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"APPENDIX A 

~." 
BORING LOGS AND MONITORING WELL CONSTRUCTION SHEETS 

• 



• 

• 

• 

',.;:;'1. 

[ I L)Tetra Tech NUS, Inc. . BORING LOG Page --L of -L 

PROJECT NAME: NSWC CRANE. BORING NUMBER,..;.,.: --::0::;-' ,)...,Sr-;:::tf=:=-:i-0...;,.I ____ _ 
PROJECT NUMBER: ..,.N.;.,;;7,....;.14..;.,.'..;.,.C",...,T~O~1 O~--------DATE: ! /,:> /:0 I 
DRILLING COMPANY: C: ;:::-.5 GEOLOGIST: !2..- ¥e,-yAl' 
DRILLING RIG: 6eopl'ok SYLr DRILLER: ct. Ct:-rl(ft/V 

Sample Deplh 81aws' Sample 

No, CR.) 6" or Reccwety , 

and 0< RQD Sample 

Type 01 Run 1%. Length 

RQD No. 

2/ (). II I---+--t<'-~I----t 
3,L 

)-1 

5-3 
R-11 

6L 

MATERIAL DESCRIPTION· 

~) III 1111 IIII!IIIII!!IIIIIIIIII!II!IIII!:'II ~ Remarks 

12 / ~?/" 

13/ 
14L 
15/ 
16/ 
17/ 
18L 
19/ 
20/ 

-
SAMPLED: 02SBC I c) <I II 

• When rock coring. enter rock brokeness. 

lilllll:lllillil 

•• Indude monitor reading ill/loot intervals @ bore/iote. Increase reading frequency if elevated reponse read. 

Remarks: 11t5/ltrSlJ AtYI ~vl /;c.trk ftt4u1 C?tf/ ()')Sd(JIO~1/ 
r 

Drilling Area 

Background (ppm)": csz:= 
Converted to Well: No X ---- WeIlI.D. #: __________ _ Yes 



[ I l]Telra Tech NUS, Inc. BORING LOG Page _,_ of ---.L 

PROJECT NAME: NSWC CRANE BORING NUMBER: ();;J.5 (} 02 
. N7141 CTO 10 DATE: --7"'""':/"'r' ;J'-:: ~0;-'1" o~/..;..::;...----PROJECT NUMBER: 

DRILLING COMPANY: EFt; GEOLOGIST: ---'~~#'~C''''';..:;....,.,c/--..,. __ ~~ 
G~I>/o), <, .N t...r DRILLER: A_- C~P#AI ~ DRILLING RIG: 

,Samp" Depth BICMS! 
No. IA.) II" or 
and or RQO 

Type '" Run (%) 
RQO No. 

4V 

6/ 

8-fo IS-3 9 /IJ·o/.(.o Lcp)£-

10 V IQ.o' V 
~~~~~~--~~-

11/ 
12/ 
13V 
14V 
15/ 
16/ 
17/ 
18/ 
19/ 
20/ 
v 

• When rock coring. enler rock brokeness. 

I (7 

I~" N,Jt. L 1f~1/, "JANJ ANeR ~'" I ~tk4/> 
. re£l FIkIS 

v 

SAMPLED: G2SS ;U(ff I7(t~ pu- J f.5..p 

SAMPLED: 02S8 0 ~ 

•• Include monilor reading in 6 1001 inlervals @ borehokl. Increase reading lTequency it elevaled reponse read. 

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

o 

htf 

10 

Drilling Area...-"....--, 

Background (PPm):. 

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



.,' 

.~ 

• 

~~~/l'%:!3~";·'·"~::§t!~·· > ;"f:f?;. : 

[ j t)Tetra Tech NUS, Inc • d_§RiNG LOG Page -.L of L 
PROJECT NAME: NSWC CRANE BORING NUMBER: OJ S.6' 03 
PROJECT NUMBER: ~N~7"';'14~1-C"""T==-O~1~0--------DATE: ~--:=::::-:/r~~'5~/~S~(9-/-----
DRILLING COMPANY: C:. ~.5 GEOLOGIST: 12.- #,e,l\lA?' 
DRILLING RIG: 6eo/'~k .5"5/L.r DRILLER: A- Cc-,I(ft/.l 

MATERIAL DESCRIPTION· 
Samph [)epIh 8_' SBlTlple 

No. (f\.) e"or Reccwetyl - .,. ROO Sample 

Type co Run (%) UngIh Remarks 
ROO No. 

b-f 

7 '/ 

8/ 

11/ 
12/ 
13'/ 
14/ 
15/ 
16/ 
17/ 

18/ 
19/ 
20/ 

. ~ ~~ 

SAMPLED: 02SBo 3 t:J7P f ~' .... r ~v, ClZ 7cK. 
• When rock coring, enter rock brokeness. 

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

Remarks: ~ hJ ~p.r ? 6~ t/ve .fr, lUIidvrL/iVlhriFfT 
Drilling Area 

Background (ppm)": [Z[ 

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



( I L]T9"a Tech NUS. Inc BORING LOG Page~Of_ 

PROJECT NAME: NSWC CRANE . BORING NUMBER: O~'f 80 tj 
PROJECT NUMBER: N7141 CTO 10 DATE: ~~r V~~d-r:')Al:7.,_,~,7-7-'.&;:-:1/----.-
DRILLING COMPANY: j:,F 5 GEOLOGIST: n· 'rVT /V 

DRILLING RIG: (jwPr"h~ 51£..1 DRILLER: 11t14-n._ CLL~ 

11/ 

13/ 
14L 
15/ 
16/ 
17/ 

18/ 
19/ 
20/ 

When rock coring, enter rock brokeness . 

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

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

Drilling Area 
Background (ppm), ~r--CJ--' 

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



• 

0-,/ 
I 

'1-1 

• 

.' 

Samptl Depth Blows I Sample 

No, IA.) 6· .... Recovery I 

end or RQO Sample 

Type'" Run (%) Length 

RQO No. 

6-( 

13lL 
14/ 
15/ 
16/ 
17L 
18/ 
19/ 
20/ 

• When rock coring. enler rock brokeness, 

<:1:t~,\;;~:,:t?f!~;;tt ::repN('~ 

'BORING LOG 

MATERIAL DESCRIPTION 

OJ..?i' O:r 000/ ~~Ij 
SAMPLED: 02SS o.s-COO J. cRf-c.. 

•• Indude monitor reading in 6 1001 intervals @ boretiole, Inaease reading Irequency if elevated reponse read. 

Remarks: Ie (/r~ tVgrtitve:L ~ 3. tJ L':t':f :-4& 
cb~ (~Q!..W---4dq S,flr?~ r0L~S'-J 

Converted to Well: Yes No' X WelltD. #: 

Page_'_of_ 

Remarks 

fill 0 

r,/(z 0 

Drilling Area r----. 
Background (ppm)': I 0 

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



[ Il)Tetra Tech NUS,lnc BORING LOG Page-L.of~ 

PROJECT NAME: NSWC CRANE BORING NUMBER: tJ;;; 5/30r;. 
PROJECT NUMBER ~N=71~4~1 =CT=O~1':"":0~------DATE: -~-:-t~,,"~;7"7o.-'/--~--
DRILLING COMPANY:j;r i....~~nl n~IST: /? eAAI,"~p tf~/i~. 
DRILLING RIG: G~~~ iJ,e §Y £.T DRILLER: r~ 

I semple Depth BICMS I 
No. (A.) 8" or 
ane! or ReD 

I Type '" Run (%) 
ROD No. 

10/ 
11/ 
12~ 
13/ 
14/ 
15/ 
16/ 
17/ 
18/ 
19/ 
20/ 

Sample 
Recovery I 

Sample 
·Length 

hi! 
o 

SAMPLED: 02SS ,M9f~4w If-c.cd- Jr»J " P.J,P 
SAMPLED: 02SB o(bc7(Jf 

• When rock cormg. enter rock brokeness. 

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

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

Drilling Area r-----. 

Background (ppm)'; ~ 

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



• 

0- I 

'I 

¥tJ-
7,s1 

-

• 

• 

~ 
.' .... '".y:',')~;}"y.-','; .. " ... 

1=1: Tetra Tech NUS, Inc. ';. BORING LOG Page _'_·of + 
to;;" .,:~ 

PROJECT NAME: NSWC CRANE BORING NUMBER~: ~o.=~:-,.J-::-:/.?70+7-r ____ _ 
PROJECT NUMBER: """N';";;7"";" 4";"";""C":"T::";O"';-' O~----'------DATE: z/ij/o I 
DRILLING COMPANY: ~I"~ .' , .' ; GEOLOGIST: If. 17iA//li 
DRILLING RIG: 6e-17,frC1b~ 5¥Lr DRILLER: tf.Ce.rbt;/t/ 

» 

Sempl Depth Blows I 

No. IR.} 6" 0' 
end or ROD 

Type '" Run (%) 
ROD No. 

~-I 1 V 
2 / 

Semple 

Recovet'fl 
Semple 

Length 

J·~ .. O 

~_O 

j'ofl 

~ 

MATERIAL DESCRIPTION 

Iv Or'fII#;t- 7t1l/t-M:fJ 
v dA-lf.{!y ~'/I 

3 / VJort Ilk ,51 11}' V dA'-v /I. .9.1"...1''' 

4 V ~OFI- UP 
1-;, 5 / S.~.~ 

6 / 
7 / 
8 / 
9 /' 

10 / 
11 V 
12 / 
13 / 
14 1/ 
15 /' 
16 / 
17 / 
18 / 
19 / 
20 / 

/ 
/ 
/ 
/ 
/ SAMPLED: 02SB070 7 t?'? 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals 0 boreliole. InCl'ease reading frequency if elevated reponse read, 

Remarks: 

v 

~ 

~ 

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

PlDIFlO Reeding (ppm 

Remarks 

~# h'// 0 

we-/ 
t£t~ 

,~J. ..I 

Drilling Area r---=r-..., 

Background (ppm): I d 

Converted to Well: Yes No ----x Well 1.0. #: __________________ _ 



( I tlTeUa Tech NUS, Inc. BORING LOG Page _'_.of __ 
PROJECT NAME: NSWC CRANE BORING NUMBER: OJ sgO$' 

DRILLING COMPANY: f.:F5 GEOLOGIST: .i5.Jh/l.tl 'iL 
PROJECT NUMBER: N7141 CT010 DATE: 07~,~re/ 

DRILLlNG.RIG:blo IJrd hI- 5''7 tr DRILLER: A, Ce."....f,t,-S;; 
MATERIAL DESQR,!,TION 

Isampl. Deplh BIeMs I 
No. (A.) S" or 
end 01' ROD 

IType '" Run ('!I.l 
ROO No. 

6 / nt. tnfr/ HIv:' 17 

7 / .frJ frIr~,F rk~ 

8 / 8,0 - r<Z.l ee,j,hle (§ 25" " 

16/ 
17/ 
18/ 
19/ 
20/ 

iSAMPLED: g~s§ ::;r~ _ J!fe.' ~u 
SAMPLED' 02SB0/30 $ /0 ~x5.: . ~~'-'-

• When rock conng. enter rock brokeness. 

•• Include monitor reading WI 6 loot intervals @ boreliole. Increase reading frequency if elevated reponse read. 

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

Remarks 

pi 0 

o 

o 

o 

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

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

Well 1.0. #: ______________ _ 



• 

• 

, -,. ,- --

.-.BORING LOG 

l~pI. Depth BI ..... I 
_ No. (R.) S" or 

end or ROD 
IType '" Run (%) 

ROD No. 

-

17/ 
1slL 
19/ v 

20/ 

y .L.~,t. 
SAMPLED: 02SB 0 ~ 07 &1J hd' 

• When rock corlOg. enter rock brokeness. 
, 

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

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

Pagej{of1 

/;// D 

171/ () 

o 

Drilling Area 
Background (ppml:l"'" -0--' 

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



o-tj 

( I t)Teua Tech NUS. Inc. BORING LOG Page -L.of 1. 
PROJECT NAME' '~N=S~W~C-=C=R:;::-;AN~E::;--__ ~ ____ BORING NUMBER . .;...· --;:::;67"";::J"';".J t3;-r-II_O ____ _ 
PROJECT NUMBER: ~~41 CTQ10 'DATE: vB?4, C:::/ 
DRILLING COMPANY: --c;,-=:;.,,.../"'7-"---------GEOLOGIST: ~a.f-~'--~~~.!i_fl'---___I~. 
DRILLING RIG: 64Jp&lbe S¥ t:..T DRILLER: II-.. C;~rllb;J , 

iSamph Deplh Blows I 
No. (R.) 8" or 

'lind or ROD 
iType .. Run (%1 

RQO No. 

171 

.. v 
. j , 

5/ 

13/ 
14/ 
15/ 
16/ 
17/ 
18/ 
19/ 
20/ 
v 

/ 
SAMPLED: 02SB (0 t?/!/o -~ 

• When roelt coring. enter rock brokeness, 

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

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

o 

rl? 

L. /0 

Drilling Area ' 

Background (PPm)':. 

Converted to Well: Yes No X 
--.,;".;...-

WeIlI.D. #: _________ _ 



• 

• 

• 

[ IL]Te, •• Tech NUS,lnc Page _1_. of -.!..-

PROJECT NAME: NSWC CRANE BORING NUMBER.~: ---=0:J;Jr,;>i":'L3'"7!1~'Y-::--___ _ 
PROJECT NUMBER: -:-:N:-:71~41~C==T~O:-;1-=-O -------OATE' :zn fl 
DRILLING COMPANY' If 5 "., " GEOLOGIST' A~.if:. etY~ 
DRILLING RIG: /',.p.."b~ 5"l/ L-r DRILLER: A.,~ 

18/ 
19L 
20/ 
v 

• When rock coring, enter rock brokeness. 

OLPZ /r ~, - "n~r 
SAMPLED: 02S5 It' ttx>,< - oi.~tt:> 

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

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

Remarks '··i.I::;ili'·'I!II'~:. 
:-. !~: :::< 

filL 2 

Drilling Area 
Background (ppm)": Ir--'o--'r 

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



r 
1/-1 

[ I L]Totra Tech NUS, 'nc. . BORING LOG Page~of I 

PROJECT NAME: NSWC CRANE BORING NUMBER: OJ S.6' I tL 
PROJECT NUMBER ~N=7-:-14~1-:::C:-:T=O-:-1~O --------DATE· 2 /~.57 0/ 

DRILLING COMPANY: _E.-:::·,.;-t:.:..;:;.-.5,-O-.-________ GEOLOGIST: }t}- lVetvfiI 
DRILLING RIG: 

Is .... pIt 0epCh Blawsl 
No. (R.) II" or 
III1CI « 

ITypeOl Run 
ROD No. 

ROO . 

(%) 

10/ 

Stunple 
Recavetyl 

Stunple 
Length 

11/ . 
12/ 

13/ 
14/ 

15/ 
16/ 
17L 
18/ 
19/ 
20/ 

60.0 n"",. h. S¥L:T DRILLER: A- C(;rmr'"I 

\/ \.I71lJld ?AiV/ ~ Z~ I 
8t77dY4 /~~Y7/// 

g 70' , 

ISAMPLED:02SB/~~~c9/7 
• When rOCk coring, enter rOCk brokeness. 

o 

•• Indude monitor reading in 61001 intervals 0 boreliole. Increase reading frequency if elevated reponse read. 

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

Drilling Area 

Background (ppm~ 

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



• 

• 

• 

"'.':!~;~:~."~'<;:i~~JJWi:'h; <J~l-.:,.", .' 

r it] Tetra Tech NUS, Inc. . B~RING LOG Page.L of L 
PROJECT NAME: NSWC CRANE BORING NUMBER: OJ S.l7~ 
PROJECT NUMBER: ~N":"::7:-:-14';'-1~C=TO~1-:"0-, -. -,-------DATE: . ~_:=:::;--~T-.~:=,?-;;..J.c::..o-/-----
DRILLING COMPANY: E ~5 GEOLOGIST: !i ~'.!I 
DRILLING RIG: 6eop/Ok SYL.r DRILLER: A. Cf/,!-&t'.# 

MATERIAL DESCRIPTION· 
Sempl. Depth Blawsl Semple 

No. (Ft.) 6· or Recovery I 

W1d 0< RQD ' Sample 

Type .. Run (%) Length 
RQD No. ;;' III II 1111111111111111I1111111111!lllllll ~ 

~~/:r ~A- .J;/I" ~IJ ludIIld 
, 2/ 

O-If t---+-~~::>1----; 
3/ 

-IT1 (/ ~.I: / - ..S1tA~ tP /.0 

~i ... 
4/ .db J fo( 9.1"Jil ~ 

5/ v , 

6/ 
7/ 
8/ 
9/ 
10/ 
11/ 
12/ 
13/ 
14/ 
15/ 
16/ 
17/ 
18/ 
19~ 
20/ 

SAMPLED: 02SB 1.3 6/..5 07 
• When rock coring, enler rock brokeness. 

•• Indude monitor reading in 6 toot inlervals 0 boreliole. Increase reading Irequency ii elevaled repoose read . 

Remarks: 

C£ 

Remarks 

4 F/!( o 

1k1lAA o 
, 

Fill 
.~ , 

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

Drilling Area 
Background (ppm)': ~ 

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



( I t)TeUa Tech NUS,lnc BORING LOG Page_l_of~ 

. PROJECT NAME: NSWC CRANE BORING NUMBER~: ---:::O~J"7S~;g~~. y'-----'-_-=:---
PROJECT NUMBER ~N=71~4~1-=C=TO~10-:;;--------· DATE' 2/)5/0/. 
DRilliNG COMPANY: ~~5 GEOLOGIST: -}<)~_ ~;Z;;.;;. e..;:;....~~7-'-----4~ 
DRILLING RIG: 6eon,/(7 h,... .5"5/ £. r DRillER: A. Ce-;-1&/1 

Is_pl. Depth a_' Sample 
_ No. (R.) II" or RecoYery , 

...cI or RQO Sample 

IType ... Run (%) I.a1gth 
RQO No. 

R"lIO o 

! 

Fiil 0 

o o I 

13/ 
14V 
15/ 
16/ 
17/ 
18/ 
19/ 
20V 

SAMPLED: 02SB/¥~7or (/ 
• When rock conng. entel lock brokeness. 

•• Include monitol leading in 6 foot inlervals 0 borehole. Incsease reading frequency if elevated reponse read. 

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

F;//7 
D 

Drilling Area 

Background (ppm)". 

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



• 

0-'( 
, 

• 

•• 

>;~'~r\!;;:::~rr~:i!1\l'A . 

[ I L],. ... TechNUS,tnc BeRING LOG page~Of~ 
PROJECT NAME: NSWC CRANE BORING NUMBER: 0,) S ff IS-
PROJECT NUMBER: -:-N:=7~14~1-::C=-=T:-::O~1:-:::0--; ------DATE: ~~==--:/r;::?-:=:s;==jI+s-O-/-----
DRILLING COMPANY: C::. ~~ GEOLOGIST: ti- ,1Ie~7 
DRILLING RIG: beopmlJe .sYL.r DRILLER: A. Ce-rl&r'/fl 

MATERIAL DESCRIPTION· PlDlFIO Readil1lJ (ppm: 

s.mpl. Depth BI~I Sample 

No. (R.) S" 01' Recovery I ..... or RQD Semple 

Type ... Run (%1 Length Remarks 
ROD No. 

