-02 1.85E-06 1 1.85E-06 
Chloroform 8.40E-Ol 0 1.19E+OO 1.00E+OO 4.98E-Ol 6.B3E-03 2.B7E-02 1.12E-OS 1 1.12E-05 
cis-l,2-Dichloroethene 5.00E-Ol 0 8.93E-Ol 1.00E+OO 3.72E-Ol 7.71E-03 2.92E-02 6.70E-06 1 6.70E-06 
Tetrachloroethene 3.70E-Ol 0 2.1BE+OO 1.00E+OO 9.06E-Ol 3.34E-02 1.66E-Ol 3.2SE-05 1 3.25E-05 
Trichloroethene 1.60E+Ol 0 1.39E+OO 1.00E+OO 5.BtE-OI 1.16E-02 5.13E-02 3.92E-04 1 3.92E-04 
Bis(2-Ethylhexyl)Phthalate 2.50E-03 0 3.99E+Ol 1.00E+OO 1.66E+Ol 2.49E-02 1.90E-Ol 7.03E-07 0.8 5.62E-07 
Hexachloroethane 5.00E-03 0 5.44E+OO t.OOE+OO 2.27E+OO 3.01E-02 1.7BE-Ol 6.26E-07 1 6.26E-07 
4-Amino-2,6-Dinitrotoluene 3.25E-04 0 3.21E+OO 1.00E+00 1.34E+OO 6.41 E-04 3.46E-03 6.65E-l0 1 6.65E-l0 

Heptachlor 2.00E-05 0 3.19E+Ot 1.00E+OO 1.33E+Ol 8.64E-03 6.43E-02 1.74E-09 1 1.74E-09 
Aluminum 2.01E-02 i 1.00E+OO 1.00E-03 2.01E-08 1 2.01E-OB 
Antimony 2.SSE-03 i 1.00E+00 1.00E-03 2.SSE-09 1 2.55E-09 
Arsenic 1.10E-03 i 1.00E+OO 1.00E-03 1.10E-09 1 1.10E-09 
Iron 2.21E-02 i 1.00E+OO 1.00E-03 2.21E-OB 1 2.21E-OB 

Manganese 4.34E-Ol i 1.00E+OO 1.00E-03 4.34E-07 1 4.34E-07 
Nickel 4.14E-02 i 1.00E+OO 2.00E-04 B.28E-09 1 B.2BE-09 

Strontium 2.57E-Ol i 1.00E+OO 1.00E-03 2.57E-07 1 2.57E-07 

• 
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• 

E)Cposure 

Route 

Ingestion 

Dermal 

Scenario Timelrame: Future 

Medium: Groundwater 

ElIPosutft Medium: GrolJ1dwater 

E)Cposure POint: EntIre Site 

Receptor Population Resident 

Receptor Age: Child (0 - 6 yeers) 

Chemical 

ot Potential 

Concern 

I, I, I ,2-Tetrachloroethane 

1,1.2.2-T elrechloroethane 

1,1,2-Trichloroethane 

1,1-01Ct*,roelhene 

1,;<!-DlChioroethane 

Chloroform 

cis-I,2-Dicl'Woroethene 

T etrachloroethene 

Trichloroethene 

Bis(2-Ethylh",xyljPhthalate 

Hexachloroethane 

4·Amino-2,6-Dlnilrololuenft 

Heptachlor 

A1lKninlJTl 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

Strontium 

(tolal) 

1.1,1,2-T etrachloroelhane 

1.1.2.2·Tetrachioroethane 

l.l.2·Trichloroelhane 

1,I-DlChloroethene 

1,2-Dtchloroethane 

Chloroform 

cis-l,2-0ichloroelhene 

Tetrachloroethene 

iTrichioroethellft 

Bis(2-Elhylhexyl)Phthalate 

Hexachloroethane 

4-Aminv-2,6-DiTllffofoJuene 

Heptachlor 

AluminlKn 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

Strontilrn 

(10Ial) 

MedII.'" 

EPG 
Value 

2,soE-OI 

380E+oI 

6.00E-04 

5 OOE-Ol 

2,50E-Ol 

8 . .40E-OI 

5.o0E-Ol 

3.70E-Ol 

1.60E+Ol 

2.soE-03 

, 5.00E-03 

3.2SE-04 

2.00E·OS 

2.01E·02 

2.SSE·OJ 

1.10E-03 

221E·0,2 

434E·Ol 

4.14E-02 

257E·Ol 

250E·Ol 

3 BOE+OI 

6.00E·04 

sooE-O' 

2.soE-Ot 

B.40E-Ol 

5.00E-Ol 

3.70E-Ol 

1.BOE+Ol 

2,50E-03 

S.OOE-03 

J 25E-04 

2.00E-OS 

2.01E-02 

2.55E-03 

1.10E·03 

2.21E·02 

434E-Ol 

4 14E-02 

2.S7E·Ol 

TABLE 7,10 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILO RESIDENTS TO GROUNDWATER 

SWMU I - MUSTARD GAS BURIAL GI=~OUND 

Medilrn 

EPG 

UncI" 

mgll 

mgll 

mgll 

mgll 

moll 

moll 

moll 
mgll 

moll 

mgIL 
mgIL 
moll 

mgll 

mgIL 
moll 

moll 

mgll 

mgll 

mgJL 

moll 

moll 

mglL 

moll 
mgll 

moll 

moll 
mgll 

mgll 

moll 

moll 

moll 
mgIL 
mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

moll 
mgll 

Aoute 

EPG 
Value 

2soE-OI 

3,80E+OI 

6.00E-04 

5.00E-Ol 

2.50E-Ol 

8.40E-Ol 

5.00E-Ot 

3.70E-Ol 

1.60E+OI 

2.S0E-03 -

's.00E·03 

32SE-04 

2,00E·05. 

2.01E-02 

2.5SE·OJ 

1.IOE-03 

221E-02 

4.34E-Ol 

4.14E·02 

2.57E·Ol 

2.50E-Ol 

3.BOE+01 

B.00E-04 

5.00E-OI 

2.50E·Ol 

640E-OI 

5.00E-Ol 

3.70E-Ol 

1.BOE+Ol 

2.S0E-03 

5.00E-03 

325E-04 

2.00E-05 

2.01E-02 

2.55E·03 

1.10E-03 

2.21E-02 

434E-Ol 

414E-02 

2,57E-Ol 

Route 

EPG 
UNls 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgIL 
mgll 

mgll 

mgll 

moll 

mgll 

mgll 

mgIL 
mgIL 
mgIL 
mgll 

mgll 

m'glL 

mgll 

mgll 

mg'l 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

moll 

moll 
mgll 

mgll 

mgll 

moll 
mgll 

mgll 

moll 

mgll 

mgll 
mgll 

NSWC CI=lANE, INDIANA 

EPG 
Selected 

for Hazard 

Calculahon (I) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Inlake Intake I Aefe~eree 
(Non-Cancer) (Non-Career) Dose 

Units 

2.4E-02 mglkg-day 300E-02 

3.6E+00 mglkg-day 600E-02 

5.8E-05 mglkg-day 400E·03 

4.8E-02 mglkg-day 5 00E-02 

2.4E-02 mglkg-day 3,00E-02 

81E-02 mg/1<g-day 1.00E-02 

4 eE-02 mglkg-dey 1.00E-02 

3SE-02 mglkg-day 1.00E-02 

I.SE+oO mglkg-day 3.00E-04 

2,4E·04 mglkg-day 2.00E-02 

4.BE-04 mglkg-day 1.00E-03 

3.1E·oS mglkg-day 6.00E-os 

1.9E-06 mg/kg-day S.00E-04 

1.9E-OJ mglkg-day 1.00E+00 

2.4E-04 mglkg-day 400E·04 

1.1E-04 mglkg-day 3,00E-04 

2.1E-03 mglkg-day 300E·OI 

4.2E-02 mglkg-day 2.40E-02 

4.0E-03 mglkg-day 2.ooE-02 

2.5E-02 mglk-g-day 6,OOE·Ol 

2.oE-03 mglkg-day ;looE-02 

30E·Ot mg/kg-day 6.00E-02 

3sE·06 mglkg·day 4.00E-03 

43E-03 mglkg.day 500E-02 

78E-04 mglkg-day 3.00E-02 

4.7E-03 mglkg-day 1.00E-02 

2.6E-03 mglkg-day 1.00E-02 

1.4E·02 mglkg-day 1.00E-02 

17E·Ol mglkg·day 3.00E-04 

2.4E-04 mglkg-dey 2.00E-02 

2.6E-04 mglkg-day 1.00E-03 

2,eE-07 mglkg-doy B.ooE-oS 

7.3E·07 mglk'g·day 5 OOE-D4 

B.5E-OB mglkg-day 1.00E+00 

1.1E-06 mglkg-day 6,00E-oS 

4.6E-07 mglkg-day 300E·04 

9.3E-06 mglkg-day 300E-Ot 

1.6E-04 mglkg-day 9,60E-04 

3sE-06 mglkg-day 8ooE·04 

1.1E·04 mglkg-day 6.00E-01 

Refererea I ReleTtlnce I RefeliWoce 
Dose Units Coreentratlon Coreenlrallon 

UnllS 

mg!kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day . NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mg/l<g-day NA NA 

mg.lkg-doy NA NA 

mglkg-day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mg1kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg·day NA NA 

mglkg.day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg.day NA NA 

mglkg.day NA NA 

mglkg.day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mgikg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(I) Specify Medium-Specific 1M) or Route·S~eciflc (R) EPC selected 101 hazard calculation 

• 

H;)lald 

Quotient 

e oE-Ot 

f} rE.OI 
14E-02 

96E-Ol 

B OE-Ol 

B lE.OO 

4 RE.OO 

35E.00 

5.1E+03 

1.2E-02 

4 eE-OI 

S2E-Ol 

3 BE-03 

1.9E-03 

6IE-Ol 

3 SE-01 

7.1E-03 

17E+OO 

20E-0, 

41E·02 

5.2E.03 

6SE-02 

49E·00 

67E-04 

B.sE-02 

2.6E-02 

47E_Ol 

2 BE-Ol 

14E.00 

s.5E ... 02 

1.2E-02 

2.6E-Ol 

47E-03 

I.SE·03 

B.SE-OB 

1.8E-02 

1.sE-03 

3 IE-os 

\ 9E-Ol 

4.4E-03 

18E-04 

5.6E"'02 

5.8E+03 

• 



• 

Exposure 

Roule 

Ingestion 

Oerma! 

• 
TABLE a '0 - REASONABLE MAXIMUM EXPOSURE IRME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIOENTS TO GROUNDWATER 

SWMU 1 • MUST ARD GAS BURIAL GROUND 

Scenario Timelfeme: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point Entire Site 

Receptor Population: Resident 

Recaptor Age: Child /0 - 6 years) 

Chemical 

01 Potential' 

Concern 

1,1,1,2-T elrachloroethane 

1,1 .2.2-T elrachloroethane 

1,1.2-Trichloroelhane 

1.1-0Ichloroelhene 

1,2-0ichloroelhane 

Medium 

EPe 

Value 

2.S0E·Ol 

3.80E.Ol 

6.00E-04 

5 OOE-Ol 

2.50E-Ol 

Chloroform 8.40E-Ol 

ciS-l,2-0ichloroelhene 5.00E-Ol 

TetrOichloroethene 3.70E·Ol 

Trichloroethene 1.60E.OI 

BlS(2·Elhylhe)(','I)Phlhaiale I 2.50E-03 

Hexachloroethane 5 DOE-OJ 

4·Amino-2.6-Dinllrololuene/ 32SE·04 

Heptachlor 2 00E-05 

Aiumlnum 2.01E-02 

Antimony 2 55E-03 

Arsenic 

Iron 

Manganosa 

Nickel 

Strontium 

(total) 

1, I, I ,2·Telrachloroelhane 

'. I ,2.2-Tetrachloroelhane 

1,' ,2-Trichloroelhane 

1.1-0ichloroelhene 

1,2-lJichloroelhane 

Chlorotorm 

cis-I,2-0ichloroethene 

T elrachloroethene 

Trichloroethane 

Bls(2-Elhylhe)(','I)Phlhalale 

Hexachloroethane 

~mlnO-2,6-DI~ 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

Strontium 

(Iolal) 

l.tOE-03 

221E-02 

4341:-01 

4.14E-002 

2.57E-Ol 

2.50E-Ol 

3.80e.Ol 

6.00E-04 

S.OOE-OI 

2.50E·Ol 

8.40E-Ol 

S.OOE-Ol 

3.70E-ol 

160E.Ol 

.2 50E-03 

S,OOE-03 

3.2SE-04 

2.oaE-os 

2.0IE·02 

25sE-03 

I.TOE-03 

2.21E·02 

4.34E-Ol 

4.14E-02 

2.57E-Ol 

Medium 

EPe 

UnitS 

mg/L 

mg/L 

rng/L 

mg/L 

mg/L 

mg/L 

mgfL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mgil 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mgll 

NSWC CRANE. INDIANA 

Roule 

EPe 

Value 

250E·Ql 

3.BOE+Ol 

6.00E-04 

5.00E-OI 

2.50E-OI 

840E-OI 

5.00E-OI 

3.70E-OI 

1.6ohOI 

250E-03 

500E·03 

325E·04 

2.00E-05 

20' E-02 

2.55E-03 

Route 

EPe 

Unlls 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

-mg/L 

1.IOE-03 1~._7 mg/L 

2.21 E·02 :.r.:~: .. mg/L 

4.34E-OI mgfL 

41'E-02 mg/L 

2.57E-Ol mg/L 

2.S0E-OI 

3.80E.Ol 

600E-04 

S.ODE-Ol 

2.50E-Ol 

8.40E-Ol 

S.OOE-Ot 

3.70E-OI 

160E.OI 

2.soE-03 
S.00E·03 

3.2SE-04 

2:00E-OS 

2.01E-02 

2.55E-03 

1 tOE-03 

221E·02 

4.34E-Ol 

4 14E-02 

2.S7E-Ol 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgll 

mg/L 

rng/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

nig/L 

mg/l 

mg/L 

E PC Selected 

lor Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 
M 
M 

M 

Intake 

(Cancer) 

21E-03 

3lE-ot 

4.9E-06 

4.1E-03 

2.1E-03 

69E-03 

4.1E·03 

3.oE-03 

13E-Ol 

21E-05 

4 'E-OS 

2.7E-06 

16E-07 

17E-04 

2.1E-05 

g.OE-06 

1.8E-04 

36E-03 

34E-04 

21E-03 

17E-04 

2.5E-02 

30E·07 

3.7E-04 

67E-05 

4.0E·04 

2.4E-04 

I.2E-03 

I.4E-02 

2.oE-05 

23E·OS 

24E-08 

6.3E-08 

7.3E-07 

9.2E·oe 

4.0E-08 

e OE-07 

16E-05 

3.0E-07 

9.3E-06 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg:day 

mgfkg-day 

mg/kg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg·day 

mg/kg·day 

mg/kg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

~ 
mg/kg-day 

mg/kg·dEty 

mg/kg-day 

mg/icg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 

Faclor 

260E-02 

2.00E-Ol 

5.70E-02 

9.10E-02 

6 10E-03 

5.20E-02 

4.00E-Ol 

1 40E-02 

1.40E-02 

4.50E.00 

1.50E.OO 

2.60E-02 

2.00E-Ol 

5.70E-02 

9.10E·02 

6.10E·03 

5.20E-02 

400E-Ol 

1.40E-02 

1.40E-02 

4 SoE.OO 

1.50E.OO 

Cancer Slope 

Factor Units 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day)·! 

(mg/kg·daV) \ 

(mgfkg-day)"' 

(mg/kg-day)·! 

(mg/kg-day) 

(mg/kg_day)·' 

(mg/kg-day)"T 

(mg/kg-day) 

(mg/kg-day) T 

/mg/kg-day) 

(mg/kg-day) 

(mg/kg_dayj·T 

(mg/kg-day) , 

(mg/kg-day)· 

(mg/kg-day) , 

(mg/kg·day) ! 

(mg/kg-dq,Y) 

(mg/kg-day)"' 

(mg/kg-day) 

(mg/kg-day)·! 

(mg/kg-day) 

(mg/Kg-day) 

(mg/kg-day)·! 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg·day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-d(liy) 

(mg/kg-day) 

(mg/kg-day) ! 

lmg/kg-day) , 

(mg/kg-day) 

(mg/kg-day) , 

(mg/kg-dayr 1 

(mg~day)·' 

Cancer 

Risk 

53E-05 

6.1E-02 

2.BE-07 

1.9E-04 

4.2E-05 

1.6E-04 

S.1E-02 

29E-07 

S BE-07 

74E-07 

I.4E·05 

1.IE-Ol 

4.3E-06 

51E-03 

t.7E·OB 

6.IE-06 

2.5E-06 

6.IE-OS 

57E-03 

2.8E-07 

3.2E-07 

2 BE-07 

6.DE-OB 

1_1E·02 

Total Risk Across AU Expoeure Rour •• IPethways I 1.2E-01 

• 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
RESIDENTIAL CHILD - CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

SWMU 1 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, INDIANA 
09/17/02 

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

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )I(BW x AT) DAevenl = Kp x C x levenl x CF 

IF levenl < I·, DAevent = 2FA x Kp x C x CF x (6T x tevenV3.1416) 0 5 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF levent > t·, DAevenl = FA x Kp x C x CF x «levenV(1 + B)) + (2T x ((1+3B+3B2)/(1 + B)2))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM2) 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 CM3
) 

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 GWCONC. ORGANIC OR t* (HR) tevent T(HR) Kp(CM/HR) B FA DAevent 
(mglL) INORGANIC? 

1,1,1,2-Tetrachloroethane 2.50E-01 0 2.24E+00 3.30E-01 9.31E-01 6.94E-03 3.46E-02 1 2.66E-06 
1,1,2,2-Tetrachloroethane 3.80E+01 0 2.24E+00 3.30E-01 9.31E-01 6.94E-03 3.46E-02 1 4.04E-04 
1,1,2-Trichloroethane 6.00E·04 0 1.43E+00 3.30E-01 5.96E-01 6.44E-03 2.86E-02 1 4.74E-09 
1,1-Dichloroethene 5.00E-01 0 8.93E·01 3.30E-Ol . 3.72E-01 1.17E-02 4.41 E-02 1 5.65E-06 
1,2-Dichloroethane 2.50E-01 0 9.18E-Ol 3.30E-Ol 3.82E·Ol 4.20E-03 1.61E-02 1 1.03E-06 
Chloroform 8.40E-01 0 1.19E+00 3.30E-Ol 4.98E-Ol 6.83E-03 2.87E-02 1 6.42E-06 
cis-l,2-Dichloroethene 5.00E-Ol 0 8.93E-01 3.30E-01 3.72E-Ol 7.71E-03 2.92E-02 1 3.74E-06 
Tetrachloroethene 3.70E-Ol 0 2.18E+00 3.30E-Ol 9.06E-01 3.34E-02 1.66E-Ol 1 1.87E-05 
T richloroethene 1.60E+Ol 0 1.39E+00 3.30E-Ol 5.81E-Ol 1.16E-02 5.13E-02 1 2.25E-04 
Bis(2-Ethylhexyl)Phthalate 2.50E-03 0 3.99E+Ol 3.30E-Ol 1.66E+Ol 2.49E-02 1.90E-Ol 0.8 3.23E-07 
Hexachloroethane 5.00E-03 0 5.44E+00 3.30E-01 2.27E+00 3.01E-02 1.78E;01 1 3.60E-07 
4-Amino-2,6-Dinitrotoluene 3.25E-04 0 3.21E+00 3.30E-Ol 1.34E+00 6.41E-04 3.46E-03 1 3.82E-l0 
Heptachlor 2.00E-05 0 3.19E+Ol 3.30E-Ol 1.33E+Ol 8.64E-0~ 6,43E;02 1 1.00E-09 
Aluminum 2.01E-02 i 3.30E-01 1.00E-03 1 6.63E-09 
Antimony 2.55E-03 i 3.30E-Ol 1.00E-03 1 8.42E-l0 
Arsenic 1.10E-03 i 3.30E-01 1.00E-03 1 3.63E-l0 
Iron 2.21E-02 i 3.30E-Ol 1.00E-03 1 7.29E-09 
Manganese 4.34E-Ol i 3.30E-01 1.00E-03 1 1.43E-07 
Nickel 4.14E-02 i 3.30E-Ol 2.00E-04 1 2.73E-09 
Strontium 2.57E-Ol i 3.30E-Ol 1.00E-03 1 8.48E-08 

-
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• 

Ellflosure 

Route 

Ingestion 

Dermal 

Scftnario Tirneframlll: Futurfl 

Medium: Grol.K"dwater 

E)q)osure Medium' Groundwater 
E'4lo:;ure POint: Entire Site 

Receptor PoplAation' Re!udent 

Rec",ptor Age: Chtld (0·6 years) 

Chemical 

01 Pollmlial 

Concem 

, ,I .1.2·Telrachloroelhane 

1,1.2.2_TetrBchloroethane 

1.1.2-TrichloroeThane 

1.I·DlChioroetnene 

1.2·DlcHoroethane 

Chloroform 

cis·, Z-Dichloroethena. 

Tetrachloroethene 

Tnchloroetnene 

BisI2-Ett\ylnexyl)Phthalale 

Hellachloroethane 

4·Am,no-2,6-Dlnltrotoluene 

Heptachlor 

AlurnlnlJl'Tl 

Antimony 

Arsel"'lc 

I,,,,, 
Manganese 

Nickel 

StrOntium 

(!o!al) 

1.1.'.2·Tetrschioroethane 

I.l.2.2-Te!racl'lloroethane 

11.2-Trichloroethane 

"·Ddidroe!nene 

1.2·DdYoroethane 

Chloroform 

cis-l,2·Dici1loroe!hene 

Tetrachloroethene 

Tnchloroethene 

Bis(2-Ethylhexy1)Phtha!atEl 

Hellachloroethane 

4·Amlno-2.6-Din!rOlofuene 

Heplach!or 

AJuminl.6T' 

Anllmuny 

Arunic 

,,,'" 
Manganese 

Nickel 

Strontll.m 

(!otal) 

Medium 

EPC 

Value 

2,50E-Ol 

3 BoE ... Ol 

600E·04 

500E-Ot 

2 soE·Ot 
840E·Ol 

5.00E-Ol 

370E-Ot 

t 60E+Ol 

2 SOE·03 

500E-03 

32SE-04 

2.ooE-05 

201E-02 

255E-03 

I,10E-03 

221E-02 

434E·Ol 

414E-02 

257E·Ol 

250E-Ol 

3,BOE+Ol 

600E-04 

S 00E·01 

250E-Ol 

a 40E-OI 

S OOE·OT 

3.70E-Ol 

1.60E+Ol 

2.50E-03 

5.00e-03 

325E-04 

2.00E·05 

2.0lE-02 

255E-03 

1.10E-03 

2.21E-02 

4,34E-OI 

414E-02 

2.57E-Ol 

• 
TABLE 7.10a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF CHILO AESIDENTS TO GROUNDWATER 

SWMU , - MUSTARD GAS BURIAL GROUND 

MedII . ..., 

EPC 

Unll. 

",giL 

",giL 

",giL 

"'giL 

"'giL 

"'QIl 
",giL 

",giL 

"'QIl 
mglL 

mglL 

mglL 

",giL 

",giL 

mglL 

mglL 

"'giL 

",giL 

",giL 

mglL 

",O'L 

",gil 

"'oil 
mO'L 

",gil 

",gil 

mgll 

mgll 

mgll 

mgll 

mglL 

mgll 

mgll 

mg/L 

",gil 

",O'L 

"'O'l 
mO'l 

",O'L 

"'gil 

Roule 

EPC 

Value 

2.50E-Ol 

360E+Ol 

6.00E-04 

5.00E·Ol 

2.50E-Ol 

640E-Ol 

5.00E·Ol 

3.70E·Ol 

I.60E+Ol 

2.50E-03 

5.00E-03 

3.25E·04 

2.DOE-05 

201E-02 

2.55E-03 

1.10E-03 

2.21E-02 

".34E·Ol 

4.14E-02 

257E-Ol 

2.50E-Ol 

3.eOE+Ol 

6.00E-04 

.. 5.00E-Ol 

2.50E-01 

B.40E-Ol 

500E·oI 

370E-01 

1.60E+Ol 

2.50E-03 

500E·03 

325E-04 

2.00E-05 

201E·02 

2.55E·03 

1.10E·03 

2.21E·02 

4.34E-Ol 

4.14E·02 

257E-Ol 

Route 

EPC 

Units 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mQll 
mglL 

",giL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

",giL 

mglL 

mglL 

",gil 

mO'L 

mQll 
mgll 

mgll 

",giL 

mgll 

mgll 

"'O'l 
",giL 

",gil 

",giL 

mglL 

mglL 

mglL 

mgll 

mg/L 

mO'l 

mgll 

"'O'l 

NSWC CRANE, INDIANA 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M. 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Inlak~ 
(NOr,.carer) 

'/ Inlake 

(Non-Canesl) 

Units 

1 lE·02 . I I, mglkg·day 

1 6E+00 : I -mg/kg-day 

25E-05 I mglkg·day 

2 1 E·02 I m~g·day 

1.1 E·02 I mglkg·day 

3.5E-02 I mofk;g·day 

2.1E-02 I mglkg-day 

1.6E-02 mglkg-day 

6,8E-Ol mglkg·day 

l1E-04 mglkg.day 

2,IE-04 mglkg·day 
, 4E.-OS mgfkg·day 

8.4E-07 mglkg-day 

6.sE·04 mglkg-day 

1.1E·04 mglkg-day 

46f·oS mglkg-day 

9.3~·04 mglkg-day 

, 8E·02 mglkg·day 

'7E·03 mglkg-day 

11E·02 mgikg-day 

I1E-03 mg/llg.day 

17E·Ol mg/kg-day 

2. (IE-OS mglil.g·day 

24E-03 rnglkg.day 

4.3E·04 mglkg-day 

27E-03 mglkg·day 

1.6E-03 mglkg-day 

79E-03 mglkg·day 

9.5E·02 mglkg-day 

14E-04 mglkg-day 

15E-04 mglkg-day 

1,6E-07 mglkg-day 

42E-07 mg.lkg-day 

28E-06 m9'~g·day 

3flE·Ol mglkg.day 

, 5E-07 mglkg·day 

3IE·OS mg'kg.day 

6 oE·OS mgikg-day 

1.2E·06 mglkg-day 

36E·05 mg'kg-day 

Reference 

OOSI!I 

300E-02 

6 00E-02 

400E-03 

5.00E·02 

3 00E-02 

1.00E-02 

100E-02 

1.00E-02 

300E-04 

2,00E-02 

1.00E·03 

600E-OS 

5.00E-04 

1.00E+00 

4.00E-04 

300E-04 

300E-Ol 

240E-02 

2.00E-02 

600E-Ol 

300E-02 

6.00E·02 

".OOE-03 

5.00E-02 

300E·02 

1.00E-02 

1.00E·02 

1.00E-02 

3.00E-04 

2.00E-02 

1.00E-03 

6.00E-05 

S.00E-04 

1.0oE+oo 

6.00E·05 

3.00E·04 

J.OOE-Ol 

9 60E·04 

13 OOE-04 

6.00E-Ol 

Reference 

Dose Ut1IIs 

rnglkg·day 

mglkg·day 

mglkg·day 

mglkg·day 

rngikg·day 

mglkg-day 

mg/kg.day 

mglkg-d~y 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-dsy 

mglkg-day 

mglkg-day 

mg.'kg-day 

mglkg-day 

mglkg·day 

mglkg·day 

mglkg-day 

mglkg-day 

mglkg-day 

rnglkg-day 

mglkg-day 

mgtkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg.day 

mglkg-day 

mglkg-day 

mg!kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg.day 

mglkg.da~ 

mWkg.day 

Re1e!ence I Rel""erY.'t 
Concenlratlon Concenll:lll0n 

Urol~ 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA. NA 

NA NA 

NA NA 

NA NA 

NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specity Mediln1-Specrilc 1M) or AoUle·SpeciflC (AI EPC selected for hazard calcl,jaliOf'l 

H"Z;Jld 

(JllollAnf 

35E·o\ 

27E",01 

63E-03 

42E-Ol 

35E·OI 

35E+00 

21E+00 

16E",00 

23E+03 

53E-03 

2 lE-OI 

23E·Ol 

17E·03 

a SE·04 

2.7E·OI 

15E·OI 

31E·03 

76E-Ol 

a 7E-02 

lBE-02 

2.lE+Q3 

J 7E·02 

2 BE+OO 

S OE-04 

4 aE-02 

14E·02 

27E-Ol 

16E·Ol 

7 gE·OI 

32E+02 

6 aE-03 

I.SE·Ol 

27E-03 

8.4E-04 

2 BE-06 

5.9E·03 

51E·04 

1.0E·OS 

£;3E·02 

t 4E-03 

Ii oE·os 

J.2E+02 

2.6E+03 

• 

·,.~/ ... 

. ~::.. '" 

" '-:,: 

·1 
t 

r:: 



• 

TABLE B.l0a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU, • MUSTARD GAS BURIAL GROUND 

Scenario Timeltame: Future 

Medium: Groundwater 
EJ+losure Medium: Groundwater 

Exposure Poin!: Entire Site 

Receptor Population: Residenl 

Receptor Age: Child (0 • 6 years) 

Exposure Chemical Medium 

EPe 
Value 

Roule of Potential 

Concern 

Ingestion 11,1, 1.2·Telrachlt)roelhane 2.S0E-Ol 

1,1.2,2" etrachloroethane I 3.BOE+Ol 

t .1.2-Tdcnloroethane 6.00E-04 

1.1-0ichloroethone 5.00E-OI 

1.2-0ictiloroelhane 2.50E-Ol 

Chloroform 840E-OI 

ciS-l.2 -Oichloroelhene 5.00E -0 1 

Telrachloroethene 3.70E-ol 

Trichloroethane 1.60E+Ol 

8is(2-Elhylhexyl}Phtha!ata I 2 50E-03 

j-Io:!xachloroethane 500E-03 

4-Amino-2.6-Dinilrotoluene I 325E-04 

Heptachlor 2 00E-05 

Aluminum 2.01 E-02 

Antimony 2.55E-03 

Arsemc 1 tOE-03 

Iron 221E-02 

Manganese 4.34E-Ol 

Nickel 4.14E-02 

Strontium 2.57E-Ol 

(tolal) 

l1ermal I. I \ .2·Te!rachloroethane 2.50E-Ol 

1,1.2.2·Telrachlotoethane 3,80E+01 

1.1.2-Trichforoelhane B.00E-04 

1,l·Oichloroelhene 5.00E-01 

1,2-0ich!oroethane 2.50E-Ol 

Chlnrolorm 8.40E-01 

cis-l.2-Dichloroethene 5.00E-Ol 

Tetrachloroethene 3.70E-Ol 

rrlchloroelhsns 1.60E.Ol 

Bis(2-Elhylhexyl)Phthalate 2.S0E-03 

Hexachloroethane 5.00E-03 

4-Amino·2 ,e-Oinitrotoluene I 3.25E-04 

Heptachlor 2.00E-05 

Aluminum 2.01 E-02 

Antimony 2.55E-03 

Arsenic 1.10E-03 

Iron 2.21E-02 

Mangenese 434E-OI 

Nickel 4.14E-02 

Strontium 2_57E-Ol 

(tolal) 

Medium 
EPC 
Units 

mg/l 

mg/L 

mg/l 

mg/l 

mg/l 

mg/l 
mg/L 

mgil 

mgll 

mg/L 

mg/l 

mgil 

mg/l 

mg/L 

mg/l 

mglL 

mg/l 

mg/l 

mg/l 

mgfL 

mg/L 

mgfL 

mgll 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/l 

mg/L 

mg/l 

mg/L 

mg/l 

mg/l 

mg/l 

mg/l 

mg/L 

mg/L 

r.JSWC CRANE, INDIANA 

Roule 
EPC 

Value 

~ 
3.80E.Ol 

6.00E-04 

5.00E-Ol 

2.50E-Ol 

8.40E·Ol 

5.00E-Ol 

3.70E-OI 

1.60E+Ol 

2.50E-03 

5.00E-03 

3.25E-04 

2.00E-05 

2.01E-02 

2SSE-03 

1.10E-03 

221E-02 

434E-OI 

4.14E-02 

257E-OI 

2_50E-Ol 

3.BOE.Ol 

B 00E·04 

500E-OI 

2.50E-OI 

8.40E-OI 

5.DOE-01 

3.70E-Ol 

1.60E.Ol 

2 SOE-03 

5.00E-03 

3,25E·04 

2.00E·05 

2.01 E-02 

2.55E-03 

1.10E·03 

221E·02 

4.34E-Ol 

4,14E-02 

2.57E-Ol 

Aoule 

EPC 
Units 

mg/l 

mg/L 

mg/l 

mg/l 

mg/L 

~L 
mgil 

mg/L 

mgil 

mg/l 

mg/l' 

mg/l 

mg/l 

mg/l 

mg'l 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/l 

mglL 

mg/l 

mg/l 

mg/L 

mglL 

. mg/l 

mg/l 

mg/l 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mg/l 

mgIL 

mglL 

EPC Selected 

lot Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M. 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 
M 

M 
M 

M 

M 
M 

M 

M 
M 
M 

M 
M 
M 

• 

Intake 
(Cancer) 

3,oE-04 

4.BE-02 

72E-07 

60E-04 

3.0E-04 

1.0E-03 

B.OE-04 

4.5E-04 

1.9E-02 

3.0E-OB 

B.oE-OB 

3.9E-07 

2.4E-08 

2.4E-05 

3.IE-OB 

13E-OB 

27E-05 

52E-04 

50E-05 

3 !E-04 

32E·05 

49E-03 

57E-08 

6 BE·oS 

I.2E-05 

7,7E·oS 

45E-05 

23E·04 

2.7E-03 

3,gE-06 

4.3E-06 

4.6E·09 

1.2E·OB 

80E-08 

I.OE-08 

4.4E·09 

8 BE-oa 

1.7E·OB 

3.3E-08 

1.0E-06 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg·day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg·day 

mg/kg·day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

Cancer Slope 

Faclm 

2.60E·02 

2.0DE-Ol 

S.70E-02 

9.10E-02 

B.IOE-03 

5.20E-02 

4.00E-OI 

1.40E-02 

1.40E-02 

4.50E+00 

I 50E.00 

2 BoE-02 

200E-01 

570E-02 

910E-02 

61OE·03 

S20E·02 

400E·01 

1,40E-02 

1.40E-02 

4.50E+00 

150E.00 

Cancer Slope 

Factor Units 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg_day)·T 

(mg/kg-dayy' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day) 

'(mg/kg-day)" 

(mg/kg-day)'! 