Jrl 
2/ o 

3/ 
4V 

.. , 
5--2 5/ 

6V I . .. 

5:J.. - red :I~d 
7/ 
8/ P,o. 
9/ 

, 

10/ 
11/ 

.. 

12/ 
13/ 
14/ 
15/ 
16/ 
17/ 
18/ 
19/ 
20/ 

SAMPLED: 02SB/~OV.9p -~ 'f I'~ CZC;7bc 
• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. InClease reading frequency if elevated reponse read . 

Remarks: 
Drilling Area 

--------------------~------------------------------
. Background (ppm)': @:: 

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



( I L]Tetra Tech NUS,lnc. BORING LOG Page -'- of...L 

PROJECT NAME: ..;..N~S....;.;W;...;;C......;C;..",R,:.",.AN~E ________ BORING NUMBER: OJ .s 5;6 
PROJECT NUMBER- N7141 CTO 10 DATE· -2-:::-/'~J""=S-;==j~-o-/---=""'.~-
DRILLING COMPANY: _E......,:~,?:-5~~ ________ GEOLOGIST: }t;. ;fe/V: ~ 
DRILLING RIG: ~1?p</(;'J.,.. .:T¥L.r DRILLER: A. C~,I6iiv' 

is.mph Depth BI."..,.I 
- No. (A.) II· or 

ROD 
(%) 

4/ 

Semple 

Recovetyl 

Semple 

Length 

5 ./ 1'1·0/1(,0 

6/ 

8/ 
9/ {7 

. :. 
: 

;Ik 
.. 

.. 

AJ.L .J "'..:I 
rw.~ V2.1 

~.3 

10.., 

10 
V- a 

.. 
: 

.: .: 

0 

0 

I , 

W-i 10/ 
11/ 
12/ 
13/ 

, 

14/ 

15/ 
16/ 
17 1/ 
18/ 
19 1/ 
20/ 
v v 

ISAMPLED:02SB/~l?~)7 

Drilling Area 

...a:::~-F-'r~t.....--;",:::",.....,....~...,--":":';"..L..::,-~";"""'--"':"'::="+-:-~-L-,--=-...::::............::;!t!...:i U::..='J? . BaCkgrOUnd(ppm)"-= 

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

WeUI.D. #: _________ _ 



• 

• 

.' 

( I t)Te .. Tech NUS, Inc 

'2ii~~;.(~tl~~'~;~:){~~1 ~,:!t';\. }!···n:';~" 

EibRING LOG Page_'_Of ~ 

PROJECT NAME: NSWCCRANE BORING NUMBER: 0)5.6'.; 
PROJECT NUMBER: -:-N7.::7:7-14~1~C=T:::O::-:-l 0-=--. -,~ ,-;; ------DATE: --:!:::--:/.;:~~S'=-/7-~61-/-----
DRILLING COMPANY: E,?"S GEOLOGIST: 5...- #,e/\l. 
DRILLING RIG: 6eo~/;7:;;e SYL.r DRILLER: d. c::e-,I&,..# 

Semph Deplh Blows I SIIftIpie 

No. IA-) IS- or Recov"'Y I 

end or ROO Semple 

Type .. Run ('Yo) Length 

ROO No. 

o-¥ 2/ 
~~--~--~----~ 3/ 

4/ 

6/ 
~-BI 7 / 

~-+--~--~----~ 

8/ 
9/ 
10/ 
11/ 
12/ 
13/ 
14V 
15/ 
16/ 
17/ 
18L 
19/ 
20/ 

/. 

Converted to Well: 

MATERIAL DESCRIPTION· 

~) !1I!1111!1111!11111111I11I111111111111Iill ~ 

\ , It F"r-'cl;~ 
7-5" I;;;;; f1t.~ ~14 !?;"e- *~ 

:J.c.. ~ 5IAJRJ /rI6h 

o ~~.s /7 Ot9t? I' ~.s 
SAMPLED: 02SS17 O(JO J,.. ~yq 

SAMPLED: 02SB/7ttJ 609 

,. 

PlDlFIO R ..... ing (ppmj 

lili ill illlllill 

Drilling Area 
Background (ppm)': ~ 

Yes No X ----- WeIlI.D. #: ___________ _ 



( i L]T elm Tech NUS, Inc. BORING LOG Page -.L 01_(_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: OJ .s.li' / B 
PROJECT NUMBER: -:-N=7~14~1-::C~T:-::O:-1":"":0:----------DATE: ==~3~/~:;~;S;~:_~7-:0:/:~~~_-__ -=--
DRILLING COMPANY: E ~5 GEOLOGIST: 12- ,.pe~A7 ~ 
DRILLING RIG: beop/' ... >~ .s-YL-r DRILLER: d. C&r4/1 

SlImp" Depth BI~I Sample 

No. IA.) 8- or Rec ... eryl 

and CK RQO . Semple 

Type'" Run (%) I...engIh 

ROD No. 

~'I J-f-2-.r-L---7f---l 

3/ 
4/ 

12/ 

13/ 
14/ 

15/ 
16/ 
17/ 
18/ 

19/ 
20/ 

• When roclt coring, enter rock brokeness. 

MATERIAL DE~Qf!lPTION 

SAMPLED: 02S8 /8 ()!i797 

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

Remarks: 

u 
s 
c 
s 

----------~------------:---------

, R8Bding Ippm 

Remarks 

AIr? 0 

~, J 0 

~;,/ 

0 

\I 0 

Drilling Area 

Background (ppm~ 

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



• 
. 

• 

• 

[ I L]TBtta Tech NUS, Inc. 

."A>;,':'\~,,:.::," ':~Uy.;.~·.f;~;.;·'·.i~J.\ 

., \ .... 
. . ' 

BORING LOG Page lot..L. 
PROJECT NAME: NSWC CRANE BORING NUMBER:· 0) .s.6' I q 
PROJECT NUMBER """'N""'r-7"";"1~';"';.~;""C~T~O~1 0;:;;.------.,-·-· --DATE' ~-:2::;-_-:/ ~""::i?=-'~-;'S"'o~/-----
DRILLING COMPANY: _~-=,"r • ....;·.v::;;....--, _________ GEOLOGIST: }<) <::",/-;;7 
DRILLING RIG: tnc>1'? flr... h..:5"'y~ r DRILLER: A. c:e" rr&t/l 

SMlpI. Depth Blows 1 Stunple 

No. (R.) II" or Recavetyl 

.nd or RaO Sample 

T:O'" 
Run (%) Length 
No .. 

11V 
12/ 
13V 
14/ 
15/ 
16/ 
17V 
18/ 
19V 
20/ 

v 
v 

SAMPLED: 02SB /'1o¥t?6 
• When rock coring. enler rock brokeness. 

•• Include monitor reading in 61001 intervals @ boreliole. Increase reading Irequency if eleValed reponse read . 

Remarks: 

~ 

1~)y,t4 

I~ , 

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

);r/7o 
.IL.A r-r:. .~ 

I 
0 

~ 

Drilling Area 
Background (pp~r: ~ 

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



-

[ I t)Teka Tech NUS, Inc BORING LOG . Page~·of_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: 0) 5.6' ~ 
PROJECT NUMBER -:-N:=7:-:-14-:-:1~C=:T=:::O~1 0:----------DATE· ---:2:::-:/ .1J;:-":67::-":~o-/-----
DRILLING COMPANY: _§~-6-==~.5::...-~ _________ GEOLOGIST: _"-:;",-,,--,-~",":::-,-,€M;...;;.W,:;..;:--__ ----,. 

DRILLING RIG: 6eo proi:r ~y L. r DRILLER: A. ce-;-4/1 
MATERIAL DESl. ' .-ION· 

Semple Depth Blows I Semple 

No. (A.) 8"or Recovery I 

lind or ROD Sample 

Type .. Run (%) .l.engIh 

ROD No. 

171 1/ 

4L 
5/ 
6/ 
7/ 
sL 
9L 
10/ 

11/ 
12/ 

13/ 
14/ 

15/ 
16/ 
17/ 

1S/ 

19/ 
20/ 

SAMPLED: 02SB JtJ&~t'B 
• When rock oooog. enter rock brokeness. 

•• Indude monitor reading iii 6 loot intervals @ boreliole. Increase reading frequency if elevated reponse read. 

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

PtOIFIO Reeding (ppm] 

Remarks 

, 

Drilling Area~---, 
Background. (ppml: I~ 

Converted to Well: Ves WeIlI.D. #: _____________ _ 



• .. . . ,- " r- r- r- r- r--

Project NHSC GtQyngwater Study 
. Location Dye Burial Grounds 

Drill Rig Failing Inspector J. Dunbar 
-"-" -' ~.".".-.-----.. --. -.- .. _- ." ....... _- ... 

SAMPLE DATE STRATUM DRIVE 

NUMBER ~f~~~ FROM TO FROM TO 

lA 26: Aug , 0.0 0.0 0.5 
1 0.5 1.0 

1.0 1.5 

1.5 2.0 

6.0 2.0 2.5 

0.0 5.0 

I 

6.0 7.}7 2A 26 Au! 5.0 5 5 

2 5.5 ·6.0 

. 6.0 6.5 

6.5 7.0 

7.0 7.17 

----~~ 

we" .O~R~. 819 EOITION OF' NOV"" "."Y BE USED 

• • 
r- ,,-. ~ - - -. - - ....., --., I"'-i I 

BORING LOG 
FIELD DATA 

Crane, IN 
.. 

Date 26 Aug 81 Site 
Job No. 44l-Gl50.llGR2l/2: 

Operator C. Drake Surface EI 738.66 . Boring No. WES-2-l-8l 
. .. ,-. . ' .... 

SAMPLE TYPE OF Hyd. Cont CLASSIFICATION AND REMARKS 
FROM TO SAMPLER 1 ress 

0.0 0.92 
j . 

_0 .laY" IClav (CL}: BrQwn in color. 90ft. I ~hp' n"ll.. -.Tube 
0.92 1. 87 0 S.T. low plasticit~:. & s1i~ht organic 

10 matter. 

30 Samole len~th: 1. 97 ft 
.. 

100 

I 
---- --- Folding Aug4 r -- --- Cleanout 

3 F§xe~lPi -5.0 6.0 ton iamo er 0 Jar Sandy silt (SM) & Rsndstone frag-
6.0 6.95 20 S.T. ments: brown in color, slightly 

380 stickv.& contains 25% weathered 

700 sandstone. Sandstone is light 

800 brown to ~rev in color uniform 

fine-grained drv.& friable. 

Sample length: 1. 9S ft 

Sheet of~ Shr 

.. ~ 
.;,~ 

. _',-.u 
- "-~.l= ~. 
'r·'::', . t: 

.-.:.:~~';' 

~ 
b::; 
';"j .. ~ 
.\; 
.. I?' 



.. 

r- r--'"' r-- r-- .r-- r- ,.-- r- ~ ,.-- - - --- - ~ ~ ~ I ~ 

-

BORING LOG ... 
- FIELD DATA 

.. . . 
Project Site Date 

. Location Job No. 
Drill Rig 

.. 
Inspector Operator Surface EI Boring No. WES-2-1-81 

, .. _ ."._ 6 _ ••• _._. . -- .. - ..... _.- -. , .. " .... -- • '. a. _ •• 

SAMPLE DATE STRATUM DRIVE . SAMPLE 
NUMBER TAKEN 

TYPE OF CLASSIFICATION AND REMARKS . . FROM TO FROM TO FROM TO SAMPLER 

26 Au 7.17 11.5 5.0 7.17 ----f---- IAu~~;d1ng Cleanout· weatheretl sandstone --- ---
starts at 7.1Z ft 

. 26 All. 11.5 30.0 7.17 30.0 ----f.--- .. ~t'I~k5'ft --- --- HArtl ~An"qt-t'ln",· AI'" l1'i ft- {JA""''''' 
-

ataDDroximat~lv 20 ft r.l",A"ntlt 

to 10 ft below Ul'Itp,. _ble~ hn]p 

dry of water & cutt1n&s. Installe, 
well s~reen 

WES.~. 819 EDITION 0" NOli 1.,1 ... AV BE USED • Sheet 2 of 2 She. 



• 

• 

." 

f" 
2" Schedule 40 PVC Pipe 

---"t, 
3.0 

, 
Grout 12.05 

Bentonite 2.2' 

2, 
20.0 , 

Sand 16.75 

Water depth at time of 
drilling 

§ Well screen 

A3-1 

7 38. 66' MSL ( "7 L! '3 . 0 -;.) \'oJ E.t..\.,) 

15.25 

, 
30.0 . 

9.55' 

. , 
5.20 

NWSC Crane, Indiana , . 

Dye Burial Grounds 

Well Completion 

Boring Number: WES-2-1-81 



1- r----- r- ~r-r--'-""-""'-"""--"'" - ~ - ~ '---, " 

BORING LOG "' 

F'IELD DATA 
. , 

Project NHSC GtCunaHateI Stud~ Site Cranet'IN Date 26 Aug 81 
,'Location ri~e Burial Grounds Job No. 441-G1S0.11GR21/22 

Drill Rig faU1n& Inspector j I Dunbar Operator C. Drake Surface EI 72S. 46 Boring No. YES-2-2-81 . -.- ..... " ...... _._----_ ...... - ........ - .......... , , ....... 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF ~yd. 
NUMBER TAKEN SAMPLER F ress. Cont CLASSIFICATION AND REMARKS 

FROM TO FROM TO FROM TO 
Y 

1 126 AU2 o 0 o 0 o 5 o 0 1 65 ShelbY Tube 40 Is T Silt (ML)' brown in t'nln,. Roft 

1A 0.5 1.0 1. 6' 2 5 75 lT~" sli2htlvstic.kv drv, 1. ,.nnt-ainQ 

1 0 1 ') 1l..n n,.iHlni,. m.,.f"t-.:o,. 

1 ') ? n '~n Samole len2th' 25ft 

5.0 2.0 2.5 230 " 

n n 5 0 
7" ---- ---- Fo' (dnO' AllQe r --. --- r.}PAnnllt-

2A 26 AUQ 5 0 5 0 5 5' 5. 0 ~nc; 
r F~xed" Pis 'nn .!lmn·.:o,. -L.n la ... Silt (ML) &. weat-h.:o,..:on ~annct-nn.:o· 

5.5 . 6.0 700 'brown tobrown;l~h IJhitp in t'nln,. 

6.0.5 6.0 6.0' 800 ~dr'L SAnrlRtnnp iQ fin.:o-O"Ain.:orl 

uniform.&. friable. Sli2ht dry 

2reen filmfollnrl nn Qni1 Qamn'~ 

Sample len2th: -

6.1 
' b-JT8' 

Cleanout 12~ AIlO F. nl\ 5.0 -... -.... -- -- Rock Bit --- 1----

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

WE.~A.~. 819 E~IT~O~~~.~.~.~ .. I~'~ MAY BE USED 

NO Extra jar .sample made for NWSC 

Sheet 1 of 8 She' 
I ... '~.' /'/ • 



r-- • r-"" r-

Project 
.. Location 

Drill Rig . -.-.,. -........ -. 

SAMPLE DATE 
NUMBER TAKEN 

26 Au~ 

", 

• r-- r- r- r- r- -I r-

-

BORING LOG 
FIELD DATA 
, , 

'Slte 
" 

. , 

Inspector Operator .._.- .... - .. - .... -..... _- ...... 

STRATUM DRIVE SAMPLE TYPE OF 
FROM TO FROM TO FROM TO SAMPLER 

6.0 c 6.1 6.7 ----- ----- Pitc~er Sam 

wes ::NA~. 819 EDITION OF HOV 1971 MAY BE USED 

• - ~ - - ~ ~ 
_. 

, " 

Oate 
. ' 

Job No. 
Surface EI Boring No . WES-2-2-B1 

... -~ , , . , 

CLASSIFICATION AND REMARKS 

200 -- Fragments of weathered sandstone 

Continued on Eng Form 1836, page 3. 
Will use 4x5-l/2 in. core barrel. 

" -. 
~- --~-

Sheet 2 of 8 Sheets 

---, • 

," 

" 

'3 

,..~ 

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

'?~ 

{f~ 
... '!..~ , 



H.I. HUIES -2-2-.11 
jChV.'IOtII •• ITA,-t..ATlo- l' ... CC.

r 4 
ORllLlHG lOG Of' 8 ."I:CTI 

•. ~"oJc:.cr to. IUe. "'0 TV'" Of" .n . u_·u_ .u "MOW" ••• __ 

1. LOCATIO" (C.-. ....... _ .... '-'l 

tl ...... u'.C;TU .... "·. oel,oNATtOll or OIIIIIn .. \.. 
I. a"eLLIHG .G .... e '" • tJ .. 'fOTAt. MO. 0" OVIIII- '01 .... "" •• 0 ~ ...... 04 ... U· •• o 
.. "0"" NO. fA ...... _ ......... "" • eURac.lI 'AIW\.C.' 'fACC." ! 

.-I "'.--..-' . 
L ,,"'Me: 0" O .... L ... e: .. , .. 'IOTA&.. ".,...r.a Co.c. eo.e.1 

, ... « ... «VAT.ChI C"Ou .. O •• ra .. 

e. OtAC.CTION 0' MOL.. 1·'· .. Teo 
Ic~ ........ o 

.... DATe MOI..C Ow ..... c .... o .. c"' .... o o.e. ""0. ..... '1' .. 

1'7. CL_VATtON TO~ Ofl "CM... 
'J. TKlC."(SI Of' ove ... v.a ... 

•. 0."1' .. Of' ....... CO , .. 1'0 .. OC. 
... TOTAL eGA« "ceov •• y POll eo .... O 

._ .. SteIlATUIII. O~ .... pee '0. 
, 

to TOTA .. Ol.~Y" 0' MOLe. 