(mg/kg-day) 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day)' 

(mg/kg-day)" 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) T 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg·day) 

(mg/kg·day) 

(mg/kg·day) 

(mg/kg-day) 

(rng/kg-day) 

(mg/kg·day)· 

(mg/kg-day)"' 

(mg/kg:day)'! 

(mg/kg-day) 

(mg/kg-day)" 

(mg/kg.day)·T 

(mg/kg-day)' 

(mg/kg-day) 

(mg/kg-day)' 

(mglkg·day)· 

(mg/kg-day) 

(mg/kg·day)· 

(mg/kg-day) 

(mglkg-day) 

(mg/kg_dayj"T 

(mglkg-day)" 

Cancer 

Risk 

7 aE·06 

9.2E-03 

4.1E-OB 

2.7E-05 

B.2E-OB 

2.3E-05 

77E-03 

42E-08 

a 4E-oa 

1.IE-07 

2.0E-06 

1.7E-02 

e 3E-07 

9 7E-04 

33E·Og 

l.lE-06 

4.7E-07 

1.2E-05 

1.1E-03 

S.SE-08 

B.1E-08 

5.4E·08 

B BE-09 

2,1E·03 

Total Risk Aero .. All Exposure RouteaJPethwaYI' 1,9E-02.' 

• 



Exposure 

Route 

Inhalation 

~ 

• • 
TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

S Volatile Chemical Generation Rate 

IRsh Inhalation Rate of volatiles in shower 

EF Exposure Frequency 

K Masss Transfer Coefficienl 

ED Exposure Duration 

BW Body Weight 

Ra Air Exchange Rate 

Ds Shower Duration 

Dt Total Time in Bathroom 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Noncancer) 

Units 

(uglm' ·min shower) 

(Umin) 

(days/year) 

(min) 

(years) 

(kg) 
(min") 

(min) 

(min) 

(days) 

(days) 

NSWC CRANE. INDIANA 

RME RME CTE CTE 

Value Rationale! Value Rationale! 
Reference Reference 

Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 

10 U.S. EPA, December 1989 10 U.S. EPA, December 1989 

350 U.S. EPA. May 1993 '234 U.S. EPA, May 1993 

Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 

24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 

70 l,I._S. EPA, December 1989 70 U.S. EPA, December 1989 

0.025 Foster&Chrostowski 1987 0.025 Foster & Chrostowski 1987 

15 U.S. EPA, September 2001 10 Professional Judgement 

20 Professional judgement 15 Professional Judgement 

25,550 U.S. EPA, De'cember 1989 25550 U.S. EPA, December 1989 
8,760 U.S. EPA, December 1989 2.555 U.S. EPA. December 1989 

------

ShowerAdultResMG.xls Table4_ t 

• 

Intake Equation! 

Model Name 

Chronic Daily Intake (CDI) (mg/kg·day)= :1i_~,~ 
S x IRsh x K x EF ~ !;;D 

BW x AT x Ra x CF 

K = Ds + exp(·Ra x Dt)/Ra· (exp(Ra) x (Ds-Dt))/Ra 
.. .':..-:--': 
~.:." .. 
).J> 

,., . ~::f~1';"" 
.~:r .:; ~ . 

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

.... ,":"\0 

'.~" 
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Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower Room 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

1.1.1.2-Tetrachloroethane 

1.1.2.2-Tetrachloroethane 

1.1.2-Trichloroethane 

1.1-Dichloroethene 

1.2-Dichloroethane 

Chloroform 

cis-l.2-Dichloroethene 

Tetrachloroethene 

Trichloroethane 

(total) 

Medium 

EPC 

Value 

2.50E-Ol 

3,80E+Ol 

6.00E-04 

5.00E-Ol 

2.50E-Ol 

8.40E-Ol 

5.00E-Ol 

3.70E-Ol 

1.60E+Ol 

TABLE 7.11 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU 1 - MUSTARD GAS,BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Rou!.e Route EPC Intake Intake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L -. 6,96E-02 (mg/m'- min) R 1.5E-03 mglkg-day 

mg/L 7.24E+OO (mglm - ",In) R 1,6E-Ol mg/kg-day 

mglL 1.63E-04 (mg/m - min) R 3.5E-06 mglkg-day 

mg/L 1.85E-Ol (mg/m'- min) R 4.0E-03 mglkg-day 5.71E-02 

mg/L 7.75E-02 (mg/m - min) R 1.7E-03 mglkg-day 1.40E-03 

mglL 2.75E-Ol (mg/m - min) R 6.0E-03 mglkg-day 8.60E-05 

mglL 1.78E-Ol (mg/m -min) R 3.9E-03 mglkg-day 

mg/L 1.11E-Ol (mg/m'- min) R 2.4E-03 mglkg-day 1.40E-Ol 

mg/L 5.21E+OO (mg/m - min) R 1.1E-Ol mg/kg-day 1.00E-02 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

mg/kg·day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 7.0E-02 

mg/kg-day NA NA 1.2E .. OO 

mglkg-day NA NA 6.9E+Ol 

mg/kg-day NA NA 

mglkg-day ; NA NA 1.7E-02 

mglkg-day NA NA 1.lE+Ol 

8.2E+Ol 

Total Hazard Index Across All Exposure Routes/Pathways B.2E+01 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

ShowerAd.G.XIS Table7 pa. 9f1.:36 AM 
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Exposure 

Route 

Inhalation 

• 
TABLE B.11 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Tlmeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1 .1.1 .2-Tetrachloroethane 2.50E-01 

1.1.2.2-Tetrachloroethane 3.BOE+01 

1.1.2-Trichloroethane 6.00E-04 

1.1-Dlchloroethene 5.00E-Ol 

1.2-Dichloroethane 2.50E-Ol 

Chloroform 8AOE-Ol 

cis-l.2- Dichloroethene 5.00E-Ol 

Tetrachloroethene 3.70E-01 

Trichloroethene 1.60E+01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE. INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

6.96E-02 (mg/mO- min) R 5.1BE-04 mg/kg-day 

7.24E+OO (mg/mO- min) R 5.4E-02 mglkg-day 

1.63E-04 (mg/m - min) R 1.2E-06 mg/kg-day 

1.B5E-01 (mg/mO- min) R 1.4E-03 mg/kg-day 

7.75E-02 (mg/mO- min) R 5.BE-04 mg/kg-day 

2.75E-01 (mg/mO- min), R 2.0E-03 mg/kg-day 

1.78E-Ol (mg/mO- min) R 1.3E-03 mg/kg-day 

1.11E-Ol (mg/m - min) R 8.2E-04 mg/kg-day 

5.21 E+OO (mg/m - min) R 3.9E-02 mg/kg-day 

• 

Cancer Slope Cancer Slope Cancer I 
I 

Factor Facto(Units Risk i 
I 

i 
I 

2.60E-02 (mg/kg-day)' 1.3E-05 ! 

2.00E-Ol (mg/kg-day)' 1.1E-02 ; 

5.60E-02 (mg/kg-day)' 6.BE-OB 
• 

(mg/kg-day)' ---;>. 

9.10E-02 (mg/kg-daYr 5.3E-05 

B.l0E-02 (mg/kg-day)' 1.7E-04 

(mg/kg-day)' 
I 

1.00E-02 (mg/kg-day)' 8.2E-06 
, 

4.00E-01 (mg/kg-day)' 1.6E-02 

2.7E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 2.7E-02 . 

ShowerAdultResMG.xls Table8 9/17/20029:36 AM 
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Exposure 

Roule 

Inhalation 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point Shower Room 

Receptor Population: Resident 

Receplor Age: Adult 

Chemical 

of Potential 

Concern 

',',' ,2-Tetrachloroethane 

" , ,2.2-Tetrachloroethane 

1,1.2-Trichloroethane 

" '·Dichloroethene 
1,2-DichJoroethane 

Chloroform 

cis·' .2·Dichloroethene 

Tetrachloroethane 

Trichloroethene 

(total) 

Medium 

EPC 

Value 

.2.50E-0' 

3.80E,0' 

6.00E-04 

S.OOE-O' 

2.5o.E-o.1 

8.40E-0' 

5.00E-01 

3.70E-01 

'60EtO' 

TABLE 7."a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU , - MUSTARD GAS BURIAL GROUND 

NSWC'CRANE, INDIANA 

Medium Roule Route EPe Intake Inlake Reference 

EPe EPC EPC Selected .. (Non·Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (') 

mg/L 6.96E-02 (mg/m - min) R 8.4E-04 mg/kg-day 

mg/L .7,24E+00 (mg/m - min) R 8.7E-02 mg/kg-day 

mg/L '.63E-04 (mg/m - min) R 2.0E-06 mg/kg-day 

mg/L 185E·O' (mg/m - min) R 2.2E-03 mg/kg-day 5.7,E-02 

mg/L 7.75Eo.2 (mgJm'· min) R 9.3E·o.4 mg/kg-day , .4CE-C3 

mg/L 2.7SE·C' (mg/m', min) R 3.3E-C3 mg/kg-day 8.60E-CS 

mg/L '.78E·C1 (mg/m. min) R 2.1E·o.3 mg/kg·day 

mg/L '."E-O' (mg/m", min) R 1.3E,03 mg/kg-day '.4CE-01 

mg/L 5.2'Etco (mg/m. min) R G.3E·02 mg/kg·day 1.00E-02 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mglkg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient I 

! 

3.9E-02 

6.7E-C1 

3.8EtO' 

9.SE-03 I 

6.3EtOO 

4.5EtO' 

4,5E+01J 
(') Specify Medium·Specific (M) or Roule·Specific (R) EPC selected lor hazard calculallon. 

ShowerAd.GCTE.XIS Table7 pa. 9/'.:36 AM 



• 

Exposure 

Route 

Inhalation 

• 
TABLE B.II a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU I - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

I, I, I ,2-Tetrachloroethane 2.S0E-OI 

I, 1,2,2-Tetrachloroethane 3.BOE+OI 

I, 1,2-Trichloroethane 6.00E-04 

I ,I-Dichloroethene S.OOE-OI 

1,2-Dichloroethane 2.S0E-OI 

Chloroform BAOE-OI 

cis-I,2-Dichloroethene S.OOE-OI 

Tetrachloroethene 3.70E-OI 

Trichloroethene 1.60E+OI 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

NSWC CRANE, INDIANA 

Route Route EPC Selected Inlake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (I) Unils 

6.96E-02 (mg/m"- min) R 2.9E-04 mg/kg-day 

7.24E+OO (mg/mJ_ min) R 3.0E-02 mg/kg-day 

1.63E-04 (mg/mO- min) R 6.7E-07 mg/kg-day 

I.BSE-OI (mg/rn'- min) R 7.6E-04 mg/kg-day 

7.7SE-02 (mg/m"- min) R 3.2E-04 mg/kg-day 

2.7SE-OI (mg/m - min) R 1.IE-03 mg/kg-day 

1.7BE-OI (mg/m - min) R 7.3E-04 mg/kg-day 

I.IIE-OI (mg/m - min) R 4.SE-04 mg/kg-day 

S.2IE+OO (mg/m'- min) R 2.IE-02 mg/kg-day 

• 

Cancer Slope Cancer Slope Cancer 

Factor Factor Unils Risk 

2.60E-02 ( mg/kg-day)" 7.SE-OS 

2.00E-OI (mg/kg-day)" S.OE-03 

S.SOE-02 (mg/kg-day)" 3.BE-OB 

(mg/kg-day)" : 

9.IOE-02 ( mg/kg-day)" 2.9E-OS 

8.IOE-02 ( mg/kg-day)" 9.2E-OS 

( mg/kg-day)" 

I.OOE-02 ( mg/kg-day)" 4.6E-OS 

4.00E-OI (mg/kg-day)" B.SE-03 

I.SE-02 

(I) Specify Medium-Specific (M) or Rcute-Specific (R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 1_SE-02 

ShowerAdultResMGCTE.xls TableB 9/17/20029:36 AM 
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Exposure 

Route 

Inhalation 

'-

TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Ppint: Shower Room 

Receptor Population: Resident 

Receptor Age: Child (0 to 6_years) 

Paramete Parameter Definition 

Code 

S Volatile Chemical Generation Rate 

IRsh Inhalation Rate of volatiles in shower 

EF Exposure Frequency 

K Masss Transfer Coefficient 

ED Exposure Duration 

BW Body Weight 

Ra Air Exchange Rate 

Ds Shower Duration 

Dt Total Time in Bathroom 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

(uglm'·min shower) 

(Umin) 

(days/year) 

(min) 

(years) 

(kg) 
(min") 

(min) 

(min) 

(days) 

(days) 

NSWC CRANE, INDIANA 

RME RME CTE CTE 

Value Rationale! Value Rationale! 
Reference Reference 

Derived Foster&Chrostowski t 987 Derived Foster & Chrostowski 1987 

10 USEPA, March 1991 10 US EPA, March 1991 

350 ' EPA May 1993 234 EPA May 1993 

Derived Fosler&Chrostowski 1987 Derived Foster & Chrostowski 1987 

6 EPA May 1993 2 EPA May 1993 

15 EPA. December 1989 15 EPA, December 1989 

0.025 Foster&Chrostowski 1987 0.025 Foster & Chroslowski 1987 

15 EPA, September 2001 10 EPA, September 2001 

20 Professional judgement 15 Professional Judgemenl 

25,550 EPA, December 1989 25550 EPA, December 1989 

2,190 EPA, December 1989 730 EPA, December 1989 

ShOWereeMG,XIS Table4_1 • 

! 

Intake Equation! I 

Model Name 

Chronic Daily Intake (COl) (mg/kg·day)= 

S x IRsh x K x EF x ED 

BW x AT x Ra x CF 

K = Ds + exp(·Ra x Dt)/Ra· [exp(Ra) x (Ds·DtlYRa 

9!17.:35AM 



• 

E)(posure 

Route 

Inhalalion 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower Room 

Receplor Population: Resident 

Receptor Age: Child (0 to 6 years) 

Chemical 

of Potential 

Concern 

1_1_l.2-Tetrachloroethane 

1,1,2.2-Tetrachlor09Ihane 

1,1,2-Trichloroethane 

1,1·Dlchloroethene 

1.2-Dlchloroethane 

Chloroform 

cis-1,2·Dichloroethene 

T etrachloroethene 

Trichloroethane 

(total) 

Medium 

EPC 

Value 

2,SOE-01 

3,BOE+01 

6,OOE-04 

S,OOE-Ol 

2.S0E-Ol 

8,40E-Ol 

S.OOE-Ol 

3,70E-Ol 

1,60E.01 

• 
TABLE 7.12 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Medium Route Route EPC Intake Inlake Reference 

EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculation (1) 

mg/L 6,96E-02 (mg/m - min) R 7,lE-03 mglkg-day 

mg/L 7,24E+OO (mg/m' - min) R 7,3E-01 mg/kg-day 

mg/L 1,63E-04 (mg/m - min) R 1,7E-OS mg/kg-day 

mg/L 1,8SE-Ol (mg/m - min) R 1.9E-02 mg/kg-day S,71E-02 

mgll 7,7SE-02 (mg/m -min) R 7,9E-03 mglkg-day 1 AOE-03 

mg/L 2,7SE-Ol (mg/m - min) R 2,8E-02 mg/kg-day 8.60E-OS 

mg/L 1,78E-Ol (mglm - min)" .""'On' R 1,8E-02 mglkg-day 

mg/L 1,IIE-Ol (mg/m -min) R 1,IE-02 mglkg-day 1 AOE-Ol 

mg/L S,21E.00 (mglm - min) R S.3E-Ol mglkg-day 1,00E-02 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mglkg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculallon, 

ShowerChildResMG,xls Table7 Page 2 013 

• 

Hazard 

Quotient 

3.3E-Ol 

S.6E+00 

3,2E.02 .. 
8:0E-02 

~- ~~-~ 

S,3E.Ol 

3,8E.02 

3_8E+02 

9/17/2002 9:35 AM 



Exposure 

Route 

Inhalation 

TABLE 8,12 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower Room 

Receptor Population: Resident 

Receptor Age: Child (0 to 6 years) 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,1,2-Tetrachloroethane 2.S0E-01 

1 ,1,2,2-Tetrachloroethane 3.80E+01 

1,1,2-Trichloroethane 6.00E-04 

1,1-Dichloroethene S.OOE-01 

1,2-Dlchloroethane 2.S0E-01 

Chloroform 8.40E-01 

cis-1,2-Dichloroethene S.00E-01 

Tetrachloroethene 3,70E-01 

T richloroethene 1.60E+01 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

' Value Units Calculation (1) Units 

6.96E-02 (mg/m>- min) R 6,OE-04 mg/kg-day 

7.24E+OO (mg/m>- min) R 6.3E-02 mg/kg-day 

1.63E-04 (mg/m>- min) R 1.4E-06 mg/kg-day 

1.8SE-01 (mg/m"- min) R 1.6E-03 mg/kg-day 

7.7SE-02 (mg/m - min) R 6,7E-04 mg/kg-day 

2.7SE-01 (mg/m>- min) R 2.4E-03 mg/kg-day 

1.78E-01 (mg/rn> - min) R 1,SE-03 mg/kg-day 

1.11E-01 (mg/m - min) R 9,6E-04 mg/kg-day 

S.21 E+OO (mg/m"- min) R 4.SE-02 mg/kg-day 

Cancer Slope Cancer Slope Cancer 

Factor Factor'Units Risk 

I 

2,60E-02 (mg/kg-day)' 1.6E-OS 
, 

2,OOE-01 (mg/kg-day)' 1.3E-02 ! 

5,60E-02 (mg/kg-day)' 7.9E-08 i 

(mg/kg-day)' 

9.10E-02 (mg/kg-day)' 6,1E-OS 

8.10E-02 (mg/kg-day)' 1.9E-04 

(mg/kg-day)' 

1.00E-02 (mg/kg-day)' 9,6E-06 

4.00E-01 (mg/kg-day)' 1,8E-02 

3,1E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 3.1E-02 I 

Shower.SMGoXIS TableB • 9/17/W35 AM 



• 

Exposure 

Route 

Inhalation 

Scenario Tlmeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower Room 

Receptor Population: Resident 

Receptor Age: Child (0 to 6 years) 

Chemical 

of Potential 

Concern 

1.1. I .2-Tetrachloroethane 

1,1.2,2·Tetrachloroethane 

1,1.2-Trichloroethane 

1.1-0ichloroethene 

1.2-Dichloroethane 

Chloroform 

cis-1,2-Dichloroethene 

Tetrachloroethane 

Trichloroethene 

(total) 

Medium 

EPC 

Value 

2.50E-01 

3.80E+01 

6.00E-04 

5.00E-01 

2.50E-01 

8.40E-01 

5.00E-01 

3.70E-Ol 

1.60E+01 

• 
TABLE 7.120 - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU I - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Medium Route Route EPC Intake Intake Reference 

EPC EPC EPC Selecled (Non-Cancer) (Non-Cancer) Dose 

Units Value Units for Hazard Units 

Calculalion (1) 

mg/L 6.96E-02 (mg/m'- min) R 3.9E-03 mg/kg-day 

mg/L 7.24E-OO (mg/m'- mIn) R 4.1E-Ol mg/kg-day 

mg/L 1.63E-04 (mg/m - min) R 9.2E-06 mg/kg-day 

mg/L 1.85E-Ol (mg/m-- min) R 1.0E-02 mg/kg-day 5.71 E-02 

mg/L 7.75E-02 (mg/m'- mIn) R 4.3E-03 mg/kg-day 1.40E-03 

mg/L 2.75E-01 (mg/m'- min) R 1.5E-02 rng/kg-day 8.60E-05 

mg/L 1.78E-01 (mg/m- - min) 0' . R 1.0E-02 mg/kg-day 

mg/L 1.11E-01 (mg/m - min) R 6.2E-03 mg/kg-day 1.40E-01 

mg/L 5.21E+00 (mg/m - min) R 2.9E-01 mg/kg-day 1.00E-02 

-,.~ 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

mg/kg-day NA - NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

Total Hazard Index Across All Exposure RoutesfPathways 
(1) SpecIfy Medium-Specific (M) or Roule-Specific (R) EPC selected for hazard calculalion. 

ShowerChifdResMGCTE.xls Table7 Page 1 of 1 

• 

Hazard 

Quotient 

~t;:.· 

1.8E-01 

3.1E+00 

1.8E+02 .• ~j~ 

4.4E-02 

2:9E+01 

2.1E+02 

2.1E+02 

9/17/2002 9:35 AM 



Exposure 

Route 

Inhalation 

TABLE 8.12a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: I'.ir 

Exposure Point: Shower Room 

Receptor Population: Resident 

Receptor Age: Child (0 to 6 years) 

Chemical Medium 

of Potential EPC 

Concern . Value 

1 ,1 ,1,2-Tetrachloroethane 2.S0E-Ol 

1,1,2,2-Tetrachloroethane 3.S0E+01 

1,1,2-Trichloroethane 6.00E-04 

1,1-Dichloroethene S.00E-01 

1,2-Dichloroethane 2.S0E-Ot 

Chloroform S.40E-Ot 

cis- t ,2-Dichloroethene 5.00E-Ol 

Tetrachloroethene 3.70E-01 

Trichloroethene t.60E+Ot 

(total) 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

rngiL 

mg/L 

mg/L 

mg/L 

mglL 

NSWC CRANE, INDIANA 

Route Route EPC Selected Intake Intake 

EPC - EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

6.96E-02 (mg/rnO- min) R 3.3E-04 mg/kg-day 

7.24E+00 (mg/mO- min) R 3.SE-02 mg/kg-day 

1.63E-04 (mg/mO- min) R 7.SE-07 mg/kg-day 

1.8SE-Ot (mg/mJ_ rnin) R S.9E·04 mg/kg-day 

7.7SE-02 (mg/m'. min) R 3.7E-04 mg/kg-day 

2.75E-Ot (mg/m'· min) R 1.3E-03 mg/kg-day 

1.7SE-Ot (mg/m'- min) R 8.5E-04 mg/kg-day 

1.11 E-01 (mg/mJ_ min) R 5.3E-04 mg/kg-day 

5.21E+OO (mg!mJ
• min) R 2.SE-02 mg/kg-day 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

2.60E-02 (mg/kg-dayr S.7E-06 

2.00E-01 (mg/kg-dayr 7.0E-03 

S.60E-02 (mg/kg-daYr 4.4E-OS 

(mg/kg-daYr 

9.10E-02 (mg/kg-daYr 3.4E·OS 

S.IOE-02 ( mg/kg-daYr 1.IE-04 

(mg/kg·daYr 

1.00E-02 ( mg/kg-day)' S.3E-06 

4.00E-Ot ( mg/kg-day)' t.OE-02 

1.7E-02 

(1) Specify Medium-Specific (M) or Route·Specific (Rl EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 1.7E-02 
-

Shower.eSMGCTE.XIS TableS • 9/17/.:35 AM 



• 

Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Groundwater 

., Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Paramete Parameter Definition 

Code 

Cair Chemical Concentration in Air 

IRa Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

• 
TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO AMBIENT AIR 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Units RME RME CTE 

Value Rationale! Value 

Reference 

(mglm') Derived VDEQ. August 2002 Derived 

(m'/hr) 2.5 USEPA. December 1989 2.5 

(days/year) 150 Professional Judgement t50 

(years) 1 USEPA, May 1993 1 

(hr/day) 2 Professional judgement 1.5 

(kg) 70 USEPA. December 1989 70 

(days) 25.550 USEPA. December t989 25,550 

(days) 365 USEPA. December 1989 365 

ually IntaKe l,;alcuiations 
Inhalation Intake == (IRa x ET x EF x ED) I (8W x AT) 

CTE 

Rationale! 

Reference 

VDEQ. August 2002 

USEPA, December 1989 

Professional Judgement 

USEPA. May 1993 

Professional Judgement 

USEPA. December t989 

USEPA, December 1989 

USEPA, December 1989 

Cancer Inhalation Intake(RME) == 4.19E-04 
Noncancer Inhalation Intake(RME) == 2.94E-02 

Cancer Inhalation Intake(CTE) == 3.1SE-04 
Noncancer Inhalation Intake(CTE) == 2.20E-02 

ConslWGWinhriskVAlrenchopen.xls Table4_1 

• 

, 

Intake Equation! 

Model Name 

Chronic Daily Intake (CD I) (mglkg-day)= 
'. 

Carr x IRa x ET x EF x ED 
BW xAT 

.. 

~. 

';.' ~ ...... J;. .. 

9/17/200210:03 AM 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Pop·ulation: Construction Worker 
Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1.1,2-Tetrachloroethane 2.S0E-01 

1,1,2,2-Tetrachloroethane 3.BOE+01 

1,12-Trichloroethane S.OOE-04 

1,1-Dichloroethene S.OOE-01 

1,2-Dichloroethane 2.S0E-01 

Chloroform BAOE-01 

cis-1.2-0ichloroethene S.OOE-01 

Tetrachloroethane 3.70E-01 

Trichloroethane 1.S0E+01 

(total) 

Medium Roule 

EPC EPC 

Units Value 

mglL 7.01E-03 

mg/L 9,41E-01 

mg/L 1.B2E-OS 

mg/L 1.BBE-OS 

mg/L B.BOE-03 

mg/L 2,B1E-02 

mg/L 1.BSE-02 

mglL 1.0SE-02 

mg/L 5.15E-01 

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

constW.SkVAtrenChopen,XIS Table? 

TABLE 7.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO AMBIENT AIR 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (1) 

mg/m3 
R 2.1E-04 mg/kg-day 

mg/m3 
H 2.BE-02 mg/kg-day 

mg/m3 
R S.3E-07 mg/kg-day 

mg/m3 
R S.SE-07 mglkg-day 

mg/m3 
R 2.SE-04 mglkg-day 

mg/m3 
R B.2E-04 mglkg-day 

mg/m3 
R S.SE-04 mg/kg-day 

mg/m3 
R 3.1E-04 mglkg-day 

mg/m3 
R l.SE-02 mglkg-day 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

Units 

mg/kg-day NA NA 

mglkg-day 
NA NA 

mg/kg-day NA NA 

S.71E-02 mglkg-day 
NA NA 

9.7E-OS 

1,40E-03 mglkg-day NA NA 1,BE-01 

B.SOE-OS mg/kg-day NA NA 9.SE+OO 

mg/kg-day NA NA 

1,40E-01 mglkg-day NA NA 2.2E-03 

1,OOE-02 mg/kg-day NA NA 1_SE+OO 

1.1E+01 

Total Hazard Index Across All Exposure Routes/Pathways 1.1E+01 

• 9/.10:03 AM 



• 

Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPe 

Concern Value 

1,1,1,2-Tetrachloroethane 2.S0E-01 

1,1,2,2-Tetrachloroethane 3.BOE+01 

1,12-Trichloroethane 6.00E-04 

1,1-Dichloroethene S,OOE-01 

1,2-Dichloroethane 2,SOE-01 

Chloroform B.40E-01 

cis-1,2-Dichloroethene S,OOE-01 

Tetrachloroethene 3.70E-01 

Trichloroethene 1.60E+01 

(total) 

• 
TABLE B.13, REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO AMBIENT AIR 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

mg/L 7.01E-03 mg/m' R 

mg/L 9.41 E-01 mg/m' R 

mg/L 1.B2E-OS .~g/m' R 

mg/L 1.8BE-OS 'i'rig/m' R 

mg/L B.BOE-03 mg/m' R 

mg/L 2.B1E-02 mg/m' R 

mg/L 1.B6E-02 mg/m' R 

mg/L 1.06E-02 mg/m' R 

mg/L S.1SE-01 mg/m' R 

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

ConstWGWinhriskVAtrenchopen.xls Table8 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

2.9E-06 mg/kg-day 2.60E-02 (mg/kg-day)" 7.6E-OB 

3.9E-04 mg/kg-day 2.00E-01 (mg/kg-day)" 7.9E-OS 

7.6E-09 mg/kg-day S.60E-02 (mg/kg-day)" 4.3E-10 

7.9E-09 mg/kg-day (mg/kg-day)" .' .. 
3.7E-06 mg/kg-day 9.10E-02 (mg/kg-day)" 3.4E-07 

1.2E-OS mg/kg-day B,10E-02 (rng/kg-day)" 9,SE-07 

7.BE-06 mg/kg-day (mg/kg-day)" 

4.SE-06 mg/kg-day 1.00E-02 (mg/kg.day)" 4.SE-OB 

2.2E-04 mg/kg-day 4.00E-01 (mg/kg-day)" B.6E-OS 

1.7E-04 

Total Risk Across All Exposure Routes/Pathways 1.7E-04 

9/17/200210:03 AM 
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Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

1,1,1,2-Tetrachloroethane 2.S0E-Ol 

1,1,2,2-Tetrachloroethane 3.BOE+Ol 

1,12-Trichloroethane 6.00E-04 

1,I-Dichloroethene 5.00[-01 

1,2-Dichloroethane 2.50E-Ol 

Chloroform B.40E-Ol 

cis-I ,2-Dichloroethene 5.00E-Ol 

Tetrachloroethene 3.70E-Ol 

Trichloroethene 1.60E+Ol 

(total) 

TABLE B.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO AMBIENT AIR 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

mg/L 7.01E-03 mg/m' R 

mg/L 9.41E-Ol mg/m' R 

mg/L I.B2E-05 mg/m' R 

mg/L I.BBE-05 mg/m' R 

mg/L B.BOE-03 mg/m' R 

mg/L 2.B1E-02 mg/m' R 

mg/L 1.86E-02 mg/m' R 

mg/L 1.06E-02 mg/m' R 

mglL 5.15E-Ol mg/m' R 

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

const~.riSkVAtrenChopenCTE.XIS TableS • 

Intake Intake· Cancer Slope Cancer Slope Cancer 

(Cancer) . (Cancer) Factor Factor Units Risk 

Units 

2.2E-06 mg/kg-day 2.60E-02 (mg/kg-day)"' 5.7E-OB 

3.0E-04 mg/kg-day 2.00E-Ol (mg/kg-day)"' 5.9E-OS 

S.7E-09 mg/kg-day 560E-02 (mg/kg-day)"' 3.2E-l0 

5.9E-09 mg/kg-day (mg/kg-day)"' 

2.BE-06 mg/kg-day 9.10E-02 (mg/kg-day)"' 2.5E-07 

B.BE-06 mg/kg-day B.l0E-02 (mg/kg-day)"' 7.2E-07 

5.BE-06 mg/kg-day (mg/kg-day)"' 

3.3E-06 mg/kg-day 1.00E-02 (mg/kg-day)"' 3.3E-OB 

1.6E-04 mg/kg-day 4.00E-Ol (mg/kg-day)"' 6.SE-OS 

1.3E-04 

Total Risk Across All Exposure Routes/Pathways 1.3E-04 

9/171.:03 AM 



• 

Exposure 
Route 

Inhalation 

Scenario Timeframe: Future 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

1,1_1,2-Telrachloroethane 2.S0E-01 

1,1,2,2-Tetrachloroethane 3,BOE+01 

1,12· Tnchloroethane 6.00E-04 

1,1-Dichloroethene S.OOE-01 

1,2-Dichloroethane 2.S0E-01 

Chloroform B.40E-01 

cis-1,2-Dichloroethene S.OOE-01 

Tetrachloroethene 3.70E-01 

Trlchloroethene 1.60E+01 

(tolal) 

Medium Route 

EPC EP_C 

Unils Value 

mg/L 7.01E-03 

mg/L 9.41E-01 

mg/L 1.B2E-OS 

mg/L 1,BBE-OS 

mg/L B.BOE-03 

mg/L 2.B1E-02 

mg/L 1.8SE-02 

mg/L 1.0SE-02 

mg/L 5.1SE-01 

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

ConstWGWinhriskVAtrenchopenCTE,xlS Table? 

• 
TABLE 7.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO AMBIENT AIR 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (1) 

mg/m' R 1.SE-04 mg/kg-day 

mg/m' R 2.1E-02 mg/kg-day 

mg/m' R 4.0E-07 mg/kg-day 

mg/m' R 4,1E-07 mg/kg-day 

mg/m' R 1.9E-04 mg/kg-day 

mg/m' R 6.2E-04 mg/kg-day 

mg/m' .' R 4.1E-04 mg/kg-day 

mg/m' R 2.3E-04 mg/kg-day 

mg/m' R- 1.1 E-02 mglkg-day 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

S.71E-02 mg/kg-day NA NA 
7.2E-06 

1.40E-03 mg/kg-day NA NA 1.4E-01 

B.60E-OS mg/kg-day NA NA 7,2E+OO 

mg/kg-day NA NA .-
1.40E-01 mg/kg-day NA NA 1.7E-03 

1.00E-02 mg/kg-day NA NA 1:.1E+OO 

8.5E+OO I 
Total Hazard Index Across All Exposure Routes/Pathways 8_SE+OO 

9/17/2002 to:03 AM 
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Medium 

Soli 

Groundwater 

• 

Scenario Time/rame: Future 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Exoosure Exposure Chemical 

Medium Point 

Soil 

.Water 

Surface and . It,I,2,2-Tetrachloroethene 

Subsurface SOIl Methylene Chloride 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Aluminum 

Ons~e 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Nickel 

Selenium 

I,I,I,2-Tetrachloroethane 

I,I,2,2-Tetrachloroethane 

1,I,2-Tflchloroethane 

t,I-Dchioroelhene 

1,2-Dchloroelhane 

Chloroform 

cis-l,2-Dichloroethene 

Tetracl1loroetl1ene 

Trcl1ioroetl1ene 

Sis(2 -E thylhe).yt)Pl1lhalate 

Hexachloroethane 

4-Amlno-2,6-Dinttrololuene 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

Strontium 

TABLE 9,1. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

Ingestion I Inhalation Dermal Exposure 

Routes T olal 

1.3E-l1 

65E-12 

23E-l0 

2,4E-09 

2,5E-tO 

76E-OB 

79E-05 

4.3E-l0 

34E-07 

95E-07 

4.5E-08 

8.6E-05 

1.1E-l0 

t,tE-09 

12E-l0 

8.3E-08 

97E-05 

34E-l0 

13E-07 

50E-OB 

12E-06 

l1E·04 

54E-09 

60E-09 

54E·09 

1.6E-09 

I,3E-I I 

65E-I2 

34E-l0 

35E-09 

37E-IO 

1.6E-07 

1.8E-04 

7.7E-l0 

46E-07 

10E-OS 

1 ~E-06 

20E-04 

54E-09 

60E-09 

54E-09 

16E-09 

Total Risk Across Surface/Subsurface SOil, 4.2E-09 

Total RISk Across Groundwater 3.8E-04 

Total Risk Across AI! Media and All Exposure Routes I 3.8E-04 

• 

Chemical 

1,1,2.2-Telrachloroethene 

Melhylene Chloride 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Aluminum 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Nickel 

Selenium 

t,I,1,2-Talrachbroethane 

I,I,2,2-Telrachloroethane 

1,I,2-Trichioroethana 

1,,-DIChloroethena 

1,2-Dchloroelhane 

Chloroform 

cls-l.2-DlChioroethene 

Tetrar.hloroelhene 

Trichloroethene ' 

8Is(2-Elhythe~)Phthatale 

H",xachloroethane 

4 -Amlf10-2 ,6-Dln~rololuene 

Heptachlor 

Aluminum 

AntImony 

ArsenIC 

Iron 

Manganese 

Ndel 

Strontium 

PrJmary 

T arge! Organ 

liver 

liver 

Body Weight 

Blood 

Kidney 

NOAEL 

tver, Blood. GI Tracl 

eNS 

Decreased Organl 
Body Weights 

Blood/Sl<in/CNS 

LtvfJr. Kidney 

Ltver 

Liver 

LIVer 

NOAEL 

Liver 

Blood 

LIVer 

eNS 

LIVer 

Kidney 

LIVer 

Liver 

BodyWelghl 

Uespan 

Skin, Vascular 

tvar, Blood, GI Tract 

eNS I Decreased body I 
organ WliltghlS 

Bone 

Non-Carcinogenic Hazard Quotient 

Ingestion I !nhalahon 

7.5E-08 

10E-06 

30E-02 

31E-03 

16E-03 

14E-02 

1.9E-Ol 

35E-02 

1 BE-03 

36E-04 

97E-06 

1.8E-Ol 

96E.00 

22E;-03 

, SEt OO 

Dermal 

1.2E-04 

7 4E 03 

56E·Ol 

10E·04 

1 IE 02 

33E-03 

5 BE-02 

36E·02 

16£·01 

6 6£~01 

1 4E 03 

30E·02 

S 3E·04 

17£-04 

14E-06 

2.9E-03 

2.5E-04 

5.0E-06 

3.1E-02 

7.0£-04 

2.9E-05 

Exposure 

Routes Total 

7.5E-08 

10E-06 

3 OE-02 

31E-03 

17E-03 

14E-02 

1.9E-Ol 

35E-02 

1 BE-03 

36E-04 

74E-03 

56E-OI 

10E-04 

1 lE-02 

19E-Ol 

9 6E+00 

:\ 6E 02 

16E-Ol 

68E+Ol 

14£·03 

30E·02 

53E-04 

17E-04 

14E-06 

29E-03 

2.5E-04 

50E-06 

3.1£-02 

70E-04 

2.9E-05 

Tolal Hazard Index Across All Media and All Exposure Routes I .7 8E+Ot 

Total LIVer HI = I l.lE+Ol 

Total KKVley HI = 3.9E-02 

Total GI Tract 1-11 = I,9E-Ol 

TolalBlood HI" 2 3E-OI 

Total eNS HI = 68E+01 

TotalSkinHI= 61E-04 

Total Vascul<lf Hf = 25E-04 

To1al BodyWelghl HI = 25E-03 

Total Lllespan HI = 29E·03 

Tolo3l80ne HI" 2 9E-05 

• 



• 

Medium 

Soil 

Scenario Timeframe: Future 

Receptor Population: Maintenance Workers 

Receplor Age: Adull 

Exposure Exposure 

Medium Point 

Chemical 

Soil SuMace Soil Me1hylene Chloride 

Aluminum 

Iron 

Selenium 

• 
TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

5.4E-12 5.4E-12 Me1hylene Chloride 

Aluminum 

Iron 

Selenium 

Total Risk Across Surtace Soil 5.4E-12 

Total Risk Across All Media and All Exposure Routes ~-~- -I 

Non-Carcinogenic Hazard Quotient 

Primary Ingeslion Inhalation Dermal 

Ta'lLelOrgan 

Liver 3.4E-08 

Body Welgh1 1.3E-03 

iver. Blood, GI Tra 6.7E-03 

Blood/Skin/CNS 1.5E-05 

Tolal Hazard Index Across All Media and All Exposure Routes 

T alai liver HI = 

Total GI Tract HI :::: 

Tolal Blood HI = 

Tolal CNS HI = 

T alaI Skin HI = 
TOlal Body Welghl HI = 

• 

Exposure 

Routes Tolal 

3.4E-08 

1,3E-03 

6.7E-03 

1.5E-05 

8.OE-Q3 

"'''.'''' 
6.7E-03 

6.7E-03 
,~, 

S.7E-03 

1.5E-05 
-. , ~ .:~. 

1.5E-05 

1.3E-03-, 

\ -~~~ 



Medium 

Soil 

• 

Scenario Timeframe: Future 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Exposure Exposure 

Medium POint 

Chemical 

Soil Surlace Soli Methylene Chlortde 

Aluminum 

Iron 

Selenium 

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS 

SWMU I . MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dennal Exposure 

Routes Total 

S.7E·II S.7E-II Methylene Chlortde 

Aluminum 

Iron 

Selenium 

Total Risk Across Surface Soil S.7E-II _._-

Total Risk Across All Media and All Exposure Routes r-~---~ 

• 

Non-Carcinogenic Hazard Quotient 

Primary Ingeslion Inhalation Dennal 

Target Organ 

liver 3.SE·07 

Body Weight I.4E-02 

iver, Blood, GI rra 6.9E-02 

Blood/Skln/CNS 1.6E-04 ~ 

Total Hazard Index Across All Media and All Exposure Routes 

Total Liver HI = 

Total GI Tract HI = 

Total Blood HI = 

Total CNS HI = 

Total Skin HI = 

Total Body Weight HI = 

Exposure 

Routes Total 

3.SE-07 

1.4E'02 

6.9E-02 

1.6E-04 

B.3E-02 

6.9E-02 

6.9E-02 

7.0E-02 

1.6E-04 

1.6E-04 

I.4E-02 

• 



• 

Medium 

Soil 

Scenario Tlmeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Chemical 

Soil Surlace Soil Methylene Chloride 

Aluminum 

Iron 

Selenium 

• 
TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCo - ADULT RECREATIONAL USERS 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

1.4E-11 1AE-11 Methylene Chloride 

Aluminum 

Iron 

Selenium 

Total Risk Across Surface Soil 1AE-11 
----

Total Risk Across All Media an~ All Exposure Routes 1.4E-11 -] 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

Liver 7.3E-OB 

Body Weight 2.9E-03 

iver, Blood, GI Tra 1.4E-02 

Blood/Skin/CNS 3.2E-05 

TOlal Hazard Index Across All Media and All Exposure Routes 

Total Liver HI ; 

Tnlal GI Tract HI = 

Total Blood HI ; 

Total CNS HI ; 

Total Skin HI ; 

Total Body Weight HI; 

• 

Exposure 

Routes Total 

7.3E-OB 

2.9E-03 

1.4E-02 

3.2E-05 

1.7E-02 

1AE-02 

1.4E-02 

1AE-02 

3.2E-05 

3.2E-05 
:'., 

2,9E-03 



Medium 

~ 

Soil 

• 

Scenario Timeframe: CurrenVFuture 

Receptor Population: Trespassers 

Receplor Age: Adolescent IS 10 17 years) 

Exposure Exposure 

Medium Point 

, 

Chemical 

Soil Suriace Soil Methylene Chloride 

Aluminum 

Iron 

Selenium 

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE IRME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS 

SWMU 1 - MUStARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Oermal Exposure 

Roules Total 

4.2E-12 4.2E-12 Melhylene Chloride 

Aluminum 

Iron 

Selenium 

Total Risk Across Suliace SoH 4.2E-12_ 

Total Risk Across All Media and All Exposure Routes 4.2E-12 

• 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhali'l:llon Dermal 

TargelOrgan 

liver S.DE-DB 

Body Weight 2.3E-03 

iver. Blood, GI Tra 1.2E-02 

Blood/Skin/CNS 2.SE-05 

Total Hazard Index Across All Media and All Exposure Routes 

Total Liver HI = 
T olal GI Tract HI • 

Total Blood HI • 

TOlal CNS HI = 
T alai Skin HI • 

Tolal Body Weight HI • 

Exposure 

Roules Tolal 

S.DE-OB 

2.3E-03 

1.2E-02 

2.SE-05 

1.4E-02 

1.2E-02 

1.2E-02 

1.2E-02 

2.SE-05 

2.SE-05 

2.3E-03 

• 



• 

Medium 

Soil 

Groundwater 

Scenario nmelrame: Future 

Receptor Population: Resldenl 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Chemical 

Soil Surface So/l IMethyiene Chloride 

Aluminum 

Water Onsile 

Iron 

Seleni\Jffi 

1.t.l.2-Telrachloroelhane 

1.1.2.2·Tetrachloroethane 

1.1.2-Trichloroelhane 

1 .1-Dlchloroethene 

1.2-Dichloroelhane 

Chloroform 

cls·l.2·Dlchtoroelhens 

Telrachloroethe~ 

Trichloroethene 

BlsI2-Elhylhexy1)Phlhalale 

Hexachloroethane 

4-Amlno-2.6-DIMrololuene 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

$tronth . ." 

.' 
TABLE 9.6. REASONABLE MAXIMUM EXPOSURE IRME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes· FUTURE ADULT RESIDENT 

SWMU 1 . MUSTARD GAS BURIAL GROUND 

Ingestion 

l.SE-1f 

. 6.1E-05 

6.9E-02 

3.2E-07 

2.1E-04 

48E-05 

1.8E-04 

5.8E-02 

3.3E-07 

66E-07 

8.5E-07 

I.5E-05 

NSWC CRANE, INDIANA 

CarmlOg9nic Risk 

Inhalation 

1.3E-05 

1.1E-02 

68E-08 

5.3E-05 

1.7E·04 

B.2E-06 

I.SE-02 

Dannal 

S.1E-06 

5.9E-03 

2.0E-08 

6.9E-06 

2.9E·06 

72E·OS 

6.6e-03 

33E-07 

3.7E-07 

33E-07 

3.SE-oa 

Exposure 

Rou1es Total 

7.SE-l1 

a,aE-OS 

8.6E-02 

4.1E-07 

2.7E-04 

2.2E-04 

2.6E-04 

S.IE-02 

6.6E·07 

t.OE-06 

1.2E-06 

16E-05 

Total Risk Across Sut1ace Soil 7.GE-It 

Total Risk Across Groundwater 1.7E-Ol 

Tolal Risk Across Surface Water NC 

Total RIsk Across Sediment NC 

Chemical 

Melhylene Chlonde 

Aluminum 

Iron 

Selenium 

1,1,1.2-Tetrachloroethane 

1.1,2.2-Telrachloroelhane 

1.1.2·Tnchlofoethane 

1.1-0Ichloroelhene 

1.2·Dichloroelhane 

Chloroform 

cls-l.2·Oichioroethana 

Tetrachloroethane 

Trichloroethane 

BiS(2-Elhylhexyt)Phlhalale 

Hexachtoroethane 

4·Amtno-2.G-Dinllrololuene 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

Strontium 

Total Risk Across All Media and All Exposure Routes C-1.7E.Q1-) 

Page 6 of 7 

Non-Carcinogenic Hazard Quohenl 

Primary 

Target Organ 

liver 

Ingesllon 

49E-07 

BOdy weight ~ 1.9f -02 

IYer. Blood. GI Tra 9.7E-02 

Blood/Skin/CNS 2 2E-04 

Liver. Kldnsy 

liver 

liver 

Liver 

NOAH 

Liver 

Blood 

Liyer 

CNS 

Liver 

Kidney 

Llyer 

liver 

Body Weight 

Lllespan 

Skin, Vascular 

Ivar. Blood. GI Tra 

CNS 

Decreased body I 
organ weights 

Bone 

2.3E-Ol 

17E+Ot 

4.1E-03 

2.7E·Ot 

2.3E-Ol 

2.3E+-OO 

1.4E+OO 

1.0E+OO 

I.SE+03 

34E-OJ 

1.4E-Ol 

1.SE-Ot 

1 tE-03 

5.5E-Q4 

1.7E-Ol 

l.OE-Ol 

2.0E-03 

S.OE-pl 

5.7E-02 

1.2E-02 

Inhalation 

7.0E-02 

1.2E+OO 

6.9E+Ol 

1.7E-02 

1.1E+Ol 

Dorm",1 

1 9E-02 

14E+-OO 

2.SE-04 

24E-02 

7.4E-03 

1.4E-Ol 

a.OE-02 

40E-OI 

1.6E+-0.2 

35E-03 

77E-o,2 

14E·03 

43E-04 

1.2E-OS 

2.6E-03 

2.JE-04 

4.5E-D6 

2 AE·02 

6.4E·04 

2.6E-OS 

Exposure 

Routes Tolal 

4.9E-D7 

1.9E-02 

9.7E-02 

2.2E-04 

2.5E-Ol 

1.9E+Ol 

4.4E-03 

3.7E-Ol 

l.4E+oo 

7.2E<{)1 

1.5E+oo 

1.4E+OO 

1.6E<{)3 

6.9E-03 

2.1E-Ol 

1.5E-Ol 

1.5E-03 

5.5E-04 

1.8E-Ot 

l.aeoOt 

2.0E-03 

S.2E-Ol 

5.7E-02 

1.2E-02 

Total Hazard Index Across All Media and All Exposure Routl}s I 1.7E+03 

Total LiYAt HI:: 9,3E+Cl 

Tolai KidMy HI:: 4.6E-Ol 

Total GI Trar.! HI = 9.9E-02 

Total Blood HI '" l.SE+oo 

Tolal eNS HI = 1.6E+03 

TotaISklnH/::::r 1.0E-01 

Tolal Vascular HI = 1,OE·01 

Total Body Weight HI = 7.7E-02 

Tolal Lifespan HI = 1.8E-Ol 

Tolal Bans HI" 1.2E-02 

• 



Medh . .m 

SoU 

Groundwater 

• 

Scenario Tlmelrame: Future 

Receptor Population: Resident 

Receptor Age: Child (0 to 6 years) 

Exposure Exposure Chemical 

Medium Point 

Soli 

Waler 

Surface Soit IMethyiene Chloride 

AlumlnlJ1l 

DnStte 

Iron 

Selenium 

1.1.1.2-Tetrachloroethane 

1.1.2.2-Tetrachloroelhane 

1.1.2-Trichloroethane 

1 .1-Dlchloroelhene 

1.2·Dichloroelnane 

Chloroform 

cls-l.2-Dlchloroelhene 

T elrachloroethene 

Trichloroethane 

BtS{2-Elhylhexyl)Phthalate 

Hexachloroethane 

4-AmJno-2.6-olnilrotoluene 

Heptachlor 

Aluminum 

Anttmony 

Arsenic 

Iron 

Manganese 

Nickel 

Strontium 

TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes -FUTURE CHILD RESIDENT 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Ingestion 

I.BE·IO 

S 3E.()S 

61E·02 

2.BE-07 

1,9E-04 

4.2E-OS 

16E-04 

S.tE-02 

2.9E-O? 

S.8E-07 

74E-07 

14E·05 

NSWC CRANE, INDIANA 

Carcinogenic Risk 

tnhatalion Dermal 

1.6E-OS 4.3E-06 

13E-02 S.IE-OJ 

7.9E.oo 1.7E-OB 

6.IE-OS 6.1E-OS 

1.9E-04 2.SE-06 

9 6E-06 6.1E-OS 

1.8E'()2 S.?E-03 

28E-07 

32E·07 

2 BE-O? 

6DE-OB 

Exposure 

Rallies Total 

l.aE-IO 

7.3E-OS 

7.BE-02 

3 BE-07 

2.5E-04 

24E-04 

2,3E-04 

7,SE-02 

S.7E-07 

8.9E·07 

I.OE·06 

14E·OS 

Total Risk Across Surface Soli 1.BE-tO 

Total Risk Across Groundwater I.SE'()1 

Total Risk Across Surface Waler NC 

Total Risk Across Sediment NC 

Chemical 

Methylene Chloride 

Aluminum 

Iron 

Selentum 

1.1.1.2-Telrachloroelhane 

I.! .2.2-Telrachloroelhane 

I.! .2-Trlchloroelhane 

1,1·olchloroelhene 

1.2-olchloroelhane 

Chloroform 

cls-l.2-Dlchloroelhene 

Tetrachloroethane 

Trichloroethane 

8Is(2-EthylhexyI)Phthalale 

Hexachloroethane 

4·Amlno-2.o·Dlnitrotoluene 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iton 

Manga06S9 

Nickel 

Strontium 

Totat Risk Across All Media and All Exposure Routes I I.SE-Ot 

P.f7 

Non-Carcinogenic Hazard Duohen! 

Primary Ingostion Inhalation Derm",1 Exposure 

Target Organ Routes Tolal 

liver 46E.(}6 46E-06 

Body Weight 1.BE-O! 1,BE-O! 

iver. Blood. GI Tra 9.1E·Ol 9.IE-Ot 

Blood/Skin/eNS 2.0E·03 2.0E-03 

Liver. Kidney B.OE-O! 6.SE-02 8.6E-Ol 

liver 6.1E+01 4.9E+OO 6.6E.ol 

lIvor 1.4E-02 B.7E-04 1.5E-02 

liver 96E-Ot 33E-Ol 8.5E-02 t.4E+oo 

NOAEL 8.0E-Ol S.6E+OO 2.6E-02 6.4E+DD 

Liver B.tE+OO :3.2E+02 47E-01 3.3E+<>2 

Blood 4.BE+-OO 2 AE·01 S.lE+OO 

Liver 3.SE+OO 8.0E·02 1.4E+OO S.OE+oo 

CNS S.1E+03 53E+O! S 5E+02 S.7E+03 

liver 1.2E-02 1.2E-02 2.4E-02 

Kidney 4.8E-Ol 2.6E-Ot 7.4E-ol 

Liver S2E-O! 47E·03 S.2E-ol 

liver 3 BE-03 I.5E·OJ S3E-03 

Body Weight 19E-03 8SE·06 19E-OJ 

L1lespan 6 !E 01 t BE 02 6.3E-Ol 

Skin. Vascular 3 SE-O! \.SE-OJ 3.SE-Ot 

IveT. Blood, GI Tra 7.IE-03 3IE·OS 7. 1 E..03 

CNS 17E+OO 19E-O! 1.9E+oo 

Decreased body f 
2.0E-OI 4.4E·OJ 2.0E-ol 

organ weights 

Bono 4.1E-02 1.BE-04 4.1E-02 

Total Hazard Index Across All Media and All Exposure Routes S.IE.o3 

Total LIver HI = 4.1E+<>2 

Total Kidney HI '" 1.6E+OO 

Tolal GI Tract HI'", 9.1E-ol 

Tolal Blood HI = 6.0E+OO 

Total eNS HI::: S.7E+03 

Tolal Skin HI = 3.6E-ol 

Tolal Va~lJ.Ar HI '" 3.5E.o1 

Tolal Body Weighl HI = 3.8E-ol 

Tolallilespan HI = 6.3E-ol 

Tolal8009 HI = 4.1E-Q2 

• 



• 
Medium 

S~I 

GroundwaiCt 

Scenario Tlmeira.me: Future 

Receptor Population" ConslrucllOI1 Workers 

Receplor Age: Adult 

Exposure Exposure Chemical 

Medium Poinl 

5011 

Woller 

Surlace and. 1,.1.2.2. Tetracnloroelhena 

Subsurl<lce 5011 Methylene Chloride 

Ber,zo(ajanthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Aluminum 

Ons". 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Nickel 

Selenium 

1.1.1.2·T"'lrach\oroethan", 

1,1,2,2-Tetrachloroethane 

1,I,2-Trichloroelhane 

1,1 Dlchloroe\hene 

1,2-Dichloroelhane 

Chlorolorm 

cls-l.2-0ichlaroethene 

Te\rachloroethena 

Trichloroethane 

8is(2-ElhylheK)'I)PhThal<tIB 

Hexachloroethane 

4,Amino-2,6-Dlnilrololuene 

Heptachlor 

Aluminum 

Anlimony 

ArseniC 

Iron 

Manganese 

Nickel 

Sirontium 

• 
TABLE 9.18 CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes -CONSTRUCTION WORKERS 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Ingestion 

6.4E·12 

3.3E·12 

1.1E·l0 

1.2E·09 

1,2E-l0 

NSWC CRANE, INDIANA 

Carcinogenic Ri.3k 

Inhalation 

5.7E·08 

59E-05 

32E-l0 

2SE-07 

7 2E 07 

33E-OB 

6 5E 05 

Dermal 

31E-l1 

3,2E·l0 

34E-11 

62E-08 

72E·05 

25E-1O 

9 OE-08 

36E-08 

87E-07 

B 3E-05 

40E·09 

4SE·09 

40E-09 

IOE-09 

Exposure 

Routes Total 

6.4E-12 

33E-12 

14E-l0 

1.5E-09 

I.GE·tO 

1.2E-07 

1.3E-04 

5.7E-\0 

34E-07 

7 SE'07 

90E-07 

I SE 04 

r' 40E'09 

4SE'09 

<lOE-09 

10E-09 

Total Ri" '"oss S,rl",IS,b"rlao, SOil~H 

Tolal Rlsio; Across Groundwater 2.SE·04 

Total Risk Across All Media and All Exposure Routes I 2~ 

ChemIcal 

1.1 2.2· Tetrachloroelhene 

Methylene Chloride 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo( b)! I uor anthen e 

Aluminum 

Barium 

Cadmium 

Chromium 

Iron 

Manganese 

Nickel 

Selenium 

l,I,I,2·Tetrachloroethane 

1, I ,2.2-T etrachloroethane 

1.1.2-Tnchloroethane 

1 1-0lchlor06lhene 

l,2-D tchloroelhane 

Chlorolorm 

cis-I.2-Dlchloroelhene 

T<ltrachlofoeltoene 

Trlchloroethene 

Bis(2·ElhylheK)'l) Phlhalill ~ 

Helf8chloloelhan" 

4·Ammo-2.6·Q,nttrotO!:..i6ne 

Heplachlor 

Aluminum 

AntImony 

Arsenic 

Iron 

Manganese 

Nickel 

SlronTium 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

liver 

Liver 

Body Weight 

Blood 

Kidney 

Ingeshon 

37E-OB 

5.IE·07 

15E·02 

1.6E-03 

79E-04 

NOAEL ~ 70E-OJ 

IVet, Blood: GI rra 9.7E-02 

CNS I 8E-02 

Decreased Organ! 
Body Weighls 

BloodlSkmlCNS 

liver, Kidney 

liver 

liver 

Liver 

NOAEL 

liver 

Blood 

Liver 

eNS 
Liver 

Kidney 

Liver 

Liver 

Body Weight 

Lilespan 

Skin, Vascular 

iver, Blood, GI Tract 

eNS 

Decreased body I 
organ weights 

Bone 

90E-04 

1.8E·04 

Inhalation 

72E-06 

14E-Ol 

72E ... 00 

, 7E-03 

1 lE+OO 

Derm;tl 

33E·oS 

55E·03 

4 2E 01 

7 SE OS 

76E-03 

23E'03 

.4 2E'02 

25E·02 

1 2E 01 

4 BE ~O' 

, DE OJ 

2 3E rJ2 

40E·04 

13E'04 

B 9E·07 

\ 1.9E 03 

16E'04 

32E·06 

20E·02 

46E'04 

19E·05 

EKposure 

Routes Total 

37E·08 

5,IE·07 

1.5E·02 

1.6E·03 

83E-04 

7 DE-OJ 

97E·02 

'.BE·02 

9.0E·04 

1.8E·04 

5.5£-03 

42E-Ol 

76E-05 

76E-03 

14E-Ol 

72E.OO 

25E-02 

\ 2E-01 

49E+OI 

I.OE-03 

23E-02 

40E-04 

1.3E-04 

8.9E-07 

19E-03 

16E-04 

32E-Oa 

2.0E-02 

46E-04 

1,9E-OS 

Toral Hazard Ind~:t A003S All Med!a and AH El/PO~lIr'!l ~(lll\"'~ I 5 BE.Ol 

Totd! Liver t-II ::: 79E+OO 

Total Kidney HI ::: 2.9E-02 

Tolal GI Trilc\ HI"e 9.7E·02 

Tolal 8100d HI" 1.2E·Ol 

Tolal CNS HI " 4.9E+Ol 

T olal Skin HI ::: 3.4E-04 

Total V.1Iscular HI ::: I 6E-04 

Total 80dy Weight HI ::: I 4E-03 

Tolal lilespan HI '" 1.9E·03 

Tala! Bone HI::: 1.9E·05 

• 

'~;; 

·t,_I.: .. 'j-';:;';';'~-"~ 

,~~ 

';~. - ~;:-,t.6~.';"t; 

.f. 



Medium 

Soli 

• 

Scenario Trmeframe: Future 

Receptor Population: Maintenance Workers 

Receplor Age: Adult 

Exposure Exposure 

Medium Point 

Chemical 

Soil Surtace Soli Methylene Chloride 

Aluminum 

Iron 

Selenium 

TABLE 9.20. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . MAINTENANCE WORKERS 

SWMU 1 . MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Roules Total 

4.9E·13 4.9E·13 Melhylene Chloride 

Aluminum 

Iron 

Selenium 

Total Risk Across Su rf ace Soil 4.9E·13 

Total Risk Across All Media and All Exposure Routes r-- 4.9E·13 - -J 

• 

Non-Carcinogenic Hazard Quotient 

Poma,,! Ingestion Inhalation Dennal Exposure 
, 

TargelOrgan Routes Total 

Liver 8.5E·09 8.5E·09 

Body Weight 3.3E·04 3.3E·04 

I Iver, Siood, GI rra 1.7E·03 1.7E·03 

Blood/Skin/CNS 3.7E·06 3.7E·06 

Total Hazard Index Across All Media and All Exposure Routes 2.0E·03 

Tolal Liver HI = 1.7E·03 

Total GI Tract HI = 1.7E·03 

Tolal Blood HI = 1.7E·03 

T alai CNS HI = 3.7E·06 

Tolal Skin HI = 3.7E·06 

• 



• 

Medium 

Soil 

Scenario Timeframe: Future 

Receptor Population: Occupational WOrJ<ers 

Receplor Age: Adull 

Exposure Exposure 

Medium Polnl 

Chemical 

Soil Suriace Soli Melhylene Chloride 

Aluminum 

Iron 

Selenium 

• 
TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingeslion Inhalation Dermal Exposure 

Roules Tolal 

8.9E-12 8.9E-12 Methylene Chloride 

Aluminum 

Iron 

Selenium 

Total Risk Across Suriace Soil 8.9E-12 

Total Risk Across All Media and All Exposure Routes - 8.9E~12 ~ 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

TarqelOrqan 

liver l.SE-07 

Body Weight 6.0E-03 

iver. Blood. GI Tra 3.0E-02 

Blood/Skin/CNS 6.8E-OS 

Total Hazard Index Across An Media and All Exposure Routes 

T olal liver HI = 

Tolal GI Tract HI = 
Total Blood HI = 

T olal CNS HI = 

Tolal Skin HI = 
Tolal Body Weight HI = 

• 

Exposure 

Routes Total 

l.SE-07 

6.OE-03 

3.0E-02 

6.8E-OS 

3.6E-02 

3.0E-02 

3.0E-02 

3.0E-02 

6_SE-OS 

6.SE-OS 

'---_§..OE-03 

,.~ -



Medium 

Soil 

• 

Scenario Timelrame: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Chemical 

5011 Surlace Soil Methylene Chloride 

Aluminum 

Iron 

Selenium 

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· ADULT RECREATIONAL USERS 

SWMlJ I . MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Oermal Exposure 

Routes Total 

1.1E·I~ 1.1E·t2 Methylene Chloride 

Aluminum 

Iron 

Selenium 

Total Risk Across Surfaco Soil 1.1 E-12 

Total Risk Across All Media and All Exposure Routes r- -1:1&'2--- 1 

• 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

Liver 1.BE·OB 

Body Weight 7.2E·04 

iver, Blood, GI Tra 3.SE·03 

Blood/Skin/CNS B.IE·OS. 

Total Hazard Index Across All Media and All Exposure Routes 

Tolal Liver HI ::: 

Total GI Tract HI = 

Tolal Blood HI = 

Tolal CNS HI = 

Tolal Skin HI = 

Total Body Weight HI = 

Exposure 

Routes Total 

1.BE·OB 

7.2E·04 . 

3.SE·03 

B.IE-OS 

4.3E-03 
-

3.SE-03 

3.SE-03 

3.SE-03 

B.IE-OS 

B.IE-OS 

7.2E-04 

• 



• 

Medium 

Soil 

Scenario Timelrame: CurrenVFuture 

Receptor Population: Trespassers 

Receplor Age: Adolescent (6 10 17 years) 

Exposure Exposure 

Medium Point 

Chemical 

Soil Suriace Soil Methylene Chloride 

Aluminum 

Iron 

Selenium 

• 
TABLE 9.Sa. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INDIANA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure . 

Roules Total 

1.1E-12 1.1 E-12 Methylene Chloride 

Aluminum 

Iron 

Selenium 

Total Risk Across Sunace Soil 1.1E-12 

Total Ri"k Across All Media and All Exposure Routes 1.1 E-12 ----I 

Non·Carcinogenic Hazard Quotient 

Primal)' Ingeslion Inhalation Dermal 

TargelOrgan 

liver 1.SE-OS 

Body Weight S.SE-04 

ivar, Blood, GI Tra 2.9E-03 

Blood/Skin/CNS 6.6E-06 

Total Hazard Index Across All Media and All Exposure Roules 

Total liver HI = 

Total GI Tract HI = 
Total Blood HI = 

Total CNS HI = 

Total Skin HI = 

Tolal Body Weight HI = 

• 

Exposure 

Routes Total 

1.SE-OB 

S.SE-04 

2.9E-03 

6.6E-06 

3.SE-03 

2.9E-03 

2_9E-03 

2_9E-03 

6.6E-06 

6.6E-06 

S.BE-04 

.. 