LCGCIIC C\..ASSfflICA'f'CM OP MAT .......... , COfIC .0. OIIJ .. e .. A .... CLCVATION O£,., .. -. .. ~ . .. ceo,,· SA"~C. 10",,-. ............... "., UY 11O. ~ ..... ., ...... hcetW 

71;::~ • . 4 . f • 10.0.. f--
~ : 
~ -= Sandst.one. see below -: = 114.4( 1l~ t::r::r =-- --~ ~ -= ~ 

= Run 1 
27 AU&UB t 1981 f:: 

11J.4l 12~ ~ 
'':. fIl.- Ruo 2 ~ - no@:an 9115 Reo ).65' f:: = t:nd 10.20.. . , Lo·s .. -

~ -:: .. _-.-17 closed brea.k Time 65 mln Catn-
~ = Drt tlme40 min 

Sandstone lnterbedded wlt Beam: of 1I',t! pnH'!' 100-120 pal ~ 112.4l 1)~ 
,' .. .... ~ clay, all tutone, 11Jnonl e, 11/ 11 lu, r.~ I .. r pros" - =-= . ~ .. , and peat. Core ranges n eoh frol f,n15: -

-= shades of brown, orange and I 'd to LO;'l Ar.l ton Smooth = -+ varlous shades of g:rey. Cralr sh:e .~_. r6l Brown 
i=""" = . ls unlform and ranges f om vel IY HOt >-

,~ 1. to flne wlth quartz g:ra . nB pc< ~olDln .. >-
?1l.4< l' lng. Hat~rlal lB dry, rlab1E and Bit b10ckad off. =-= weathered. Beddlng ls lst1nc wlti -- ~~lckness ranglng from In. 1 p 8 1 •• ~ -= :na.xllDUIII. ~ : f-

-~ f:: 710.'H 15~ 
100% I---:: -- ~ : Run 2 , f-

1= -:: ~ -fra.c tured ~ 

• 
- 1- h ...... J ~ 

109.4< 101: i\ .. :.10.40 :.,.1 4.15' r ~ 
11.10· 

. -
" I '. , 4.::':') - -- . "'30 min :' G..iu - = -

; I I. ..... jri.ln . =--= ~ ., ... 1" ,.:, 1bo-200 psi f-- t - ..•.•. proSS -
708.4, 17..a:: : ,..: 15! i=-- ..-.-

, 
Sandstone. same 100:.( -- .-.1 /lellon Sznooth I-

0 ':""~"L' •· .. t Brown ~ -= '. , ~ : t--
.tcr..lril3 - '= -

1~ 101.4( 
, -, 

VC10Sed break I-- , 
f: - , 

. -~ f--
~ - L..Y :- I--
1= -~ 

706.~ 19~ , f--p--
l~ ~ -

~ - -

- Run ) I=-
: lX I-

:Z()5~4' 
No recovery 1= 20_0" I- • 

EHG FORM 1836 ~"'O.lCCT 1"0"'1: MO. 
..... " 7. 

PAI:V'OUI eatTtOHI Afill. Q.'O\.&T& . 

(TItAlftLUCUtlf) 



H_I_ t4_ \lES-2-2-Sl 
Otvl',OII ,..f""l.:L ...... l'.O .. 11. ...... T V '. 

DRILLING LOG o. d 1".1('" 
t. "'Ao...tct;r 

to. Stl • ..... 0 TY.-c: 0 ... en 
• OAT UN ..... U.&VA, 'UR ___ .. (TWII ...... 

I. LOCATtOM (C.-.. .... _ ., ••• ~ 

U ... A .. U,. ... c:TU.~"·. DI:$.IC;;."f.ON 0" ORIL\. 
L OAU •. ,- ... G AGE.MCY • ... MOLl( MO. (A • ..................... al 

.",.,,,, ...... atl .. 
II. TOTAL. "0. 0' 0\,1(111- 101 •• " .... 0 

au"OIlIl .......... 1(1 T ....... 
~ """OI."~.CO 

"' ...... O .. OtIIU ..... IlA " TOT 14.. .. " ... c. ... CO"~ eo ••• 
'L .~.Y"'T.ON G"OUMO W .. Tt. 

•. O"'I:CTtOtli 0'" NO .... 
'." ...... 0 !COWI'-...,.CO 

. O .... ' ... C ...... O"'C""'INCD ...OAY._. 
I 0 ••. ".OW V."l'. 

I. TNIC"_C.SS 0 .. OVI:IleulllDC .. n. CUYATtON TO- 0,. "~. 

'.0«"'" ORn ..... C.Q 'liTO IIIOC. 
... ?OT AL CO't1: "ccove"Y 'OA 110'''''0 , 
II. aeCttA,.u"c. 0,. ",S_CCTOIII 

•. TO,. ..... DePTH 0' ..0". 
CLAa ... tCATIOte 0" ."'''''If,aLl ... CO'll( eox 0lIl "."A"" • « .. «WATtON 0.""" .. e.GellO (D._ .......... AC"COV. SAIII",-_ 10.. ....... ... _ .............. ., 

UlY "0 . ............... ~ . ., . ......,'~ . , c 4 . 1 
695.46 30.G-

~ f-: fraclured *L - Rulo 8 ~ - .. 8E.[aJI 31)0 Rotc 2.0' I::.--
t:nd4115 Lou 0.9' -

= - fJ.e45asln· Cala-

= 694.46 31* ; O~l time 40 1I1n 
Sandslonel BaIlIe excepl ver) I:yd prosl! 150 psl r:-- - Qalolr pross - ~ - hard. 

83.0% -- IIf .. 50 k -= ~ 
>clay/slll1 

Or! lcUon Very rough 
~ - I"'" -..", grey and soft iI;}ter ret_ 

693.46 )2 - Run 9 ~ 
:.. -- "~ ..... r"'~ t:--

Frolll )2.0 to )2.25 - grey S<l ~dston Bll blocked off. -: t:::... = 

• 
1--

9 ~ : ... - ftUI. 

~ --- Sancia tone lnl&rbedded. wllh : ~aJIIS 0 O"tan4120· Rec 1.7' 
692.46 J3~ ---C. 

grey ehale.(l/)2 to 1/2 In. ). Sal d- .:. .. 14140 La,.. 0.35 ~ stone 15 ·grey to orange bJ pwn ln Tlll020 mln Calr. - f--
~ color, hard, and flne-gral ~ed. nil UldO 20 IIIln -= f-- lIy.1 I"·VIIS 200 psl ~ : ... lur prese - f-

= ~ r-- Sandstone frolll 34.0 to )5.0 s dar . kf1l5O-100 ± 

=-691.46 grey 1:n color. Cr) Actlon Smooth :: Caler ret- f-

~ : 
Sandstone from 35.0 lo )7.8 e 1181 l ~ - Rf''''lrk~ - brown to orange brovn and ~onta.l " OU blocked off. f-

- no shale seaJIIs. 
28 Augus t 1981 ./ ~ 

690.46 35.& 1 , ~ 
WL- RUD 10 I-

: Bogan 9126 Reo 4.85 ~ - Elld 11106 Lo,.( =-- - Tilte 100 lIlin Call - I-

J6~ 
Drl Hille 90 mln I-

689.46 
100.0; -- Hy.1 prolSS 80-100 ~ 

""Iur pres .. f-: 
"f'W 35 = ~ -
[lrl Action Smooth ~ . - \ tlnl".· rr' _ ~ - -1 Run 10 -

688.46 37-"..:. \I, ..... ~ r" .• _ =-: ~ ;:: --.:::. r----I ~ -
:P;-;~ .L - Run 11 ~ -fractured f--<£: 8ur.an 11.20 Reo 4.2' ~ 687.46 J8~ r.nd 1130 Lo:l8 - ~ : T"",130 mln Cala - I-

100.0: -- (1.-1 lillie 120 min \: .;.. r---... 100-150 ptll 
-:... 

"1.1 prasl! ~ -
.:,lur prolell- ~ --
kHl35 = f--r--., 1/16 ~ 6b6.46 )9k In. lignlle lld AottonSmooth 

: F2:: Watdr I"IIt- ~ 
l-. - Sall<i3tone and shale I oraJl8 e brown sand-
~ -= stone frOID 1/16 lo ) In. alxigre 6hal 

~ --"'''''- -
b .1-- from 1/16 lo 1 In. lhlckn e jO. t: 685.46 40.] fractured I-

EH .. G .. !~~104 18 36 poROJCCT I "OL~ "0. ~"e'VIOU' ~,"T.OtC. A". oeso,-c, ... 

• 
(TItAJltU.UCUtn 



H.I. H. WES-2-2-81 
,"...,"'011 I.S "LLATlO" 1·"1(1(1" I:l ORILLIMG LOG _6 '"If. 'I I. "'''o"cct 

to. lUI! MtO YYP'I( 0fII' .'1' 
'. 

• UA,U_ r ..... " 'HO" • ...,.. .... ". __ .., 
I.. LOCATIO .. tC~ .. ___ Jc~'-" 

U ..... lfUfI'.CT" .. «"·. Oe;IIGNA"0111 01' DIIIt ... &. 
•. O'ULL.NG ac.c_cy • .. =-:'!,~:.,"'-" •• --. Ud.~ fl. 'IOTAL .0. 0' OV«A. 'OI.'~.CO 

eu.OC" , .......... , Y"KI:N: 
! UMOI."""" •• O 

L ....... 0" OIIl'LLCA ..... TOTAt. ." ... «111 Ca.. eO_CI 

.... &LI:",AT.o. C .. O ...... O •• TCA 

C. Dt~CC T.o-I 0" ItOt. tr: , ••• "1'.0 Ic ........ "cO 
O" ... ".C .... O,..c ...... CO 

.... OATe MOLe i o •• ~ •• 0.. ..... y. 

J. TtttC".~s. 0' ovt: ....... o~ .. n. CLC.VATIOII T~ 0' Mot..l1 

'e. TOT AL COlt •• cCove .. " '011' eGfIt ... o , lL CK"'t'N OA'LLCO "'1'0 .OCC 
". Slc ..... 'u .... Of' "'~C'OfI, 

I. TOTAL oe:,.,,, .. 0'· MOLe 

CLAA •• tCATlo. CW ""TU.AU ,CQfIIC eOK (Nt .e .... " •• C&.CVATION OC.1'N ""e.GeNO ,-.. - III«COY-
_0: 

~"'f~""_--'''''.''' " .. y NO. ~ ...... u.~ . , . 4 . I I b75.lt6 50.0 
t-- Shale(7O;C) w1th 1nlerbedde< ~ : 

--:-: 
aandstone()O%) . 

IIL- kuo 14 ~ 
. - O·"r;anZ.oo Reo 4.5' ~ :::; _~l5 ..!~-~_~L~! ____ E .. d J.4O Lou 1.0' t-

674.46 ~ T.i..e 90 _1n Cat. - ~ : ~ Dr! tilDe 90 aln ~ -~ Shale. green 1n color, un! OJ:III, Hyc,f press JOO ps1 t-
- br1ttle, and soft. :fQ·h,r press - ~ 
: ~ f''''''10 

~ 

81.8% ~ 
~ 

-- ~rl Action S.ooth t-67).46 ~ t:.lt .. r retBrown ~ : 
H16hly fractured - poss1bly mechar call ~ : ~ mach1ne fractured. R .. lIlIr .... -

~ -
: 

~ 
~ 

672.46 ~ ~ 
I=--~ t-: -Run 14 --

[)\ 
Recovered core to approJC.1ma ely ~ -

i= :; 5).5 ft. 
f-671.46 ~ I="" -
~ -

54.5 - End ·depth 18 ft 
~ -

• 
~ : -
f-

670.46 5~ ~ : 8low hole dry of all water. Ran • 1r fo ~ - approxUaately one hour to r~ve , at.er. 
1= -= WUl lIIon1 tor 1n IIIOrnlng to ~o 11' ~ater 1s 
I=-- cOlll1ng tn. Water level ros~ to 4 .0 ft : d weU t-overn1ght. 81ew hole and. Ittstallf --= screen. '-- =-: f-

-= f: 
: I=-
: f: 

t---: t:-- = -
-= -- ~ : ~ - t-.-: t=-- t-: t-- t-

t--
=. l-

t--- t---: I=-- f: : 
-: ~ 

f-- • ~ - . - t-
ENG FORM 1836 

""t.Vto."s .eMf.Ott •• A. O •• OLeTI:. P"OJCCT INO'-1. NO. ""A " 
trIUJtfJt.Clc",J') 



• 

• 

.' 

, 
Grout 35.5 

Bentonite 2.0 
-----

'SL 
43.0 

, 
Sand 17.0 

1 

3~0 
--~--.,_725.46' MSL 

, 
39.67 

. , 
.54.50 

" 9.60 

---! 
t 2" Schedule ,40 PVC Pipe 

Water depth at time of 
drilling 

§ Well screen 

A3-2 

NWSC, Crane, Indiana 

Dye Burial Grounds 

Well Completion 

Boring Number: WES-2-2-8l 
.~-----.., 

) 



1-' r--~ ~ '---~r-r-r-,-;----
-. 

~ -. ~,....., 

BORING LOG 
.J 

, .J 

FIELD DATA 

NWSC Groundwater Study . Crane, IN .. 
Date 3 Sep 81 Project SIte 

Location Dye Burial Grounds Job No. 44l-Gl5D.llGR21/22 " 

Drill RIg Failing Inspector J. Dunbar Operator C. Drake Surface EI7 20.0.2 Boring No . WES-2-3-81 
. -. - "' ............ -._----. .... - ... - .,-.. " ....... ... . ....... 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. 
NUMBER ~t~~1 SAMPLER Press Cont. CLASSIFICA TlON AND REMARKS 

FROM TO FROM TO FROM TO 

1 h Sen 0.0. 0. 0. 0..5 0..0. 1 15 She!bv Tube . 0. b. T Clav (CL)i Brown in color. ·dry. 

1A 0..5 1.0. 1.15 1. 45 20. crar ~ntmbles easil~ & contains frag-

1 0. 1 5 150. m~nrQ "'; t.1~l:It'n~,.~A QanAQt''''n~ 

1 5 2 0 100 c: .. ",,,,·1 .. 1 .. ",,,tel.. 1 45 ft 

2.5 2.0 2.5 350. Tube.dama2ed in oush. 

0.0 5.0. --...... ~ ~---- 7 Folding 
Cleanout: assumed change at 2.5' . Au~er ---- ---

2A ~ Sep 2.5 5.65 SQ. 5.65 5.0. 5 65 ~s P~icher ia.mo Ler- 71)0. .ra .... C1avev sand (SC) & fT'a~m~nt!'l nr 
sandstone: brown in color dry. 

friable . uniform & very fine-~T'ain~ d. 

.1 .C; I> n 1\ () f,F. ? ... --- 10- ____ ~"'''~-~{~ ---- - r.l~Annl1t'· nnQ(dh'~ mrdQt'I1"'~ at-, 

19.4 ft. Dri 1 H ncr inAi t'M·~Q ()' 