Medium 

Soli 

Groundwater 

• 

Scenario Tlmeltame: Future 

Receptor Population: Resident 

Receptor Age: Adult 

E~sure Exposure 

Medllrn Point 

Soit Surface Soli 

Waler Onslte 

Chemical 

Melhy1en9 C~orlda 

Alumlrun 

Iron 

Selenium 

1.1.' .2-Talrachloroolhane 

t.' .2.2·Telrachioroelhane 

1. I .2-Trichlor09thane 

1 .1-Dichlor09lheno 

1.2·Dlchloroelhane 

Chlorotonn 

cls-l.2·Dlchioroethene 

T etrachloroethene 

T richloroethene 

Bis(2-Elhylhaxyt)Phthalate 

Hexachloroethane 

4-AmlnD-2.6-Dinitrololuene 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

Sironllum 

TABLE 9.68 CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS Arm HAZARDS FOR COPGs - FUTURE ADULT RESIDENT 

SWMU I • MUSTARD GAS BURIAL GROUND 

NSWC CRANE. INOIANA 

Cardnogenl~ Risk Chemical 

Ingestion Inhalallon Dennal E~osure 

Routes Total 

uE·" 1.1E·11 Methylene Chlortde 

Aluminum 

Iron 

Selenium 

1.2E-OS 7.SE..Q6 '.2E·OS 21E'()S 1.I.l,2-Telrachloroethane 

1.4E·02 S OE·03 1.4E·03 2.2E-02 1.1.2.2-Teltachloroelhane 

6.6E-08 3.BE-06 4.7E-09 1.1E-07 1,1.2·Trlchloroethane 

I ,1-0Ichloroathene 

4.4E-oS 2.9E-OS 1.BE-OS HE-OS 1.2-0ich/oroelhane 

9.B[-OO 9.2E-OS 69E-OJ 10E-04 Chlorolonn 

cls·l.2-0Ichloroethene 

3 JE-OS 4.6E-OS l.lE-OS 5 BE·OS T elrachloroethQne 

12E'02 e.6E-03 1.6E-03 2.2E-02 Trichloroethane 

G.7E-os 7.gE-Oe !.sE-07 Bls(2-Ethylhexyl)Phthalate 

1.3E-07 e aE·Q8 2.2E-07 Hexachloroethane 

4-Amlno-2.6-0inltrolotuene 

1.7E-07 7.9E{)8 2 SE·O? Heplachlor 

Aluminum 

Antimony 

3.2E-oo 6.8E·09 32E-06 A,..-...enlc 

lr-::ln 

Manganese 

Nickel 

Strontium 

Tolal Risk Across Surface Soil 1.tE-11 

T olal Risk Across Groundwater 4.SE-02 

Total Risk Across Sut1ace Water NC 

Total Risk Across Sediment NC 

Tolal Risk Across An Media and All Exposure Routes I 45E-Q2 

pel 7 

Non-Carcinogenic Hazard Quotient 

Primary Ingeslion Inhalation Dermal Exposure 

TargelOrgan Routes Tolal 

ltvor Z SE'OJ 2.SE.()7 

Body Weight 9.6E-03 9.6E-OJ 

Ivet. Blood. GI Tra 4.9E-02 4.9E'()2 

Blood/Skin/CNS l.lE·Q4 1.1E-<l4 

Liver. Kidney I.SE·OI 1.6E·02 1.8E-ol 

LIver 1.7E+OI 1.2E.OO 1.9E+OI 

LIver 2.9E-03 2.1E·04 3.IE-OO 

LIver 1.9E-01 3.9E-02 2.0E-02 2.SE.()I 

NOAEL 1.6E-Ot 6.7E-Ol 6.DE·03 B.3E.()1 

liver 1.6E+OO 3.BE+OI l.lE·Ol 4.0E+Ol 

Blood 9.6E-Ot S.SE-02 1.0E+OO 

Uver 7.1E'()1 9.SE.()3 .1.1E·Ol I.OE+oo 

CNS I.OE+03 6.3E+OO 1.3E+02 1.2E+03 

Liver 2.4E·03 2.8E·03 5.2E'()3 

Kidney 9.6E-02 6.3E·02 1.6E.()1 

Uver I.OE-OI 1.1E·03 1.0E-OI 

liver ?7E-04 3.SE·04 I.IE.()3 

Body Weight 3.9E-04 e.3E·07 3.9E-<l4 

Ulaspan 1.2E·OI 1.7E·03 1.2E-OI 

Ski"!. Vascular 7.0E-02 t.5E·04 7.0E-02 

Iver. Blood. GI Tra 1.4E-03 .3 OE·OS 1.4E-03 

CNS 35E-OI 19E·02 3.7E-QI 

Decreased body I 
4.0E·02 4.3E·04 40E-02 

organ weights 

Bone B.2E'()3 I.BE-OS B.2E'()3 

Total Hazard Indel( Across All Media and ~II Exposure ROlltas 1.2E+03 

,..---
Tolal U\I'Jf Ht '" 6.0E+Ol 

Tolal Kidney HI '" 3.3E-Ql 

Total GI Tract HI '" 5.0E'()2 

Total810od HI '" 1.1E+oo 

Total eNS HI:: 1.2E+03 

Tolal Skin HI '" 7. I E'()2 

Total VasctLlr HI := 7.0E-02 

Tolal Body Weight HI = S.OE'()2 

Tolal lifespan HI = 1.2E'()I 

Total 80ne HI '" B.2E-OJ 

• 



• 

Medium 

Soli 

Groundwater 

Scehar10 T1meframe: Future 

Receptor Population: Resident 

Receptor Age: Child (0 to 6 years) 

E:q:>osure ElIPOsure 

Med!lrn Point 

Ch&mlcal 

SoU Surface SOil IMethylene Chloride 

Aluminum 

Waler Onslle 

Iron 

Selenium 

1. f. f .2-Tetrachloroelhane 

1.1.2,2-Tetrachloroethane 

1.1.2-Trtchloroethane 

1, '-D!chloroethene 

1,2-0ichloroelhane 

Chlorolorm 

ds-l,2-Dlchloroethene 

Tetrachloroethane 

Tr1chloroelhene 

81,(2·Elhy1hexyljPhlhalalo 

Hexachloroethane 

4-Amlno-2.6-Dinltrololuene 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iron 

Manganese 

Nickel 

Sirontitnl 

• 
TABLE 9 7a, CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes· FUTURE CHILD RESIDENT 

SWMU 1 . MUSTARD GAS BURIAL GROUND 

Ingesllon 

3.0E·" 

7.8E-06 

9.2E·03 

4.1E.()B 

2.7E.()5 

6.2E-06 

2.3E.()5 

7.7E-03 

4.2E·OS 

8.4E·OB 

1.1E-07 

2.0E-D6 

NSWC CRANE. INDIANA 

Carcinogenic RIsk. 

Inhalatfon 

B 7E-06 

70E-03 

44E-oa 

3.4E.()S 

1.1E-04 

5.3E-D6 

1.0E·Q2 

Dermal 

B.3E·07 

9.7E-04 

3.3E·09 

1.1E·06 

4.7E-Q7 

1.2E"()5 

1,1E-03 

5.5E.()8 

6.1E·OB 

5.4E-OB 

6.6E-D9 

~ 

EJi:Posure 

Routes Tolal 

3.0E-l' 

1.7E-oS 

1.7E-02 

B.BE-OS 

6.2E·OS 

1.1E-04 

4.DE-OS 

1.9E·02 

9.7E-Os 

I.SE-07 

I.SE-07 

2.0E-06 

Total Risk Across Surface Soil 3.0E-! 1 

Tolal Risk Across GroundWater 3.SE-02 

Total Risk Across Surface Water NC 

Tolal Risk Across Sediment NC 

Tolal Risk Across An Media and All Exposure Routes I 3.6E-oz J 

Page 7 of 7 

Chemical 

Methylene Chloride 

Aluminum 

Iron 

Selenium 

1.1.' .2-Telrachloroelhane 

1,1.2.2-Tetrachloro9thane 

1,1 .2-Trichloroethane 

1 ,,-Dlchloroelhene 

1.2·Dlchloroelhane 

Chloroform 

cls-' ,2·0Ichloroethene 

T etrachloroethene 

Tr1chloroeth&ne 

Bls(2-EthylhakYt)Phthalate 

Hexachloroethane 

4-Amino-2,S-Dlnltrotoluane 

Heptachlor 

Aluminum 

Antimony 

Arsenic 

Iron 

Manganese 

NIckel 

Strontium 

Non·Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Liver 

Ingestion 

2.3E-06 

Body Weight 1 9.0E·02 

Ivet, Blood, GI Tra 4.5E-Dl 

Blood/Skin/CNS I.DE-03 

Liver, Kidney 

Liver 

Liver 

Liver 

NOAEL 

liver 

8100d 

liver 

CNS 

liver 

Kidney 

liver 

liver 

Body Weight 

Lifespan 

Skin, Vascular 

Iver, Blood. GI Tra 

CNS 

Decreased body , 
organ weights 

80ne 

3.5E-Ol 

2.7E ... Ol 

63E·03 

o12E-Ot 

3.SE-Ot 

3.SE+OO 

2.1E+OO 

, .6E+OO 

2.3E...o3 

53E·03 

21E·Ol 

2,3E-Ol 

1.7E-03 

85E.()4 

27E-Ol 

1.5E-Ol 

3.1E-03 

7.6E-Ot 

8.7E'()2 

1.8E'()2 

Inhalation 

1,BE-01 

3.1E+OO 

1 BE+02 

44E-02 

2.9E+Ol 

Dermal 

37E·02 

28E+OO 

50E-04 

4.SE-02 

14E-02 

2.7E-Ol 

1.6E·Ol 

7.9E-O! 

3.,ZE+02 

6.8E·03 

ISE·Ol 

27E·03 

B.4E·04 

2 BE·Q6 

S9E·03 

S.lE·04 

10E-OS 

63E·02 

1.4E-03 

60E-05 

E)IJ>Osure 

Routes Total 

2.3E-06 

9.0E·02 

4.SE-Ol 

1.0E'()3 

3.9E-Ol 

3.0E+01 

6.8E-03 

S.SE-Ol 

3.5E.oo 

1.8E...o2 

2.3E.oo 

2.4E.oo 

2.6E+03 

1.2E-02 

3.6E.()1 

2.3E.()1 

2.5E'()3 

B.5E.()4 

2.7E-Ol 

1.6E-ol 

3.1E'()3 

8.3E'()1 

8.9E'()2 

1.8E.()2 

Tolal Hazard Index Across All Media and All E-.posure Roules I 2.8E+03 

Total liver HI::: 2.2E+02 

Tolal Kidney HI = 7.5E-Ol 

Total GI Trac' HI::: 4.6E-ol 

Tolal Blood HI '" 2.7E+OO 

701al eNS HI = 2.6E+03 

Total Skin HI = 1.6E-ol 

Total Vascular HI '" 1.6E-ol 

Total Body Weighl HI '" 1.8E-Ol 

Total lifespan HI = 2.7E-ol 

Total Bone HI = 1.8E-02 

• 

--¢I'\ 
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CALCULATION WORKSHEET Page 1 of 3 

CLIENT: IJOB NUMBER: 
NSWC, CRANE, INDIANA I 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
FUTURE ADULT RESIDENT - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DECEMBER 1989, SEPTEMBER 2001 
BY: I CHECKill~: • IDATE: . 
T.JACKMAN 09/16/02 

v , 

PURPOSE:. To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
groundwater by the future adult resident. 

EQUATION: DAel.€nt x EV x ED x EF x A 

Where: 
DAD 
DAevent 
EV 
EF 
ED 
A 
BW 
AT 
CSFd 
RfDd 

DAD 
BW x AT 

dermally absorbed dose (mg/kg/day) 
= absorbed does per event (mg/cm2/event) 

event frequency (events/day) 
= exposure frequency (days/year) 
= exposure duration (years) 

skin surface available for contact (cm2
) 

body weight (kg) 
= averaging time (days) 
= dermal carcinogenic slope tcktor ((mg/kg/daYrl) 
= dermal noncarcinogenic reference dose (mg/kg/day) 

ICLR (Carcinogens) = DAD (mg/kg/day) x CSFd (mg/kg/dayr1 

HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day) 

EQUATIONS for DAevent: 

For Inorganics: 

For Organics: 

6 '~''"' J If I evelll < I ,Ihen 

[ ( 2 JJ' * . I evenl J + 3B + 3 B 
If levenl > r .Ihen : DAevenl = FA( K p)( C gw)(CF) --+ 2 r 2 

I+B (/+B) 
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CLIENT: I~OB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
FUTURE ADULT RESIDENT - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DECEMBER 1989, SEPTEMBER 2001 
BY: ICHECKE~::_ 
T.JACKMAN 

1// 
Where: . 
FA = fraction absorbed (dimensionless) 
Kp = permeability coefficient from water (cm/hr) 
Cgw = concentration of chemical in groundwater (mg/L) 
tevent = duration of event (hr/event) 
CF = conversion factor (0.001 Ucm3

) 

t* = time it takes to reach steady-state (hr/event) 
T = lag time (hr/event) 
B = Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAevent . 

ASSUMPTIONS: 

Cgw = 3.70E-01 mg/L Tetrachloroethene (PCE) 
Kp 3.34E-02 cm/hr 
tevent = 0.25 hr/event 
CF 0.001 Ucm3 

t* = 2.18E+00 hr/event 
T = 9.06E-01 hr/event 
B = 1.66E-01 
FA = 1 

tevent < to, therefore, 

DAevent 

J 
DAevent 

1 x (2 x 0.0334 cm/hr) (0.37 mg/L) (0.001 Ucm3) x 

6 x 0.906 hr/event x 0.25 hr/event 
1[ 

1.63E-05 mglcm2-event 

RISK CALCULATIONS 

ASSUMPTIONS: 
A 18,000 cm2/day 
EV = 1 event/day 
ED = 24 years 
EF = 350 days/year 
BW = 70 kg 
ATe = 25550 days 
ATne = 8760 days 
CSFd = 5.20E-02 (mg/kg/dayr 1 

RfDd = 1.00E-02 (mg/kg/day) 

IIDATE
: 09/16/02 

• 
-

• 

• 
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CLIENT: IJOB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
FUTURE ADULT RESIDENT - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DECEMBER 1989, SEPTEMBER 2001 
BY: ICHECK~B~:_ TDATE: -
TJACKMAN 09/16/02 

v " 
EXAMPLE CARCINOGENIC CALCULATION 

DADc = 1.63E-05 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day 
70 kg x 25550 days 

DADc = 1.4E-03 mg/kg/day 

DADc 1.37E-03 mg/kg/day x 0.052 (mg/kglday)-l = Incremental Lifetime Cancer Risk 

IClR = 7.1SE-OS 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc 1.63E-05 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day 
70 kg x 8760 days 

• DADnc 4.0E-03 mg/kg/day 

HQ 4.01 E-03 mg/kg/day / 0.01 (mglkglday) = Hazard Quotient 

HQ = 0.4 

• 
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CLIENT: I~OB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VAPORS IN A TRENCH 
BY EXCAVATION/CONSTRUCTION WORKERS - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DEC. 1989 
BY: ICHEC'L~Y: IIDATE

: T. JACKMAN 09/16/02 
v , 

PURPOSE: To estimate intake, carcinogenic anp noncarcinogenic risks from inhalation of 
vapors in a trench by excavation/construction workers for the RME. 

EQUATION: 
Ca x IR x ET x EF x ED 

Where: 
lEX 
Ca 
IR 
ET 
EF 
ED 
BW 
AT 
CSFi 
RfDi 

RISKS: 

= 
= 
= 
= 
= 
= 
= 
= 

= 

lEX = ----------

BW x AT 

estimated exposure intake (mg/kg-day) 
exposure point concentration in air (mg/m3) generated by VDEQ model 
inhlation rate (m%r) 
exposure time (hrs/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
inhalation carcinogenic slope factor (kg-day/mg) 
inhalation noncarcinogenic reference dose (mg/kg-day) 

IClR (Carcinogens) = Intake (mg/kg/day) x CSFi (kg-day/mg) 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDi (mg/kg-day) 

ASSUMPTIONS: 
Ca = 1.1 E-02 mg/m3 T etrachloroethene 
IR 2.50 m3/hr 
ET 2 hr/day 
EF = 150 days/year 
ED 1 year 
BW = 70 kg 
ATc = 25550 days 
ATnc 365 days 
CSFi 1.00E-02 (kg-day/mg) 
RfDi = 1.40E-01 mg/kg-day 

-

• 

• 

• 
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CLIENT: I~OB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VAPORS IN A TRENCH 
BY EXCAVATION/CONSTRUCTION WORKERS - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DEC. 1989 
BY: ICHECKEDB~ I~ATE: 
T. JACKMAN 09/16/02 , 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 1.1 E-02 mg/m3 x 2.5 m3/hr x 2 hr/day x 150 days/year x 1· year 
70 kg x 25550 days 

IEXc = 4.46E-06 mg/kg-day J 

IClR = 4.46E-06 mg/kg-day x 0.01 (kg-day/mg) = Incremental Lifetime Cancer Risk 

IClR = 4.5E-08.j 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 1.1 E-02 mg/m3 x 2.5 m3/hr x 2 hr/day x 150 days/year x 1 year 
70 kg x 365 days 

IEXnc = 3.12E-04 mg/kg-day J 

HO 

HO 

3.12E-04 mg/kg-day / 1.4E-01 mg/kg-day 

2.2E-03! 
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CLIENT: IJOB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATilES WHilE SHOWERING 
BY AN ADULT RESIDENT - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: ICHECKED BYfiL IDATE: 
IT. JACKMAN 09/16102 

v , 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of 
volatiles while showering by an adult resident. . 

EQUATIONS: S x IRsh x K x EF x ED Intake = -----"-=.-:'--:-:::,.....-;;:::-----::::-::---
BW x AT x Ra x CF 

Where: 
K = Ds + exp(-Ra x Dt) - exp[Ra x (Ds - Dt)] 

Ra 

S = Cwd x FR/SV Cwd = Cw x [1-exp(-Kal x ts/60d)] 

Kal = KI x [(T1 x Us)/(Ts x U1r0 5 KI = 1/[1/k1 + RT/(H x kg)] 

k1 = 20 cm/hr x (44/MW)05 kg = 3000 cm/hr x (18/MW)O.5 
RISKS: 

IClR (Carcinogens) = Intake (mg/kg/day) x CSFi (mg/kg/dayr' 
HQ (Noncarcinogens) = Intake (mg/kg/day) 1 RFDi (mg/kg/day) 

Where: 
Intake estimated exposure intake (mg/kg/day) 
S = volatile chemical generation rate (mg/m3-min - shower) 
IRsh = inhalation rate (m3/hr) 
EF = exposure frequency (showers/year) 
ED exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (days) 
Ra air exchange rate (1/min) 
Ds shower duration (min) 
Dt total time in bathroom (min) 
FR shower water flow rate (Umin) 
SV = shower room air volume (m3) 
ts shower droplet drop time (sec) 
d = shower droplet diameter (mm) 
MW = molecular weight of compound (g/mole) 
H = Henry's law constant (atm-m3/mole) 
T1 = calibration water temperature (K) 
Ts shower water temperature (K) 
U1 = water viscosity at T1 (cp) 
Us = water viscosity at Ts (cp) . 
CSFi inhalation carcinogenic slope factor ((mg/kg/day)"') 
RfDi inhalation noncarcinogenic reference dose (mg/kg/day) 

-

• 

• 

• 
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CLIENT: I~OB NUMBER:, 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING 
BY AN ADULT RESIDENT - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: 
1. JACKMAN 

lCHECKED BYitL. _ 

V' 
ASSUMPTIONS: Chemical: Tetrachloroethene (PCE) 
IRsh = 0.6 m3/hr 
EF = 350 showers/year 
ED = 24 years 
BW 70 kg 
ATc = 25550 days 
Atn = 8760 days 
Ra 0.025 1/min 
CF 60 min/hr 
Ds 15 min 
Dt = 20 min 
FR = 10 Umin 
SV 12 m3 
Cw = 0.37 mg/L 
ts 2 sec 
d 1 mm 
MW 166 g/mole 
H 1.84E-02 atm-m3/mole 
RT = 2.40E-02 atm-m3/mole 
T1 = 293 K 
Ts 318 K 
U1 0.982 centipoise 
Us = 0.616 centipoise 
CSFi 1.00E-02 (mg/kg/day)-1 
RfDi = 1.40E-01 (mg/kg/day) 

EXAMPLE CALCULATION: 

k1 

k1 

kg 

kg 

= 

20 cm/hr x (44 g/mole 1166 g/mole)AQ.5 

10.3 cmlhr / 

= 3000 cm/hr x (18 g/mole 1166 g/mole)AQ.5 

987.9 cm/hr ./ 

IDATE: 
09/16/02 

KI 

KI 

= 1/[1/10.3 cm/hr + 2.40E-02 atm-m3/mole/(1.84E-02 atm-m3/mole x 987.9 cm/hr)] 

1.02E+01 cmlhr / 
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CLIENT: I~OB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING 
BY AN ADULT RESIDENT - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: 
T. JACKMAN 

ICHECKED B/2~ . lDATE: 
09/16/02 

Kal = 

Kal = 

Cwd = 

Cwd = 

S 

S 

K 

K 

v 

1.02E+01 cm/hr x [(293 K x 0.616 centipoise)/(318 K x 0.982 centipoise»)"-0.5 

13.4 cmlhr / 

0.37 mg/L x [1 - exp((-13.4 cm/hr x 2 sec)/(60 x 1 mm))) 

1.33E-Ol mglL j 

1.33E-Ol mg/L x 10 Umin / 12m3 

1.11 E-Ol mglm3-min-shower j 

15 min + exp(-0.025 l/min x 20 min) - exp[0.025 1/min x (15 min - 20 min)] 
0.02511min 

.I 
3.96 min ,. 

CARCINOGENIC INTAKE: 

Intake 

intake 

Risk 

Risk 

= 1.11 E-01 mg/m3-min-shower x 0.6 m3/hr x 3.96 min x 350 showers/year x 24 years 
70 kg x 25550 days x 0.025 l/min x 60 min/hr 

= 8.2SE-04 mglkg-day / 

= 0.01 (mg/kg/day)-1 x 8.25E-04 mgikg-day 

8.2SE-06/ = 

NONCARCINOGENIC INTAKE: 

Intake 

intake 

HQ 

HQ 

= 

= 

1.11 E-Ol mg/m3-min-shower x 0.6 m3/hr x 3.96 min x 350 showers/year x 24 years 
70 kg x 8760 days x 0.025 l/min x 60 min/hr 

2.41 E-03 mglkg-day I 
= 2.41 E-03 mg/kg-day 11.40E-Ol (mgikg/day) 

0.017 j 

• 

• 

• 
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CLIENT: IJOB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOil 
EXCAVATION/CONSTRUCTION WORKER - SWMU 1- MUSTARD GAS BURIAL GROUND 
BASED ON: 
US EPA, DEC. 1998 
BY: ICHE~Ep BY: I,

DATE
: T. JACKMAN . :L.· 09/16/02 

VI 
PURPOSE~ To estimate intake., carcinogenic and noncarcinogenic risks from dermal contact with 

soil by the excavation/construction worker for the Reasonable Maximum Exposure (RME). 

EQUATION: 

D 
CsxCFxSAxAFxABSxEFxED 

EX =-------------
BWxAT 

Where: 
DEX estimated exposure intake (mg/kg/day) 
Cs 
CF 
SA 
ABS 
AF 
EF 
ED 
BW 
AT 
CSFd 
RfDd 

RISKS: 

= 

exposure point concentration in sediment (mg/kg) 
conversion factor (1.0E-6 kg/mg) 
skin surface available for contact (cm2/day) 
absorption factor (unitless) 
adherence factor (mg/cm2) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor ((mg/kg/dayr') 
dermal noncarcinogenic reference dose (mg/kg/day) 

IClR (Carcinogens) == Intake (mg/kg/day) x CSFd (mg/kg/dayr' 
HQ (Noncarcinogens) == Intake (mg/kg/day) / RFDd (mg/kg/day) 

ASSUMPTIONS: 
Cs 0.008 mg/kg Benzo(a)pyrene 
CF 1.0E-06 kg/mg 
SA 5,800 cm2/day 
AF 0.3 mg/cm2 

ABS 0.13 
EF 150 days/year 
ED years 
BW 70 kg 
ATc 25550 days 
ATnc 365 days 
CSFd 7.3 (mg/kg/dayr' 
RfDd NA (mg/kg/day) 
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CLIENT: , IJOB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INT AKE/RISK FROM DERMAL CONTACT WITH SOil 
EXCAVATION/CONSTRUCTION WORKER - SWMU 1- MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DEC. 1998 
BY: ICHECKEm:: IDATE: . 
T. JACKMAN 09/16/02 

V/ 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc 0.008 mg/kg x 0.000001 kg/mg x 5800cm2lday x 0.3mg/cm2 x 0.13 x 150 days/year x 1 years 

DEXc 

IClR 

IClR 

1.52E-10 mg/kg/day / 

70 kg x 25550 days 

= 1.52E-10 mg/kg/day x 7.3 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

= 1.lE-09 J 

EXAMPLE NONCARCINOGENIC CALCULATION 

DEXnc = 0.008 mg/kg x 0.000001 kg/mg x 5800cm2/day x 0.3mg/cm2 x 0.13 x 150 days/year x 1 years 
70 kg x 365 days 

DEXnc 1.06E-08 mg/kg/day ~ 

HQ 1.06E-08 mg/kg/day I NA (mg/kg/day) = Hazard Quotient 

HQ = NA 

• 

• 

• 
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CLIENT: IJOB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
EXCAVATION/CONSTRUCTION WORKER - SWMU 1- MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DEC. 1989 
BY: ICHECKED B/i.J. IDATE: . 
T. JACKMAN & ...... ' 09/16/02 

l/ , 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 
soil by the excavation/construction worker for the Reasonable Maximum Exposure (RME). 

EQUATION: Csx IRxEFx EDx FIx CF 

Where: 
lEX 
Cs 
IR 
EF 
ED 
FI 
CF 
BW 
AT 
CSFo 
RlDo 

= 
= 
= 
= 
= 
= 
= 
= 
= 

IEX=-----------------
BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in sediment (mg/kg) 
incidental soil ingestion rate (mg/day) 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested from contaminated source (unitless) 
conversion factor (1.0E-6 kg/mg) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mglkg/day)"') 
oral noncarcinogenic reference dose (mg/kg/day) 

ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)"' 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cs = 0.00159 mg/kg 1,1,2,2-Tetrachloroethene 
IR = 480 mg/day 
EF 150 days/year 
ED = years 
FI 1 
CF = 1.0E-06 kg/mg 
BW = 70 kg 
ATc 25550 days 
ATnc 365 days 
CSFo = 0.2 (mg/kg/day)"' 
RlDo = 6.00E-02 (mg/kg/day) 
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CLIENT: IJOB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOil 
EXCAVATION/CONSTRUCTION WORKER - SWMU 1- MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DEC. 1989 
BY: 
T. JACKMAN 

ICHECKED~ IDATE: 
09/16/02 

V' 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc 

IEXc 

IClR 

IClR 

= 0.00159 mg/kg x 480 mg/day x 150 days/year x 1 years x 0.000001 kg/mg 
70 kg x 25550 days 

6.40E-11 mg/kg/day j 

= 6.40E-11 mg/kg/day x 0.2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

= 1.3E-11 J 

EXAMPLE CARCINOGENIC CALCULATION 

IEXnc 

IEXnc 

HQ 

HQ 

0.00159 mg/kg x 480 mg/day x 150 days/year x 1 years x 0.000001 kg/mg 
70 kg x 365 days 

= 4.48E-09 mg/kg/day j 
= 4.48E-09 mg/kg/day / 0.06 (mg/kglday) = Hazard Quotient 

= 7.5E-OB j 

• 
. 

• 

• 
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CLIENT: IJOB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
FUTURE ADULT RESIDENT - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DEC. 1989 
BY: CHECKED ~LY: DATE: 

T. JACKMAN I/~ .. 09/16/02 
U/ 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of 
groundwater by the future adult resident (RME). 

EQUATION: Cgwx CFx IRg~,>< EFx ED 
lEX = -------=-----

Where: 
lEX 
Cgw 
CF 
IRgw 
EF 
ED 
BW 
AT 
CSFo 
RfDo 

RISKS: 

BWxAT 

= estimated exposure intake (mg/kg/day) 
= exposure point concentration in groundwater (~g/L) 
= conversion factor (1.0E-3 mg/~g) 

ingestion rate (Uhour) 
= exposure frequency (days/year) 
= exposure duration (years) 

body weight (kg) 
averaging time (days) 

= oral carcinogenic slope factor ((mg/kg/daYr1) 
= oral noncarcinogenic reference dose (mg/kg/day) 

ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)'l 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cgw 3.70E+02 ug/L Tetrachloroethene (PCE) 
IRgw = 2 Uday 
CF = 1.0E-03 mg/ug 
EF = 350 days/year 
ED = 24 years 
BW = 70 kg 
ATc = 25,550 days 
ATnc = 8,760 days 
CSFo = 5.20E-02 (mg/kg/day) -1 
RfDo = 1.00E-02 (mg/kg/day) 



CALCULATION WORKSHEET Page 2 of2 

CLIENT: I~OB NUMBER: 
NSWC, CRANE, INDIANA 3959 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
FUTURE ADULT RESIDENT - SWMU 1 - MUSTARD GAS BURIAL GROUND 
BASED ON: 
USEPA, DEC. 1989 . 
BY: ICHECKED Bj(L . I~ATE: 
T. JACKMAN 09/16/02 

v' 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 370 ug/L x 0.001 mg/ug x 2 Uday x 350 days/year x 24 years 
70 kg x 25550 days 

IEXc 3.48E-03 mg/kg/day j 

ICLR 

ICLR 

= 3.48E-03 mg/kgJday x 0.052 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

= 1.81E-04 / 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 370 ug/L x 0.001 mg/ug x 2 Uday x 350 days/year x 24 years 
70 kg x 8760 days 

IEXnc 1.01E-02 mg/kg/day J 
HQ = 1.01 E-02mg/kg/day /0.01 (mg/kg/day) = Hazard Quotient 

HQ = 1.0/ 

• 

--

• 

• 



• 
Volatilization From Showering - RME 
Source: Foster & Chrostowski, 1987. 

• Shower Model 

SWMU 1 - MUSTARD GAS BURIAL GROUND 

Parameter Value Definition 

Ra 0.025 air exchange rate, (min·1
) 

Os 15 shower duration, (min) 
Ot 20 total time in bathroom, (min) 
Fr 10 shower water flow rate; (Umin) 

Sv 12 shower room air volume, (m3
) 

ts 2 shower dropler drop time, (sec) 
d 1 shower droplet diameter, (mm) 
T1 293 calibration water temperature, (K) 
Ts 318 shower water temperature, (K) 
m1 0.982 water viscosity at T1, (cp) 
ms 0.616 water viscosity at T s, (cp) 
K 3.96 mass transfer coefficient, (min) 

Chemical Cw MW H KI 

(mg/L) (g/mole) (atm-m3/mo (cm/hr) 
1,1,1,2-Tetrachloroethan 2.50E-01 167.85 2.42E-03 ' 1.02E+01 
1,1,2,2-Tetrachloroethan 3.80E+01 168 3.44E-04 1.02E+01 
1,1,2-Trichloroethane 6.00E-04 133 9.12E-04 1.15E+01 
1 ,1-Oichloroethene 5.00E-01 97 2.61 E-02 1.35E+01 
1,2-0ichloroethane 2.50E-01 99 9.78E-04 1.33E+01 
Chloroform 8.40E-01 119 3.66E-03 1.22E+01 
cis-1,2-0ichloroethene 5.00E-01 97 4.07E-03 1.35E+01 
T etrachloroethene 3.70E-01 166 1.84E-02 1.03E+01 
Trichloroethene 1.60E+01 131 1.03E-02 1.16E+01 

InhalationMG.xls Shower Model Page 1 
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Kg KL Kal Cwd S SxK 
(cm/hr) (cm/hr) (cm/hr) mg/L Rax CF 

9.82E+02 9.28E+00 1.22E+01 8.36E-02 6.96E-02 4.41 E-02 ".-~~, 

9.82E+02 5.92E+00 7.79E+00 8.69E+00 7.24E+00 3.02E-02 .. ~ 
.~. > 

1.10E+03 9.03E+00 1.19E+01 1.96E-04 1.63E-04 4.32E-02 .\ 

1.29E+03 1.33E+01 1.75E+01 2.21 E-01 1.85E-01 5.85E-02 
1.28E+03 1.06E+01 1.40E+01 9.30E-02 7.75E-02 4.91 E-02 
1.17E+03 1.14E+01 1.50E+01 3.30E-01 2.75E-01 5.19E-02 
1.29E+03 1.27E+01 1.67E+01 2.13E-01 1.78E-01 5.63E-02 
9.88E+02 1.02E+01 1.34E+01 1.33E-01 1.11 E-01 4.75E-02 
1.11 E+03 1.13E+01 1.49E+01 6.26E+OO 5.21 E+OO 5.16E-02 

9/17/20029:56 AM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SWMU 1 • MUSTARD GAS BURIAL GROUND 
LOCATION: NSWC CRANE, INDIANA 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING· ADULT RESIDENT· RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/17/02 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = S x IRsw x K x EF x ED 
BWxATxRaxCF 

WHERE: K =': 3.96 Mass transfer coefficient (min) 

IRsh =: 10 Inhalation rate (Umin) 

S = : Chem-specific Volatile chemical generation rate (mg/m3-min-shower) 
EF = : 350 Exposure Frequency (showers/year) 
ED = : 24 Exposure Duration (years) 

BW = : 70 Body Weight (kg) 
ATc =: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 8,760 Averaging time for noncarcinogenic exposures (days) 

Ra = : 0.025 Air exchange rate (min") 

CF = : 1.00E+03 Convesrion Factor (Um3
) 

Unit Dose 

Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

7.4E-03 

2.2E-02 

(min-m3-shower)/(kg-day) 

(min-m3-shower)/(kg-day) 

Inhalali.MG.XIS ShowerRisks pa.f4 9/17/.:56 AM 



• • • 
RISK ASSESSMENT SPREADSHEET· INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SWMU 1· MUSTARD GAS BURIAL GROUND 
LOCATION: NSWC CRANE, INDIANA 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/17/02 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL (mg/m3_ min Intake Intake Factor Risk Risk Quotient 
- shower) (mg/kg/day) (mg/kg/day) (mg/kg/dayr' (mg/kg/day) 

1,1,1,2-Tetrachloroethane 6.96E-02 5.2E-04 1.5E-03 2.60E-02 1.3E-05 0.1% NA NA 
1,1,2,2-Tetrachloroethane 7.24E+00 5.4E-02 1.6E-01 2.00E-01 1.lE-02 40.6% NA NA 
1,1,2-Trichloroethane 1.63E-04 1.2E-06 3.5E-06 5.60E-02 6.8E-08 0.0% NA NA 
1 ,1-Dichloroethene 1.85E-Ol 1.4E-03 4.0E-03 5.71 E-02 NA NA 7.0E-02 0.1% 
1,2-Dichloroethane 7.75E-02· 5.8E-04 1.7E-03 9.10E-02 1.40E-03 5.3E-05 0.2% 1.2E+00 1.5% 
Chloroform 2.75E-01 2.0E-03 6.0E-03 8.10E-02 8.60E-05 1.7E-04 0.6% 6.9E+01 84.6% 
cis-1,2-Dichloroethene 1.78E-01 1.3E-03 3.9E-03 NA NA NA NA 
Tetrachloroethene 1.11E-Ol 8.2E-04 2.4E-03 1.00E-02 1.40E-Ol 8.2E-06 0.0% 1.7E-02 0.0% 
Trichloroethene 5.21E+00 3.9E-02 1.1 E-01 4.00E-01 1.00E-02 1.6E-02 58.5% 1.lE+01 13.8% 

Total 2.7E-02 100.0% 8.2E+01 100.0% 
-------

;. 

\...-
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RISK ASSESSMENT SPREADSHEET -INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SWMU 1 - MUSTARD GAS BURIAL GROUND 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/17/02 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake = S x IRsw x K x EF x ED 
BW x AT x Ra x CF 

- WHERE:K = : 3.96 Mass transfer coefficient (min) 
IRsh =: 10 Inhalation rate (Umin) 

S = : Chem-specific Volatile chemical generation rate (mg/m3-min-shower) 
EF = : 350 Exposure Frequency (showers/year) 
ED = : 6 Exposure Duration (years) 
BW = : 15 Body Weight (kg) 
ATc = : 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,190 Averaging time for noncarcinogenic exposures (days) 

Ra =: 0.025 Air exchange rate (min"') 

CF = : 1.00E+03 Convesrion Factor (Um 3
) 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

8.7E-03 (min-m3-shower)/(kg-day) 
1.0E-01 (min-m3-shower)/(kg-day) 

Inhalati.MG.XIS ShowerRisks pa.f4 9/17/.:56 AM 



• • • 
RISK ASSESSMENT SPREADSHEET -INHALATION OF VOLATILES FROM GROUNDWATER 

I 

SITE NAME: SWMU 1- MUSTARD GAS BURIAL GROUND 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/17/02 

I 

, 
Lifetime Cancer Reference Lifetime Percent Hazard Percent 

S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 
CHEMICAL (mg/m 3

_ min Intake Intake Factor Risk Risk Quotient 
- shower) (mg/kg/day) (mg/kg/day) (mg/kg/dayr' {mg/kg/day) 

l,l,l,2-Tetrachloroethane 6.96E-02 6.0E-04 7.1 E-03 2.60E-02 1.6E-05 0.1% NA NA 
1,1,2,2-Tetrachloroethane 7.24E+00 6:3E-02 7.3E-Ol 2.00E-Ol 1.3E-02 40.6% NA NA 

I 
1,l,2-Trichloroethane 1.63E-04 1.4E-06 1.7E-05 5.60E-02 7.9E-08 0.0% NA NA 

I 1,1-Dichloroethene 1.85E-Ol 1.6E-03 1.9E-02 5.71 E-02 NA 3.3E-Ol 0.1% 
1,2-Dichloroethane 7.75E-02 6.7E-04 7.9E-03 9.10E-02 1.40·E-03 6.1 E-05 0.2% 5.6E+00 1.5% 

! 
~~!i'~ 

Chloroform 2.75E-Ol 2.4E-03 2.8E-02 8.10E-02 8.60E-05 1.9E-04 0.6% 3.2E+02 84.6% 
cis-l,2-Dichloroethene 1.78E-Ol 1.5E-03 1.8E-02 NA NA NA NA 
Tetrachloroethene 1.11E-Ol 9.6E-04 1.lE-02 1.00E-02 1.40E-01 9.6E-06 0.0% 8.0E-02 0.0% U..iS\~~;< 

Trichloroethene 5.21 E+OO 4.5E-02 5.3E-Ol 4.00E-Ol 1.00E-02 1.8E-02 58.5% 5.3E+Ol 13.8% 
Total 3.1E-02 100.0% 3.8E+02 100.0% 

.~;: ;".:,: 

-,ct· 
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Shower Model 

Volatilization From Showering .. CTE 
Source: Foster & Chrostowski, 1987. 
SWMU 1 - MUSTARD GAS BURIAL GROUND 

Parameter Value Definition 

Ra 0.025 air exchange rate, (min'1) 
Os 10 shower duration, (min) 
Dt 15 total time in bathroom, (min) 
Fr 10 shower water flow rate, (Umin) 

Sv 12 shower room air volume, (m3
) 

ts 2 shower dropler drop time, (sec) 
d 1 shower droplet diameter, (mm) 
T1 293 calibration water temperature, (K) 
Ts 318 shower water temperature, (K) 
m1 0.982 water viscosity at T1, (cp) 
ms 0.616 water viscosity at Ts, (cp) 
K 2.19 mass transfer coefficient, (min) 

Chemical Cw MW H KI 

(mg/L) (g/mole) (atm-m3/mo (cm/hr) 
1,1,1,2-Tetrachloroethan 2.50E-01 167.85 ,2.42E-03 1.02E+01 
1,1,2,2-Tetrachloroethan 3.80E+01 168 3.44E-04 1.02E+01 
1 ,1,2-Trichloroethane 6.00E-04 133 9.12E-04 1.1SE+01 
1 ,1-Oichloroethene 5.00E-01 97 2.61 E-02 1.3SE+01 
1 ,2-0ichloroethane 2.50E-01 99 9.78E-04 1.33E+01 
Chloroform 8.40E-01 119 3.66E-03 1.22E+01 
cis-1,2-0ichloroethene 5.00E-01 97 4.07E-03 1.35E+01 
Tetrachloroethene 3.70E-01 166 t.84E-02 1.03E+01 
Trichloroethene 1.60E+01 131 1.03E-02 1.16E+01 

---------

Inhala.GCTE.XIS Shower Model p. 

Kg 

(cm/hr) 
9.82E+02 
9.82E+02 
1.1OE+03 
1.29E+03 
1.28E+03 
1.17E+03 
1.29E+03 
9.88E+02 
1.11 E+03 

KL Kal Cwd S SxK 
(cm/hr) (cm/hr) mg/L RaxCF 

9.28E+OO 1.22E+01 8.36E-02 6.96E-02 2.44E-02 
5.92E+OO 7.79E+OO 8.69E+OO 7.24E+OO 1.67E-02 
9.03E+00 1.19E+01 1.96E-04 1.63E-04 2.39E-02 
1.33E+01 1.75E+01 2.21 E-01 1.85E-01 3.24E-02 
1.06E+01 1.40E+01 9.30E-02 7.7SE-02 2.72E-02 
1.14E+01 1.50E+01 3.30E-01 2.7SE-01 2.87E-02 
1.27E+01 1.67E+01 2.13E-01 1.78E-01 3.12E-02 
1.02E+01 1.34E+01 1.33E-01 1.11 E-01 2.63E-02 
1.13E+01 1.49E+01 6.26E+00 S.21E+00 2.86E-02 

9/17/20.6 AM 
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RISK ASSESSMENT SPREADSHEET· INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SWMU 1 . MUSTARD GAS BURIAL GROUND 
LOCATION: NSWC CRANE, INDIANA 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING· ADULT RESIDENT· CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/17/02 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 

WHERE: 

Unit Dose 

Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

InhalationriskMGCTE.xls ShowerRisks 

Intake = Sx IRsw x K x EF x ED 
BWxATxRaxCF 

K = : 2.19 Mass transfer coefficient (min) 
I Rsh = : 10 Inhalation rate (Umin) 

S = : Chem-specific Volatile chemical generation rate (mg/m3-min-shower) 
EF = : 350 Exposure Frequency (showers/year) 
ED = : 24 Exposure Duration (years) 
BW =: 70 Body Weight (kg) 
ATc = : 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 8,760 Averaging time for noncarcinogenic exposures (days) 

Ra = : 0.025 Air exchange rate (min") 

CF = : 1.00E+03 Convesrion Factor (Um3
) 

4.1 E-03 

1.2E-02 

(min-m3 -shower)/(kg-day) 
(min-m3-shower)/(kg-day) 

Page 1 of 4 
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RISK ASSESSMENT SPREADSHEET -INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SWMU 1 - MUSTARD GAS BURIAL GROUND 
LOCATION: NSWC CRANE, INDIANA 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/17/02 

Lifetime Cancer Reference . Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL (mg/m 3
_ min Intake Intake Factor Risk Risk Quotient 

- shower) (mg/kg/day) (mg/kg/day) (mg/kg/dayr' (mg/kg/day) 
1,1,1,2-Tetrachloroethane 6.96E-02 2.9E-04 8.4E-04 2.60E-02 7.5E-06 0.1% NA NA 
1,1,2,2-Tetrachloroethane 7.24E+00 3.0E-02 8.7E-02 2.00E-01 6.0E-03 40.6% NA NA 
1,1,2-Trichloroethane 1.63E-04 6.7E-07 2.OE-06 5.60E-02 3.8E-08 0.0% NA NA 
1,1-Dichloroethene 1.85E-Ol 7.SE-04 2.2E-03 5.71 E-02 NA NA 3.9E-02 0.1% 
1 ;2-Dichloroethane 7.75E-02 3.2E-04 9.3E-04 9.10E-02 1.40E-03 2.9E-05 0.2% 6.7E-Ol 1.5% 
Chloroform 2.75E-Ol 1.1E-03 3.3E-03 8.10E-02 8.60E-05 9.2E-05 0.6% 3.8E+01 84.6% 
cis-l,2-Dichloroethene 1.78E-01 7.3E-04 2.1 E-03 NA NA NA NA 
Tetrachloroethene· 1.11E-01 4.6E-04 1.3E-03 1.00E-02 1.40E-01 4.6E-06 0.0% 9.5E-03 0.0% 
Trichloroethene 5.21E+00 2.1E-02 6.3E-02 4.00E-01 1.00E-02 8.6E-03 58.5% 6.3E+OO 13.8% 

Total 1.SE-02 .100.0% 4.SE+01 100.0% 

,nha,atieGCTE.X'S ShowerRisks pa.4 9/17/.:56 AM 
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RISK ASSESSMENT SPREADSHEET -INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SWMU 1 - MUSTARD GAS BURIAL GROUND 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09117/02 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 

WHERE: 

Unit Dose 

Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

InhalationriskMGCTE.xls ShowerRisks 

I t k 
S x IR sw x K x EF x ED n a e = ___ -~-__ -=-

BW x AT x Aa x CF 

K = : 2.19 Mass transfer coefficient (min) 
IRsh =: 10 Inhalation rate (Umin) 

S = : Chem-specific Volatile chemical generation rate (mg/m3-min-shower) 
EF = : 350 Exposure Frequency (showers/year) 
ED = : 6 Exposure Duration (years) 
BW =: 15 Body Weight (kg) 

. ATc = : 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,190 Averaging time for. noncarcinogenic exposures (days) 
R. = : 0.025 Air exchange rate'(min") 

CF =: 1.00E+03 Convesrion Factor (Um3
) 

4.8E-03 (min-m3 -shower)/(kg-day) 

S.6E-02 (min-m3-shower)/(kg-day) 

Page 3 of 4 
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RISK ASSESSMENT SPREADSHEET -INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SWMU 1 - MUSTARD GAS BURIAL GROUND 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/17/02 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chr\)nic Daily Slope Dose Cancer Cancer Quotient Hazard 

CHEMICAL (mg/m 3
_ min Intake Intake Factor Risk Risk Quotient 

. - shower) (mg/kg/day) (mg/kg/day) (mg/kg/dayr1 (mg/kg/day) 
1,1,1,2-Tetrachloroethane 6.96E-02 3.3E-04 3.9E-03 2.60E-02 8.7E-06 0.1% NA NA 
1,1,2,2-Tetrachloroethane 7.24E+00 3.5E-02 4.1 E-Ol ·2.00E-Ol 7.0E-03 40.6% NA NA 
1,1,2-Trichloroethane 1.63E-04 . 7.8E-07 9.2E-06 5.60E-02 4.4E-08 0.0% NA NA 
1,1-Dichloroethene 1.85E-Ol 8.9E-04 1.0E-02 5.71 E-02 NA 1.8E-Ol 0.1% 
1,2-Dichloroethane 7.75E-02 3.7E-04 4.3E-03 9.10E-02 1.40E-03 3.4E-05 0.2% 3.1E+00 1.5% 
Chloroform 2.75E-Ol 1.3E-03 1.5E-02 8.10E-02 8.60E-05 1.lE-04 0.6% 1.8E+02 84.6% 
cis-l,2-Dichloroethene 1.78E-Ol 8.5E-04 1.0E-02 NA NA NA NA 
Tetrachloroethene 1.11 E-Ol 5.3E-04 6.2E-03 1.00E-02 1.40E-Ol 5.3E-06 0.0% 4.4E-02 0.0% 
Trichloroethene 5.21E+00 2.5E-02 2.9E-Ol 4.00E-Ol 1.00E-02 1.0E-02 58.5% 2.9E+Ol 13.8% 

Total 1.7E-02 100.0% 2.1E+02 100.0% 

Inhalati.GCTE.XIS ShowerRisks pa.f4 9/17/.:56 AM 



• 

9/17/2002 

• CALCULATION OF AIR CONCENTRATIONS IN A TRENCH 
SWMU 1 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, INDIANA 
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EXAMPLE CALCULATION 
AIR CONCENTRATION OF VOCS IN A TRENCH - CONSTRUCTION WORKER SCENARIO 
SWMU 1 - MUSTARD GAS BURIAL GROUND 

Ctrench = CGW x VF 

Where: 

Ctrench = concentration of contaminant in the trench \-Ig/m3 

CGW = concentration of contaminant in groundwater \-Ig/L 
YF = volatilization factor Um3 

1. Calculate kiG (gas-phase mass transfer coefficient of component i) 

kiG = (MWH20/MWi)0,335 x (T/298) 1.005 x kG, H20 

Where: 

kiG = gas-phase mass transfer coefficient of component i cm/s 
MW H20 = molecular weight of water = 18 g/mol 

131.39 g/mol MWTCE = molecular weight of TCE = 
kG,H20 = gas-phase mass transfer coefficient of water vapor at 25°C cm/s = 0.833 cm/s 

T = average system absolute temperature = 298 
The value of kG, H20 is 0.833 cm/s (Superfund Exposure Assessment Manual, U. S. EPA, April 1988) 

kiG = (181131.39)0.335 x (298/298) 1.005 x 0.833 cm/s = 4.28E-01 cm/s 

2. Calculate kiL (liguid-phase mass transfer coefficient of component i) 

kiL = (MW02/MWi)0,5 x (T/298) x kL, O2 

Where: 
kiL = liquid-phase mass transfer coefficient of component i cm/s 
MW 02 = molecular weight of O2 = 32 g/mol 

MWTCE = molecular weight of TCE = 131.39 g/mol 

T = average system absolute temperature = 298 
kL, O2 = liquid-phase mass transfer coefficient of oxygen at 25°C cm/s = 0.002 cm/s 

kiL = (321131.39)°·5 x (298/298) x 0.002 cmls = 9.87E-04 cm/s 

GWConstW InhExCalcMGBG .xls Page 1 of 2 101212002 8:38 AM 
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EXAMPLE CALCULATION 
AIR CONCENTRATION OF VOCS IN A TRENCH - CONSTRUCTION WORKER SCENARIO 
SWMU 1 - MUSTARD GAS BURIAL GROUND 

3. Calculate Ki (overall mass transfer coefficient of contaminant) 

Ki = 1 1 {(1/kiL) + [(RT) 1 (Hi x kiG)]} 

Where: 

kiL = liquid-phase mass transfer coefficient of i cm/s = 
R = ideal gas constant atm-m3/mole-oK = 
T = average system absolute temperature = 

Hi = Henry's Law constant of TCE (atm-m 3/mol) = 
KiG = gas-phase mass transfer coefficient of i cm/s 

9.87E-04 
8_20E-05 

298 
1.03E-02 
4.28E-01 

Ki = 1 I {(1/9.78E-4) + [(298 x 8.2E-5) I (1.03E-2 x 0.428]) = 

4. Calculation of VF (Volatilization Factor) 

VF = ( Ki x A x F X 1O-3x 104 x 3,600 ) 1 ( ACH x V ) 

Where: 

VF = volatilization factor (Um3
) 

Ki = overall mass transfer coefficient of contaminant = 

A = area of the trench = 
F = fraction of floor through which contaminant can enter (unitless) = 

ACH = air changes per hour = 

V = volume of trench = 
10-3 = conversion factor Ucm 3 

104 = conversion factor cm2/m 2 

3,600 = conversion factor seconds/hr 

_ ..... 

10000 
3600 

VF = (9.82E-4 x 8.18 x 1 x 10-3 
X 104 x 3,600) I (360 x 24.92 ) = 

9.82E-04 cm/s 

9.82E-04 cm/s 
8.18 m2 

1 
360 h-1 

24.92 m3 

3.22E-02 Um3 

5. Calculation of CtrenCh (concentration of contaminant in the trench) 

CtrenCh = CGW x VF 

Where: 

CtrenCh = concentration of contaminant in the trench (1l9/m3) 

CGW = concentration of TCE in groundwater = 
VF = volatilization factor = 

Ctrench = 16000 ug/L x 3.22E-2 Um3 = 5.15E+02 J,lg/m3 

GWConstW InhExCalcMGBG .xls Page 2 of 2 
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1.0 1,1,1,2-TETRACHLOROETHANE (CAS NO. 630-20-6) 

Very little information is available in the literature regarding the human health effects of 1,1,1,2-

tetrachloroethane. 

1.1 Noncancer Toxicity 

The following effects have been documented for persons exposed to 1,1,1,2-tetrachloroethane. 

A high percentage of large mononuclear cells were found in circulating blood of a person in the early 

stages of tetrachloroethane poisoning. Symptoims included: cccasional complaints of tired feeling, 

gastric symptoms, lack of appetite, slight nausea, and slight headache. 

In a study of 380 workers in small factories in India exposed by inhalation of 1,1,1 ,2-tetrachloroethane 

used as cleaning agent, a high percentage developed nervous symptoms, such as headache, vertigo, 

nervousness, numbness, and tremors. 1,1,1,2- Tetrachloroethane at an air concentrations of 9-17 ppm 

induced tremors in 14% o(the personnel; at 40-74 ppm, in 33%; at 50-61 ppm, in 41%; and at 65-98 

ppm, in 50%. 

An oral reference dose of 0.03 mg/kg/day for chronic exposure to 1,1,1,2-tetrachloroethane was 

developed by the USEPA based on mineralization of the kidneys in male rats and hepatic clear cell 

change in female rats and a lowest observed adverse effects level (LOAEL) of 89.3 mg/kg/day 

(Uncertainty Factor of 3,000). 

1.2 Carcinogenicity 

No epidemiological data relevant to the carcinogenicity of 1 ,1 ,1 ,2-tetrachloroethane were available. There 

is limited evidence in experimental animals for the carcinogenicity of 1, 1,1,2-tetrachloroethane. 1,1,1,2-

Tetrachloroethane is not classifiable as to its carcinogenicity to humans. 

Classification: C, possible human carcinogen. Basis for classification: increased incidence of combined 

hepatocellular adenomas and carcinomas in female mice; inadequate evidence from human studies. 

The USEPA developed an oral slope factor (CSF) of 2.6E-2 (mg/kg/day)"' based on hepatocellular 

adenomas or carcinomas in female mice. The inhalation slope factor and unit risk are 2.6E-2 

(mg/kg/dayr' and 7.4E-3 (llg/m3r', respectively, based on the same study. 
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2.0 1,1,2,2-TETRACHLOROETHANE 

1,1 ,2,2-Tetrachloroethane is a volatile organic, compound which has been used as a chemical 

intermediate, industrial solvent, and extractant. Chemical degradation occurs by the loss of chlorine 

atoms, and the half-life of 1,1 ,2,2-tetrachloroethane in air is about 2 months and in groundwater 1 to 3 

months, Bioaccumulation of 1, 1,2,2-tetrachloroethane in fish and other aquatic organisms is not expected 

to be significant. 

2.1' Noncancer Toxicity 

Two human studies suggested that between SO and 97% of inspired 1,1 ,2,2-tetrachloroethane is retained 

in the body. Humans acutely exposed by the oral route had clinical sigris inclusive of pulmonary 

congestion and edema, lung collapse, shallow breathing during unconsciousness, low blood pressure, a 

faint pulse, and epicardial and endocardial anoxic hemorrhage. Acute inhalation exposure studies of 

humans to concentrations ranging from 116 to 262 ppm for 10 to 30 minutes resulted in mucosal irritation, 

nausea and vomiting, eye mucosal irritation, and dizziness. Chronic exposures in humans have resulted 

in reports of headache, tremors, dizziness, numbness, drowsiness, gastrointestinal distress, liver 

destruction, fatty degeneration in the liver. Jaundice and enlarged livers have also been reported in 

• 

exposed workers. The USEPA's National Center for Environmental Assessment (NCEA) has developed a • 

provisional oral RfD of 0.006 mg/kg/day for 1,1 ,2,2-tetrachloroethane. 

2.2 Carcinogenicity 

Army workers exposed to 1,1 ,2,2-tetrachloroethane vapor in a clothing processing plant had a very slight 

increase in death due to genital cancers, leukemia, or other lymphomas than workers not employed in a 

clothing plant. Male and female mice orally administered 142 and 284 mg/kg/day for 78 weeks had an 

increase in hepatocellular carcinomas. Based on these results, 1,1 ,2,2-tetrachloroethane has been 

classified as Group C, possible human carcinogen. For oral exposures, the slope factor is 0.2 

(mg/kg/dayr 1
, and the unit risk is S.8E-06(g/Lrl. For inhalation exposures, the slope factor is 0.2 

(mg/kg/dayr1 and the unit risk is S.8E-OS (g/m3r 1
, 

3.0 1,1,2-TRICHLOROETHANE 

1,1 ,2-Trichloroethane (CAS Reg. No. 79-00-S), also known as vinyl trichloride, is a nonflammable liquid 

that is used in the manufacture of 1, 1-dichloroethene; as a solvent for fats, waxes, resins, and alkaloids; 

and in organic synthesis. 1,1,2-Trichloroethane is released to the environment as a result of 
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anthropogenic activity. The chemical has been identified in the United States at 45 of 1177 hazardous 

waste sites on the National Priorities list. Based on release patterns of related chemicals, it is estimated 

that 70-90% of the total release is to air, 10-30% to land, and a few percent to water. Removal of 1,1,2-

trichloroethane from the atmosphere is thought to occur by reaction with photochemically produced 

hydroxyl radicals (estimated half-life 49 days) and from washout by precipitation; however, most of the 

1,1 ,2-trichloroethane removed by washout is expected to reenter the atmosphere by volatilization. If 

released to soil, 1,1 ,2-trichloroethane is expected to partially leach into groundwater and to partially 

volatilize. In surface water, volatilization is the primary removal process. 

3.1 Noncancer Toxicity 

1,1,2-Trichloroethane is rapidly absorbed, widely distributed in organs and tissues, and extensively 

metabolized. 1,1 ,2-Trichloroethane and/or its metabolites are primarily excreted through the lungs and 

urine. Very limited human data were available to evaluate the toxiCity of 1,1 ,2-trichloroethane. The 

chemical exerts a narcotic action at "low" concentrations and is irritating to the eyes and mucous 

membranes of the respiratory tract. When in contact with skin, 1,1 ,2-trichloroethane may cause cracking 

and erythema. The oral LD50 for mice (378 to 491 mg/kg) indicates that in animals the acute oral toxicity 

of 1,1 ,2-trichloroethane is moderate. 1,1,2-Trichloroethane is a central nervous system depressant, 

inducing sedation in mice at oral doses of 378 mg/kg and drowsiness, incoordination, and narcosis in 

dogs at 289 mg/kg. Male and female CD-1 mice ingesting 384 mg/kg in drinking water for 90 days 

exhibited alterations in serum enzyme and hepatic microsomal enzyme activities, indicating adverse liver 

effects. In addition, depressed immune function in both sexes and decreased hemoglobin and hematocrit 

values in females were noted. Decreased survival was reported in female mice exposed to 195 or 390 

mg/kg/day for 78 weeks. One study found that a single 7-hour exposure to 250 or 500 ppm resulted in the 

death of more than half of the exposed female rats, with surviving animals exhibiting marked liver and 

kidney damage. As noted previously, 1,1 ,2-trichloroethane is a central nervous system depressant 

inducing narcosis; death results from respiratory arrest. In mice, a concentration of 3750 ppm for 30 

minutes produced central nervous system depression and significantly increased liver enzyme activity 

within 18 minutes and death in half the animals within 10 hours. No adverse effects were observed in 

rats, guinea pigs, and rabbits exposed to 15 ppm for 7 hours/day, 5 days/week for 6 months, but female 

rats exposed to 30 ppm (16 exposures; 7 hours/day, 5 days/week) exhibited minor hepatic effects. 

Repeated topical applications of 0.1 mL 1,1 ,2-trichloroethane produced erythema, edema, fissuring, and 

scaling of rabbit and guinea pig skin. 

An oral reference dose of 0.04 mg/kg/day for subchronic exposure and 0.004 mg/kg/day for chronic 

exposure to 1,1 ,2-trichloroethane was calculated based on a no observed adverse effects level (NOAEL) 

of 3.9 mg/kg/day and a lowest observed adverse effects level (LOAEL) of 44 mg/kg/day from a 90-day 

Page 3 of 30 



drinking water study with mice. Clinical chemistry alterations indicative of liver damage were identified as 

critical effects. An inhalation reference concentration for 1,1 ,2-trichloroethane is under review by EPA. 

3.2 Carcinogenicity 

No epidemiologic studies or case reports addressing the carcinogenicity of 1,1 ,2-trichloroethane in 

humans were available. In a rodent bioassay, 1,1 ,2-trichloroethane was administered by gavage to 

Osborne-Mendel rats (46 or 92 mg/kg/day) and B6C3F1 mice (195 or 390 mg/kg/day), 5 days/week for 78 

weeks. No effects on tumor development were noted in rats. Treated mice had significantly (p<0.01)

increased incidences of hepatocellular carcinomas. The tumor incidences in treated males were 37% and 

76% in the low- and high-dose groups, respectively, compared with 10% in vehicle controls, and 33% and 

89% in females, respectively, compared to no observed tumors in vehicle controls. An increased 

incidence of adrenal pheochromocytomas was also observed in male and female mice. In a cancer 

initiation/promotion study with rats, 1,1 ,2-trichloroethane did not exhibit tumor initiating or promoting 

activity. Based on United States Environmental Protection Agency (EPA) guidelines, 1,1 ,2-trichloroethane 

was assigned to weight-of-evidence group C, possible human carcinogen. For oral exposure, the slope 

factor is 5.7E-2 (mg/kg/dayr1 and the unit risk for drinking water is 1.6E-6 (llg/Lr1. The inhalation slope 

factor and unit risk are 5.6E-2 (mg/kg/dayr1 and 1.6E-5 (llg/m\1, respectively. 

4.0 1,1-DICHLOROETHENE 

1, 1-Dichloroethylene (CAS No. 75-35-4), also known as 1,1-dichloroethene and vinylidine chloride, is a 

colorless liquid that is used primarily in the production of polyvinylidine chloride (PVC) copolymers and as 

an intermediate for synthesis of organic chemicals. The major application for PVC copolymers is the 

production of flexible films for food packaging such as Saran® wrap. 1, 1-Dichloroethene does not occur 

naturally but is found in the environment due to releases associated with its production and transport and 

with the production of its polymers. Because of its high volatility, releases to the atmosphere are the 

greatest source of ambient 1 ,1-dichloroethene. Smaller amounts are released to surface waters and soils. 

Loss of 1, 1-dichloroethene from water and soils is primarily due to volatilization. In the atmosphere, 

reaction with photochemically generated hydroxyl radicals is expected to be the predominant removal 

mechanism. Human exposure to 1, 1-dichloroethene is potentially highest in workplace settings and in the 

vicinity of hazardous waste sites where the compound may contaminate environmental media. 

4.1 Noncancer Toxicity 

The primary effect of acute exposure to high concentrations (approximately 4000 ppm) of 1,1-

dichloroethene vapor in humans is central nervous system (CNS) depression which may progress to 
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unconsciousness. Occupational exposure has been reported to cause liver dysfunction in workers. 1,1-

Dichloroethene is irritating when applied to the skin and prolonged contact can cause first degree burns. 

Direct contact with the eyes may cause conjunctivitis and transient corneal injury. In experimental 

animals, the liver and kidneys are target organs for the toxic effects of 1,1-dichloroethene. Subchronic 

oral exposure for 90 days to 1,1-dichloroethylene in drinking water produced slight hepatotoxic effects at 

200 ppm and chronic oral exposure to drinking water for 2 years produced hepatocellular changes in 

males at >=100 ppm and in females at >=50 ppm. Gavage administration of 10 mg/kg/day, 5 days/week 

for 2 years produced chronic inflammation of the kidney in male and female rats and liver necrosis in 

male and female mice. Exposure by inhalation to 55 ppm 1,1-dichloroethene, 6 hours/day, 5 days/week 

for up to 1 year produced fatty liver changes in rats and focal degeneration and necrosis in mice. In a 

three-generation study, no treatment-related effects on reproduction or neonatal development were seen 

in male and female Sprague-Dawley rats administered up to 200 ppm of 1,1-dichloroethene in the 

drinking water. However, inhalation exposure during gestation produced increased resorptions and minor 

skeletal alterations in rodents at concentrations that caused maternal toxicity. These effects were 

reported in rats and mice at >=15 ppm and in rats and rabbits at >=80 ppm and >=160 ppm, respectively. 

An oral Reference Dose (RfD) of 9E-3 mg/kg/day was derived for chronic exposure and subchronic 

exposure to 1 ,1-dichloroethylene, based on liver lesions seen in rats in a 2-year drinking water study. The 

oral RfD is currently under review and may be subject to change. An inhalation Reference Concentration 

(RfC) for 1,1-dichloroethene is under review. 

4.2 Carcinogenicity 

An epidemiology study using a small cohort found no association between the occurrence of cancer or 

cancer mortality and exposure to 1,1-dichloroethene. Oral carCinogenicity bioassays (drinking water or 

gavage exposures) with experimental animals gave generally negative results. In one inhalation study, 

statistically significant increases in renal adenocarcinomas were noted in male Swiss mice exposed to 25 

ppm for 12 months. Also observed were statistically significant increases in mammary gland carcinomas 

in females and lung tumors in both sexes. Results of other inhalation studies with rats, mice, and 

hamsters have been negative. Based on EPA guidelines, 1,1-dichloroethene was assigned to weight-of

evidence group C, possible human carcinogen. For oral exposure, the slope factor is 6E-1 (mg/kg/day)"l 

and the unit risk is 1.7E-5 (ug/L)"l. The inhalation slope factor is 0.175 {mg/kg/day)"l. 

5.0 1,2-DICHLOROETHANE 

1,2-Dichloroethane is used primarily in the manufacture of vinyl chloride, as well as in the synthesis of 

tetrachloroethylene, trichloroethylene, 1,1,1-trichloroethane, vinylidene chloride, aziridines, and 

ethylenediamines. It is added to gasoline as a lead-scavenging agent, and, in the past, has been used as 
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a metal degreasingagent; a solvent; and a fumigant for grain, upholstery, and carpets. It has also been 

used in paints, coatings, adhesives, varnishes, finish removers, soaps, and scouring agents. 1,2-

Dichloroethane is expected to be highly mobile in most soils, and consequently, contamination of 

groundwater is possible. Adsorption to soil particles is low, particularly for soils with a low organic carbon 

content. Volatilization from soils and surface waters may be an important transport process. Microbial 

biodegradation is not expected to be significant. 

5.1 Noncancer Toxicity 

1 ,2-Dichloroethane is absorbed through the lungs, gastrointestinal system, and skin. It is distributed 

throughout the body but may be concentrated in adipose tissue. The compound can also accumulate in 

breast milk and may cross the placenta. Metabolism of 1 ,2-dichloroethane most likely involves 

conjugation with glutathione. Excretion occurs primarily through elimination of soluble urinary 

metabolites. 

Bronchitis, hemorrhagic gastritis and colitis, hepatocellular damage, renal tubular necrosis, central 

nervous system depression, and histopathological changes in the brain have been reported in cases of 

acute oral poisoning of humans. Animal data indicate that short-term exposures may produce immune 

• 

system deficiencies, and subchronic or chronic oral exposures may affect the liver or kidney. Subchronic • 

or chronic oral reference doses for 1 ,2-dichloroethane have not been adopted by the United States 

Environmental Protection Agency. However, a provisional reference dose (RfD) of 0.03 mg/kg/day has 

been calculated by the Superfund Health Risk Technical Support Center (EPA, 1994) from a no-

observed-ad verse-effects level (NOAEL) of 26 mg/kg/day for rats tested in a subchronic gavage study. 