I 

to 0.4 ft cavity at this d~oth 

Checked hole for water and ne~ativE 

~~~\tl5h Removed small root from 
~ 1 2 ..-

of 
NO Extra jar·~·amp"1e made for NWSC ~ ...... 



r-
• 

r-, r-

- -

Project 
. Location 

Drill Rig 
~ _u._ .. , ... ~ ......... _. 

SAMPLE DATE 
NUMBER TAKEN 

I _____ 

WES '"OR'" 
JAN 7. 819 

• • r- r- ,- ~ r- ,.- r-- ~ - - ..... ~ ....., -""" ~ 

BORING LOG .J 

FIELD DATA 
". 

Site Date 
. ' Job No . 

. , 
, . 

Surface EI Boring No. WES-2-3-81 Inspector Operator - ----... _. -.. ,._. ,', .. -.- ... - " ..... . . , -. 
STRATUM DRIVE I SAMPLE I 

TYPE OF CLASSIFICATION AND REMARKS 
I FROM TO FROM TO FROM TO SAMPLE.R 
I 

I 

5.65 43.7 Sandstone: brown I f~ne-grained 
., 

~3. 7 54.7 Shale: greyLgreen ~Q1OI 
~4.7 64.2 I Sandst!:me i tedlplltple. f:lce-gx:aice, . '>/t1 

I Limestone' ~ "p~.ha.,.A .j 

64.2 66.2 ~ 

! 

Water level overnight rose to 

55.8 ft. Suspect water coming in 

at 54.7 ft. Blew hole dr~ and in-

stalled well screen. 
--~-------- -- --- ----- ---- ._-- --

EDITION OF NOV \17\ ... AY 8E USED Sheet 2 of 2 Sheets 



Grout 49.1 
, 

, 
Bentoni te 2.L:O::-O-----

\7 Water depth at time of 
~ drilling 

§ Well screen 

2" Schedule 40 PVC Pipe 

7 
,...- __ ..Ji 

3.0' 

.51.18 

A3-3 

, 

, 
720.02 MSL· 

6 60 ' . 5. 

NWSC, Crane,. Indiana 

Dye Burial Grounds 

Well Completion 

Boring Number: WES-2-3-81 

• 

• 

• 



• • • 
r- r-, r- r- ,.-' ~ r-- ,-- ~ ,- - -- - ..., -., "'~ • 

'\.. 

BORING LOG 
FIELD DATA 

Project NHSC Groundwater Stugy Site Crane~ IN Date !i Sep 81 
. location O;le Ihu::ia1 QI:QUDds Job No. Md -Gl SO 11 GR21 L22 

Drill Rig Eafl1ng Inspector J. Dunbar Operator C. Drake Surface EI 716.66 Boring No. WE§-2-4-8l 
. _._." -0. _ ._._. ___ ._ .. _ ..... __ ...... _ '" ..... _ ... . .. , .... 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. Cont. CLASSIFICATION AND REMARKS NUMBER ~t~Nl FROM TO FROM TO FROM TO SAMPLER Press . 
'L-"; 

1 4 Seo 0.0 0.0 0.5 0.0 2 2 
. J . 

20 S.T Silt (Mt)· bro,,", to '~r~v no Shelby Tube 
lA 0.5 1.0 2.2 2.5 20 Jar cohesi~n. drv' verv.J..lD.i£onn.. in 

1.0 1.5 70 crrAin !=:i ~~ t'~,(tllr~ F. I"omno!=:i t.i on 
-. 

1.5 2 0 .50 ~Amn'p 1pncrth· ,5. Ft 
~ <t. 

3.75 2.0 2.5 10.0 

0.0 5.0 -----1----- . r Igl"01d1ng . u er ----~--- ClegnQl.!t I 
I 

2A 4 ~j:>n 1 71) ') n 5 5 5 0 5.65 r Fix d IPston· Sarno 150 Jar Silt (ML) & fra2Dl.ents .of .s.and-

5.65 5.5 . 5.65 700 stone: silt is same as above 

Sandstone is friable fine-

2rained li2ht \., ,in 1"010r 

;)-J/O 

4 Sep 5.6~ '41. 5 5.0 31. 0 SAndqtonj:>' hrown 1. f'in"'-l)rAinpr! ----- f----- Rock Bit ----r---_. ' 

-
5 Sep 41. 5 43.0 31. 0 50.5 -----~---- 'Ro~k!>'~t ----1-.--- Shale' 2.reen .' !=:oft 1. t.7eAthe.t:..e.d. 

43.0 50.5 Shale: green & hard 
. - .-- .. ~ '--- ,. 

'''''104 we~ u 819 EDITIOH 0' HOV "71 MAY BE USED Sheet J of--2 Sht. 

NO Extra 1ar sAmoiem~~'" fl"l," .Ml.I~'" 



1-'·' r-, r- r- r- r- ,- r-- ~ t- - - - - ~ ....., \ ......, • 

BORING LOG ,-' 

FIELD DATA 
.. 

Project Site Date 
. Location Job No • , . 

Drill Rig Inspector Operator Surface EI Boring No. WES-2-4-Sl 
. - - ... ', ..... - '---"'----"."'-- _ ..... '. - ...... - ... ..... 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER 

Encountered water at 40.5 ft. 

Drilled 10.0 ft below water. 

Blew cuttings & water from hole. 

Installed well screen. 
'. 

;, 

2 of 2 • 



• 

• 

• 

,,, 

- . 

2" Schedule 40 PVC Pipe 

,..- -7 J, 

, 
Grout. 31 .9 

_. 
Bentonite 2 .U 

sz 

~ 
~ 

Sand 1 

~ 

\7~ , --,:-,~ 
6.6- 40.5 ~ 

L~ 
Water depth at time of 

drilling 

§ Well screen 

, 
3.0 

35.9' 

, 

9.2' 

~. 
- 5.4 

~ 

A3-4 

716.66-' MSL 

, 

SO. 

NWSC, Crane. Indiana 

Dye Burial Grounds 

Well Completion 

Boring Number: WE5-2-4-81 



1"- r-, r- ~r-,-~r--t-'- - - - ~ -, --, -~.~~ ... -, , 

BORING LOG 
FIELP DATA .' 

" .. 
Project NWSC Groundwater Study Site Crane, IN Date 5 Sep 81 

, Location Dye Burial Grounds Job No. 44l-Gl50.llGR2l/22 
Drill Rig Failing Inspector J ~ 'Dunbar Operator C. Drake SurfaceEl 739.24 Boring No . WES-2-5-8l 

. _ .. ,_ ......... ~'-'-'-------"-' _ .. _ ........ ,. _ .... _-

" 

~ ..... ........ 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. 
Cont: NUMBER ~t~1!i SAMPLER Press CLASSIFICATION AND REMARKS 

FROM TO FROM TO FROM TO . 
1 5 Sep 0.0 0.0 0.5 0.0 1. 55 

'3 I 

2-.0. -.S. . T Cla~ JGL1: brown in color soft tihelb~ Tu--.he 
lA 0.5 1.0 1. 55 1. 90 20 Jar dry, moderately coheSive,&' con-

1.0 1.5 50 tains organic matter. 
1.5 2.0 150 Sam~'1a 1en~th' 19 h 

2 .. 0 2.5 300 

0.0 '5.0 I Folding 
Cleanout .. --....... ~-~- ... Au~er ---- ---

2 . 5 Se~ 5.0 5.5 5 0 6.1 ~ts~~~e~am ~OO 5.'1' Clav (CL) &sands.,.t.a.n.e.· ('l::lv R.~mp 

2A 5.5 ' 6.0 6.1 6.45 ...15.0. .J..qr .AS. .AbtHIP ~.<In~c:.t-nn.A _'L~, .. "",I .. ,., 

6,45 :.£..fl -.6.J!..S ....2S..D. cO~Qr _.'ILeI..Y. ..f.ri.a.ble & .£ine-l!r..ain.M 

SaIllQ.le len..K.t h • 1 M£t. I 
I 

..5.~ 6 45 28 0 5 0 68 A -----1----- 5-5/8" 
Sandstone' red .to...hrm.m finp-R.n.c.k. ..B.:tt. -- - ---

28.0 68.8 2rained .Alt..er.n.atinQ ..sI!L-'l11 C::P.<Imc:: 

of sandstone~ shale &. limestone. 

_ Slightly moist at 30 f-.t but no wat r . .-. 
1 

.. 
of 2 

Nl Extra j af sariiple was made for m7~r. "/0.;" 
/ 



• 
1-· r-, r- r- r- r- ,-

Project 
. Location . . 

Drill Rig' Inspector . 
• -. - •••••. - •••• -.----_ ... __ ............ u •• a_ .. 

SAMPLE DATE 
NUMBER TAKEN 

WES ~O"M 
JAN 1. 819 

STRATUM DRIVE 

FROM TO FROM TO 

-

EDITION O~ NOV 11171 Io4AY BE USED 

• 
r- - r-

BORING LOG 
FIELD DATA 

Site 

Operator 

SAMPLE TYPE OF 

FROM TO SAMPLER 

-

• 
- - - --- ...., --., --\~ 

.-' 

.. 
Date 

Job No • 
Surface EI Boring No. WES-2-5-81 

.. _. . '. 

,CLASSIFICATION AND REMARKS 

Water level··rose overni~ht to 

55.8 ft. Blew bQl~ Qfwate~ & .~ 

cuttings. Installed well S~Ie~n; 'rq 

.. 

'. 

, 

Sheet 2 . of 2 Sheets 



f 
2 II Schedule 40 PVC Pipe 

. , 
Grout 45.1 

Bentonite 2.0 

Sand 

r-- ---~ 
3.0' 

50.2 
, 

1:= 

2= 
, ~ 9 48' 55.8 ~ • 

§---J 
5.32' 
~ 

sz Water depth at time of 
drilling 

§ Well screen 

A3-S 

739.24' MSL 

65.0' 

NWSC, Crane, Indiana 

Dye Burial GroWlds 

·Well Completion 

Boring Number: WES-2-5-81 

• 

• 

• 



• • • 
r- r-, r- r- ~ r- r- r- - r- - - - ~ ~ -, ~---, , 

-
BORING LOG 
FIELD DATA 

Project NWS~ Groundwater Stud~ Site Cranes IN ' Date 23 Sep Bl 
, Location Dye Burial Grounds Job No. 441-Gl:2Q.ll!lB21L22 " 

Drill Rig Failing Inspector J. Dunbar C. Drake Surface EI 736.58 WES-2-6-Bl I 

Operator 'Boring No. .I . _ .. _ ... _ ....... -._--_._ .... - ............ , ........ - .. ..... ..... 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. I 
Cont. CLASSIFICATION AND REMARKS NUMBER ~1~ID. FROM TO FROM TO FROM TO SAMPLER Press . 

j 
1 23 Sep 0'.0 0.0 0.5 0.0 2 :! Shelby Tube 0 ST Clay {CL~ - broWn to gre~ 10 ~Q1QI 
lA 0.5 1.0 2.2 2.45 0 ~ar dry. little cohesiQn. material 

1.0 1.5 10' distu[Qed b~ dazer. 
1.5 2.'0 00 SAmn lp 1l"nttth' , ,,1\ Ft 

" 

2.0 2.5 40 
j 

1B ~3 Sep 0.0 5.0 0.0 5.0 
I AFolding, 

~u~er '-- Jar Cleanout: Sample for NWSC -

material same as above 

.l 1'1Xed 
2 t23 :Sep " n 

' 5.5 50 fl 11 'Pi~rnn C:~m 0 S,T r.l~" (r.T,)· ~~m~ ~c:~hl'\"~ 

2A 3 c; F. n 6 33 6 1)1\ --'1l _T ..... Samnlp l~noth' 1 1)1) Fr 

6.0 6.55 '550 

2B D3 Sep 9.0 ..i() Q () c; () Q n 
7 AFolding ' uger Jar C1eanout: Samole for N'Wsr. -

material same as .above 
--~--

WE:'" ·0"004 819 ~ ~ 7. ItOITION 0' NOV 11171 MAY Bit USItO 
Sheet 1 of 2 Shr '~', 



r-- r- ,- r- r- r- ,- ,..... ,.... ~ . - - - -- ~ -., --~......., .• 

BORING LOG 
FIELD DATA 

. -
Project Site Date 

. Location Job No • 
Drill Rig Inspector Operator Surface EI Boring No. WES-2-6-8l -- ............. _._----_ ....... ,- ...... -.............. ... .. . . ... 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AHD REMARKS NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER 

23 Se..E 9.0 64.0 9.0 '50.0 
.rj!. 0 

Sandstone &.1nterhed..d.e..d. ... shala· -----1---- Rock Bit ----1----

weathered~ brown & darkgr~ in 

color--, soft ~~ot a~..J.l...f.t. 

.. 

' . 
. Monitored hole ~oi.lla..t..el:...a..t.. 50 ft 

for 40 min. & negatiYe ~e...s.ults 

23 Sen M..D. 70 h~ ~on 7Q .61 .. -~-.. I-!-.. ----
Ro~k:>~~t· ---- ---- Continued dl"illin~..&. ...hllY".".n ~ ~ 

& 60 ft encountered....w.a.te.r. 

Shale: dark _~re"y 

...... •• - 2 of 2 



:, 1 ".. 

r 

• 2" Schedule 40 PVC Pipe 

• 
Grout 46.0' 

Bentonite 2.0 

'Sl 
Sand 22.63' 

55.0' 

~ 
5.63 

, 

~ Water depth at time of 
drilling 

~ Well screen 

7 ! 
3.0' 

9.26 
, 

t 
5.29' 

A3-6 

7)6 • .58' MSL 

(/4~,1~) NEW 

65.0 ' 

ros~_ '3 

G:, 7(;, ~~ 

NWSC, Crane, Indiana 

Dye Burial Grounds 

Well Completion 

Boring Number: WES-2-q-8l 



1- r-, r- r-- ,- ,-

Project NWSC Groundwater Study 
. Location Dye Burial Grounds 

~ 
I 

Drill Rig FailinOg Inspector J. 0 Dunbar . _.' _., .......... -._--_ .. _--._.- ", ................. 

SAMPLE DATE STRATUM DRIVE 

NUMBER lWf FROM TO , FROM TO 

r- - r- - - --- - ~ --, -~~ 

BORING LOG 
FIELD DATA 

Site Crane, IN Date 24 Sep 81 
Job No. 44l-G1SQ .l1GR21/22 

Operator C. Drake Surface EI 728.73 Boring No. WES-2-7-8l 
~ .... o _ 0 

SAMPLE TYPE OF Hyd. Cont 0 CLASSIFICATION AND REMARKS 
FROM TO SAMPLER I ress 

1 24 Se.l 0.0 0.0 0.5 0.0 2.0 Sh~lbv Tub~ 0 S.T. Sandy silt iS~: brown dry. hard 
lA 0.5 1.0 2.0 2.15 0 Jar & contains 5% very fine 2rave1. 

1.0 1.5 0 Possible dozer1JjJ 
1.5 2.0 20 Samnle len~th' 2 15 ft 

'0 

4.0 2.0 2.5 100 

0.0 5 a 
I fOlding 

Cleanout· MateriaJ. ~e. .q~ .qh/'lup , R 124 Sen (\ (\ 1\ (\ All""''' oT.<"· 

Sample for NWSC. 

5.0 140,0 
)-)~/.:S 

1~.qnrfA~/'Inp, h,./'It.1T'\ -.Yeatherp-d 24 SEtl' 4.0 9.0 ----- ----- Rock Bit ---- ----
Q (\ 1\' ? Sandstoneh int.e.t:.h.e..d.de. rf.q,.lt O"r'P'U 

shale c: ..... A"!rl'\np ~ l ...... ~"'n 

grey & white~ hardness varies from 

soft to very hard. 

Slight damp area at 31.3 ft. Drill 

to 40 ft and monitored hole for 

- 60 min. with negative results. --4IIIIIIIIiI - -1 of 2 

.. 



• • • ,- ,-. r- ,- ,- r-- - ,- - ;- - - - - - - -r ...., • 

BORING LOG 
FIELD DATA 

Project Site Date 
. Location Job No. 

., 

Drill Rig 
, . 

Inspector Operator Surface EI Boring No. WES-2-Z-81 
__ • _ w •••• _ ...... _______ ....... __ ........ . ..... -. .. , -

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER 

24 Sep 51.2 57.3 40.0 57.3 ----- ----- Ro~k5~~t ------- Water at a~~roximatel~ 46 ftl 
Material changes to dark gray 

shale with interbedded sandstQne 
at 51.2 ft. 

Blew,hole of wliter & cuttings. 

Installed well. 
-~~~.-.-.--~- -.-.-.~ -~-.-I--.--

WES :.oN"'~' 819 EDITION OF NOV 1971 MAV BE USED 
2 2 

Sheet of Sheets 



Grout 38 
, 

.0 

Bentonite 2 .0 

r-i 7.3' 46.0 Sand 1 

Water depth at time of 
dxilling 

Well screen 

2" Schedule 40 PVC Pipe 

r--

3.0' 

; 

42.76 
, 

1= 
"--
f= 
~ 9.24' 
I--

-----! I--
I--
I--
I--

• 5.30 . 

-- ~ 

A3-7 

57. 

728.73' MSL (135. 15) NEW 

+ (O,lt.2 

~---

Cc3.1 '-

NWSC. Crane, Indiana 

Dye Burial Grounds 

Well Completion 

Boring Number: WES-2-7-81 

• 

• 

• 



• • • ,-- r- ,- r- ,- ,- ,,-.. r-- - ~ - - - - - - '\~ • 

BORING LOG 
FIELD DATA 

NWSC Groundwater Study Crane, IN 
.. 

Date 25 Sep 81 Project Site 
. Location Dye Buri.a1 Grounds Job No. 441-G150.11GR21/22 " 

Drill Rig Fai'ling Inspector J. Dunbar Operator C. Drake . - -" ...... ........... _-_._ .. __ .. , .. - " .. , ~ , .... , .... Surface EI ZJQ.22 Boring No. LIES-2-B-Sl 
.-. .' -, 

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF ~yd. ContI CLASSIFICATION AND REMARKS NUMBER ~i~1fi FROM TO FROM TO FROM TO SAMPLER ~ress . 
1 25 Sep 0.0 0.0 0.5 0.0 2.25 

. j 

0 S .T Si1tv clav (CD, li~ht h,.n1om ~ broW) She1bv Tube 
1A 0.5 1.0 2.2" 2.45 0 Jar in ~Q1Qta dr~. moderate cobes:foD, 

1.0 1.5 0 I1ni;n,.."., C!1iDht-1"_c:.t--f;; 

1.5 2.0 40 Samole 1enQth' '2 45 fr 

2.0 2.5 60 '. 

lB ~5 Sep o 0 5 n n n ~() 
I Folding 
Au~er .TA" CleaQQl.It: Sample fOI: UWSC -

material same as above. 

2 125 Sep 50 . ~ ~ ~ n F.. F..Q 
3 Fixed 
Piston Sam 0 S.t. Silty c1av (eL): 1t brown. to 

2A 5.5 6.0 6.6<; drv stiff moderate ~o-
I 

6.84 10 Jar brown 
6.0 6.5 180 hesion uniform 
6.5 6.84 BOO Sample 1enl2:th: 1,84 Lt 

lB t2S Sep 6.84 5.0 h At. 5.0 6.84 
I FOlding 
Auger Jar Cleanout: samEle fot NWSC - ! 

material same as above I 

WEe ~o,,"~. 819 EOITION OF NOli tUt MAY ae: USEO Sheet 1 of 2 Sheets 

. i 
'. ~ .. ~;" 



:x:
I-' 
I 

N 
N 

Project 
Location 
Drill Rig Inspector 

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

SAMPLE DATE STRATUM DRIVE 

NUMBER TAKEN FROM TO FROM TO 

) 5 Sep 6.84 58.0 6.84 40.0 

---

.. 

)5 Sen 58 0 60 1 fiQ 0 . f,O 1 

I 

----_. 

WES ; .. ~:~. 819 EOITION OF NOV 1971 MAY BE uSED 

• 

Operator 

SAMPLE 

FROM TO 

---- ----

---~ ----

BORING LOG 
FIELD DATA 

Site Date 
Job No. 

Surface EI Boring No. WES-2-8-81 

TYPE OF CLASSIFICATION AND REMARKS 
SAMPLER 

)-)/0 

~Rock Bit ---- -- Sandstone & interbedded dark gre~ 

shale: sandstone varies from 

white. grey brown to reddish 
brown. 

From 30 to 35.7 ft soft and slight. y 

damp. Monitored for water at 

40 ft for 40 min. & negative 

results • 

5-5!8 
Shale: dark I!rev Rock Bit ---- ---

--

2 Sheets 2 of • Sheet , 

• 



• 

• 

• 

~ 

Grout 41.S7 
, 

Bentonite 2.0 

f Yo 
, 

16.23 

L 
Sand 

I-
If--

~ 
~ 
I--
I--

1= ~ 

"--

\l Water depth at time of 
drilling 

§ Well screen 

2" Schedule 40 PVC Pipe 

, 
3.0 

; 

45.S7' 

S.90 
, 

-J 
5.33' 
~ 

i\3-8 

.. 60. I' 

730.29' MSL C7 2..'1 .Co,=-) NeW 

- . ~3 

NWSC. Crane, Indiana 

Dye Burial Grounds 

Well Completion 

Boring Number:. WES-2-S-S1 



I Hoi. Ho.wEs z - 9c ~ 
f loc""Sto.t IMST~ATlOM 

.rn<! I SttEET I ORILUNG LOG vis A//#~ ~{'(,,,,! 
, 

/.A:lv<-t of/6 SflEETS 
L .... O,IECT 

~/"~«'Dk/c. 
tao SIZE AHO TYPe: or en .4' 0 L.V",.t//~_ ~r<.... 

64~,;.s I. DATUM FOR EL.E ..... TlON ~O.N rnuI"'MSl;f 

ILLOCATIOfI(~ __ S. .. "'" • I 
l>~1t' t5'<U'/,Q ~rl7"'_./ 11. MANUFACTU .. E .. ·S OESIGNATIOH or DRILL 

• .. ORIL!-IHG AGENCY 

U/£S 
m,h,-k /SOO 

IJ.· TOTAL MO. OF O ... ER- ,.,. ......... ~O 1 UNOISTUfilec.o 
.. ~£ NO. CAe ............... d"e\ ·eURO£M·S,...P\.U TAItEN : -,.,.~ lu.-£5·Z- 9C-6'b 

Ie. TOT AL NUNGER CORE eoXES 
s. .N_E OF DRILLER 'kl ~J • / ibh ~d )'/{.,... Ia. ELEVATION CftOUflO .ATER LJ. . ,.,,~., I-
C. DIRECTKIM 01' HOLE ,STAftTA ICOV;t..E.T£D 

Q1'vUncAt.. d ..... ~LtN€O Ie. DATE MOLE 
/Z 9/.t'7 : I z.~Jt.e oc: __ "'OM ~C"T .. 

i7 •. "HIC«NESS or 0 ... ER8UR,?EfI ~,o 
17, ELEVATION TO," OF HOLE '/.37.83 
Ie. TOTAL CORE RECOV£RY FOR _ING -1 4a, 3G. T;OC. 'I. 

.. DEPTH DRILLED INTO ROCK 
... SIGNATURE OF ""pe:e\'~ G~7115'.:5r 

~;;TOTA'-OEPTH OF MOLE' /7$,1} , , .. P.~"h-d LV. ,t/#~ ~ 
CLASSIFICATION Of' MATERIALS 'SCURt! 80X OR REMARKS 

o,EVATIOM DEPTH Lt:GEICO -
(1) __ "'" 

RECOV- SAMPLE (DnI,,.,.. ' ............ to .. , ...,,.., 
ERY NO. .... ~I'f ..... Me... " .14ftlUc.ad . " c 4 . f • o _ 

C~er s;71) .s"'h~~. j),.//kj w/ Q 6' d,'~. f-

= f-
/77t:>;~ f,.n f--= 81"- y~r-, FIN;I,I 4"7e/" .,era-- f-- IIr,n I-- ~I" I h I 

0.0 /0 /~..8'. f-- z,,J f--
/V",.f-~ 1= ,..:::. Se-/- -, d.' ~ 

s;j... ;,r 60"'',.,5 
t:; -0. VC I-- JS ,t., f-- ~rk,~~ (bs-----,- f-- F--_r -r/,;,k,.. /07 f-- <t. 

/tj,B '. t!/~~ f--= kx;c/,~ ar~a.. v/,/<,r. 
I-

,644 -I-d //, ~ , t.../ f-- 1= - ~r';'£ ~/r'.",1., .s /z. "d;. J? R. ~;T. - f-
2..- ,be ~r.h;"/'i /:"//. I-- I-- s 14,.,1../ ~,.,"'1 I-

= l-
I-- 00/ # tP ""'U'~/." .. I-- I-- a..f. //.z p- I-- I-- I-.3-= l-
I-- f-- f-- f-- f-'. - f-- f--

I 
f-- I-

i-= I-

- I 1= 
- t-- t:: - - t: -- I-- I-

s-· f-- - shc.;l~ 1'1\01,:" 
I-- - ~:IIJ I-- - \ I-- .-

hd, 
I-- 0 ... .t- "-a.", f-1., I-- -- I I-

= - . ......,; .:5"'7 p/5 ~ 1-$ 1= - ~ 

f-t:.":::' 
... 

~ ha..J -- FI ... k~ J t:: - - f-- . 
f-= - f-

-= - . l-
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APPENDIX B 

SAMPLE LOG SHEETS AND OTHER FIELD FORMS 

B.1 Soil Sample Log Sheets 

• B.2 Ground Water Sample Log Sheets 

B.3 Surface Water Sample Log Sheets 

B.4 Sediment Sample Log Sheets 

B.S Chain-ot-Custody Records 

B.6 Monitoring Well Inspection Sheets 

B.7 Monitoring Well Development Records 

B.8 Monitoring Well Water Level Measurement Sheets 

• 
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APPENDIX B.1 

• SOIL SAMPLE LOG SHEETS 

• 



SOIL SAMPLE L.OG SHEET 

• Project Site Name: NSWC Crane, IN Sample 10 No.: 6J.-rS. . ·13~1 d'?/ 
Project No.: CTO 10 job # N7141 Sample Location: ~:LSB~ Sampled By: V 

Vsurface Soil C.O.C. No.: IfM/li=~~A 2:~~:H' oz 4 
Subsurface Soil . 

Page-Lof I 

o Sediment ' - - Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -
Date: 07/.)('/0/ Depth Color Description (Sand, Sill, Clay, Moisture, etc.) 

tTime: OU31 fllv-,4, 
6i~ Melhod: D PI -~ re.--- 9-11 I b;t9w# 

v:. F,;1/~ ~tf' 
Monitor Reading (ppm): ~ O/; 

~POSITE SAMPLE DATA: , 

Date: ............... Time Depth Color Description (Sand, SIlt, Clay, M . , .) 

r---...... ~ 
Melhod: ~ ~ 

.............. ...... ~ ~ 
Monitor Readings ~ ............... 
(Range in ppm): ~ r---..... 

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

• ,~ 
,.... ............... 

~ 
, SAMPLE:COLLECTION INFORMATION: . ',., 

Analysis Container Requirements Collected Other 

iApx. IX Total Metals plus AI, Ca. Fe, Mg, Mn. K, Na (1) 8 oz. Glass v' Laucks 

Dyes (1) 8 oz glass V Crane lab 

Grain Size & Bulk Densily (1) 8 oz glass Crane lab 

!Add: pH. CEC, TOC ., 98% 01 SSfi'iJ51es (add to metals) / LAUe#( S' 
liU//-I 

OBSERVATIONS IHOTES: ' ..... . " ~: MAP: '. -" ...... 

~pl;uJ~>-
-4(/ a.qfoU ,fyYd' ~e> M5}t~~ ,t¥' --

1n--7kP:74 d'1"" /If, CEC nz: 
.#tJ / 

Oll/"U.«--

V8IVh.e . 

:J jlfl"'> ~<!~ # FI'l4v2£, 5'- t 7 J i~> '--' t 
Clrclelf,Applicable: 

.~h-ctMSI~S;;-' 
, , 

Duplicate ID No.: . 
7U-'t fJV(, fO(7)501(){ ~h-L-• ,,- '" 



SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o .,surface So.il 
~Subsurface Soil 
o Sediment 
D Other: 
o QA Sample Type: 

NSWC Crane. IN 

CTO 10 job # N7141 

MSIMSO Duplicate 10 No.: 

Sample 10 No.: 
Sample Location: ......... ~~~9-,--..
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

(1) 8 oz. Glass . 



• 

• 

• 

Project Site Name: 
Project No.: 

gisUrface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

GRAB SAMPLE DATA: 

Date: 071;))/ 0/ 
!rime: 095"L 
Method: Df'I -~ re, 
Monitor Reading (ppm): () 
CQM..POSfTE SAMPLE DATA: 

Date: ............... Time 

--~ 
Method: 

-

. ·:·~·:·I~.~~-~ ,\~,~:~.s:~.~~t!~\::~.~: ~f .. ~~; .. t ... -~:~" 
t ;1 r : . 

. . : ~{.:-:: .f " 