Acute inhalation exposures to 1 ,2-dichloroethane (75-125 ppm) can result in irritation of the eyes, nose 

and throat, dizziness, nausea, vomiting, increasing stupor, cyanosis, rapid pulse, delirium, anesthesia, 

partial paralysis, loss of tactile sense, degenerative changes in the myocardium, abnormal EEG, liver and 

kidney damage, pulmonary edema, and hemorrhages throughout the body. Short-term exposures to 

animals have resulted in central nervous system depression (inactivity or stupor, tremors, uncertain gait, 

narcosis); pulmonary congestion; renal tubular degeneration; fatty degeneration of the liver and, less 

commonly, necrosis and hemorrhage of the adrenal cortex; chronic splenitis; fatty infiltration of the 

myocardium; and immuno-deficiency. Chronic occupational exposure to 1,2-dichloroethane may result in 

central nervous systems effects including irritability, sleeplessness, and decreased heart rate; loss of 

appetite; nausea; vomiting; epigastric pain, as well as irritation of the mucous membranes; and liver and 

kidney impairment. Subchronic or chronic inhalation exposures to animals resulted in pathological lesions 

in the kidney, liver, heart, lungs, and testes. A subchronic or chronic inhalation reference concentration 

. for 1,2-dichloroethane has not been adopted and verified by EPA. However, a provisional inhalation RfD • 
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of 0.0014 mg/kg-day has been calculated by the Superfund Heal~h Risk Technical Support Center from a 

LOAEL gastrointestinal disturbances and liver and gallbladder disease) of 10 mg/m3 for occupationally 

exposed workers. 

5.2 Carcinogenicity 

1 ,2-Dichloroethane is classified by EPA in Group B2 as a probable human carcinogen by bath the oral 

and inhalation exposure routes, based on evidence for the induction of several types of tumors in rats and 

mice. Male rats treated by gavage with 1 ,2-dichloroethane exhibited increased incidences of fibromas of . 

the subcutaneous tissue; hemangiosarcomas of the spleen, liver, pancreas, and adrenal gland; and 

squamous-cell carcinomas of the forestomach. Female rats treated by gavage developed mammary 

adenocarcinomas. Increased incidences of hepatoce!lular carcinomas and pulmonary adenomas were 

observed in male mice treated by gavage, and increased incidences of mammary adenocarcinomas, 

pulmonary adenocarcinomas, and endometrial polyps and sarcomas were observed in female mice. Mice 

treated by topical application of 1 ,2-dichloroethane exhibited an increased incidence of lung papillomas. 

The oral slope factor for 1 ,2-dichloroethane is 9.1 E-2 (mg/kg/dayr', and the drinking water unit risk is 

2.6E-6 (ug/Lr'. The inhalation slope factor is 9.1 E-2 (mg/kgJdayr', and the inhalation unit risk is 2.6E-5 

(ug/m3r'. 

6.0 CIS- and TRANS-1 ,2-DICHLOROETHENE 

6.1 Noncancer Toxicity 

Information on the toxicity of1 ,2-dichloroethene in humans and animals is limited. Workers exposed to 

1 ,2-dichloroethene have been reported to suffer from drowsiness, dizziness, nausea, fatigue, and eye 

irritation. Acute and subchronic oral and inhalation animal studies of trans-1 ,2-dichloroethene and acute 

inhalation animal studies of cis-1 ,2-dichloroethene suggest that the liver is the primary target organ with 

secondary target organs being the central nervous system and lung. 

Based on an unpublished study describing decreased hemoglobin and hematocrits in rats treated by 

gavage for 90 days, the EPA developed a chronic oral RfD of 0.01 mgJkgJday based on a NOAEL and an 

uncertainty factor of 3000. 
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6.2 Carcinogenicity 

The EPA has placed both cis-1,2-dichloro-ethene and trans-1,2-dichloroethene in weight-of-evidence 

group D, not classifiable as to human carcinogenicity, based on the lack of human or animal 

carcinogenicity data and on essentially negative mutagenicity data. 

7~ CHLOROFORM 

7.1 Noncancer Toxicity 

Oral or inhalation exposure of animals to chloroform was associated with liver and kidney damage. In 

humans, acute inhalation exposure to high levels induced narcosis, ventricular fibrillation, and death. 

Limited occupational data associated chronic exposure to chloroform with CNS depression, digestive 

disturbances, and enlarged livers. The EPA derived a chronic oral RfD of 0.01 mg/kg/day based on an 

LOAEL for fatty cyst formation in the livers of dogs treated orally for 7.S years and an uncertainty factor of 

1000. The inhalation RfD for chloroform is B.6E-OS mg/kg/day. Target organs for the toxicity of chloroform 

include the liver and kidney for oral and inhalation exposure, and the heart and CNS for inhalation 

exposure. 

7.2 Carcinogenicity 

Chloroform is classified as a cancer weight-of-evidence group B2 compound (probable human 

carcinogen), based on increased incidence of several tumor types in rats and liver tumors in mice. 

Human carcinogenicity data are inadequate. An oral slope factor of 0.0061 per mg/kg/day was derived 

from the incidence of kidney tumors in rats treated with chloroform in drinking water for two years. An 

inhalation unit risk of 2.3E-OS per mg/m3 was based on the incidence of hepatocellular carcinomas in 

mice treated by gavage for 78 weeks. The inhalation unit risk is equivalent to 0.081 per mg/kg/day, 

assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 
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8.0 METHYLENE CHLORIDE 

Methylene chloride (CH2CI2, CAS No. 75-09-2), also known as dichloromethane is a colorless volatile 

liquid with a penetrating ether-like odor. In industry, methylene chloride is widely used as a solvent in 

paint removers, degreasing agents, and aerosol propellants; as a polyurethane foam-blowing agent; and 

as a process solvent in the pharmaceutical industry. The compound is also used as an extraction solvent 

for spice oleoresins, hops, and caffeine. 

8.1 Noncancer Toxicity 

Methylene chloride is readily absorbed from the lungs, the gastrointestinal tract, and to some extent 

through the skin. Metabolism of methylene chloride produces C02 and CO, which readily binds with 

blood hemoglobin to form carboxyhemoglobin (CO-Hb). The primary adverse health effects associated 

with methylene chloride exposure are central nervous system (CNS) depression and mild liver effects. 

Neurological symptoms described in individuals occupationally exposed to methylene chloride 

included headaches, dizziness, nausea, memory loss, paresthesia, tingling hands and feet, and loss of 

consciousness. Major effects following acute inhalation exposure include fatigue, irritability, 

analgesia, narcosis, and death. CNS effects have also been demonstrated in animals following acute 

exposure to methylene chloride. Impaired liver function has been associated with occupational exposure 

to methylene chloride. Liver effects have also been documented in a number of inhalation studies with 

laboratory animals. Subchronic exposure of rats, mice, dogs, and monkeys caused mild hepatic effects 

such as cytoplasmic vacuolization and fatty changes. Hepatocellular foci, fatty changes, and necrosis 

were reported following chronic inhalation exposure of rats and mice. Chronic oral exposure to methylene 

chloride via drinking water resulted in histopathological alterations of the liver in rats and mice. In addition, 

inhalation exposure of rats caused nonspecific degenerative and regenerative changes in the kidneys. A 

subchronic and chronic oral reference dose (RfD) of 6E-2 mg/kg/day and reference air concentration 

(RfC) of 3E+0 mg/m3 for methylene chloride has been calculated by U.S. EPA. 

8.2 Carcinogenicity 

Studies of workers exposed to methylene chloride have not recorded a significant increase in cancer 

cases above the number of cases expected for non exposed workers. However, long-term inhalation 

studies with rats and mice demonstrated that methylene chloride causes cancer in laboratory animals. 

Mice exposed via inhalation to high concentrations of methylene chloride (2000 or 4000 ppm) exhibited a 

significant increase of malignant liver and lung tumors compared with nonexposed controls. Rats of both 

sexes exposed to concentrations of methylene chloride ranging from 500 to 4000 ppm showed increases 

of benign mammary tumors. An inhalation study with rats and hamsters revealed sarcomas of the salivary 
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gland in male rats, but not in tern ale rats or hamsters. Liver tumors observed in rats and mice that 

ingested methylene chloride in drinking water tor 2 years provided suggestive evidence ot carcinogenicity. 

Based on inadequate evidence ot carcinogenicity in humans and on sufficient evidence in animals, U.S. 

EPA has placed methylene chloride in weight-ot-evidence group B2, probable human carcinogen. A slope 

factor and unit risk of 7.5E-3 (mglkg/day)"l and 2.1 E-7 (ug/L)"l, respectively, were derived for oral 

exposure to methylene chloride. The inhalation slope factor is 1.65E-3 (mg/kg/day)"l. 

9.0 TETRACHLOROETHENE (PCE) 

Tetrachloroethylene (CAS No. 127-18-4) is a halogenated aliphatic hydrocarbon with a vapor pressure ot 

17.8 mm Hg at 25C. The chemical is used primarily as a solvent in industry and, less frequently, in 

commercial dry-cleaning operations. 

9.1 Noncancer Toxicity 

Occupational exposure to tetrachloroethylene occurs via inhalation, resulting in systemic effects, and 

via dermal contact, resulting in local effects. Exposure to the general population can occur through 

contaminated air, food and water .The respiratory tract is the primary route of entry for tetrachloroethene . 

The chemical is rapidly absorbed by this route and reaches an equilibrium in the blood within 3 hours 

after the initiation of exposure. Tetrachloroethene is also significantly absorbed by the gastrointestinal 

(g.i.) tract, but not through the skin. The chemical accumulates in tissues with high lipid content, where 

the half-life is estimated to be 55 hours, and has been identified in perirenal fat, brain, liver, placentofetal 

tissue, and amniotic fluid. 

The main targets of tetrachloroethylene toxicity are the liver and kidney by both oral and inhalation 

exposure, and the central nervous system by inhalation exposure. Acute exposure to high concentrations 

of the chemical (estimated to be greater than 1,500 ppm for a 30-minute exposure) may be fatal to 

humans. Chronic exposure causes respiratory tract irritation, headache, nausea, sleeplessness, 

abdominal pains, constipation, cirrhosis of the liver, hepatitis, and nephritis in humans; and microscopic 

changes in renal tubular cells, squamous metaplasia of the nasal epithelium, necrosis of the liver, and 

congestion ot the lungs in animals. Some epidemiology studies have found an association between 

inhalation exposure to tetrachloroethylene and an increased risk for spontaneous abortion, idiopathic 

infertility, and sperm abnormalities among dry-cleaning workers, but others have not found similar effects .. 

The adverse effects in humans are supported in part by the results of animal studies in which 

tetrachloroethylene induced fetotoxicity (but did not cause malformations) in the offspring of treated dams . 
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Reference doses (RfDs) for subchronic and chronic oral exposure to tetrachloroethylene are 1 E-1 

mg/kg/dayand 1 Ec2 mg/kg/day, respectively. These values are based on hepatotoxicity observed in mice 

given 100 mg tetrachloroethylene/kg body weight for 6 weeks and a no-observed-adverse effect level 

(NOAEL) of 20 mg/kg. EPA-NCEA has developed an inhalation RfD of 0.14 mg/kg-day for PCE. 

9.2 Carcinogenicity 

Epidemiology studies of dry cleaning and laundry workers have demonstrated excesses in mortality due 

to various types of cancer,including liver cancer, but the data are regarded as inconclusive because-of 

various confounding factors. The tenuous finding of an excess of liver tumors in humans is strengthened 

by the results of carcinogenicity bioassays in which tetrachloroethylene, administered either orally or by 

inhalation, induced hepatocellular tumors in mice. The chemical also induced mononuclear cell leukemia 

and renal tubular cell tumors in rats. Tetrachloroethylene was negative for tumor initiation in a dermal 

study and for tumor induction in a pulmonary tumor assay. Although U.S. EPA's Science AdVisory Board 

recommended a weight-of-evidence classification of C-B2 continuum(C = possible human carcinogen; 

B2 = probable human carcinogen), the agency has not adopted a current position on the weight-of

evidence classification. In an earlier evaluation, tetrachloroethylene was assigned to weight-of-evidence 

Group B2, probable human carcinogen, based on sufficient evidence from oral and inhalation studies for 

carcinogenicity in animals and no or inadequate evidence for carc;inogenicity to humans. The unit risk and 

slope factor values for tetrachloroethylene have been withdrawn from IRIS and HEAST. Upper bound risk 

estimates provided by EPA-NCEA are as follows: for oral exposure, the slope factor is 5.2E-2 

(mg/kg/dayr1
; for inhalation exposure, the slope factor is 1.0E-2 (mg/kg/dayr1

. 

10.0 TRICHLOROETHENE 

Trichloroethene (TCE) is an industrial solvent used primarily in metal degreasing and cleaning operations. 

TCE can be absorbed through the lungs, mucous membranes, gastrointestinal tract, and the skin. 

10.1 Pharmacokinetics 

TCE is extensively metabolized in humans to trichloroacetic acid and trichloroethanol, as well as to 

several minor metabolites, with most of the absorbed dose excreted in urine. 

10.2 Noncancer Toxicity 

Human and animal data indicate that exposure to TCE can result in toxic effects on a number of organs 

and systems, including the liver, kidney, blood, skin, immune system, reproductive system, nervous 

system, and cardiovascular system. In humans, acute inhalation exposure to TCE causes central nervous 
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system symptoms such as headache, dizziness, nausea, and unconsciousness. Among the reported 

effects from occupational exposure studies are fatigue, light-headedness, sleepiness, vision distortion, 

abnormal reflexes, tremors, ataxia, nystagmus, increased respiration, as well as neurobehavioral or 

psychological changes. Cardiovascular effects include tachycardia, extrasystoles, EKG abnormalities, 

and precordial pain. The use of TCE as an anesthetic has been associated with cardiac arrhythmias. 

Cases of severe liver and kidney damage, including necrosis, have been reported in tiumans following 

acute exposure to TCE, but these effects generally are not associated with long-term occupational 

exposures. In animals, TCE has produced liver enlargement with hepatic biochemical and/or histological 

changes and kidney enlargement, renal tubular alterations and/or toxic nephropathy. Also observed in 

animals were hematological effects and immunosuppression. Inhalation studies with rats indicate that 

TCE is a developmental toxicant causing skeletal ossification anomalies and other effects consistent with 

delayed maturation. TCE may cause dermatitis and dermographism. 

J;leference Doses (RfDs) and Reference Concentrations (RfCs) for subchronic and chronic oral and 

inhalation exposure to TCE are presently under review by EPA. However, EPA-NCEA has published an 

oral RfD of 0.006 mg/kg-day for TCE. 

10.3 Carcinogenicity 

Epidemiologic studies have been inadequate to determine if a correlation exists between exposure to 

TCE and increased cancer risk. Chronic oral exposure to TCE increased the incidences of hepatocellular 

carcinomas in mice and renal adenocarcinomas and leukemia in rats. Chronic inhalation exposure 

induced lung and liver tumors in mice and testicular Leydig cell tumors in rats. Although U.S. EPA's 

Science Advisory Board recommended a weight-of-evidence classification of C~B2 continuum (C = 

possible human carcinogen; 82 = probable human carcinogen), the agency has not adopted a current 

position on the weight-of-evidence classification. In an earlier evaluation, TCE was assigned to weight-of

evidence Group 82, probable human carcinogen, based on tumorigenic responses in rats and mice for 

both oral and inhalation exposure and on inadequate data in humans. Carcinogen slope factors are 1.1 E-

2 (mg/kg/dayr' and 6.0E-3 (mg/kg/dayr' for oral and inhalation exposure, respectively. The 

corresponding unit risks are 3.2E-7 (Ilg/Lr' and 1.7E-6 (llg/m3r', respectively. 

11;0 BENZO (A) ANTHRACENE 

11.1 Noncancer Toxicity 

The oral and inhalation RfD and RfC are not available at this time. 
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11.2 Carcinogenicity 

Benzo[a]anthracene has a weight of evidence classification of B2, a probable human carcinogen. The 

classification was based on sufficient data from animal bioassays. Benzo[a]anthracene produced tumors 

in mice exposed by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical 

application. Benzo[a]anthracene produced mutations in bacteria and in mammalian cells, and 

transformed mammalian cells in culture. 

Although there are no human data that specific'ally link exposure to benzo[a]anthracene to human ca~cers, 

benzo[a]anthracene is a component of mixtures that have been associated with human cancer. These 

include coal tar, soot, coke oven emissions and cigarette smoke. 

Benzo[a]anthracene administration caused an increase in the incidence of tumors by gavage; dermal 

application; and both subcutaneous injection and intraperitoneal injection assays. A group of male mice was 

exposed to gavage solutions containing 3% benzo[a]anthracene for 5 weeks. There was an increased 

incidence of pulmonary adenomas and hepatomas. 

Supporting data for carcinogenicity include genetic mutations in five different strains of Salmonella 

typhimurium. Benzo[a]anthracene produced positive results in an assay for mutations in Drosophila 

melongaster. 

The currently used Oral Slope Factor (CSF) for benzo[a]anthracene is 7.3E-01 per (mg/kg)/day which is' 

extrapolated from the CSF for benzo[a]pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day). 

12.0 BENZO (A)PYRENE (BAP) 

12.1 Pharmacokinetics 

Benzo (a)pyrene was readily absorbed across the GI and respiratory epithelia. Benzo(a)pyrene was 

distributed widely in the tissues of treated rats and mice, but primarily to tissues high in fat, such as adipose 

tissue and mammary gland. 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates. The dihydrodiols may be further oxidized to diol epoxides, which, 

for certain members of the class, are known to be the ultimate carcinogens. Conjugation with glutathione or 

glucuronic acid, and reduction to tetrahydrotetrols are important detoxification pathways. 
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Excretion of benzo(a)pyrene residue was reported to be rapid, although quantitative data were not located. 

Excretion occurred mainly via the feces, probably largely due to biliary secretion. The EPA concluded that 

accumulation in the body tissues of PAHs from chronic low level exposure would be unlikely. 

12.2 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available at this time. 

12.3 Carcinogenicity 

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural 

sources. Benzo (a)pyrene is the most extensively studied member of the class, inducing tumors in multiple 

tissues of virtually all laboratory species tested by all routes of exposure. Although epidemiology studies 

suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven emissions, cigarette smoke) 

are carcinogenic to humans, the carcinogenicity cannot be attributed to PAHs alone because of the 

presence of other potentially carcinogenic substances in these mixtures. In addition, recent investigations 

showed that the PAH fraction of roofing tar, cigarette smoke, and coke oven emissions accounted for only 

0.1 . to 8 percent of the total mutagenic activity of the unfractionated complex mixture in Salmonella. 

Aromatic amines, nitrogen heterocyclic compounds, highly oxygenated quinones, diones, and 

nitrooxygenated compounds, none of which would be expected to arise from in vivo metabolism of PAHs, 

probably accounted for the majority of the mutagenicity of coke oven emissions and cigarette smoke. Coal 

tar, which contains a mixture of many PAHs, has a long history of use in the clinical treatment of a variety of 

skin disorders in humans. 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of

evidence groups was based largely on the results of animal studies with large doses of purified compound. 

Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax and trioctanoin 

in the lungs of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or intraperitoneal 

injection, were used. Benzo (a)anthracene, benzo(a)pyrene, benzo{b)fluoranthene, dibenzo(a,h)anthracene, 

and indeno(1 ,2,3-cd)pyrene were classified in Group B2 (probable human carcinogens). 

The EPA verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based on several 

dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates were available 

for the other. PAHs in Group B2. The EPA promulgated an ambient water quality criterion for "total 

carcinogenic PAHs," based on an oral slope factor derived from a study with benzo(a)pyrene, as being 

sufficiently protective for the. class. Largely because of this precedent, the quantitative risk estimates for 
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benzo(a)pyrene were adopted for the other carcinogenic PAHs ,when quantitative estimates were needed, 

The EPA has calculated an inhalation slope factor for benzo(a)pyrene of 3.1 per mg/kg/day. 

Human data specifically linking benzo(a)pyrene to a carcinogenic effect are lacking. There are, however, 

multiple animal studies in many species demonstrating benzo(a)pyrene to be carcinogenic following 

administration by numerous routes. In addition, benzo(a)pyrene has produced positive results in numerous 

genotoxicity assays. 

The data for animal carcinogenicity is sufficient. The animal data consist of dietary, gavage, inhalation, 

intratracheal instillation, dermal and subcutaneous studies in numerous strains of at least four species of 

rodents and several primates. Repeated benzo(a)pyrene administration has been associated with increased 

incidences of total tumors and of tumors at the site of exposure. The tumor types in mice from oral diet 

studies include forestomach, squamous cell papillomas and carcinomas. 

Benzo(a)pyrene has been shown to cause genotoxic effects in a broad range of prokaryotic and 

mammalian cell assay systems. 

13.0 BENZO (B)FLUORANTHENE 

13.1 Noncancer Toxicity 

Little information is available on benzo (b)fluoranthene. However, based on the similarities of chemical 

structures, most properties should be similar to benzo (a)pyrene. 

13.2 Carcinogenicity 

The EPA has classified benzo (b)fluoranthene in cancer weight-of-evidence Group B2 (Probable Human 

Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in humans) 

based on lung tumors in mice. The currently used Oral Slope Factor (CSF) for benzo(b)fluoranthene is 7.3E-

01 per (nig/kg)/day which is extrapolated from the CSF for Benzo[a]pyrene (BaP), i.e.; 0.1 x 7.3 (BaP) = 

7.3E-01 per (mg/kg)/day). 
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14.0 BIS(2-ETHYLHEXYL)PHTHALATE (DI[2-ETHYLHEXYL]PHTHALATE) 

14.1 Noncancer Toxicity 

The acute oral toxicity of bis(2-ethylhexyl)phthalate is very low; oral LDsO/30 (lethal dose to 50 percent of 

population within 30 days without medical testament) values in rats and mice were 33,800 and 26,300 

mg/kg, respectively. Repeated high-dose oral exposures were associated with decreased growth, altered 

organ weights, testicular degeneration, and developmental effects. The USEPA has developed a verified 

chronic oral. RfD of 0.02 mg/kg/day based on an LOAEL for increased relative liver weight in guinea pings 

and an uncertainty factor of 1000. The principal target organs for the toxicity of bis(2-ethylhexyl)phthalate 

are the liver and testis. 

14.2 Carcinogenicity 

The EPA classifies bis(2-ethylhexyl)phthalate in cancer weight-of evidence Group B2 (probable human 

. carcinogen), based on inadequate human cancer date (one limited occupational study) and sufficient 

cancer data in laboratory animals. An oral slope factor of 0.014 per mg/kg/day was based on the 

increased incidence of liver tumors in a dietary study in male mice. An inhalation slope factor of 0.014 

per mg/kg/day was determined by the USEPA. 

15.0 HEXACHLOROETHANE (CAS#67-72-1) 

Hexachloroethane is a colorless solid that gradually evaporates when it is exposed to air. It is also called 

HCE, perchloroethane, and carbon hexachloride. Its vapors smell like camphor. In the United States, 

about half of the hexachloroethane is used by the military for smoke-producing devices. It is also used to 

remove air bubbles in melted aluminum. Hexachloroethane may be present as an ingredient in some 

fungicides, insecticides, lubricants, and plastics. Hexachloroethane does not occur na~urally in the 

environment. It is no longer made in the United States, but it is formed as a by-product in the production 

of some chemicals. Some hexachloroethane can be formed by incinerators when materials containing 

chlorinated hydrocarbons are burned. Hexachloroethane itself does not catch fire easily. Some 

hexachloroethane can also be formed when chlorine reacts with carbon compounds in drinking water. 

Hexachloroethane can be released to the environment during its production, use, transport, or disposal. 

In air, hexachloroethane does not break down to other compounds. Some hexachloroethane that is in 

lakes or streams and surface soils will evaporate into the air. Microscopic organisms can break it down. 

more easily without oxygen than with oxygen. Hexachloroethane does not appear to build up in plants or 

animals used for food. 
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15.1 Noncancer Toxicity 

. . .... 
'1*'1· 
'~\i . 

Mild skin irritation has been reported by workers at a munitions factory who were exposed to low levels of 

hexachloroethane. The workers were wearing protective clothing that greatly reduced exposure. No other 

information is available concerning health effects in people exposed to hexachloroethane. It act primarily 

as a central nervous system depressant at high concentrations. It also may be moderately irritating to the 

skin, mucous membranes and liver. Affects of exposure to hexachloroethane may cause the followiri: 

mucous membranes, skin, lung, cornea irritation, liver, kidney damage, central nervous system effects. 

The USEPA has developed a chronic oral RfD of 0.001 mg/kg/day from a NOAEL based on atrophy and 

degeneration of the renal tubules and an uncertainty factor of 1000. 

Animal studies have not shown hexachloroethane to cause birth defects or to affect reproduction. 

,15.2 Carcinogenicity 

Liver tumors developed in mice that were orally exposed to hexachloroethane for their whole lifetime. 

Male rats that were exposed to hexachloroethane for their lifetime developed kidney tumors. This type of 

tumor is not found in people, so it is unlikely that exposure to hexachloroethane would cause cancer of 

the kidney. The USEPA has determined that hexachloroethane may reasonably be anticipated to be a 

carcinogen based on sufficient evidence in experimental animals. There is inadequate evidence in 

humans for the carcinogenicity of hexachloroethane. Hexachloroethane has been classified as Class C, 

possible human carcinogen based on·observation of carcinomas in one mouse strain after oral exposure. 

An oral slope factor of 0.014 per mg/kg/day was based hepatocellular carcinomas in male mice 

The Occupational Safety and Health Administration (OSHA) has set a limit of 1 part hexachloroethane per 

million parts of workplace air (1 ppm) over an 8-hour workday, 40-hour work week. The EPA suggests 

that water consumed over a lifetime contain no more than 1 part hexachloroethane per billion parts water 

(1 ppb). 

16.0 HEPTACHLOR (76-44-8) 

Heptachlor, a cyclodiene insecticide, was extensively used until the 1970s for the control of a variety of 

insects. At the present time, its only permitted commercial use in the United States is fire ant control in 

power transformers. Heptachlor is converted to heptachlor epoxide and other degradation products in the 

environment. The epoxide degrades more slowly and, as a result, is more persistent than heptachlor. 
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Both heptachlor and heptachlor epoxide are bioconcentrated in terrestrial and aquatic organisms. 

Heptachlor is subject to long-range transport and removal from the atmosphere by wet deposition. 

Heptachlor is absorbed from the gastrointestinal tract, lungs, and skin. It is distributed to various tissues, 

with highest levels occurring in adipose tissue. Transplacental transfer to the fetus has been reported. 

Metabolism produces primarily heptachlor epoxide, which is more toxic than its parent compound. 

Heptachlor and its metabolites are eliminated primarily via feces. 

16,1 Noncancer Toxicity 

The primary adverse health effects associated with heptachlor are central nervous system and liver 

effects. For humans, acute oral exposure has resulted in abnormal behavior, hyperirritability, tremors, and 

convulsions. Various central nervous system effects such as hyperexcitability, incoordination, tremors, 

muscle spasms, and seizures have also been reported in animals following acute and subchronic oral 

exposure. Oral L050 values for rabbits; rats, sheep, and calves are 2000, 90 to 160, 50, and 20 mg/kg, 

respectively. Although hepatic effects have not been reported in humans, chronic dietary exposure of 

rodents to 10 ppm heptachlor or to 10 ppm of a 25:75 mixture of heptachlor/heptachlor epoxide for 18 

months has produced increased liver weights, liver lesions, and decreased body weight gains. 

Other effects reported in humans include blood dyscrasias as a result of exposure to heptachlor during 

home termite treatment and increased mortality from cerebrovascular disease in workers manufacturing 

pesticides. However, cardiovascular effects were not seen in a cohort of pesticide applicators with 

potentially high exposures to heptachlor. Reduced fertility, increased resorptions, and decreased survival 

of offspring was noted in rats fed diets containing 0.25 mg/kg/day for 60 days prior to mating, with the 

females. Reduced fertility and an increased incide"nce of cataracts, particularly in offspring, was reported 

in rats fed 6 mg/kg/day over a an 18-month period. 

An oral reference dose (RfD) of 5E-4 mg/kg/day for chronic exposure to heptachlor was calculated based 

on a no-observed-adverse-effect level (NOAEL) of 0.15 mg/kg/day from a 2-year dietary study with rats. 

Increased relative liver weight was identified as the critical effect. An inhalation reference concentration 

(RfC) for heptachlor has not been derived. 

16.2 Carcinogenicity 

Existing epidemiological studies on heptachlor are inadequate to establish a clear assessment of 

• 

• 

heptachlor exposure and human risk of developing cancer. Large-scale occupational cohort studies on • 

" workers engaged in the manufacture of heptachlor and pesticide applicators have not identified 
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significantly increased cancer deaths. Several bioassays have shown that heptachlor can cause liver 

cancer in mice. Bioassays with rats were generally negative. Benign liver tumors and hepatocellular 

carcinomas developed in both sexes of mice fed 10 ppm heptachlor for 2 years; hepatocellular 

carcinomas developed in both sexes of mice, fed 6-18 ppm technical grade heptachlor for 80 weeks; and 

nodular hyperplasia benign hepatomas and hepatocellular carcinomas developed in mice fed 5 ppm (both 

sexes) or 10 ppm (males) of a 25:75 heptachlor/heptachlor epoxide mixture for 18 months. 

Based on EPA guidelines, heptachlor was assigned to weight-of-evidence group B2, probable human 

carcinogen.· For oral exposure, the slope factor is 4.5 (mg/kg/day)" and the unit risk is 1.3E-4 (g/Lr' 

based on hepatocellular carcinomas in mice. The inhalation slope factor and unit risk are 4.5 (mg/kg/day) 

., and 1.3E-3 (~g/m3) ", respectively. 

17.0 AMINODINITROTOLUENES 

Little information regarding the toxicology of aminodinitrotoluenes (2-amino-2,6-dtrinitrotoluene and 4-

amino-2,6-dtrinitrotoluene) is available in the literature. These compounds are degradation products of 

2,4,6-TNT and other nitrogen-containing explosives and are expected to exhibit toxicological effects similar 

to these compounds (TOXNET, online, 2001). The USEPA has derived an oral RfD of 6.0E-5 mg/kg/day 

for the aminodinitrotoluenes and the target organ is considered to" be the liver. 

18.0 ALUMINUM 

Aluminum is a silver-white flexible metal with a vast number of uses. It is poorly absorbed and efficiently 

eliminated; however, when absorption does occur, aluminum is distributed mainly in bone, liver, testes, 

kidneys, and brain. 

18.1 Noncancer Toxicity 

Aluminum may be involved in Alzheimer's disease (dialysis dementia) and in Amyotrophic Lateral 

Sclerosis and Parkinsonism-Dementia Syndromes of Guam (Guam ALS-PD complex). Aluminum content 

of brain, muscle, and bone increases in Alzheimer's patients. Neurofibrillary tangles (NFTs) are found in 

patients suffering from aluminum encephalopathy and Alzheimer's disease. Symptoms of "dialysis 

dementia" include speech disorders, dementia, convulsions, and myoclonus. People of Guam and Rota 

have an unusually high incidence of neurodegenerative diseases. The volcanic soil in the region of Guam 

where the high incidence of ALS-PD occurs contains high levels of aluminum and manganese. 

Neurological effects have also been observed in rats orally exposed to aluminum compounds. 

Page 19 of 30 



The respiratory system appears to be the primary target following inhalation exposure to aluminum. 

Alveolar proteinosis has been observed in guinea pigs, rats, and hamsters exposed to aluminum 

powders. No decrease in reproductive capacity, hormonal abnormalities, or testicular histopathology was 

observed in male rats exposed to aluminum in drinking water for 90 days. However, male rats exposed to 

aluminum (as aluminum chloride) via gavage for 6 months exhibited decreased spermatozoa counts and 

sperm motility, and testicular histological and histochemical changes. 

Subchronic· and chronic reference doses and reference concentrations have not been derived for 

aluminum. However, the EPA's National Center for Environmental Assessment (NCEA) has developed a 

provisional oral RfD of 1.00 mg/kg/day and an inhalation reference dose of 0.001 mg/kg/day. 

18.2 Carcinogenicity 

The U.S. EPA has not evaluated aluminum or aluminum compounds for carcinogenicity, and a weight-of

evidence classification is currently not assigned. 

19.0 ANTIMONY 

19.1 Pharmacokinetics 

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal (GI) tract. Within a few 

days of acute exposure, highest tissue concentrations are found in the liver, kidney, and thyroid. Organs 

of storage include skin. bones, and teeth. Highest concentrations in deceased smelter workers 

(inhalation exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or feces, 

although some is incorporated into the hair. 

19.2 Noncancer Toxicity 

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and 

cardiac effects in humans. Chronic, effects from occupational exposure include irritation of the respiratory 

tract, pneumoconiosis, pustular eruptions of the skin called "antimony spots," allergic contact dermatitis, 

and cardiac effects, including abnormalities of the electrocardiograph (ECG) and myocardial changes. 

Cardiac effects were also observed in rats and rabbits exposed by inhalation for six weeks and in animals 

(dogs, and possibly other species) treated by intravenous injection. 

• 

• 

Chronic oral exposure studies in laboratory animals include two briefly reported lifetime drinking water • 

studies in rates and mice. The only dose tested, 5 ppm potassium antimony tartrate, resulted in reduced 
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longevity in both species and in reduced mean heart weight in rats. The EPA verified an RfD of 0.0004 

mg/kg/day for chronic oral exposure to antimony from the LOAEL of 5 ppm potassium antimony tartrate 

(0.35 mg/antimony/kg body weight-day) in the lifetime study in rats. An uncertainty factor of 1000 was 

applied; factors of 10 each for inter- and intraspecies variation were used to estimate an NOAEL from an 

LOAEL. The heart is considered a likely target organ for chronic oral exposure of humans. 

19.3 Carcinogenicity 

Data were not located regarding the carcinogenicity of antimony to humans. Antimony fed to rats did not 

produce an excess of tumors, but a high frequency of lung tumors was observed in rats exposed by 

inhalation to antimony trioxide for one year. Antimony is classified as EPA cancer weight-of-evidence 

Group D (not classifiable as a carcinogenicity to humans). 