~~~.~. , ;:~ 

SOIL SAMPL~i:OG SHEET 

NSWC Crane, IN 

CTO 10 job # N7141 

. ' 

Deplh Color 

0-)" ( If· 6/ 
Deplh Color 

~ 

Page..L of I 

Sample 10 No.: A \ /' 
~J. ""-

Sample Location: 1)l.. S t:f 03 
Sampled By: 6. IfM,v 17-.lbiAh 
C.O.C. No.: OZ3.q I C 02.~94 

. Type of Sample: 
[Xl Low Concentration 
o High Concentration 

Description (Sand, Slit, Clay, Moisture, etc.) 

5i!f~ , ~~~&~. 
-

Description (Sand, SIlt, Clay, M . , .) 

~ 
~ 

............ ....... ~ ~ 
Monitor Readings ~ ............ 
(Range in ppm): ------- r--....... 

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

~ ............... 
~ 

SAMPLECOLLECTlON INFORMAtiON: .. ..... 

Analysis Container Requirements Collected Olher 

APX.IXTolaI Metals pillS ~I, Ca, Ee, •• 9, MR, K,Na /(k/)/ (1) 8 oz. Glass. ,; Laucks 

Dyes (1) 8 oz glass _tL Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH. CEC, TOC to 30% 01 samples (add to metals) 

OBSERVA noNS/HOTES: .. i MAP::" . .. ' 

.A.-c i/f)r J; u; /,; F.?;IJ : 
Go 

~-w/.; 0-/ ~ 
D).S5t?3000/ -') 

02 55 0'3 c900 l.. -~ tf)~ tJ-). ~>-
r 

5C€ FI,l.Iv2E- <)-17; 
Circle If,Applicable: , Si97&): . i 

MSIMSD Duplicate 10 No.: ;,LeI u< 4--£!d. L-.- -'- -
,/ or-

V 

.... 



Project Site Name: 
Project No.: 

D Surface Soil 
[VSubsurface Soil 
D Sediment 
o Other: 
[] QA Sample Type: . 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN : 

CTO 10job#N1141 

MSIMSD Duplicate ID No.: 

Sample 10 No.: 

Sample Location: ~~7"'!""'~~:"""":7I~~. 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 



• 

• 

• 

Project Site Name: 
Project No.: 

rI Surface Soil 
D Subsurface Soil 
D Sediment 
D Other: 
D QA Sample Type: 

Date: () 7/ l'/ / (J/ 
Time: I (J'f(JIj 
Method: LiP! ~ 'Wlt/d t:.Qre. 
Monitor Reading (ppm): 0 

f , I '., ~ , 

NSWC Crane, IN 

CTO 10 job # N7141 

Depth Color 

Page-1-of 

Sample 10 No.: ~ {,e4tJ 
Sample location: ~ ~o~ 
Sampled By: =wz::: iA~44 I 
C.O.C. No.: 02383 .OZ39 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

Description (Sand, Slit, Clay, Moisture, etc.) 

c0'~ "/-:# 
~P9$m::S~F!LE.;O~TA:,' ,: '::t;;';:,:::,,;';';i~,>j'::<i:':i:'i""\'"""'" ,,;,t:"':i~:;':;::'::,i{i;S;),i',:r'ii,};"~:';~~:;;):;~:: .. , ,"~'W<:" ,\:,., '.:' >;.' '.' ... :.. ". .'; 

Date: ............... Time Depth Color Description (Sand, Slit, Clay, M 

~ 
Method: 

.................... 
Monitor Readings ~ ............. 

(Range in ppm): ~ -- ............... 

~~ ............... 
~~~----+--------+--------~------------~-~~--~ 

~AMP.~.:;P.Q~~ql1Q'~ln,~ ~PF:t.~~:n9.~.:~~~~~~:~:~:';~~Ul?;:~ .~i::L~!:j : ;:~:;.::~~:j~;.:~ ~~::'F,,?-:~.,~.~':l~ .. ~~ :-.. " ," , ~ ~ ~~.,:~ ·).;:ii~;;;i:;,;:~::~:i;~~~i~~U~~;;;.i;:~?;;: :h:;]:~ !{i ti;U~~:;;i::~:~~;(~;j;~:;:(\!·_::&::~:;:::·~.::::-'.:';;'~: ,~.;~. ,:;:.~: ;,j 

Analysis Container Requirements 

!APX. IX Total Metals ,,1119 01, Ca li'a, "'g, Mil, 1<. Na (1) 8.oz. Glass 

Dyes (1) 8 oz glass 

luraln ""£" <X OU,I\ '""""""Y (1) 8 oz glass 

J 
Add: pH, CEC, TOC to 30% of samples (add to metals) 

/tvC(h ldv~ -hRP .' 
~-O:Jf 6-/ / f! f 
I.,,~ 0-) {" 6,,!? 

MSiMSO Duplicate 10 No.: 

.:;:. r 1.", 

~k :rtllVz. 
.~ (o';l~o'tOtJdl.l 

j"j .,. 

--oj) & 2 HO'jaIJ}) 
5> 
l' 

~/.iIU 

':,j,j"""':;:';',';,"';"j,';, 

Collected Other 

Q?a/ laucks 

t:10ol. ./ Crane lab 

Crane lab 



SOIL SAMPLE LOG SHEET 

Page. I of 

Project Site Name: NSWC Crane. IN Sample 10 No.: ~~~.8 0'10JoS-
Project No.: CTO 10 job # N7141 Sample Location: ~"1-2H.Qil 

" 
Sampled By: -Al~9 ~~,J o Surface Soil C.O.C. No.: 02389 ,02 0 

• 
Ir Subsurface Soil 
o Sediment . Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

. GRABS~PLE~OATA: -
Dat~ _~d/~f _Depth Color (Sand, Slit, Clay, ., etc.) 

n-ime: Otfj£ 
( C/', 5;Jj; C~ IMethod: lJff_"'AIUI ..... "~ 3-·,5 Lf.. 

IMonitor Reading (ppm): 0 
III:: SAMPLE OATA: ' .. 

IDate: Time Depth Color (Sand, Slit, Clay, ~ 
............... ~ 

Method: r---..... ~ 
.............. ....... ~ .",-

Monitor Readings . ,.",... .............. 
(Range in ppm): ~ ............... 

~ ~ ............... .. 

~ 
II""'" ............... 

~ 
C:lI.MDI·j:·,...n, :CnON 1~"nDM~nO~ .-. 

~ .. ~ Other " ..... J~.~ .... '1w .. ~ ... - .. ~ 

jAPX. IX Total Metals p111S-A1. 98. "Ii, Mil. Mn. ~. ,je Iftv/f . (1) 8 oz. Glass / Laucks 

IDy~ (1 t 80z glass ,/ Crane lab 

IGrain Size & Bulk Density (1) 8 oz glass Crane lab 

tL J 

iAdd: pH. CEC. TOC to 30% 01 samples (add to metals) 

80F-. J(lr 

nONS i: .... u I I::~: 
--"'- '::':, '.' ' :···.c.: .. :'; IMAP;",:: ,-

, . 

56€ Fr ~L(lQf.. 5'-,7 
IClrcle R . .' .. : .. ': '.' '.',' 

-;!Z;;?4~ MSIMSO Duplicate 10 No.: 

- -
.,. 



".' .. ~;'··:~';'~~~~:F'r:;·;,,;(/·/::, 

. < ~ "I"~:~ ,'~. . 
SOIL SAMPLE'1J~(; ~HEET 

Pagei-of I 

• P~oject Site Name: 
... \ . 

Sample ID No.: f;btt h"low NSWC Crane. IN 

Project No.: CTO 10 job # N7141 . Sample Localion: ~:L ~foj" 

tr Surface Soil 
Sampled BY:r'AijT 111\2 
C.O.C. No.: Z 8' € oz 90 o Subsurface Soil 

o Sediment - - Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -
Date: tJ7/.)I//&1 Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

trime: 01'50 
fJ~ J-. r 6r d7t; 5;;( . Method: t1 fJJ- h-W/P dX'l- Lf. 

Monitor Reading (ppm): 

CQM,POSITE SAMPLE DATA: -
Date: ............... Time Depth Color Description (Sand, Slit, Clay, M ~ -- ............... ~ 
Method: r--........ ~ -........... ...... ----~ Monitor Readings ~ --......... 
(Range in ppm): ~ ............... 

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

~ 
SAMPLECOLLECOON'INFORMATlON: 

Analysis Container Requirements Collected Other • 
APX. IX Total MetaJ5 pitts AI, ea, Fe, '2'::'I;y' Na (1) 8 oz. Glass ,/ Laucks 

I}fes (1) 8 oz glass ,/ Crane lab 

Grain Size & Bulk Density (1) 80z glass Crane lab 

Add: pH, CEC, TOC to 30% of samples (add to metals) 

OBSERVA nONSLNOTES: .. .-:: MAP::, 

AC~Qrj.#J h N ~ 5tf-n-,l :rtJ Po. 

[,w,t~; ()- ( / ~f -'"» otftOS-OOOI 

~)e 
~ 

~ ~ ()). §i3 &J!) C)()O:J-" -'- 55 
ft' 

({wll 

# FI '~v2€- 5'-17 
Cllde ItApplicable: . . . 

~~L~~~ MSIMSD Duplicate ID No.: - -• ~ 



SOIL SAMPLE LOG SHEET 

Page---L ofl 

Project Site Name: NSWC Crane. IN 

Project No.: CTO 10 job # N7141 

o Surface Soil 

Sample ID No.: 0 J-z.B e S-ceo..9 • 
Sample Location: ~ ~JJg 
Sampled By: _ ~_ L.ll1JjdJt' 
C.O.C. No.: OZ389 E 02390 

If Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

GRAB SAMPLEDAT A: 

Type of Sample: 
(X] low Concentration 
o High Concentration 

Date: ()"1 / .) !f[£J / Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

trime: I tJ J6 
Method: I) n - flWl-Ud Cr)/~ 
Monitor Reading (ppm): 

80- 61e ' • ·0.0 t/. Gr, 

cQM.POsrre SAMPLE DATA: 

Date:............... Time Depth Color DescrIption (Sand, Slit, Clay, M"~ 
- ............... ~ 

Method: 

Monitor Readings .",,- .............. 

~ -~. (Range in ppm): ~ :-""'1IIIIIIII 

~~ ............... 

SAMPLE COLLECTION IN FORMA nON: . 

Analysis Container Requirements Collected Other 

APX. IX Total Metals pltl9 AI. Oa. Fe, Mg, MR);':; If (1) 8 oz. Glass ,/ Laucks 

Dyes . (1) 8 oz glass ~ Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH, CEC. TOC to 30% of samples (add to metals) 

OBSERVA~S tNOTES: 

ctrcte.HApplicable: . 

MSIMSD Duplicate 10 No.: 

• 



:. ~~ ~ '~j~"~::~'\'~:i1~11: ~:I" '·!'i:.·:;·i;:.:,,>·· ... . : ~ .. 
:::~:~~. " 

SOIL SAMPL~~':i~~ SHEET 

• 
Page-L of I 

: 
O:L 5' /.!; OCo7CJ? Project Site Name: NSWC Crane, IN Sample 10 No.: 

Project No.: CTO 10 job # N7141 Sample Location: -R: -::L S6' 06 
" 

Sampled By: ~ lIud:.Z ~ o Surface Soil C.O.C. No.: 02'591 e 02394 
~ubsurface Soil 
o Sediment . . Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -
Date: '/1 dJ7I~1 Depth Color Description (Sand, Slit, Clay, Moisture. etc.) 

!Time: /6.,7/ IftJ/'ll ~/ ~;p ~£ Method: IJ f1 -JU4c/11· e-Q( e J-f' 
Monitor Reading (ppm): 0 (//,A#~' 
C.QM.POSITE SAMPLE DATA: ;, v' .. ' .. --
Date: ............... Time Depth Color Description (Sand, Slit, Clay, M 

~ 
• c.) . 

............... ~ 
Method: ~ ~ 

.............. -..... ~ ~ 
Monitor Readings ..- ............. 
(Range in ppm): ------- - ............... 

~ ~ ................ 

• ~ 
II""'" ............... 

~ . 

SAMPLECOLLECnON INFORMAnON: 
. .. ..... ' 

Analysis Container Requirements Collected Other 

iApx. IX Total Metals plus AI, Ca. Fe, Mg, Mn, K, Na (1) 8 oz. Glass v' Laucks 

[),tes (1) 8 oz glass ,/ Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH, CEC. TOC Ie as% of samJHes (add to metals) V LAUC.KS 

1-ftv'iI 

OBSERVAnoNS j:NOlES: 
.. ..' ......... : .. :}: MAP: ; 
..... ' .. ' 

sec FI'~"2E: 5'-17 
ClrcieHApplicable: 

)U~?C~ MSIMSD Duplicate 10 No.: 

.- - ~-• /' 
, 



Ol5f30707!)~ 

11; SOIL SAMPLE LOG SHEET ( 17#'/I 
Page-L of I 

Project Site Name: Sample 10 NO.~ &)S()7oerC? NSWC Crane. IN • Project No.: CTO 10 job # N7141 Sample Location: _0 L.. :Yb IJ1I P 7 
Sampled By: /~~/L- 7' .. 

U Surface Soil C.O.C. No.: OZ~8~ ~ o2~90 
(ySubsurface Soil 
U Sediment . - Type of Sample: , 

o Other: [X] Low Concentration 
U QA Sample Type: U High Concentration 

IGRABSAMPLE.DATA: .' 

IDate: O? / Jtfl t)~ Depth. Color (Sand, Slit, Clay, "'''''''''''''', etc.) 

!Time: /¥5S 7-~ /-1.. //ty >"P~~ IMAlhnti· o W- !wit/\) - CQh .;;.-~ /fIYH ;::;~~ 
IMonitor Reading (ppm): 

II~ SAMPLE DATA: ..... : 
~-IDate: ............... Time Depth Color (Sand, Slit, Clay, -r---........ ~ 

, .. ~ ~ I"'""U'UU' 

.............. ........ ---- ",-

IMonitor Readings -~ ~ 
I(Range in ppm): ~ r---........ 

~ 1'1"""" ............... .. 

~ """"" ............... I. ~ 
ISAMPLEr.m I oIlurtINFORMATION: ' ... :- ..... ".: ...... 

Analysis ~ ,.. ... Other , ........ " .. " , .... ''''' 
~PX. IX Total Metals plus AI. Ca. Fe. Mg. Mn. K. Na (1) 8 oz. Glass / laucks 

!Dyes (1) 8 oz glass t/ Crane.lab 

IGrain Size & Bulk Density (1) 8 oz glass Crane lab 
.. 

IAdd: pH. CEC. TOe to..'lN'L. ,,1~,,",nl"'<1 (add to metals) ~ L~I.lc.~ .s 
fWd 

. _. •. 1 .... " .. IUIE:;:'; .::' . .:; ..... . '" IMAP:: 

-

56£ FI ~~lQE- 5'- t 7 
1r.1 ... 1 .. N.A, 

:u~~ MSIMSD Duplicate 10 No.: ~~~/ - 7 < ••• 

'" 



'i ~.~""'''{);'~ 
. ··,0' 

Page-Lof I 

• j' 

~~lo~ Project Site Name: NSWC Crane. IN Sample 10 No.: 5t...(.. 
Project No.: CTO 10 job # N7141 Sample Location: o ":LS13ofJ 

Sampled By: /( ,HtA,J /7: AP~¥~-;'; rr Surface Soil C.O.C.No.: OZ~8 9' E.. oZ~Cj 0 o Subsurface Soil 
o Sediment - - Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -
Date: 07 L'~J6I/ Depth Color Description (Sand, .SIIt, Clay, Moisture, etc.) 

!Time: /os8 
0-"-' e,4)1~ >-:"11 Method: /) 17, '!IIIf-«~ClJ Ie' (/; h.rQ/t/A/ 

Monitor Reading (ppm): 0 
CQrt,POSITE SAMPLE DATA: 

~ Date: ............... Time Depth Color Description (Sand, Slit, Clay, M 

-- ............... ~ 
Method: ~ ~ 

.............. ...... ~ ~ 
Monitor Readings .,.- .............. 
(Range in ppm): ------ ............... 

~ 
~ ............... 

• ~ 
~ 

~ 
~ 

SAMPLECOLLECnON INFORMA nON: '.' 

Analysis Container Requirements Collected Other 

APX, IX Total Metals phl9 AI. ell. Fe. Mg. "'". I~a Ifw~ (1) 8 oz. Glass ./ Laucks 

DJes (1) 8 oz glass ,/ Crane lab 

Grain Size & Bulk Density (1) 8 oz glasS Crane lab 

Add: pH. CEC. TOC to 30% of samples (add to metals) 

OBSERVATIONS I. NOTES: . , MAP:,;'.: :':: .... .. 
, ..... .. ) 

~J~'d *' FJI ~kI~ )if). 

~t,rl" 0-1', -~' .-'? 0" 7fJo/lo ooj 
55 . 

J-J~ ()-J- '35 ..» 0) §-fjo801)O /}.. 
5; 

, ftL 
/{tpll 

-

\ sec FI <jL(lQE- 5'-17 
Circle. H.-Applicable: . .. , ., ..... Signature(s~ . 

MSIMSO Duplicate 10 No.: .- /~., b.'~~~ ~ -
~::L-• ./ , 



SOIL SAMPLE LOG SHEET 

Page.l of 

Project Site Name: NSWC Crane. IN Sample 10 No.: e ~ 5 eGBe?fJ! tJ 
Project No.: CTO 10 job # N7141 Sample Location: 

JJ:t£W}fr# Sampled By: 
VsUrface Soil C.O.C. No.: 

Subsurface Soil 

e 
D Sediment - - Type of Sample: 
D Other: [Xl Low Concentration 
D QA Sample Type: o High Concentration 

GRA~ SAMPL...:DATA: -' 

iDate: .:r±5J Jl112!l1 t9i Depth Color (Sand, Slit, Clay, . etc.) 

fT~ '11/5 
6--/& 

t' 

11//17 /7/v~ ;:?fod) 
IMethod: 1!Jf>1 
IMonitor Reading (ppm): c? 
,_-=.:. __ II': SAMPLE DATA: . '. ;;;;p,--
'Date: ............... Time Depth Color .....-........ ., (Sand, Slit, Clay, ... -............... ~ 
Method: ............... ~ 

.............. -..... ~ ~ 
Monitor Readings ~ ............... 
(Range in ppm): ~ -............... 

----~ ............... 
~ """"'" ............... 

~ 
!':4MPI'F.·r.nl "'UN .. · _" .. ,IIUN; '. Ie Requ ............ "" ~ Other 

IAPX. IX Total Metals plll!IlAd. Ca. ~e. Mg tMI If. Nit- 11 tt/ #" (1) 8 oz. Glass / Laucks 

I Dyes (1) 8 oz glass t/ Crane lab. 

iGrain Size &'Elulk Density J1) flO} gla~ Crane lab 

. !Add: pH. CEC. TOC to 30% of samples (add to metals) 
, 

.--.., ,IIUNo:>/NOTES: : . .'.:.,".-,.:. '. ": .. IMAP:i:· 

.' 

>% FI '}~ ,,2 IS 5',.;17 
1r.lrel .. ~1'/ -.•. --~/~ ~ 

MSIMSD Duplicate ID No.: ~ .. a.-- . ?--7~. L 
/' 



• "-:-- .. "~'\~\~}:~.'''~: :: !, :'; 

, '.,' 
.:t·~:·t~·~'f 

SOIL SAMPLEEOG SHEET 

Page-Lof I 

• Project Site Name: NSWC Crane, IN Sample 10 No.: jU/ fu-~v' 
Project No.: CTO 10job#N7141 Sample Location: ~~eo~ Sampled By: 

I¥ Surface Soil C.O.C. No.: . ~ AI[ ~~) 
o Subsurface Soil 

0289 [0 0 

o Sediment - - Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLEDAT A: -
Date: ()7/).¥ /0/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

!Time: IJ/5 - . 
~;I{ f-CJ-J r br, ~1lfI1C Method: ()PT- ~lJco'iL-

C'1-"~1f 7;/! Monitor Reading (ppm): 

CQriPOSITE SAMPLE DATA: 
, 

Date: ............... Time Depth COlor Description (Sand, Slit, Clay, M -:--r.r ..... ............... ~ 
Method: ............... ~ 

............. ....... ----~ Monitor Readings -~ ............. 
(Range in ppm): ------- ~ 

-----~ ............... 
~ """"" ............... 

~ 
SAMPLE COLLECTION INFORMATION: . .. , 

Analysis Container Requirements Collected Other • 
APX- IX Total MetalS ~Ius AI, ca, re. Mg. Mil. 1<. He (Wit (1) 8 oz_ Glass / Laucks 

.L 

Dyes (1) 8 oz glass v Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH. CEC. TOC to 30"10 of sampies (add to metals) 

OBSERVATIONS tNOTES: . ,,:",': .. ' , ..... , .. ,: MAP::" . '", .' 

Aw/~~ /-" Fft )lttyJJ(~ Tj) f/t) 

-~fJr{f ()-( / ~! -..,.... 0).. .5? 0 '1 tJ () (I I 

JJt O~,4 ~J -,. OJ-5}() r f)(J(')L 

# FI 'l.("2~ 5'-17 
Circle. If/Applicable: , 

i~tL-MSfMSD Duplicate ID No.: 7~/· --. • 



SOIL SAMPLE LOG SHEET 

Page. I of I 

Project Site Name: NSWC Crane, IN Sample 10 No.: () t:.7 B 0 1 0709 
Project No.: CTO 10 job # N7141 Sample Location: ~)"'780 ~ 

.. Sampled By:'gW"l l= fdA) o Surface Soil C.O.C. No.:. 02 89 02 90 
B" Subsurface Soil 

• 
o Sediment . . Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLE DATA: -

IDate: ~ KII'H 71 I ~I Depth Color (Sand, SIlt, Clay, .... . etc.) 

tTime: i~"\ 
/ /1 !J;-t!7f//pI~p tTY' Ln ./J<::::d 1/ 

'V,.,u,vu. () Pl 'I!IM-q,C<Ir~ )-~ . ,A/C (y ....... -'{/ 

IMonitor Reading (ppm): . '1-1- '1/" A-~ M 
lit: SAMPLE DATA: V·i/ .. ~~ 

iiiirr--IDate: ............... Time Depth Color ... .'" (Sa"d-, S!lt.~y, 

r---........ ~ 
IMethod: r---........ ~ 

~ ...... ~ ~ 
IMonitor Readings ~ .............. 
I(Range in ppm): ------- -- r---........ 

---- jIIII""'" -.............. 
~ 

III"" ............. -~ 
IC!U.u~H:r.nI LECTiON INFORMATION: " 

Analysis "'Dr ....... "" Other • IApx. IX Total Melalsfil!ll9 AI, 9ft, Fe, illIg, Mil, ""' NIl 11ft/I! (1) 8 oz. Glass / laucks 

IDles (1) 8 oz glass ~ Crane lab 

IGrain Size & Bulk Density J!)80zglass Crane lab 

IAdel: pH: CEC, TOC to 30"10 of samples (add to metals) 

IVIU IU",::;I NOTES: .... .. ' .. IMAP:>' .• · .. " 

# FI 'jl.( v2E- 5'-17 
Ictrele, . '. 

':~~~ MSIMSD Duplicate 10 No.: • --
l-



;. ,'~' : 

SOIL SAMPLE'liOe:; SHEET 

• Page.-L of I 

Project Site Name: NSWC Crane, IN Sample ID No.: .flU?- 6ei,w 
Project No.: CTa 10 job # N7141 Sample Location: Q-:L~~7° 

(( Surface Soil 
Sampled By: ~ 'Jr~:E A,.~ ~ 
C.O.C. No.: OZ38~ ~ OZ.3rO 

D Subsurface Soil 
D Sediment - - Type of Sample: 
o Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

GRAB SAMPLE.DATA: -
Date: '7/ J"V/ "I Depth Color Description (Sand, Slit, Clay, Moisture, etc:) 

Time: /3'/Jr 
{).:-;; f 61'~ tJ7;(?Y/C. 5',"/1 A' Cty:7pr Method: f:.. ff - w.tCIl ea'e 

Monitor Reading (ppm): 

CQDd.POSITE SAMPLE DATA: -
Date: ............... Time Depth Color Description (Sand, Slit, Clay, M ~ 
~ ~ 

Method: ............... ~ 
............. ........ -----~ Monitor Readings ~ .............. 

(Range in ppm): ~ -~ 

----",.- ............... 

• ~ 
II"""" ............... 

~ 
SAMPLE· COLLECTION INFORMATION: . . . 

Analysis Container Requirements Collected Other 

APX. IX Total Metals IIIY~ AI Ca Ell, IIg, UA, II;IIHa 1;11/11 (1) 8 oz. Glass t/ Laucks 

Dyes (1) 8 oz glass V Crane lab 

Grain Size & Bulk Density (1) 80z glass Crane lab 

Add: pH, CEe. TOC to 30% of samples (add to metals) 

OBSERVATIONSJNOTES: .-'., ", MAP::' .,' 

A.c{dllJ~~'i {-() psp ~lPWe{(J. XIJ ;JCJ· - ~ - , 
~ ~+1t\7 0- (' ~~ -7 OJ 5'5/0 Off/I? I 

~e gJe 6- J- I ~~ 
A' o~ cf; iO Bool 

56C FI'I../~E- ~-17 
Clrcle'HApplicable: i' Signature()1~ ~ . 

MSIMSD Duplicate ID No.: .. - h"~L • ,. 



SOIL SAMPLE LOG SHEET 

Page.' of~ 

Project Site Name: NSWC Crane, IN Sample 10 No.: O)56!,oOB("o 
Project No.: CTa 10 job # N7141 Sample Location: 12~ (0 • Sampled By: 11~1frH/I /7. Ll ,:-A ~ 

Vsurtace Soil C.O.C. No.: 02389 e-oz~<)o 
Subsurface Soil 

o Sediment . . Type of Sample: 
o Other: [X] Low Concentration o QA Sample Type: o High Concentration 

IGRAB ~4UPII= DATA: - .' .c. 
IDate: 07 I .;;0/ / 191 Depth ~()Ior J~ SIIt,~lay~ .J etc.) 
Irime: 1'117 

~o-t:r /I~fr 5/ftt/d ~:/.-/ M~1tlc:Id: f1f r. .!'\kClj~/~ h'"y<: 
Monitor Reading (ppm): 

Cm4.....POSITE SAMPLE DATA: ,';. ..' '. 
.. 

~ Date: ............... Time ~th cOlor .......... t' (Sand, Slit, Clay, • 

-- ............... ~ 
,., ... u,~. r---........ ~ 

............. ........ ~ ".-

iMonitor Readings ,- ............... 
I(Range in ppm): ~ ............... 

------- ~. 

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

1~4MJ:lI"r.nI t..ECnON 1t-II::ORMAnON: .' 
.--

.. 

.6.nAlvcjc ""'''''. Other • >A.PX.IXTotal Metals' plus AI, Ca, Fe, Mg, Mn, K,Na (1) 8 oz. Glass 4/' Laucks 

Dyes J1)80zglass v'" Cr~ne lab. 

Grain Size & Bulk Density J 1)JI.<>! g~~ Crane lab 

/ 

Add: pH, CEC, .,.~-""" ~d to m~taIs) V LAUCKS 

t11v1f 

. -.- ,';1 NOTES: .. :: .. ,>: .... :., .. ::.:; ... ,.: ... : ... , ,MAP! ... , ..... " . 

sC€ FI,)l..(lQE.. 5'-17 
CI.".. .. · ., '. ::." ... ;- ~g!W L~~<L MSIMSD Duplicate 10 No.: ~ -

, ,. 



Page-L of I 

• Project Site Name: NSWC Crane, IN Sample 10 No.: Xl- bd..pt,./ 
Project No.: CTO 10 job # N7141 Sample Location: 

~~~Z t4Jt ~ 
[(Surface Soil. 

Sampled By: 
C.O.C. No.: O~'~21 E 023 ~o o Subsurface Soil 

, 

o Sediment - - Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -

Date: ,/)t.f101 Depth Color Description (Sand, SIlt, Clay, MoIsture, etc.) 

Time: ISlA hr:fo 11.4-- J1)1~ )":11 / ~;e ~-II Method: J!Jf'r- IMA-(J {JeD( it. 0-1-
Monitor Reading (ppm): iJ 
C.QM,POSITESAMPLE DATA: -
Dale: ............... Time Depth Color Description (Sand, Slit, Clay, M , c.) 

............... ~ 
Method: r---....... ~ 

~ ....... ~ "",.-
Monitor Readings ~ ............. 
(Range in ppm): ~ ~ 

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

• ~ 
,..... --............ 

~ 
SAMPLE COLLECTION INFORMATION: . " . . :. 

Analvsis Container Requirements Collected Other 

~PX. IX Total Metals '!4''Wii ' (1) 8 oz. Glass 
/ 

Laucks 

Dyes (1) 8 oz glass / Crane lab 

Grain Size & Bulk Density . (1) 8 oz glass Crane lab 

Add: pH, CEC, TOC to 30% of samples (add to metals) 

OBSERVATIONS INOTES: .... -, . , MAP:· : ........ .. . .. 

,fuo/.J /~/ 1-0' h/ ~kId ;tUG>, 
- v by o?~> ((" 0001 
jr-..¥fr 0-/" -';) 

£;~> " ~-> - 0255 1 / 000;;" 
o-J 

sC€ FI '~v2f., 5'- t 7 
Circle H,Applicable: . • . .1' 

~U-
.... '. . 

MSIMSD Duplicate ID No.:. I /lJO-th .' 

- rD 07 J i6J~ O~h{lJ09l ~~L-. . .0 (1 o')HIIa17J.... •• ./ ., 



SOIL SAMPLE LOG SHEET 

Page. I of 1 
Project Site Name: NSWC Crane. IN Sample 10 No.: o25.oI( tJfo6 
Project No.: CTO 10 job # N7141 Sample Location: ~:L5BtY 

~ Sampled By: -'? !I'4I,J Z7: ~;rf 
o Surface Soil C.O.C. No.: 02s9\ 50Z~90 

• 
~Subsurface Soil 
o Sediment . . Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLED.ATA: . 

I Date: j/)'I/(9/ Depth Color UCI<Mii"PUU,,~ Unl"h'fe,_et~.) 
rrime: 15~1t 

~61 lJ;i~Y6i2 c;Pfl;:;;/ d7YJ?, ~ IMethod: OPT - UH/Cro .. (_drt 
IMonitor Reading (ppm): ;I ~4 ~O{.. 1.rFJc/, .r/>J!I~. 
ICmttPOSITE SAMPLE DATA: ... v 

Date: Time Depth ; Color ~"puu .. (Sand, Slit, Clay, ~ 
r---......... .-

.... ~ ~ ,~V 

............... ...... ~ ~ 
IMonitor Readings ~ ............... 

Range in ppm): ~ r---......... 
----~ ............... 

~ 
~ ............... 

~ :. ISAMPLEI"nl .ECnON INFORMAnON: ... 

.. ... u""',,.'" n"'''"," 
-r::-;;: Other ~" 

IAPX. IX Total Metals pillS I~. ea. Fl!. li'I!I.14A.Ii:,~a -If tvf (1) 8 oz. Glass / Laucks 

iDyes (1) 8 oz glass 0/'" Crane lab 

IGrain Size & Bulk Density (1) 80z glass Crane lab 

iAdd: pH. CEe. TOC to 30% of samples (add to metals) 
:: 

lOBSERvA I ...... ~ .. · •.•• ..J I t:~: '" .......... " ...... .. !MAP: . 

56£ FI, I.( l'2 E- 5'-17 
ICIrr:leH. : .... 

lfUfdL ~.LL~ MSIMSD Duplicate 10 No.: 

-
./ ,/ 



• - , 

Project Site Name: NSWC Crane, IN Sample 10 No.: ~6J-.S~IZ. 
Project No.: CTC 10 job # N7141 Sample Loc~tion ~?- S ~i 

Sampled By. ., IfM.N 7X ~h J 
VsUrface Soil C.O.C. No.: 02394 E ois 

Subsur:tace Soil 

Page-L of 

o Sediment . - - Type of Sample: 
U Other: [X] Low Concentration 
o QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: -
Date: 07 /)57 0/. Depth COlor Description (Sand, Slit, Clay, Moisture,.etc.) 

h"ime: lJ~' '. Ii' Or P cI'ifty .Idl Method: DF'r -~ rl/ 5- 7' ~ ~~ 
Monitor Reading (ppm): tN. bt~wAl 
C~POSfTE SAMPLE DATA: -
Date: ............... TIme Depth Color Description (Sand, SIlt, Clay, M , .) 

r---...... ~ 
Method: ~ ~ 

............. ~ ~ I'll"'"""" 
Monitor Readings ~ .............. 
(Range in ppm): ------ r---...... 

~ iI"""" ............... . -

~ 
III""'" ............... 