20.0 ARSENIC 

20.1 Pharmacokinetics 

Several studies confirm that soluble inorganic arsenic compounds and organic arsenic compounds are 

almost completely (>90 percent) absorbed from the GI tract in both animals and humans. The absorption 

efficiency of insoluble inorganic arsenic compounds depends on particle size an stomach pH. Initial 

distribution of absorbed arsenic is to the liver, kidneys, and lungs, flowed by redistribution to hair, nails, 

teeth, bone, and skin, which are considered tissues of accumulation. Arsenic has a long half-life in the 

blood of rats, compared with other animals and humans, because of firm binding to the hemoglobin in 

erythrocytes. 

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence of 

3) and arsenate (valence of 5) are present in the urine of animals treated with arsenic of either valence. 

Arsenite is subsequently oxidized and methylated by a saturable mechanism to form mono- or 

dimethylarsenate; the latter is the predominant metabolite in the urine of animals or humans. Organic 

arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to inorganic arsenic. 

Excretion of organic or inorganic arsenic is largely via the urine, but considerable species variation exists. 

Continuously exposed humans appear to excrete 60 to 70 percent of their daily intake of arsenate or 

arsenite via the urine. 
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20.2 Noncancer Toxicity 

A lethal dose of arsenic trioxide in humans is 70 to 180 milligrams (approximately 50 to 140 mg arsenic. 

Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin lesions, disturbed 

heart function, and neurological effects. The only noncancer effects in humans clearly attributable to 

chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed by studies of 

several hundred Chinese exposed to naturally occurring arsenic in well water. Similar effects were 

observed in persons exposed to high levels of arsenic in water in Utah and the nort~ern part of Mexico. 

Occupational (predominantly inhalation) exposure is also associated with neurological deficits, anemia; 

and cardiovascular effects, but concomitant exposure to other chemicals cannot be ruled out. The EPA 

derived an RfD of 0.0003 mglkg/day for chronic oral exposure, based on an NOAEL of 0.0008 mg/kg/day 

for skin lesions from Chinese data. The principal target organ for arsenic appears to be the skin. The 

nervous system and cardiovascular systems appear to be less Significant target organs. Inorganic 

arsenic may be an essential nutrient, exerting beneficial effects on growth, health, and feed conversion 

efficiency. 

20.3 Carcinogenicity 

• 

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased • 

risk of lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in a 

population residing near a pesticide manufacturing plant. Oral exposure to high levels in well water is 

associated with increased risk of skin cancer. Extensive animal testing with various forms of arsenic 

given by many routes of exposure to several species, however, has not demonstrated the carcinogenicity 

of arsenic. The EPA classifies inorganic arsenic in cancer weight-ol-evidence Group A (human 

carcinogen), and recommends an oral unit risk of 0.00005 ug/L in drinking water, based on the incidence 
\ 

of skin cancer in the Chinese study. The EPA presents a chronic oral slope factor of 1.5 per mg/kg/day 

based on the same information. The EPA notes that the uncertainties associated with the oral unit risk 

are considerably less than those for most carCinogens, so 'that the unit risk might be reduced in order of 

magnitude. . An inhalation unit risk of 0.0043 per mg/m3 was derived for inorganic arsenic from the 

incidence of lung cancer in occupationally exposed men, equivalent to 15.1 per mg/kg/day, was derived 

from the same data assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 

21.0 BARIUM 

21.1 Noncancer Toxicity 

The soluble salts of barium, an alkaline earth metal, are toxic in mammalian systems. They are absorbed • 

rapidly from the gastrointestinal traCt and are deposited in the muscles, lungs, and bone. Barium is 
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excreted primarily in the feces. At low doses, barium acts as a muscle stimulant and at higher doses 

affects the nervous system eventually leading to paralysis. Acute and subchronic oral doses of barium 

cause vomiting and diarrhea, followed by decreased he{lrt rate and elevated blood pressure. Higher 

doses result in cardiac irregularities, weakness, tremors, anxiety, and dyspnea. Subchronic and chronic 

oral or inhalation exposure primarily affects the cardiovascular system resulting in elevated blood 

pressure. Human data were used by the EPA to calculate a chronic and subchronic oral reference dose 

(RfD) of 0.07 mg/kg/day. Subchronic and chronic inhalation exposure of human populations to barium

containing dust can result in a benign pneumoconiosis called "baritosis." This condition is often 

accompanied by an elevated blood pressure but does not result in a change in pulmonary function. 

However, Reproductive and developmental effects and increased fetal mortality in rats were also 

observed after inhalation exposures. An inhalation reference concentration (RfC) of 0.005 mg/m3 for 

subchronic and 0.0005 mg/m3 for chronic exposure was calculated by the EPA based on the NOAEL for 

developmental effects which have not been substantiated in humans. 

21.2 Carcinogenicity 

Barium has not been evaluated by the EPA for evidence of human carcinogenic potential. 

22.0 CADMIUM 

22.1 Pharmacokinetics· 

Estimates of cadmium uptake by the respiratory tract range from 10 to 50 percent; uptake is greatest for 

fumes and small particles and least for large dust particles. GI absorption of ingested cadmium is 

ordinarily 5 to 8 percent, but may reach 20 percent in cases of serious dietary ion deficiency. Highest 

tissue levels are normally found in the kidneys followed by the liver, although levels in the liver may 

exceed those in the kidneys of persons suffering from cadmium-induced renal dysfunction. The half-life 

of cadmium in the kidneys and liver may be as long as 10-30 years. Fecal and urinary excretion of 

cadmium are approximately equivalent to normal humans exposed to small amounts. Urinary excretion 

increases markedly in humans with cadmium-induced renal disease. 

22.2 Noncancer Toxicity 

Acute inhaltion exposure to fumes or particles of cadmium induces respiratory symptoms, general 

weakness, and, in severe cases, re!?piratory insufficiency, shock, and death. Acute oral exposure 

induces GI disturbances. Chronic inhalation exposure induces pulmonary emphysema, and chronic 

exposure by either route conSistently produces renal tubular disease in humans and laboratory animals. 
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Proteinuria is a reliable early indicator of cadmium-induced kidney disease. The combination of 

pulmonary emphysema and renal tubular disease, if severe, may result in early mortality. Painful 

osteomalacia and osteoporosis may arise from altered metabolism of bone minerals secondary to renal 

damage. The combination of renal and skeletal damage is called itai-itai disease in Japan. Cadmium 

exposure has been associated with liver damage, but the liver appears to be less sensitive than the 

kidney. The kidney is the primary target organ of cadmium toxicity. The EPA derived chronic oral RfD 

values of 0.0005 mg/kg/day for cadmium ingested in water and 0.001 mg/kg/day for cadmium ingested in 

food, based on a toxicokinetic model that predicted NOAELs from renal cortical concentration of 

cadmium. The different RfD values reflect assumed differences in GI absorption of cadmium from water 

(5 percent) and food (2.5 percent). The EPA currently employs an inhalation reference dose of 5.7E-05 

mg/kg/day for cadmium. 

22.3 Carcinogenicity 

Carcinogenicity data in humans consist of several occupational studies that associate cadmium exposure 

with lung cancer, but concomitant exposure to other carcinogenic chemicals and smoking were not 

adequately controlled. Other occupational studies reported significantly increased risk of prostatic cancer, 

but this effect was not observed in the largest occupational study of workers exposed to high levels. The 

animal data consist of an inhalation study in rats that showed a significant increase in lung tumors, and 

several parenteral injection studies that produced injection site tumors. No evidence of carcinogenicity, 

however, was observed in seven oral studies in rats and mice. The EPA classifies cadmium a cancer 

weight-of-evidence Group B1 substance for inhalation exposure on the basis of limited evidence of 

carcinogenicity in humans and sufficient evidence in animals. The data were insufficient to classify 

cadmium as carcinogenic to humans exposed by the oral route. An inhalation. unit risk of 0.0018 mg/m3
, 

equivalent to 6.3 per mg/kg/day, was derived from an occupational exposure study assuming an 

inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 
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23.0 CHROMIUM 

23.1 Noncancer Toxicity 

In nature, chromium (III) predominates over chromium (VI). Little chromium (VI) exists in biological 

materials, except shortly after exposure, because reduction to chromium (III) occurs rapidly. Chromium (III) 

is considered a nutritionally essential trace element and is considerably less toxic than chromium (VI). No 

effects were observed in rats consuming 5% chromium (III)/kg/day in the diet for over two years. The No

Observed-Effect-Level (NOEL) of 5% Cr203 was the basis for a verified chronic oral RfD of 1.5 mg/kg/day. 

The same NOEL and an uncertainty factor of 1000 were the basis for a provisional subchronic oral RfD of 1 

mg/kg/day. 

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, GI hemorrhage 

and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (VI) is selectively , 
toxic to the kidney tubules. An NOAEL of 2.4 mg chromium (VI) /kg/day in a one-year drinking water study 

in rats and an uncertainty factor of 500 was the basis of a verified RfD of 0.003 mg/kg/day for chronic oral 

exposure. 

Occupational (inhalation and dermal) exposure to chromium (III) compounds induced dermatitis. Similar 

exposure to chromium (VI) induced ulcerative and allergic contact dermatitis, irritation of the upper 

respiratory tract including ulceration ofthe mucosa and perforation of the nasal septum, and possibly kidney 

effects. An inhalation RfC values has not been determined for chromium (III), however, EPA has 

established an inhalation RfD of 3.0E-5 mg/kg/day for chromium (VI). 

A target organ was not identified for chromium (III). The kidney appears to be the principal target organ 

for repeated oral dosing with chromium (VI). Additional target organs for dermal and inhalation exposure 

include the skin and respiratory tract. 

23.2 Carcinogenicity 

Data were not located regarding the carcinogenicity of chromium (III). The EPA classifies chromium (VI) in 

cancer weight-of-evidence Group A (human carcinogen), based on the consistent observation of increased 

risk of lung cancer in occupational studies of workers in chromate production or the chrome pigment 

industry. Parenteral dosing of animals with chromium (VI) compounds consistently induced injection-site 

tumors. There is no evidence that oral exposure to chromium (VI) induces cancer. An inhalation unit risk of 

0.012 per mg/m3, equivalent to 41 per mg/kglday, assuming humans inhale 20 m3/day and weigh 70 kg, 

was based on increased risk of lung cancer deaths in chromate production workers. 
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24.0 IRON 

24.1 Noncancer Toxicity 

Iron is potentially toxic in all forms and by all routes of exposure. Inorganic iron is a poison by the 

intraperitoneal route. The inhalation of large amounts of iron dust may result in iron pneumoconiosis or arc 

welders lung. Chronic exposure to excess levels of iron (>50-100 mg Iron/day) can result jn pathological 

deposition of iron in tissues. The target organs are the pancreas and liver. 

Iron compounds are of varying toxicity. Iron oxides are a potential risk in all industrial settings. In 

general, ferrous compounds are more toxic than ferric compounds. Acute exposure to excessive levels of 

ferrous compounds can cause liver and kidney damage, altered respiratory rates and convulsions. ,An 

oral RfD of 0.3 mg/kg/day has been published for iron by the EPA based on based on allowable intakes 

rather than adverse effect levels. No inhalation RfD has been established for iron. 

24.2 Carcinogenicity 

Some iron compounds are suspected human carcinogens. Iron dust is an experimental neoplastigen and 

• 

an increased incidence of lung cancer has been associated with exposure to iron dust. Iron oxide is an • 

experimental tumorigen and a suspected human carcinogen. EPA has not published oral or inhalation 

slope factors for iron. 

25.0 MANGANESE 

25.1 Noncancer Toxicity 

Manganese is nutritionally required. in humans for normal growth and health. Humans exposed to 

approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental disturbances (1/16 

committed suicide), and other neurologic effects. The elderly appeared to be more sensitive than 

children. Oral treatment of laboratory rodents induced biochemical changes in the brain, but rodents did 

not exhibit the neurological signs exhibited by humans. Occupational exposure to high concentrations in 

air induced a generally typical spectrum of neurological effects and an increased incidence of pneumonia. 

EPA has established an oral RfD of 0.02 mg/kg/day for manganese based on drinking water and an oral 

RfD of 0.14 mg/kglday based on food. The EPA presented a verified chronic inhalation RfC based on a 

LOAEL for impairment of neurobehaviorial function in occupationally exposed humans. The inhalation RfC 

is equivalent to 1.43E-5 mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The eNS 

and respiratory tract are target organs of inhalation exposure to manganese. 
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25.2 Carcinogenicity 

The EPA classifies manganese in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity 

to humans). Quantitative cancer risk estimates are not derived from Group D chemicals. 

26.0 NICKEL AND NICKEL COMPOUNDS 

26.1 Noncancer Toxicity 

Nickel is a naturally occurring element that may exist in various mineral forms. It is used in a wide variety 

of applications including metallurgical processes and electrical components, such as batteries. Some 

evidence suggests that nickel may be an essential trace element for mammals. The absorption of nickel 

is dependent on its physicochemical form, with watersoluble forms being more readily absorbed. The 

metabolism of nickel involves conversion to various Chemical forms and binding to various ligands. Nickel 

is excreted in the urine and feces with relative amounts for each route being dependent on the route of 

exposure and chemical form. Most nickel enters the body via food and water consumption, although 

inhalation exposure in occupational settings is a primary route for nickel-induced toxicity. In large doses 

(>0.5 g), some forms of nickel may be acutely toxic to humans when taken orally. Oral LD50 values for 

rats range from 67 mg nickel/kg (nickel sulfate hexahydrate) to >9000 mg nickel/kg (nickel powder). Toxic 

effects of oral exposure to nickel usually involve the kidneys with some evidence from animal studies 

showing a possible developmental/reproductive toxicity effect. 

Inhalation exposure to some nickel compounds will cause toxic effects in the respiratory tract and immune 

system. Inhalation LC50 values for animals range from 0.97 mg nickel/m3 for rats (6-hour exposure) to 15 

mg nickel/m3 for' guinea pigs (time not specified). Acute inhalation exposure of humans to nickel may 

produce headache, nausea, respiratory disorders, and death. Asthmatic conditions have also been 

documented for inhalation exposure to nickel. Soluble nickel compounds tend to be more toxic than 

insoluble compounds. In addition, nickel carbonyl is known to be extremely toxic to humans upon acute 

inhalation exposure. Data on nickel-induced reproductive/developmental effects in humans following 

inhalation exposure are equivocal. No clinical evidence of developmental or reproductive toxicity were 

reported for women working in a nickel refinery, possible reproductive and developmental effects in 

humans of occupational exposure to nickel (0.13-0.2 mg nickellm3}have been reported. Furthermore, 

sensitivity reactions to nickel are well documented and usually involve contact dermatitis reactions 

resulting from contact with nickel-containing items such as cooking utensils, jewelry, coins, etc . 
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A chronic and subchronic oral reference dose (RfD) of 0.02 mg/kg/day for soluble nickel salts is based on 

changes in organ and body weights of rats receiving dietary nickel sulfate hexahydrate (5 mg/kg/day) for 

2 years. A no-observed-adverse-effect level (NOAEL) and lowest-observed-adverse-effects level 

(LOAEL) of 5 mg/kg/day and 50 mg/kg/day, respectively, were reported in the key study. An uncertainty 

factor of 300 reflects interspecies extrapolation uncertainty, protection of sensitive populations, and a 

modifying factor of 3 for a database deficient in reproductive/developmental studies. An inhalation 

reference concentration (RfC) for soluble nickel salts is under review by the RfD/RfC Work Group and 

currently is not available. 

26.2 Carcinogenicity 

The primary target organs for nickel-induced systemic toxicity are the lungs and upper respiratory tract for 

inhalation exposure and the kidneys for oral exposure. Other target organs include the cardiovascular 

system, immune system, and the blood. 

Epidemiologic studies have shown that occupational inhalation exposure to nickel' dust (primarily nickel 

subsulfate) at refineries has resulted in increased incidences of pulmonary and nas"al" cancer. Inhalation 

studies using rats have also shown nickel subsulfate or nickel carbonyl to be carcinogenic. Based on 

these data, the EPA has classified nickel subsulfate and nickel refinery dust in weight-of-evidence group 

A, human carcinogen. Carcinogenicity slope factors of 1.7E+0 and 8.4E-01 (mg/kg/dayr' have been 

calculated for nickel subsulfide and nickel refinery dust, respectively 

27.0 SELENIUM 

Selenium is an essential trace element important in many biochemical and physiological prpcesses. 

Recommended human dietary allowances (average daily intake) for selenium are as follows: infants up to 

1 year, 10-15 g; children 1-10 years, 20-30 g; adult males 11-51+ years, 40-70 g; adult females 11-51+ 

years, 45-55 g; pregnant or lactating women, 65-75 g. There appears to be a relatively narrow range 

between levels of selenium intake resulting in deficiency and those causing toxicity. 

27.1 Noncancer Toxicity 

Toxicity of selenium varies with valence state and water solubility of the compound in which it occurs. The 

latter can affect gastrointestinal absorption rates. Gastrointestinal absorption in animals and humans for 

various selenium compounds ranges from about 44% to 95% of the ingested dose. Selenium is found in 

all tissues of the body; highest concentrations occur in the kidney, liver, spleen, and pancreas. In 

humans, acute oral exposures can result in excessive salivation, garlic odor to the breath, shallow 
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breathing, diarrhea, pulmonary edema, and death. Other reported signs and symptoms of acute selenosis 

include tachycardi~, nausea, vomiting, abdominal pain, abnormal liver function, muscle aches and pains, 

irritability, chills, and tremors. General signs and symptoms of chronic selenosis in humans include loss 

of hair and nails, acropachia (clubbing of the fingers), skin lesions (redness, swelling, blistering, and 

ulcerations), tooth decay (mottling, erosion and pitting), and nervous system abnormalities attributed to 

polyneuritis (peripheral anesthesia, acroparaethesia, pain in the extremities, hyperreflexia of the tendon, 

numbness, convulsions, paralysis, motor disturbances, and hemiplegia). Selenium is teratogenic in birds 

and possibly also in domesticated animals (pigs, sheep, and cattle), but evidence of teratogenicity in 

humans and laboratory animals is lacking. However, adverse reproductive and developmental eHects 

(decreased rates of conception, increased rates of fetal resorption, and reduced fetal body weights) have 

been reported for domesticated and laboratory animals. The Reference Dose (RfD) for chronic oral 

exposures is 0.09 mg/kg/day for both rachitic bone. 

27.2 Carcinogenicity 

EPA has placed ;seleniumand selenious acid in Group D, not classifiable as to carci~ogenicity in humans 

while selenium sulfide is placed in Group 82, probable human carcinogen. Quantitative data are, 

however, insufficient to derive a slope factor for selenium sulfide. 

28.0 STRONTIUM 

Little information is available regarding the carcinogenic and noncarcinogenic heath effects of elemental 

strontium. The USEPA had published (in IRIS) an oral reference dose (RfDo) of 0.06 mg/kg/day with an 

uncertainty factor of 300 for chronic oral exposures based on 20-day, 9-week, and 3-year oral studies in 

young and adult rats. 
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INTRODUCTION 

Over the past few years, the potential importance of inhalation • 
exposures to volatile organic chemicals (VOCs) through the use of contaminated 
household water supplies has been recognized. Due to the1r strong tendency to 
volatilize. VOCs present in tap water may be readily released into indoor air 
as a result of showering. bathing. dishwashing. laundering. and 
cooking. 1,2.3 Several researchers have already concluded that inhalation 
exposures to volatile compounds released during typical water uses in the home 
may be as large as or larger than exposures from water ingestion. l .3.4.5.6 
Of particular concern to human health is the potential for elevated VOC 
exposures to occur in the confined space of the shower. Detailed empirical 
data"on the levels of VOCs released into shower room air are. however. 
scarce. l ,7 Andelman and his colleagues. relying on experiments conducted 
using trichloroethylene and chloroform in a scaled-down model shower. are 
responsible for the bulk of the data that are currently available. 

Exposure modeling may provide the best means of estimating inhalation 
exposures to VOCs while showering. Such modeling can be validated to a 
limited extent at present using Andelman's data and will be further validated 
in the future with whatever reliable data become available. 

The purpose of this paper is to expand on previous work in which we 
developed a dynamic model for the behavior of VOCs in shower water. S In 
this paper we present a model that estimates exposures to VOCs in the shower. 
both while showering and after the shower has been turned off. The model has 
been programmed using Microsoft C and is run on an IBM PC. Typically a model 
run. including data input. takes less than one minute. 

Previous efforts to estimate ~xposures to VOCs in the shower have relied. 
upon the simple assumption that a certain percentage of VOC in water is 
released into air (e.g .• 40-100~).2.4.5 .Our model. unlike the previous 
approaches. takes into account many of the variable factors that influence the 
release of VOCs from water and their subsequent buildup in shower room air. 
The kinetic model presented in this paper estimates VOC air concentrations and 
the magnitude of chemical eKposures for the duration of exposure. 

METHODOLOGY 

Inhalation exposures to VOCs are modeled by estimating the rate of 
chemical release into the air (generation rate>. the buildup (shower on) and 
decay (shower off) of VOCs in shower room air. and the quantity of airborne 
VOCs inhaled while the shower is both on and off. 

Estimation of the rate of VOC release into the air ;s based upon Liss 
and Slater's9 adaptation of the two-film gas-liguid mass transfer theory 
which has been described in our previous paper. 8 The two-film boundary 
theory provides the basis for estimating the overall mass transfer coefficient 
(KL> for each VOC of interest according to the following equation: 

2 
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• where 

KL • overall mass transfer coefficient (cm/hr), 
H • Henry's law Constant (atm-m3/mol-K>, 
RT • 2.4xlO-2 atm-m3/mole (gas constant of 8.2xlO-S 

atm-m3/mol-K times absolute temperature of 293 K), 
~g - gas-film mass transfer coefficient (cm/hr), and 
~l • liquid-film mass transfer coefficient (cm/hr). 
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(1) 

Equation 1 describes the mass transfer rate of a compound at an air-water 
interface where diffusion may be limited by both liquid- and gas-phase 
resistances. For most VOCs. however, with Henry's Law Constants greater than 
lx10-3 atm-m3/mol-K. mass transfer is limited by only liquid-phase 
resistance. 10 

Typical values of ~1 (20 cm/hr) and kg (3,000 cm/hr), which have 
been measured for C02 and H20, respectively,9 may be used to estimate 
VOC-specific values for these parameters: 

~g(VOC) • Kg(H20)(18/MWVOC)0.s (2) 

(3) 

• where 

• 

MW - molecular weight (g/mol). 

The mass transfer coefficient, Kl. is adjusted to the shower water 
temperature, Ts, according to a semi-empirical equation developed to 
estimate the effect of temperature.on oxygen mass-transfer rate: 11 

where 

KaL - adjusted overall mass transfer coefficient (cm/hr), 
T1 ~ calibration water temperature of KL (K), 
Ts ~ shower water temperature (K), 
~1 - water viscosity at T1 (cp), and 
~s - water viscosity at Ts (cp). 

(4) 

The concentration leaving the shower droplet, Cwd, is obtained from an 
integrated rate equation based on a mass-balance approach: 

Cwd • CwO(1-exp[-KaLts/60dl) (5) 
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where 

Cwd • concentration leaving shower droplet after time ts (~g/l), 
CwO • shower water concentration (~g/l). 
d • shower droplet diameter (mm). and 
ts • shower droplet drop time (sec). 
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The term Kal/60d combines both the rate of transfer and the available 
interfacial area across which volatilization can occur. The value l/60d 
equals the specific interfacial area, 6/d, for a spherical shower droplet of 
diameter d multiplied by conversion factors (hr/3600 sec and 10 nvn/cm). 

Inherent in equation 5 is the assumption that the shower water is 
immediately disaggregated into droplets of equal size and that volatilization 
occurs from each droplet only between the time it is released from the shower 
head until it impacts the shower bottom. In reality. the shower water will 
disaggregate into droplets of different diameters and will also agglomerate 
into layers as it runs over the showering individual and impacts nearby 
surfaces. The model presented in this paper does not taKe into account 
volatilization from these "non-droplet" air-water surfaces, many of which 
increase the residence time during which volatilization could occur (relative 
to an unimpeded droplet). In addition. this model does not estimate the 
additional volatilization from water as it drains from the shower bottom. 
Volatilization from water running over' a showering individual and draining 
from the shower bottom may, however, contribute significantly to overall VOC 
air concentrations in the shower. 12 By not taKing into account 
volatilization from water running down nearby surfaces and the showering 

• 

individual and draining from the shower bottom, our model is more liKely to • 
underestimate than overestimate indoor VOC air concentrations and exposures. 

The VOC generation rate in the shower room, S, can then be calculated by 
the equation: 

where 

S • Cwd{FR)/SV 

S • indoor VOC generation rate (~g/m3_min). 
FR • shower water flow rate (l/min). and 
SV • shower room ai r vo 1 ume (m3). 

(6) 

A simple one-box indoor air pollution model was used to estimate VOC air 
concentrations in the shower room. This model can be expressed as a 
differential equation describing the rate of change of the indoor pollutant 
concentration with time: 

dCa/dt • -RCa + S (7) 
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where 

Ca 
R 
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- indoor VOC air concentrttlon (~g/m3). and 
- air exchange rate (min- ). 

This indoor air model assumes instantaneous mixing of the shower room 
air and no chemical decay of VOCs once they are released into the indoor air. 
It is liKely. however. that air concentrations of VOCs will be higher 
immediately adjacent to the shower spray (i.e., within the individual's 
breathing zone) than in the rest of the shower room. As a result, the model 
may underestimate inhalation exposures during showering by assuming a 
completely mixed indoor environment. Because modeling the incremental 
exposure due to showering only is the focus of this paper. it is also assumed 
that the initial VOC air concentration indoors before the shower is turned on 
is zero (i.e., there are no other sources of VOCs contributing to indoor air 
pollutant levels). 

In the model. the air exchange rate is Kept constant throughout the 
exposure period. The"generation rate is allowed only two values. off (i.e., 
.zero) and on. In general. both the air exchange rate and the generation rate 
may vary over time; however. for the short periods modeled in this paper (no 
more than one or two hours), we consider that the assumptions of constant air 
exchange and generation rates are liKely to be valid. 

When equation 7 is integrated, the time-dependent indoor concentration 
can be estimated as follows: 

CaCt) - (S/R)Cl - exp[-Rt) for t i Os 
and 

CaCt) • (S/R)(exp[ROs) -l)exp(-Rt) for t > Os 

where 

Ca(t) - indoor air VOC concentration at time t (~g/m3). 
Os - shower duration Cmin)~ and 
t = time (min). 

The inhalation exposure per shower can then be calculated according to the 
equation: 

where 

Einh • [Vr/(BH)(106)] JOt Ca(t)dt o 

Einh ~ inhalation exposure per shower (mg/Kg/shower). 
VR • ventilation rate (l/min). -
BH • body weight (Kg). and 
0t - total duration in shower room (min) . 

5 
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This equation can be solved as: 

• (Vr)(S)/[(BW)(R){106)] Os - l/R + exp{-ROs)/R • for the duration of the shower, and as: 

Einh • <YF)(S)/[(BW){R)(l06)1 

r;: + exp{-ROt)/R - exp(RCOs - Dt)J/R~ 
for both the duratibn-of the shower and the duration in the room after the 
shower ;s turned off. 

MODEL APPLICATION I. COMPARISON WITH EXPERIMENTAL RESULTS 

The only experimental data currently available and sufficiently detailed to 
apply in our model have been developed by Andelman et al. 1 Experimental 
data presented by these researchers for trichloroethylene (TCE) were input 
into our model (Table I) to predict indoor air concentrations and to compare 
these with the measured levels. Figure I shows that our model's estimates of 
air concentrations compare favorably with Andelman's results for both the 
buildup and decay of concentrations in shower room air. The model only 
slightly underpredicts indoor air concentrations.. This difference is not 
surprising since the model does not, as has been described, take into account 
volatilization from water after it has impacted on nearby surfaces or as it 
drains from the shower bottom. This comparison. also indicates that for short 
exposure periods (e.g., less than 20 minutes), the modeled air concentrations. 
may approximate actual concentrations quite well. 

MODEL APPLICATION II. SENSITIVITY OF AIR CONCENTRATIONS TO INPUT PARAMETERS 

To determine the sensitivity of our model to several important input 
parameters, we examined the changes in estimated air concentrations associated 
with different air exchange rates, shower water concentrations, and water 
temperatures. We focused on only one VOC, TCE, in this model application. 
Cothern et al. 4 estimate that as many as 212,000 and 128,000 individuals in 
the United States may be using public water supplies containing >10-20 pg/l 
and >70-80·~g/1 TCE, respectively. To make our results comparable with 
these estimates, we assumed two shower water concentrations of 15 ~g/l and 
75 ~g/l. Three air exchange rates, 0.5, 1.0, and 1.5 hr-1, were used to 
simulate leaky, average, and tight homes. respectively.13 The changes in 
air concentrations associated with four shower water temperatures, 35°, 40°, 
45°, and 50·C, were also evaluated. Table II lists the values of the input 
parameters used to develop the information presented in this sensitivity 
analysis (Figures II and III). 

Figure II illustrates the effects of changing air exchange rates and TCE 
water concentrations on TCE air concentrations 1n the shower room. As 
expected, predicted indoor air concentrations are highly sensitive to water 
concentrations. Figure II·shows that as the water concentration increases 
from 15 ~g/l to 75 ~g/l (a factor of five), air concentrations also 
increase by about a factor of five or more. As the air exchange rate 
increases from 0.5 hr-l to 1.5 hr-1, indoor air concentrations are 
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predicted to decrease. and the differences between air levels become 
increasingly large with time . 
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Figure III shows the impact that different shower water temperatures 
have on indoor air concentrations. As water temperature increases, predicted 
air concentrations increase. After the shower has been on for 60 minutes, 
every SoC increase in water temperature increases indoor TCE air levels by 
approximately 0.08 mg/m3 . For shorter shower durations, however. the effect 
of changing temperature is less pronounced, with every 5°C increase 1n water 
temperature increasing indoor air concentrations by approximately 0.03 mg/m3 
at 20 minutes and 0.02 mg/m3 at 10 minutes. . 

These results indicate that the model presented in this paper behaves as 
expected; it predicts that indoor air levels increase as water concentrations 
increase. air exchange rates decrease, and water temperatures increase. The 
effects of changing these variables become increasingly important with time 
after the shower has been turned on. However, for short shower durations 
(e~g., less than 20 minutes), water conc~ntration appears to have a greater 
impact on indoor air levels than air exchange rate or water temperature. In 
addition, the increase in air concentration with time appears to be 
approximately linear for short shower durations. 

MODEL APPLICATION III. COMPARATIVE RISK ASSESSMENT 

In order to estimate potential human VOC inhalation exposures and risKs 
from showering, we applied our model to five VOCs that have been found in U.S. 
public water supplies;4,14 TCE, chloroform, tetrachloroethylene, vinyl 
chloride, and benzene. Benzene and vinyl chloride have been classified by EPA 
as Group A carcinogens--human carcinogens based on adequate evidence from 
human studies. The remaining three chemicals have been classified as Group 82 
carcinogens--probab1e human carcinogens based on inadequate evidence from 
human stUdies and adequate evidence from animal stUdies. Two plausible 
exposure scenarios were evaluated. Th~ two scenarios differ with respect to 
three variables: water concentration, shower duration. and air exchange 
rate .. For the lower bound exposure scenario, the water concentration, shower 
duration, and air exchange rate were assumed to be 15 ~gf19 10 minutes, and' 
1.5 hr- l , respectively. For the upper bound exposure scenario, the values 
for thefe three variables were assumed to be 75 l1gfl, 15 minutes, and 
O.S hr- ,respectively. Table III summarizes the input parameters used in 
this comparative risk assessment. These exposure scenarios are clearly not 
applicable to all homes and individuals. but they are probably representative 
of cond1tions that may exist in some homes in the United States. 

Figure. IV compares the estimated exposures for the five VOCs. The 
predicted exposures for the upper bound exposure scenario are approximately an 
order of magnitude larger than the exposures for the lower bound exposure 
scenario. The largest exposures are predicted for vinyl chloride, the VOC 
with the largest Henry's Law Constant and lowest molecular weight. The next 
largest exposures are predicted for benzene, a chemical with the next smallest 
molecular weight but the second smallest Henry's Law Constant. Both of these 
chemical-specific parameters are important factors affecting exposure. This' 
figure also shows that exposures received over an assumed five minute period 
in the shower room after the shower has been turned off are almost as large as 
exposures received while showering for 10 or 15 minutes • 

7 
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The potential excess upper bound lifetime cancer risks associated with 
these estimated exposures are shown in Table IV. These calculations assume • 
that an individual takes one 10- or l5-minute shower per day for a 70-year 
lifetime. The excess lifetime risKs are highest for chloroform, 2xlO-5 and 
2xlO-4 for the lower bound and upper bound exposure scenarios, respec
tively. The predicted tisks are lowest for tetrachloroethylene.3xlO-7 and 
3xlO-6, respectively. 

The risKs associated with inhaling VOCs in the shower for the two 
exposure scenarios are compared in Table V to the risks associated with 
ingestion of tap water at the same water concentrations (15 ~g/l and 
75 \.19/1), It is important to recognize that all the VOCs evaluated except 
chloroform are more potent by ingestion than by inhalation. In calculating 
ingestion exposures,it was assumed that an individual drinks 2 liters of 
water per day for a 70-year lifetime. Table V shows that the ingestion cancer 
risks range from the same order of magnitude as the inhalation risks to 
approximately two orders of magnitude greater than the inhalation risks. For 
example. the risks associated with ingestion of chloroform in drinking water 
are essentially the same as the risks associated with chloroform inhalation in 
the shower room. For vinyl chloride, the ingestion risks are about two orders 
of magnitude greater than the inhalation risks. Thus. for the specific shower 
exposure scenarios evaluated in this comparative risk assessment, the 
estimated risks associated wit~ the inhalation of·VOCs in the shower room may 
be as large as the riSKS associated with VOC ingestion. depending on the 
particular chemical .. 