~ 
SAMPLECOLLECTI~lN INFORMATION: • Analysis Container Requirements . Collected Other 

IApx. IX Total Metals plus AI, Ca. Fe, Mg, Mn, K, Na (1) 8 oz. Glass c/ Laucks 

Dyes (1) 8 oz glass v' Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH. CEC, TOC Ig :JQ% !II sl!lIIples (add to metals) v L.~UCKS 

KJ{ 

OBSERVATIONS 'NOTES: .' . iMAP:' 

56E FI '~lQ\S- 5'-17 
Clrcle.UApplicable: 

'~~~ MSIMSO Duplicate 10 No.: '-- .~~-L L--• "" 



Project Site Name: 
Project No.: 

. O...surface Soil 
tr Subsurface Soil 
o Sediment 
n Other: o QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTO 10 job # N7141 

MSIMSD Duplicate 10 No.: 

-

Sample 10 No.: 
Sample Location: 
Sampled By: ~~r::-l=?-';'=:~--• 

C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
n High Concentration 



. ·:·"·!'~Srh''''" 
SOIL SAMPLE IllOG SHEET 

• Page.L. of I 
.. O"79/~6'70r 

Project Site Name: NSWC Crane, IN Sample 10 No.: A~ ,,~/t. 

Project No.: CTO 10 job # N7141 Sample location: o:L S B /Y 
Sampled By: n. IfM~ IT- /hi:"/' V o Surface Soil C.O.C. No.: 02391 E. 02394-

WSubsurface Soil 
o Sediment . ' . Type of Sample: 
o Other: [X] low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -

Date: OZ_/)£1 0/ Depth Color Description (Sand, Slit, Clay, MOisture, etc.) 

~ime: /1J6I;L II(//'p ~. :;i;P ~I Method: D PI -~ rf/ 7t.f-f:Y 
. 

/I. 17/f/~ 
Monitor Reading (ppm): {} tYN~ kfd,(kS 
CQl4.POSITESAMPLE DATA: , 

~ 

Date: ............... TIme Depth Color Description (Sand, Slit, Clay, M ~ -- ............... ~ 
Method: ~ ~ 

............... ~ ~ ~ 
Monitor Readings ~ ............... 
(Range in ppm): ------ r---........ 

~ ~ ............... 

• ~ 
II""""" ............... 

~ 
SAMPLE'COLLECTION INFORMATION: '. 

Analysis Container Requirements Collected Other 

APX. IX Total Metals plus AI, Ca. Fe, Mg, Mn, K, Na (1) 8 oz. Glass. t/ Laucks 

Dyes (1) 8 OZ glass r/ Crane lab 

Grain Size & Bulk Density (1) 8 OZ glass Crane lab 

Add: pH, CEC, TOC 10 96% 01 mlfiillll!!s (add to metals) 1/ Ll4u(.J<s 
UwJi 

OBSERVA noNS INOTES: .. 
j MAP:" 