SUMMARY AND CONCLUSIONS 

A kinetic model which can be used to estimate inhalation exposures to 4It 
VOCs in the shower, both while showering and after the shower has been turned 
off. has been presented in this paper. Inhalation exposures to VOCs are 
modeled by estimating the rate of VOC release from water into air. the buildup 
(shower on) and decay (shower off) of VOCs in shower room air. and the 
Quantity of airborne VOCs inhaled while the shower ;s both on and off. 

The model was validated with one set of experimental data for TCE 
presented by Andelman et al. 1 The predicted air concentrations compared 
very favorably with the experimental results. In subsequent model runs. the 
predicted air concentrations were observed to be particularly sensitive to 
changes in shower water concentration and air exchange rate. but. in 
comparison. less sensitive to changes in water temperature. 

Potential riSKS associated with inhalation in shower room air of five 
VOCs that have been measured in U.S. drinking water supplies were estimated 
for two plausible exposure scenarios. The lower bound exposure scenario 
assumed a 15 ~g/l water concentration; alO minute shower. and an air 
exchange rate of 1.5 hr-l. The upper bound exposure scenario assumed a 
75 pg/l water concentration. a 15 minute shower. and an air exchange rate of 
0.5 hr -1. All other input variables, except those that are chemical 
specific. were held constant. The exposures and excess lifetime cancer risks 
estimated for the upper bound exposure scenario were approximately one order 
of magnitude greater than the exposures and risk.s estimated for the lower 
bound exposure scenario, Excess upper bound lifetime cancer risk.s were 
highest for chloroform. ranging from 2xlO-S to 2xlO-4 for the lower bound 
and upper bound exposure scenarios. respectively. 4It 

8 



." . 

• 

• 

• 

! .. '. 

87-42.6 

T~ese inhalation risks were compared to the risks associated with daily 
ingest10n of 2 liters of water per day at the same concentrations. 15 ~g/l 
and 75 ~g/l. For the specific shower exposure scenarios evaluated, the 
estimated inhalation risks in the shower room were equivalent to the risks 
associated with ingestion for chloroform, but were two orders of magnitude 
lower than the ingestion risks for vinyl chloride. -

Based on this analysis. our model can be applied to estimate inhalation 
exposures to VOCsln shower room air. The model has been validated with one 
set of experimental laboratory data in this paper, but additional data. 
particularly collected 1n the home. 1s required to conduct a more thorough 
validation. Further research is also needed to characterize more accurately 
the model1s input parameters. 
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publication rllhtl to thll paper are 
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Table I. Model Application Using Experimental Data From Andelman 
et aLl 

Input Parameter 

Andelman's data: 

Chemical 
Shower water concentration 
Shower water temperature 
Shower water flow rate 
Droplet diameter 
Droplet drop time 
Air flow rate 
Shower chamber volume 
Shower duration 
Duration after shower 

Other model input data: 

Molecular weight 
Henry's Law Constant 
Hater viscosity 

Value 

Trichloroethylene 
2,000 ;...gl1 a 
430 C (316 K) 
0.3 11m; n 
0.25 mm 
0.5 secb 
0.005 m3/min 
0.1 m3 
55 min 
55 min 

131 g/mol 
1.0 x 10-2 atm-m3/mo1-K 
0.6178 cp 

aMeasured range 1,500-2,900 pg/'. 
bMeasured range 0.25-0.75 sec. 

10 

87-42.6 

• 

• 

• 



.. 

• 

-.., 
E 
""-
C') 

E -... 
;( 

E 
0 
0 
IX: ... 
CD 
~ 
0 • s: 

(f) 

.5 
c: 
0 
;: 
CO .. -c: 
CD 
Co) 
c: 
0 
0 
III 
0 .... 

• 

87-42.6 

Figure' 
Comparison Of Predicted And Measured * 

Trichloroethylene Air Concentrations 
In The Shower 
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Scu'ce Of Meaand Data: AIdeman et aI. 1 
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Table II. Input Parameters for Sensitivity Analysis 
of Shower Room Air Concentrations • 

Input Parameter 

Chemical 
Molecular weight 
Henry1s Law Constant 
Shower water concen-

tration 
Shower water tempera-

ture 
Hater viscosity 

Shower water flow rate 
Droplet diameter 
Droplet drop time 
Air exchange rate 
Shower room air volume 
Shower duration 
Duration in room after 

Value 

Figure II 

TCE 
131 g/mol 
l.OxlO-2 atm-m3/mol-K 
15. 75 llg/l 

45°C 

0.596 cp 

10 11m; n 
1 mm 
2 sec 
0.5~ 1.0, 1.5 hr- l 
6 mol 
60 min 
60 min 

Figure III 

TCE 
131 gfmol 
1.0x10-2 atm-m3/mol-K 
75 }l9f1 

0.7194. 0.6529, 0.5996, 
0.5468 cp 

10 lImin 
1 mm 
2 sec 
1.0 hr-1 
6 m3 
60 min 
60 min 

shower. turned off • 
------------

• 
12 
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Table III. Input Parameters for Comparative Risk Assessment of Exposure to 
Five Volatile Organic Chemicals in Shower Room Air 

Input Parameter 

Chemical (Henry's Law Constant, 
molecular weight) 

Shower water concentration 

Shower water temperature 
Water viscosity 
Shower water flow rate 
Droplet diameter 
Droplet drop time 
Air exchange rate 

Shower room air volume 
Shower duration 

Duration in room after shower is 
turned off 

Ventilation rate 
Inhalation absorption factor 
Body weight 
Cancer potency factor for inhalation 

[EPA weight of evidence classifi
cation for carcinogenic effects]a 

Value 

Benzene (78 g/mol,5.5xlO-3 
atm-m3/mol-K) 

Chloroform (119 g/mo1, 2.87xl0-3 
atm-m3/mol-K) 

Tetrachloroethylene (166 g/mol, 
2.6xl0-2 atm-m3/mol-K) 

Trichloroethylene (131 g/mol, 
1.0xl0-Z atm-m3/mol-K) 

Vinyl chloride (63 g/mol, (S.2xlO-2 
atm-m3/mol-K) 

75 ~g/l (upper bound scenario) 
15 ~g/l (lower bound scenario) 
45°C (318 K) 
0.596 cp 
10 lIm;n 
lmm 
2 sec 
0.5 hr-l (upper bound scenario) 
1.5 hr- 1 (lower bound scenario) 
6 m3 
15 min (upper bound scenario) 
10 min (lower bound scenario) 

5 min 
15 lImi n 
1.0 
70 kg 
Benzene-2.6xl0-2 (mg/kg/day)-1 CA] 
Chloroform-8.1xl0-2 (mg/kg/day)-l [82] 
Tetrachloroeth.ylene~1.7X10-3 

(mg/kg/day)- [82] 
Trichloroethylene~4.6xl0-3 

(mg/kg/day)-l [821 
Vinyl chlor1de-2.5xI0-2 

(mg/kg/day)-l [Al 

a[A] _ human carcinogen based on adequate evidence from human studies; 
(B2) • probable human carcinogen based on inadequate evidence from human 
studies and adequate evidence from animal studies. 
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Figure IV 
Comparison of Inhalation Exposures to Five 
Volatile Organic Compounds In the Shower 
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Table IV. Comparative Risk Assessment for Inhalation of Five 

Volatile Organic Compounds 1n Shower Room Air 

• 
Exposure (mg/kg/day)a 

Excess lifetime Cancer 
Risk 

Cancer Potency 
lower Bound 

Scenarlob 
Upper Bound 

Scenarioc 
Factor for Inhalation lower Bound Upper Bound 

(mg/kg/day)-l Scenarlob Scenarioc Chemical 

Benzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

2.24xIO-4 
1.86xl0-4 
1.73xIO-4 
1.87xl0-4 
2.48xIO-4 

2.26xIO-3 
1.88xlO-3 
1.75xIO-3 
1.89x10-3 
2.50xI0-3 

aAssumes one shower per day over a 70-year lifetime . 

2.6xI0-2 [A]d 
8.1xlO-2 [B2]d 
1.7xlO-3 [B2]d 
4.6xlO-3 [B2]d 
2.5xlO-2 [A]a 

6x10-6 
2xlO-5 
3xlO-7 
9xlO-7 
6xlO-6 

blower-case scenario: Hater concentration. 15 ~g/l, ach. 1.5 hr-1, lO-minute shower, and 
5 minutes in shower room after shower off. See Table III for all input parameter values. 

cUpper-case scenario: Hater concentration: 75 ~g/l, ach • 0.5 hr- l , l5-mlnute shower, and 
5 minutes in shower room after shower off. See Table III for all input parameter values. 

dEPA weight of evidence classification for carcinogenic effects (see Table III). 

6xlO-5 
2xlO-4 

3xl0-6 
9xl0-6 
6xl0-5 
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Table V. Comparison of Excess Lifetime Cancer Ris~s Associated With Inhalation 
of VOCs in Shower Room Air and Ingestion of VOCs in Tap Water • 

Range of Excess lifetime Cancer Ris~sa 

Chemical 

Benzene 
Cn roroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

Inhalationb 

6x10-6 - 6)(10-5 
2x10-5 - 2xl0-4 
3x10-7 - 3x1.0-6 
9x10-7 - 9x10-6 
6x10-6 - 6x10-5 

IngestionC 

2x10-5 - lx10-4 
3x10-5 - 2x10-4 
2)(10-5 - 1x10-4 
5x10-6 - 2x10-5 
1)(10-3 - 5x10-3 

alower value in range assumes water concentration. 15 ~g/l: upper 
value in range assumes water concentration - 75 ~g/l. 

bAssumes one 10- or l5-minute shower per day for a 70-year lifetime. 
Detailed exposure conditions are shown in Table III. 

cAssumes ingestion of 2 liters of water per day over a 70-year lifetime • 
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CHECKLIST FOR ECOLOGICAL ASSESSMENT/SAMPLING 

INTRODUCTION 

The checklist that follows provides guidance in making observations for an ecological assessment. It is 

not intended for limited or emergency response actions (e.g., removal of a few drums) or for purely 

industrial settings with no discharges. The checklist is a screening tool for preliminary site evaluation and 
I-

may also be useful in planning more extensi~e site investigations. It must be completed as thoroughly as 

time allows. The results of the checklist will serve as a starting point for the collection of appropriate 

biological data to be used in developing a response action. It is recognized that certain questions in this 

checklist are not universally applicable and that site-specific conditions will influence interpretation. 

Therefore, a site synopsis is requested to facilitate final review of the checklist by a trained ecologist. 

CHECKLIST 

The checklist has been divided into sections that correspond to data collection methods and ecosystem 

types. These sections are: 

I. Site Description 

IA. Summary of Observations and Site Setting 

IL Terrestrial Habitat Checklist 

IIA. Wooded 

IIR Shrub/Scrub 

IIC. Open Field 

liD. Miscellaneous 

III. Aquatic Habitat Checklist - Non-Flowing Systems 

IV. Aquatic Habitat Checklist - Flowing Systems 

V. Wetlands Habitat Checklist 

H.1-1 
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This appendix presents a discussion of the different chemical classes that were detected at SWMU 1, 

Mustard Gas Burial Grounds including toxicity information, potential food chain and trophic transfer, and 

bioaccumulation potential (Attachment Table H.2-1). 

Metals 

Many metals occur naturally at various concentrations in the surface soil 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 other forms. For example, hexavalent chromium is 

typically more toxic than trivalent chromium, and methylmercury is more toxic than inorganic mercury. 

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, than the SEM metals are expected to be unavailable 

to aquatic invertebrates and, therefore, nontoxic. AVS plays little or no role in determining interstitial water 

concentrations of metals in aerobic systems or those with low productivity (I.e., where the absence of 

organic carbon limits sulfate reduction) (Ankley et ai., 1995), or when ingestion of sediments is the 

primary exposure route (Lee at ai., 2000). Samples for AVS/SEM analyses were not collected at MGBG 

because the sediment is not likely sustaining a benthic community. 

Semivolatile Organic Compounds 

The most common semivolatile organic compounds that are found at naval facilities include polynuclear 

aromatic hydocarbons (PAHs) and phthalates. PAHs are a diverse group of compounds consisting of two 

or more substituted and 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 are also released to the environment through natural sources 

such as volcanoes and forest fires, 

In soil and sediments, microbial metabolism is the major process for degradation of PAHs (ATSDR, 

1989a). Although PAHs accumulate in terrestrial and 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. 

H.2-1 



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). 

Pesticides and Herbicides 

Pesticides are used to control pestiferous invertebrates while herbicides are used to combat unwanted 

vegetation. Pesticides and herbicides 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, 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 to groundwater. 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual biphenyl 

isomers, each consisting of two joined 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, 1989b). For PCBs that exist in the dissolved state in water, 

volatilization becomes the primary fate process. PCBs have the capability to bioaccumulate and 

biomagnify (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 

H.2-2 

•• 

• 

• 



• 

• 

• 

determine biodegradability include the amount of chlorination, concentration, type of microbial population, 

available nutrients, and the temperature (ATSDR, 1989b). 

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, 1986a). 

PCBs can also accumulate in upper trophic level animals 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). 

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 the 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 toxic to ecological receptors at relatively high concentrations. 

Explosives 

Some of the more common explosives include nitroaromatic compounds such as 2,4,6-trinitrotoluene, 

hexahydro-1 ,3,5-trihitro-1 ,3,5-triazine, octahydro-1 ,3,5,7 -tetranitro-1 ,3,5-tetrazocine, N-methyl-N ,2,4,6-

tetranitroaniline, and associated by-products and degradation products that may have been released to 

the environment during manufacturing and load, assembly, and packaging processes at military facilities 

(Talmage et aI., 1999). These explosives are moderately to highly toxic to freshwater organisms, with 

chronic screening values less than 1 mg/L, although some of the screening values are low because of the 

conservative methods used to develop them based on an absence of data (Talmage et aI., 1999). 

Available data indicate that none of the compounds are expected to bioconcentrate (Talmage et aI., 

. 1999). Most of the explosives do not appear to be highly toxic to mammals. Terrestrial reference values 

(TRVs) are greater than 1 mg/kg-day . 

H.2-3 



Explosives have little to moderate potential to adsorb to soil and sediment (Talmage et aI., 1999). 

Therefore, explosives will have moderate to high mobility in soils and sediment and most of the 

explosives will be found in the water column (Talmage et aI., 1999). 
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TABLE H.2-1 

SOIL UPTAKE FACTORS 
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

Plant Uptake Factors(1.2) Earthworm Uptake Factors(3) 

Chemicals Conservative(4) Average(4) Conservative(4) Average(4) 

Herbicides 
12,4-0 1.00E+00 1.00E+00 1.00E+00 1.00E+00 
Inorganics 
Copper 1.88E-01 3.72E-02 2.45E-01 8.24E-02 
Selenium 9.04E-01 2.02E-01 2.14E-01 1.58E-01 
Zinc 5.46E-01 1.10E-01 2.06E+00 5.12E-01 

Notes: 
1 - ORNL (2000) 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., (1998) for all chemicals; conservative value is 90th percentile; average value is median value 
4 - Conservative and average refers to the exposure scenarios for which the uptake factors are used 
The plant and invertebrate uptake factors from Sample (1997 and 1998) were multiplied by 0.3 and 0.16 

to convert the uptake factors for plants and earthworms, respectively, from dry weight to wet weight 

Default value of 1 is assigned to parameters without uptake factors 
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This appendix presents the receptor profiles for the meadow vole, American robin, short-tailed shrew, and the 

northern bobwhite quail. 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, 1993) except for the shrew which was in Talmage and 
? . 

Walton (undated). The exposure parameters that were selected for this SERA work plan are based on 

animals collected in or near southern Indiana, when available. 

The food and water ingestion rates are presented in gIg (of body weight)-day on a wet weight basis. The 

home ranges are presented in hectares in U.S. EPA (1993) but were converted to acres in this SERA by 

multiplying the number of hectares by 2.471. Also note that the estimated percent of soil in the diets are listed 

in dry weight, while the other exposure factors are in wet weight. The soil dry weight was not converted to a 

wet weight in this SERA because the percent moisture of the soils is not known. 

The attached table presents the calculation of the exposure parameters. Note that in this table the ingestion 

rates in kglday (or Uday) for the conservative scenario was calculated by multiplying the maximum ingestion 

rate in gIg-day by the average body weight, while the ingestion rates in kglday (or Uday) for the average 

scenario was calculated by multiplying the average ingestion rate in gig-day by the average body weight. 

Typically, a minimum body weight is used in the conservative models. However, using the minimum body 

weight to calculate the maximum ingestion rate sometimes causes the conservative ingestion rate to be lower 

that the average ingestion rate. Therefore, the average body weight was selected to ensure that the ingestion 

rate for the conservative scenario was higher than the ingestion rate for the average scenario. The minimum 

body weight was used in the dose equation for the conservative scenario. The only exception to this was for 

the water ingestion rates for the shrew and robin. Because only one ingestion rate was available, the 

maximum body weights were used to calculate the conservative ingestion rates and the average body weights 

were used to calculate the average ingestion rates. 

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. Green succulent vegetation makes up the majority of their diet. 

The adult body weight for the vole in southern Indiana ranged from 0.0329 to 0.039 kg with an average of 

0.0366 kg. The only listed food ingestion rates were for voles in Russia which ranged from 0.30 to 

0.35 gIg-day, with an average of 0.325 gIg-day. The water ingestion rates are 0.14 (estimated) and 

0.21 gIg-day, with an average of 0.175 gIg-day. Finally, the incidental soil ingestion rate was calculated by 

multiplying the ingestion rate by the percentage of soil that is incidentally ingested (2.4 percent) from Beyer, 

(1993). 
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The home range for the meadow vole was calculated using data from a Michigan old field. The values ranged 

from 0.0297 to 1.06 acres with an average home range of 0.164 acres. 

American Robin (Turdus·migratorius) 

American robins habitats include parks, lawns, moist forests, swamps, open woodlands, and orchards. 

Robins forage on the ground in open areas, along habitat edges, or the edges of streams. They also may 

forage above ground in shrubs and within the lower branches of trees. In the months preceding and during 

the breeding season, robins feed primarily on invertebrates and on some fruits. During the rest of the year 

their diet consists primarily of fruits. 

The adult body weight for the American robin in New York woodlands and forests, and in Pennsylvania ranged 

from 0.0773 to 0.0862 kg with an average of 0.081 kg. The only listed food ingestion rates were for robins in 

Kansas (1.52 gig-day) and California (0.89 gIg-day), with an average of 1.205 gIg-day. The water ingestion 

rate was estimated as 0.14 g/g-~ay. The incidental soil ingestion rate was calculated by multiplying the. 

ingestion rate by the percentage of soil that is incidentally ingested (10.4 percent for the woodcock) from 

. Beyer, (1993). 

The home range for the robin was calculated using data from an Ontario forest. The values ranged from 0.37 

to 2 acres with an average home range of 1.19 acres. 

Northern Bobwhite Quail (Colin us virginianus) 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses. Bobwhites 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 their diet in winter in the 

south. 

The adult body weight for the bobwhite quail in southern Illinois agricultural areas ranged from 0.162 to 

0.1855 kg with an average of 0.177 kg. The listed food ingestion rates are for quails in Kansas and Texas lab 

studies, and in a captive study from Massachusetts. The values ranged from 0.067 to 0.093 gIg-day, with an 

average of 0.082 gIg-day. The water ingestion rate was estimated as 0.1 0 and 0.11 gig-day, and measured in 

a Texas lab (0.86 to 0.131 gIg-day), for an average water ingestion rate of 0.1 04 g/g~day. The incidental soil 

ingestion rate is calculated by multiplying the food ingestion rate by the percentage of soil that is incidentally 

ingested (0.082 percent for a Canada g09se) from Beyer (1993). 
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The home range for the quail was calculated using data from southern Illinois idle farms, woods, brush, and 

cornfields. The values for individuals ranged from 15.8 to 41.3 acres with an average home range of 

28.6 acres. 

Short-Tailed Shrew CBtarina brevicaudal 

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 Pennsylvania habitats ranged from 0.01525 to 

0.01921 kg with an average of 0.01687 kg. The listed food ingestion rates are for shrews in labs on Ohio 
I 

(0.49 gIg-day), Wisconsin (0.43 to 0.96 gig-day), and Virginia '(0.541 gIg-day), with an average of 0.61 gIg-day. 

The water ingestion rate was determined as 0.223 gig-day in an Illinois laboratory. The incidental soil 

ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that is incidentally 

ingested ('13 percent) from Talmage and Walton (undated). 

The home range for the shrew was calculated using data from a tamarak bog in Manitoba (only value 

available). The value was 0.97 acres . 
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• • TABLE H.3-1 

EXPOSURE PARAMETERS FOR TEST SPECIES AND SURROGATE WILDLIFE SPECIES 
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

SDecies 

Potential Test S - ---- - - -- ~,...--.--

Rat(2) 0.35 
Old field mouse(3) 0.014 
Mouse(2) 0.03 
Rabbit 3.8 
Mink(4) 1 
Rhesus monkey(5) 5 
BeaQle(2) 10 
Surrogate Wildlife Species (6) S Wildlife S (6) 

Bobwhite Quail 0.177 
American Robin 0.081 
Short-Tailed .Shrew 0.01687 
Meadow Vole 0.03663 

Notes: 

Body 
Weight 

k 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.162 
0.0773 

0.01525 
0.0329 

See Table 8-1 for the exposure factors. 
NA - Not Applicable 

Food Water Soil/Sediment 

Max. Av 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

--
0.1855 0.0144 0.0164 0.0184 0.0231 0.001181 0.001345 
0.0862 0.0976 0.1231 0.0113 0.0121 0.01015 0.012802 

0.01921 0.0103 0.0162 0.0038 0.0043 0.001339 0.002106 
0.0391 0.0119 0.0128 0.0064 0.0077 0.000286 0.000307 

28.6 
1.19 
0.97 
0.03 

Home 
Range 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

15.8 
0.37 
0.97 

0.164 

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 - Barsotti et aI., 1976 
6 - U.S. EPA, 1993 for all factors except soil ingestion; Beyer (1993) or Talmage and Walton (in press) for soil ingestion rates 

• 
Max. 

41.3 
2 

0.97 
1.06 



TABLE H.3-2 

CALCULATION OF EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS 
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

Exposure Meadow Short~ Tailed American Bobwhite 
Parameters Vole Shrew Robin Quail 

Body Weights (g) 32.9 35.5 17.61 16.87 77.3 180 181 
39.1 39 17.33 15.58 80.8 168 183 

19.21 15.7 86.2 162 179 
17.4 15.25 83.6 175 175 

77.4 178 183.2 
80.6 179 185.5 

180 173 
162.8 180.4 

Minimum 32.9 15.25 77.3 162 
Maximum 39.1 19.21 86.2 185.5 

Average 36.63 16.87 81.0 177 
Food Ingestion 0.3 0.35 0.49 0.77 0.89 0.067 0.079 
Rate (gig-day) (1) . 0.62 0.55 1.52 0.072 0.093 

0.43 0.96 . 0.09 0.089 
0.52 0.54 

Minimum 0.3 0.43 0.89 0.067 
Maximum 0.35 0.96 1.52 0.093 

Average 0.325 0.61 1.205 0.082 
Food Ingestion Rate (kglday) 

Conservative 0.0128 0.0162 0.1231 0.0164 
Average 0.0119 0.0103 0.0976 0.0144 

Water Ingestion 0.14 0.21 0.223 0.14 0.115 0.1 
Rate (gig-day) 0.106 0.131 

0.093 0.101 
0.086 0.102 
0.11 0.1 

Minimum 0.14 0.223 0.14 0.086 
Maximum 0.21 0.223 0.14 0.131 

Average 0.175 0.223 0.14 0.104 
Water Ingestion Rate (Uday) 

Conservative 0.0077 0.0043 0.0121 0.0231 
Average 0.0064 0.0038 0.0113 0.0184 

Home Range (Ha) \~) 0.43 0.097 0.3925 0.15 7.6 6.4 
0.019 0.041 0.81 16.7 15.6 
0.013 0.033 
0.012 0.013 
0.043 0.057 
0·023 0.032 
0.051 0.078 
0.058 0.061 

Minimum (acres) (2) 0.0297 0.9699 0;37 15.8 
Maximum (acres) (2) 1.06 0.97 2.00 41.3 

Average (acres/2) 0.164 0.970 1.19 28.6 

Notes: 

Source of data is U.S. EPA, 1993. 
Ingestion Rates (Uday) (if only 1 ingestion rate is available) 

- Conservative value = Ingestion Rate (g/g-day)* Max. Body Weight 
- Average value = Ingestion Rate (g/g-day)*Avg. Body Weight 

• 

• 

• 



• 

APPENDIX H.4 

• TOXICITY REFERENCE VALUES SOURCES 

• 



• 

• 

• 
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TABLE H.4-1 

NOAELS AND LOAELS FOR BIRDS 
NAVAL SURFACE WAR FACE CENTER, CRANE, INDIANA 

Birds 
NOAEL 1 LOAEL 

Parameter (mg/kg-day) (mg/kg-day) 
HERBICIDES 

12,4-0 1 NV NV 
INORGANICS 
Copper 46.97 61.72 
Selenium 0.4 0.8 
Zinc 14.49 130.9 

Notes: 

The sources of these NOAELS and LOAELS are presented in the table titled "Sources and 
Endpoints for NOAELS and LOAELS for Terrestrial Wildlife" in this appendix. 

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. If only a LOAEL was available, the value was divided by 10 to estimate . 

'the NOAEL. 
I 

• 

• 
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• •• TABLE H.4-2 

DERIVATIONS OF MAMMAL TRVS - AVERAGE BODY WEIGHT 
NAVAL SURFACE WARFACE CENTER, CRANE, INDIANA 

Mammals 
Short-tailed Shrew Meadow Vole 

Test Body Weight 
Parameter NOAEL LOAEL 

Species (kg) NOAEL LOAEL NOAEL LOAEL 
HERBICIDES (mg/kg) 
2,4-0 1 5 rat 0.35 20.7 103.7 9.6 47.8 
INORGANICS (mg/kg) 
Copper 11.71 15.14 mink 1 694.1 897.5 319.7 413.3 
Selenium 0.2 0.33 rat 0.35 4.15 6.85 1.91 3.15 
Zinc 160 320 rat 0.35 3320 6639 1529 3058 

Notes: 

The sources of these NOAELS and LOAELS are presented in the table titled "Sources and Endpoints for NOAELS and LOAELS 
for Terrestrial Wildlife" in this appendix. 

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. 

Derivation NOAELILOAEL Equation: 

Derived NOAEL = NOAEL'(test species bw/surrogate species average body weight) 
Derived LOAEL = LOAEL '(test species bw/surrogate species average body weight) 

Average body weight for surrogate wildlife species can be found in Table 8-3 and Appendix H.3. 

• 
Raccoon Brown Bat 

NOAEL LOAEL NOAEL LOAEL 

0.05 0.3 48.6 243.1 

1.7 2.2 1626.4 2102.8 
0.01 0.02 9.72 16.04 

__ 8.2 ... 16 7778 
-

. 15556 



Parameter 
Herbicides 
2,4-D I 
2,4-D 
Inorganics 
Copper 
Copper 
Copper 
Copper 
Selenium 
Selenium 
Selenium 
Selenium 
Zinc 
Zinc 
Zinc 
Zinc 

• 

TABLE H.4-3 

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE 
NAVAL SURFACE WARFARE CENTER, CRANE,INDIANA 

1 I NOAEL I systemic I chronic I rat I Dow Chemical, 1983 
5 I LOAEL I systemic I chronic I rat I DowChemical, 1983 

11.71 NOAEL reproductive chronic mink Aulerich et aI., 1982 
15.14 LOAEL reproductive chronic mink Aulerich et aI., 1982 
46.97 NOAEL mortality . chronic chicks . MehrinQ et aI., 1960 
61.72 LOAEL mortality chronic chicks Mehring et aI., 1960 

0.5 NOAEL reproductive chronic mallard duck Heinz, et aI., 1987. 
1 LOAEL reproductive chronic mallard duck Heinz, et aI., HI87 

0.2 NOAEL reproductive chronic rat Rosenfeld and Beath, 1964 
0.33 LOAEL reproductive chronic rat Rosenfeld and Beath, 1964 
160 NOAEL reproductive chronic rat Schlicker and Cox, 1968 
320 LOAEL reproductive chronic rat Schlicker and Cox, 1968 

14.49 NOAEL reproductive chronic white leghorn hen Stahl et aI., 1990 
130.9 LOAEL reproductive chronic white leghorn hen Stahl et aI., 1990 

·e' ") 

Source of Reference 

I IRIS, 2001 I 
IRIS, 2001 I 

Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 
Sample et.al., 1996 
Sample et.ai:, 1996 
Sample et.al., 1996 

• 
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TABLEH.!H 

SWMU 01'- MUSTARD GAS BURIAL GROUND 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

BOBWHITE QUAIL - CONSERVATIVE INPUTS 

6.96E-02 O.OOE+OO 

1.36E+01 O.OOE+OO 
7.96E-01 O.ooE+oo 

Zinc 4.88E+01 O.OOE+OO 
Cells are shaded if the EEQ is greater than 1.0. 

Dose=[(lf'Cv+ls'CS+lw'Cw)H)fBW 

Body Weight = (BW) 1.620E-01 kg 
Food Ingestion Rate = (If) 1 :640E-02 kg/day 
Water Ingestion Rate = (Iw) 2.310E-02 Uday 
Soil Ingestion Rate = (Is) 1.345E-03 kg/day 
Home Range = (HR) Assume 100% on srte 
Contaminated Area ~(CA) Assume equal to home range 
H=HRlCA (Assume = to 1 for maximum exposure) 

NSWC CRANE, INDIANA 

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) 

• 



TABLE H.5-2 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

AMERICAN ROBIN - CONSERVATIVE INPUTS 

Dose=[(lf·Ci+ls·Cs+lw·Cw)H]lBW 

Body Weight = (BW) 7.730E-02 kg 

Food Ingestion Rate = (If) 1.231 E-01 kg/day 
Water Ingestion Rate·= (Iw) 1.210E-02 Uday 
Soil Ingestion Rate = (Is) 1.280E-02 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) 

NSWC CRANE, INDIANA 

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) 

• 

• 

• 



• 

• 

• 

TABLE H.5-3 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

AMERICAN ROBIN - AVERAGE INPUTS 
NSWC CRANE, INDIANA 

Zinc 4.48E+01 

Cells are shaded if the EEQ is greater than 1.0. Definitions: 
The average concentrations were used except for lead in the soil; the 95% UCL was used because it 

was lower than the average concentration. 
EEQ - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 
Dose=[(If*Ci+ls*Cs+lw*Cw)H]lBW 

Body Weight = (BW) 8.100E-02 kg 
Food Ingestion Rate = (If) 9.760E-02 kg/day 

Water Ingestion Rate = (Iw) 1.130E-02 Uday 

Soil Ingestion Rate = (Is) 1.015E-02 kg/day 
Home Range = (HR) . Assume 100% on sHe 
Contaminated Area = (CA) Assume equal to home range 
H=HRlCA (Assume = to 1 for maximum exposure) 

Cs = Contaminant concentration in soil 

Cw = Contaminant concentration in water 
Ci = Contaminant conc. in soil invertebrates (=soil conc .• Biotransfer Factor) 



Parameter 

TABLE H.5-4 

. SWMU 01 - MUSTARD GAS BURIAL GROUND 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

MEADOW VOLE - CONSERVATIVE INPUTS 

95% UCL Soil 
Concentration 

(mglkg) 

95%UCLSW 
Concentration 

(mgIL) 

NSWC CRANE, INDIANA 

• 
6.96E-02 O.OOE+OO l.ooE+OO 6.96E-02 2.77E-02 8.95E+00 4.48E+Ol I 3.10E-03 I 6.20E-04 

1.36E+Ol O.OOE+OO 
7.96E-Ol O.OOE+OO 

Zinc 4.88E+Ol O.OOE+OO 

Cells are shaded if the EEQ is greater than 1.0. 

Dose=[(If'Cv+ls'Cs+lw'Cw)H]lBW 

Body Weight = (BW) 0.0329000 kg 
Food Ingestion Rate = (If) 0.0128000 kg/day 
Water Ingestion Rate = (Iw) 0.0077000 Uday 
Soil Ingestion Rate = (Is) 0.0003070 kg/day 
Home Range = (HR) Assume 100% on site 
Contaminated Area = (CAr 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 .• Biotransier Factor) 

• 

• 



• TABLE H.5-5 

SWMU 01 - MUSTARDGAS BURIAL GROUND 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SHORT-TAILED SHREW - CONSERVATIVE INPUTS 

95% UCLSoil 
Concentration 

(mglkg) 

6.96E·02 

1.36E+01 

7.96E-01 

Zinc 4.BBE+01 

Cells are shaded if the EEQ is greater than 1.0. 

Dose=[(If'Ci+ls'Cs+lw'Cw)H]lBW 

Body Weight = (BW) 0.0152500 kg 

95%UCLSW 

Concentration 
(mgIL) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Food Ingestion Rate = (If) 0.0162000 kg/day 
Water Ingestion Rate = (Iw) 0.0043000 Uday 
Soil Ingestion Rate = (Is) 0.0021060 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) 

NSWC CRANE, INDIANA 

1.00E+OO 6.96E-02 B.36E-02 1.B2E+01 9.11 E+01 I 4.59E-03 I 9.1 BE-04 

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) 

• 

• 
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