# F11t.1v2t:- S'-17 
Clrcle.If.Applicable: .. S/ZL MSIMSD Duplicate 10 No.: 

~~~ ,<~. 0-:z... • '" /' 



SOIL SAMPLE LOG SHEET· 

Project Site Name: NSWC Crane, IN 

Project No.: CTO 10 job # N7141 

o Surface Soil 
o Subsurface Soil 
o Sediment 
o Other: o QA Sample Type: 

MSIMSO Duplicate 10 No.: 

Sample 10 No.: 
Sample Location: 
Sampled By: ~:=:;~~~:"""'7-
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 



'"""i:~~;>H'" . 

SOIL SAMPLE 'IlOG' SHEET 

• Page-Lof I 
'I; 

Project Site Name: NSWC Crane, IN Sample 10 No.: o ~5P'/S '</vt:?# 
Project No.: CTO 10 job # N7141 Sample Location: D:L.SB/S' 

Sampled By: Ii. IfM.N /T-7b~A-t. v' o Surface Soil C.O.C. No.: 02394 ~ O'2.3~S o Subsurface Soil 
o Sediment ' - - Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE , OAT A: -
Date: 07 /)57 (5)/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Irime: It/ltl 
CR-g ' /I'&/. t$, 

c/~1' $,"1/ Melhod: f)P,-~ r(/ 
j'dkl/ 6.1'1?V,.! Monitor Reading (ppm): 

Cg&!POSITE SAMPLE DATA: ..-

Date: ............... Time Depth Color Description (Sand, Slit, Clay, M ~ 
~ ~ 

Melhod: r---....... ~ 
~ ...... ~ jIIII""""" 

Monitor Readings ~ ............... 
(Range in ppm): ------ --~ 

~ ~ ~ 

• ~ 
!I"""" ............... 

I 
~ 

SAMPLECOLLECnON INFORMA nON: " " 
, , 

Analysis Container Requirements Collected Other 

IApx. IX Total Metals plus AI. Ca. Fe, Mg, Mn, K. Na (1) 8 oz. Glass c/ Laucks 

Dyes (1) 8 oz glass -~ Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH, CEC, TOC.le 39°(, QI eBR'lIIles (add to metals) ,/ LAi.U . .lCS 

U/ili 

OBSERVA noNS I 'N.JTES: .. .. . .' .. -. . ::. MAP:·,' 

seE FI '}i.(~E- 5'- (7 
Cirele.H.AppIlcable: ' ' " " ;~ .. 

MSfMSD Duplicate 10 No.: -- ~'~;~ -;:;;::L2---• :,- / 



SOIL SAMPLE LOG SHEET 

Page' of 1 
Project Site Name: NSWC Crane, IN Sample 10 No,: 6 ~S 11 ,5ee 
Project No.: CTO 10 job # N7141 ' Sample location: ~:L s ~ 

oISurface Soil 
Sampled By:; /fM-v, : 1iidh V 
C.O.C. No.: 02391 E 02394 

o Subsurface Soil 
o Sediment ' - . Type of Sample: 
o Other: [X] low Concentration 
o QA Sample Type: o High Concentration 

iGRAB "AUDI'~ nl\TA: -
Date: 07 /):1/ 0/ Depth Color ~ ......... ,.~~Clay, etc.) 

Time: //01 
tJ-) ( tl.'6::w",; ~JAJ~L../J f.c! 'Method: D fir - , re..-

IMonitor Reading (ppm): (J.' fl,J-~ 1/,11JII _''')''(7 
Icmt,POSITE SAMPLE DATA: , 

~ IDate: ............... Time 
.. ~ CoI~ ~ ~Clay, 

r--......... ~ 
IMetI'Joo. r---...... ~ 

............. -..... ~ ~ 
IMonitor Readings ~ ---... 
I(Range in ppm): ------- -~ 

-----~ ~ 

~ 
(l1li"" ............... 

~ 
IC!"UDI :r-nllECTION INFORMATION: ,,:', , 

Analysis ~ "'_II, Other = 
jAPX.IXToIaiMeta1s ptas ~I, ea, Fl!,lalg, Mil, It, PC! JfJ/ (1) 8 oz. Glass, / Laucks 

iDyes (1) 8 oz glass L Crane lab 

IGrain Size & Bulk Density (1) 8 oz glass Crane lab 

'IAdd: pH, CEC, Toe to 30% of samples ~dd to m~Ill~) 

I .. ~h ..... n ... ' n",IIC:"; :'. l~:' " 

!/-Ut?/~~ ~ F5/: 

t:>J 55 I~ (!';J,9 e> / ~ t1) ~/ '&5 
t:72 .>.5 16 (%/0 :L -"> CJ .;J , 1/.J 

5C€ FI '~,,2€- S' - t 7 
ICircle" , 

)U~L~k~ MSIMSD Duplicate 10 No.: 

-
" " 



• 

• 

• 

Project Site Name: 
Project No.: 

~rfaCeSOil 
ubsl,Irface Soil 

[] Sediment 
[] Other: 
o QA Sample Type: 

GRAB SAMPLE DATA: 

Date: 07ltJS/o/ 
!Time: 'j[j'7 
Melhod: D rr -1WCft:Jc;o r ~ 
Monitor Reading (ppm): 

CQf4.POSITE SAMPLE DATA: 

Date:~ Time . 

~ 
Melhod: 

-

. .,..; .. ~:~~~ :', ".' 'i;;' 

/~:~~.~{} \.~ . 
. ~; .. ~ 

SOIL SAMPLE' bOG SHEET 

NSWC Crane, IN 

CTO 10 job # N7141 

.. 

Depth Color 

S-7; Ii br .fo 
d'. 6/'111#'/\1 

Depth Color 

r---...... 

Page-.L of , 

Sample 10 No.: 6~S~t)!;~tll 
Sample Location: 
Sampled By: 

~:LS 7&1 
:; If..M;~ rif 

C.O.C.No.: 02391 EO.2.3 
. Type of Sample: 

pq Low Concentration 
[] High Concentration 

Description (Sand, Slit, Clay, Moisture, ete.) 

c#i/? /j;Ye ~cf 

-
Description (Sand, Slit, Clay, M , .) 

~ 
~ 

............. ....... ~ ......-
Monitor Readings .,,- -.......... 
(Range in ppm): ~ ~ 

~ ~ ~ 

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

. SAMPLE COLLECTION INFORMATION: . 
., .. 

Analysis Container Requirements Collected Other 

fA,PX.IXTOIalMeIals ,"~9 IItI, ell; Fe, Mg, MA,~, He ult/II (1) 8 oz. Glass V Laucks 

~es (1) 8 oz glass t/ Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH, CEC, TOC te-ee9& olsfifAples (add to metals) 

/-t'tvv 

OBSERVATlONSINOTES: . " . :,.,:.~ . ;:.MAP:.·· .. 

SC€ FI,\.(v2€- 5'-17 
Clrcle,if,Applicable: . ~ ... 

'~. MSIMSO Duplicate 10 No.: . ~ . 

- .' "--'~'.~ ~/~../..-
/' 

,. 

.j 

.. 

, 



SOIL SAMPLE LOG SHEET 

Page.l of 1 
Project Site Name: NSWC Crane. IN Sample 10 No.: 6~S5 ~ /Jet Fe Project No.: CTa 10 job # N7141 Sample Location: D:l. S fj /. 7 

if Surface Soil 
Sampled 8y:j£ !fU,.t IT- lbiAJ, V 
C.O.C. No.: 0"2."394 E: oz~95 

o Subsurface Soil 
Type of Sample: o Sediment . 

o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

IGRAB SAMPLE DATA: 

I Date: OJ/~S7 01 Depth C()lor _. JSan~ SIIt,_~lay, M()lsture, etc.) 

!Time: (fl ;;~ I 

if j/RIV~ d~V ~:II, 5r:>~ ~.,t' IMeth~: D rT -"~{;IUJ Ie-- Cl-) 
iMonitor Reading (ppm): a 
I_~_,'III: SAflAPLE DAl' A: 

~-Date: ............... Time Depth Color (Sand, SOt, Clay, .... ............... ~ 
Method: ............... ..,.".,-

............. ~ ---~ Monitor Readings' ~ .............. 
(Range in ppm): ~ ~ 

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

III""" ............... 
~ 

• C>A~PI,c::·,..nl . ;IIUN INFORMATION: ' ... :.': ....... 
~.". 

11. .... 1 .. .,;" .. r.,.II._t...4 Other 

APX. IX Total Metals pil2! At. ea. Fe. Mg. MIl. ~ .• HI /~Jt/If , (1) 8 oz. Glass / Laucks 

IDy~ (1) 8 oz glass V Crane lab 

IGrain Size & Bulk Density J 1) 8 ()~ glass. Crane lab 

IAdd: pH. CEe. TOC to 30% of samples (add to metals) 

,-- ._. ~n'<>NS ,:n.v 111:'" .... , ... ':.:: .. ;" IMAP:··_.~ 

,4cc'iJl"l/l'J IR r?/ 
V '6 . ~M tPJ5;;/7 t?t9(:J/ 

-"7' . <5>-1 7~ 

O~ 5~ r7 OOtJ"-.. 
-,;>' cr-,..,fo~ ~t!'>, 

s6E FI'~ &et::. S-- I 7 
!_ .. ' .... ':.. ' . .; : . 'Slgl . 

MSIMSD Duplicate 10 No.: #~L~£.L • - . --,.... 

/' / 



SOIL SAMPL~ LOG SHEET 

• ( Page-L of I 
., . 

~6J.,S ~&6&#iiii Project Site Name: NSWC Crane. IN Sample 10 No.: 
Project No.:. CTC 10job#N7141 Sample Location: ()2S~ '7 

;GVSurface Soil t;wJ( 
Sampled By: fit !fM,4/ /T- lbiAh j 
C.O.C. No.: 023<)4- E02.~ 

[YSubsurface Soil 
[] Sediment .' Type of S.ample: 
[] Other: [X] Low Concentration 
[] QA Sample Type:. [] High Concentration 

GRAB SAMPLE DATA; -
Date: 07 /,)5'; 0/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

!Time: jp~ 
~_j' t' /tf4pp/ or.. :/t-:/f h)v~ .fo?tV~ Method: orr -~ rl/ 

Monitor Reading (ppm): C) of; kw/ 
CQM.POSITE SAMPLE DATA; -
Date: ............... Time Depth Color Description (Sand, SIlt, Clay, M ~ 

r---........ ~ 
Method: ............... ~ 

............. ....... ~ ",,-
Monitor Readings ~ ............... 
(Range in ppm): ~ ............... 

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

• ~ """"'" 
............... 
~ 

SAMPLE COlLECTION INFORMA nON: .. 

Analysis Container Requirements Collected Other 

APX. IX Total Metals pltis AI. 8ft: Fe. Mg. MII.I~,1Ij8 Ifjt/~ (1) 8 oz. Glass J/ Laucks 

Dyes (1) 8 oz glass ,/ Crane lab 

Grain Size & Bulk Density (1) 8 OZ glass Crane lab 

Add: pH. CEC. !TOC to 30% of samples (add to metals) 

OBSERVATIONSINOTES: .. ; MAP::'" 
. . 

. . 

5C€ Ft ,\,(v2€- 5"-17 
Circle. If Applicable: ' . 

.~ . 
MSIMSD Duplicate 10 No.: f«L . 4 . - . ",·v. ::z: -" ~ • /' 

, 



SOIL SAMPLE LOG SHEET 

Page. I of 

Project Site Name: NSWC Crane. IN Sample 10 No.: 6,l,.5.5 5-' 
Project No.: eTO 10 job # N7141 Sample Location: !j;~Sl1/@' 

Sampled By: :; tlM#,Z~ ~h ~ 
lVSurface Soil C.O.C. No.: 
[] Subsurface Soil 

0239~ E 023 7' 

[] Sediment .' , Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -
I Date: 07/..)~/ 0/ Depth Color (Sand, Slit, Clay, .... ,etc.) 

r-ime~ J5¥t' CJ~) I !I'6IQ~AI $~ d~ IMe1hod: Dr,-"~E/t-Drl/ 
IMonitor Reading (ppm): .0. 

II~ S.AMPLE DATA: , 
iiiP.r-!Date: ............... TIme Depth Color (Sand, SIlt" ~~ay, 

............... ~ 
!Melhod: ~ ~ 

.............. -..... ~ ~ 
Monitor Readings ...-- ............... 
i(Range in ppm): ~ -- ............... 

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

II"""'" =------~ 
. ISAMPL£~nI .EClION INFORMATION: .". 

'.' 

6n"lvclc: Other 

APX.IXToIaIMelals plas AI. 911:; Fe. Mg. Mil. H:. Na 1.,:1/ (1) 8 oz. Glass ./ laucks 

Dyes (1)8~UJ~ .,/ Crane lab 

Grain Size & Bulk Density (1) 8 OZ glass Crane lab 

Add: pH. CEC. TOC to 30% of samples (add to metals) 

...... ,IVI'I .. INOTE~: .. ~ .. iMAP:: 

4-t C'tll"t~ ~ /5/ 

02-- 55/8 t9e>O) 
~_/ ' /YJ ".,~ 

&':1 5> /BGOOA. 
o~.;l. / ~J iY~ 

~ FI 'l.(~f:, 5'- t 7 
IClrcle" ' ...... : 

7~~~ /72-
MSIMSD 

Duplicate 10 NOj {? O? ')5' ~ /0 J - - -z...-. //n 

/" /' 



• 

.' 

• 

~.~;. /I . ;.'. 

SOIL SAMPLE LOG SHEET 

Page-Lot I 

Project Site Name: NSWC Crane, IN Sample 10 No.: (j~S81g>0t;;07 
Project No.: eTO 10 job # N7141 Sample Location: O~StJl8' 

Sampled By: £. lIu~ 17. lbiAh o Surface Soil C.O.C. No.: 0233<0 t£ 023"'97 
8/Subsurface Soil 
o Sediment ' - - Type of Sample: 
D Other: [X] Low Concentration 
o QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: -
Date: 07 /)5/ f:J/ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Irma: Itl77 II- '.6r ft;, 
cfJ'fj ~/ Melhod: D Yr -~ re.-- 6:t/-6~B 

&'r. 6~iV'" Monitor Reading (ppm): ~ 0 

C.QM.POSfTE SAMPLE DATA: , -.r-Date: ............... Time Depth Color Descrtptlon (Sand, Slit, Clay, M -r--......... ~ 
Melhod: r--..... ~ 

............ -...... ~ ~ 
Monitor Readings l.iliiii"'""'" ............... 

~, -r--......... (Range in ppm): 

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

III"""" ............... 
~ 

SAMPLE COLLECTION INFORMATION: ' 

Analysis Container Requirements Collected Other 

!Apx. IX Total Metals "I~s 1Itl, 811; ~e, Mg, Mil, It;iIIa 5/f (1) 8 oz. Glass r/ Laucks 

Dyes (1) 8 oz glass ~ . Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH. CEC, Toe to 30% 01 samples (add to metals) 

OBSERVA TlONSJ.NOTES: ;;MAP::' 

s6€ FI 't.(~£, 5"'- t 7 
CIrcI9H··Applicable: i2. . MSIMSD Duplicate 10 No.: . .~ - Vc .~ ~~L--

t 
/' 

, 

V 



Project Site Name: 
Project No.: 

s/SUrface Soil 
o Subsurface Soil 
o Sediment 
U Other: o QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWC Crane. IN 

CTa 10 job # N7141 

0-) I 

112 cf5/7t96Jt?/ 

()?- .5.5 /9 6?&~ '2-

~~/ 

&-.)1 

MSIMSD Duplicate ID No.: 

Sample 10 No:: OJ.-S~ Jee 
Sample Location: ~:L s 7~ 
Sampled By:, IfU,tf: 'frh 
C.O.C. No.: 0 Z 326 E 02,3 7 

Type of Sample: 
[X] Low Concentration 
U High Concentration 



',; .. I,:,;j "~ '.~·'~~\r, ::';, ~:1' ;;;,~:-,~<, .. 
. ,'" '. . 

SOIL SAMPLE"LOG SHEET 

• Pagei-of ., 

Project Site Name: NSWC Crane. IN Sample 10 No.: (j~~'~ ~d.5~ ~I 
Project No.: CTO 10 job # N7141 Sample Location: ~~S /i-

Sampled By: :; ttM~,Z-:-~dh V D Surface Soil C.O.C. No.: 02396 If o2.$!J7 
WSubsurface Soil 
D Sediment . ' . Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLEOATA: -
Date: 07 I'SloL Depth Color Descrtption (Sand, Slit, Clay. Moisture. etc.) 

!rime: 15)7 yet~o~~ co/1t ~'71 Melhod: Drr-~rl/ '1-6 
Monitor Reading (ppm): 

CQf4.POSITE SAMPLE DATA: i 

~-. Date:""""""'" Time Depth Color Description (Sand, Silt, Clay. M 

~ ~ 
Me1hod: ~ ~ --.... ~ ~ ~ 
Monitor Readings ~ ............. 
(Range in ppm): ~ ............... 

._�f���'''' .-- ............... 

• ~ 
- ............... 

~ 

. SAMPLECOLLECnON INFORMATION: . '. 

Analysis Container Requirements Collected Other 

APX.IXTolaI Metals pliIS "'I. 8s; Fe. Mg. Mil. I',oNa /~/( (1) 8 oz. Glass t/' Laucks 

Dyes (1) 8 oz glass V Crane lab 

Grain Size & Bulk Density (1)8ozglass Crane lab 

Add: pH, CEC, TOC 10 30% 01 samples (add to metals) 

OBSERVATlONS1NOTES: . - .. ; .' ' . . .~; ~AP:' 

56€ FI,l.(v2E- 5'-17 
Clrcle.nAppllcable: ' .. ... ~~. . 

MSfMSO Duplicate 10 No.: h ~ / ~ ~ ~h.~ .. • ;" ,. 



·~. SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

WSurface Soil 
o Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

~d,>y ,b FJ~ ~ 

~2fJ..1 196'~/ 
027j 20 0&&).. 

NSWC Crane, IN 

CTO 10 job # N7141 

v-I.; .~fot/.s 

0--') / .Jr:"'> 

Duplicate ID No.: 

fO 07 2S0/0 

Sample 10 No.: 
Sample Location: ~~~=:=-=::~...".._. 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

(1) 8 oz. Glass 

[X] Low Concentration 
. D High Concentration 



• 

• 

• 

}i; : -"'Sf~ :~·f ~ : .!~4:~~~~~.; .. ~ ".: ·~:~r~··:~,~~.;:::'·" 
.. ,: ~" .. 

~. SOIL SAMPLE LOG SHEET p~ ~bd", 
. Page-L of , 

Project Site Name: NSWC Crane, IN Sample 10~. 6J.-~~O~A 
Project No.: CTO 10 job # N7141 Sample Location. ~ r 

.j Sampled By: M.N . ~h 
Vsurtace Soil C.O.C. No.: 0239~ C# 02397 

Subsurface Soil 
o Sediment .- - Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -
Date: 07 /~/o/ Depth Color DescrIption (Sand, Slit, Clay, Moisture, etc.) 

lTime: Z'fBiL 
Gfo 8 If- ~/!tf) d1r/ fI If ~jJ 7/6v£ Method: DY, -~ r~ !Jr 

Monitor Reading (ppm): () fY.. t,row.J 
CQttPOSITE SAMPLE DATA: i -
Date: ............... Time Depth Color Description (Sand, Slit, Clay, M ~ --~ ~ 
Method: ~ ~ 

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

Monitor Readings,,~. ____ -. ~ ............... 
(Range in ppm): .•.. ___ • ~ -- r---....... ... ... -....... ~:' 

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

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

SAMP.LECOLLECTION INFORMATION: 
-, 

--' 

Analysis Container Requirements Collected Other 

~px. IX Total Melals plus AI, Ca Fe, Mg, Mn. K,'Na (1) 8 oz. Glass V laucks 

Dyes (1) 8 oz glass V Crane lab 

Grain Size & Bulk Density (1) 8 oz glass Crane lab 

Add: pH, CEC, TOC to 30% of samples (add to metals) 

OBSERVATlONS tHOTES: .. ~. ,: MAP:· 

Polltp II t>256~ 

56C FI,t.lv2E- 5'-17 
C~e ",Applicable: - - 67UM MSIMSD Duplicate ID No.: 

~~ L --/. 
, 



• 

APPENDIX B.2 

GROUND WATER SAMPLE LOG SHEETS 

• 



GROUND WATER SAMPLE LOG FORM 

Page I of J-

• Project Site Name: NSWC CRANE, IN Sample 10 No.: CJ~C;WC)IO/ 
Project No.: CTO 10 N7141 Sample Location: :O~-o7- S/ 

Sampled By: r&,.JfCN'/ 
.. C.O.C. No.: Q23<}~ .~ O~4oo : 

.. 
SAMPUNG DATA: 

Date: 7/.J7/(!)1 Color pH ·S.C. Temp. Turbidity DO ORP Odor 

Time·Start: ItP End: 18StJ Visual Standard IDS/em Deerees C NTU mg/l mV 
Method: '-If"'- tLlliIlII/ CLi!./fr_ .5.9'0 J,O)q ,)q)-Pf It) /)_16 !>I''Y. 0 1'/t1.A1~ 
PURGE DATA: 

Date: 7/"7/81/ !Total Well Depth (TO): 3~_I'O End Purge (hrs): 1~S'c? 
Method: t4W F/PIf/ Static Water Level·(Wl): U,.fO lTotal Purge Time (min): /.Jtl iu?w' 
Well Casing: 2· PVC Start Purge (hrs): 1'15"'0 IT otal Vol. Purged (gal): ~?S 9.A(;/ 
One Casing Volume(gal): f. fJf' 1pllt/ hll. -~6.'1 ' v 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative i Container Requlrementli Coliected 
APX IX Total Melals plus AI. Ca. Fe, Mg, Mn. K, Na HNO/4°C (1) 1000 mL Polyethylene / 
APX IX Dissolved Metals plus AI. Ca, Fe, Mg, Mn, K, Na HNO/4°C (1) 1000 mL Polyethylene 

TOe H3POJ4°C (2) 40 mI vial I/' 
~S, Sulfate, ChlOfide 4°C (1) 1000 mL Polyethylene ./ 
Dyes 4°C I~;{ J. (.3f 1000 mI amber glass ,/ 

NA (field only, 4°C (1) SOO mL Polyethylene ,/ 

• 
Note: Dissolve metals only collected if Turb. is >10 NTUs 

OBSERVATIONS (NOTES: 

PID re~ding in PVC riser pipe = . 17ft; (ppm) 

PIO reading in Breathing Zone = 0 (ppm) 

IViVp ~I ~r ,29.6 pr- J c/QI/ TPc-. 

.. 

QA SampiesColiected: 

7Zb.L MSIMSD Duplicate 10 No.: 

- -

• 
, 



~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

1f/§8 

LOW FLOW PURGE DATA SHEET 

NSWC Crane, IN 
7!'If C-17J (It 

S. Condo Turb. 

WELLID.: 
DATE: 

~ 
Temp. 

0'"1- -1-1/ 
7/1-7/ (f}/ 

F I 

ORP 

('lb I f"'Y'V?"'" , -...- 19""~ qr-tY': -,- 1'- . .., 'I-~-"~ 1....,-".. ,-y.., <~/ ; > CPSC.,_'A ...-;. :x:::::_ .• > .... _.J __ :::;. --.r-----1I 

7f/ ei(lJ fJ ~ 
-:j{ ·v~/'11 e;,vtlJJv. I~&:+?~!.I~ 1MAx:bJ. u4 k>~~W..J dJtld.I. A-~/Y~. klL4 

v I - ~l .. I ____ r r-- .-7 ' 

.IGNATURE: 7iJ."l.;u/J ~ • PAGeF._R 



• 

• 

• 

SAMPLE LOG SHEET 

NATURAL ATTENUATION PARAMETERS 
Tetra Tech NUS. Inc . Page 10f 2 

Project Site Name: NSWC Crane - DBG Samele 10 No.:O"l-G-w/Oi&L 
Project No.: CTO 10 # 7141 Samele location: OJ.. - ~L. - & 
Sanlpled By: K.tlwAi . Duplicate: 0 

. 

SAMPUNG DATA: 

Date: 7/).7/ t5J1 Color pH S.C. Temp. Turbidity 00 ORP 

TirTle: 1'5'0 . . (Vls1Ul) ·(8U) (m8/cm) rC) (N'IU) (Meter. mgll) mV 

iMethod: Low Flow. Ow S-ftJ J.-(')Jj JO.9'1 /D /J.16 -S~fI'- 0 
SAMPLE COLLECnONIANAL Y$lS INFORMAnON: 

Divalent Iron: as Fe+2
, Range 0 -3 mgll 

Equipment HI¥:H o r'2. - ec;-o c...O lOjQ.\ N\ ~ iSV1 Analysis Time: 17S"3 (?~el/ 

Concentration: ().t'Jp mgll 

. Notes: 

. Carbon Dioxide:. CO2 , Dissolved, Range 10 - 2500 ppm 
..... 

Equipment Chemetrics Test Kit Analysis Time: 4 /7 J{) (?w~// 

Range Used: Range Concentration ppm 

0 1010 100 ppm Concentration: I It( ppm 

0 100 to 1000 ppm (rtf 
0 250 to 2500 ppm , . 

Notes: 

Dissolved Oxygen: O2 , Range 0 - 12 ppm 

Equipment Chemelrics Test Kit Analysis Tllne: /?t:J6 

Range Used: Range Concentration ppm 

S-0 010 1 ppm Concentration: J, ppm e~~// 
Gl 1 to 12 ppm J. {) 

Notes: 

Hydrogen Sulfide: as H2S, Range 0 - 5 . 

Equipment: HACH HS·C Analysis Time: 171) r?«d/ 

Concentration: (!J.(} mgll 

. 

Notes: 

I 
I 
I 
1 

! 
I 
i 
I 
i 

! 
i 



Tetra Tech NUS. Inc. 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

S . I ION &~e:,~( amp eo.: V;C~ 

Sample Location: 0 ~.-0/ - ~( 

• total, as CaC03• Range 10 to 1000 ppm 

Il-n',linrr'Ant· Chemetrics Test Kit 

82
-, Range 0-0.7 mg/L 

HACH DR-SSO Colorimeter 

mglL 

.l\Ii·tri~ ... • N02 '-N, Range 0-0.35 mglL 

HACH DR-SSO Colorimeter 

If'rrvlr"m No.: 62 

0.0 mglL 

Duplicate: 0 

Analysis Time: /730 

Concentration: /7 J ppm 

Analysis Time: 17 yb' 
@~dl'" 

7· 
Analysis Time: 0 7 ~ 

Altemate forms: NOz ~O~_ NaNOz --L..C.J!.J_~AI':4~ /L 

IPmllram No.: 

HACH DR-850 Colorimeter 

55 

o. b~ mglL 

7, 

Analysis Time: 0 8'"1. ~ 

, Nitrite Intelference Treatment 0 
results are over limit use dilution method at step 3, Sml sample 10ml 01 result X3, range upto 1.SmgIL 

Altemate form: N03 3. 0 9 ,n f I L 

• 



• 

• 

• 

~' t~ '. \ 

GROUND WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN Sample 10 No.: 
Project No.: CTO 10N7141 Sample Location: 

Sampled By: 
C.O.C.No.: 

SAMPUNG DATA: 

Date: 7/11/tJl Color pH . 'S.C. Temp. Turbidity DO 

~me.Startj2dS End: /'2.0 Vlsual Standard mS/cm Degrees C NTU mg/l 
Method: !.-tt-IAI F!pw IL!~E,f1! ~,Z.3 /'905 2Z.oc) . 2.0 8 . .tJ~ 
PURGE DATA: 

Date: )f'l L fJ/ lTotal Well Depth (TO): .6 P. / End Purge (hrs): 

Method: /..../l f..</ ~jp Jtl Static Water Level (WL): ¥£7¥ lTotal Purge Time (min): . 

Well Casing: 2" PVC Start Purge (hrs): /430 rrotal Vol. Purged (gal): 

One Casing Volume(gal): ;)'" fJ I 
SAMPLE COLLECTION INFORMATION; 

Analysis Preservative Container Requirements 

~PX IX Total Metals piuS AI. Ca. i=e. Mg. Mn. K. Na HNOJ4°C (1) 1000 mL Polyethylene 

APX tX Dissolved Metals plus AI. Ca. Fe. Mg. Mn. K, Na HNOJ4°C (1) 1000.mL Polyethylene 

,.OC H3POJ4°C (2) 40 ml vial 

TSS, Sulfate, Chloride 4°C (1) 1000 mL Polyethylene 

Dyes 4°C -2.. (~ 1000 mI amber glass 

NA (field only) 4°C (1) SOO mL Polyethylene 

Note: Dissolve metals only collected if Turh. is >10 NTUs 

OBSERVATIONS I NOTES; 

PIO reading in PVC riser pipe = 0 (ppm) 

PIO reading in Breathing Zone = 0 (ppm) 

IWA~? 
, 

!(/~! ~ . ,£-;1- "'" :{"(j 

58./ -45:74; 12.:16 X .IG 3: 2.01 JlA-1 t:1~ 7.~L 

, 

NS'Wcerane 
Field Fom> 
~son·1 

Odcbe< 2000 

Page' of / 

026~O.2L'/ 
O~-(5)..-f3/ 

If.t/~A/ L7-/[.pF~ 
Q~~oc) E 02.398 

I 

ORP Odor 

mV 

+ Soz :Cl.cA~ 

/7ttJO 

L~o 
2.0Z 

Collected' 

~ 
NO 
V 
/. 
~ 
,/ 

QA Samples Collected; 

lfotf</.L M&'MSD Ouplicate 10 No.; ---



~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBEj: 

NSWC Crane, IN . 
7/7'1 crt> / t' 

WELL ID~: 
DATE: 

-' 

Time· Water level 
Pump 

pH S. Condo Turb. DO Temp. 
Rate 

:\(Hrs[j'~;:, LCFt',below . .TOCj:, :.(mUMirl;) (~ .. ' ",,:,·S.U;):·, (mS/em) . (NW) (mall) (Celclus) 

1430 45.74 - ~.57 ,.,3 '- 17.4~ 21.53 
1440' 4~.03 //0 ~Zl /.8~o 17 16.3~- 17.84 
J450 4t6 97 70 ~.Z3 1.846 14 13.'> /8.'~ 
1500 47.30 ~8 ~/7 /.843 /z 1/'28 ~9.44 
ISIO 47. ~7 hO ~./; J.84tJ 8·1 1t).8a I.J. 67 
15zo 47.96 57 ~.I'7 /.8«1, <£·9 /Q f12. 20./5 
1530 . 48. 3Z SZ (O~/3 1.8~8 ~.~ ItJ.lS" 1~85' 
1540 48.-«3 ~ 6-Zo /.865 s. I /O.IZ Z/"Z-9 
15~O 48.S~ 40 d>. /~ 1.878 4. I ,,,78 Z.I.~~ 

·/~c)(~ 48,,~7 4~ 6./' /,,884 3.Gi ~.Z.7 Zl.~ 

/6,/0 4a8l. 4Z r.,,~ 24- I.R8~ _~. I B9lJ 20 L<J 
It6Zo 411.89 40 ~.2-S /,,883 4.(;) 9·/0 ZI~S7 

J.630 48'Z .3~ 6.27 ,.a,8 4.7 9. II 2Z.0~ 
l64d 49.0/ .34 _'2-F 1.899 2.$ 8.8Z. ZZ .IC) 

1~50 4'.t:J~ .'3, Z ~.Z3 t. e?9 z~4 9.SS zz.al 
1700 4~.(O 3s-' ~.Z.3 ,.,0'5' 2.0 8.4~ 'ZZ~oQ . 

LZas - -

, 

~Lw.~, 
- - -• • 

o'L. - 0'), -8; 
7LJ4/PI 

ORP 
Comments 

,.mV 
"3Zo ~A~1' ~.v.("6/ 

44Z //00 MI ~~&"""" (17/ . /800 M/ II 

493 r"'8o~1 l , 

·507 ,3080"" I /1 

6"0 8 3<1:»50 "",I I' 

51/ i4170,M./ /1 

:509 4~30/l-t1 II 

5"o~ 50301'11 " S08 . .;'~~/ II 

J:;'od. 15500~1 .. 
I' 

"So,/- 1~3Od~t II 

SOZ . ~~O.M/ , I 

SC3 I'ZOOO.M / II 

Sdl 7320Ml , " 0 0 2,. 7~7QMI ,'I 

., S'~.",,,,,-r S"''''';~'''ev'<S 

• 



• 

• 

• 

Tetra Tech NUS Inc . 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Page 10f 2 

Project Site Name: NSWC Crane - DBG Sam~le 10 No.:O"l..G-LVO..;Lt>t 

Project No.: CTO 10 # 7141 Samele Location: 02..- O').-~/ 

Sampled By: ff~"v /r- .&J~ Duplicate: 0 
-

SAMPUNG DATA: 

Date: 7/PI'/P/ Color pH S.C. Temp. Turbidity DO ORP 

irrme: / '7 t1 {' - - (Visual) (SU) (mS/em) rC) (N'nJ) (Mete!" .mgll) mV 

~1hod:Low Flow. ~U~,(' G·Zi /·9tJ5 2Z.() .0 2,0· 8-46' + 502 
SAMPLE COLLECTIONIANALY.SlS INFORMATION: 

Divalent Iron: as Fe+2
, Range 0 -3 mgIL 

Equipment t-iJ¥:H () r2. - ec;-o c..O lO~\N\~1SQ Analysis Time: /7G3 
I 

Concentration: 0.71 mgIL 

Notes: 

Carbon Dioxide: CO2, Dissolved, Range 10 - 2500 ppm 

Equipment Chemetrics Test Kit Analysis Time: 17Z3 

Range Used: Range Conoentration ppm 

~ 10 to 100 ppm .50 DDIV\ Conoeiltration: So ppm 

g...- 100 to 1000 ppm -
D 250 to 2500 ppm 

' .. : 

Notes: 

Dissolved Oxygen: °2, Range 0 - 12 ppm 

Equipment Chemetrics Test Kit Analysis Time: /7/3 

Range Used: Range Conoentration ppm 

0 010 1 ppm Conoenlralion: Z ppm 

~ 1 to 12 ppm 

Notes: 

Hydrogen Sulfide: as H2S, Range 0 - 5 

Equipment HACH HS-C Analysis Time: 17/0 

Concentration: 0 mgIL 

Notes: 



SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc. Pa 

Sample 10 No.: aJGic/o'J.t9! 
Sample Location: 02- --0 J.- -e> / 

Duplicate: 0 

.... "'''urr'''m Chemetrics Test Kit Analysis Time: /73 d 

Concentration: 2 7 S ppm 

HACH DR-S50 Colorimeter Analysis Time: 17 41// . 
93 

Q. cJ I mglL 

N02 '-N, Range 0-0.35 mglL 

HACH DR-SSO Colorimeter Analysis Time: _........::-... __ 

62 

C), 00 c/ mglL 

Altemateforms: N02 O.OC 4 NaN02 0,00 I MJ It:. 

HACH DR-850 Colorimeter Analysis Time: 

IPrrlClram No.: 55 

0, I 0 mgIL 

Nitrite Interference Treatment 0 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mglL 

Altemate form: N03 O. 4 Z M/ / L 

• 



• 

• 

• 

NSWCc;,o .. 

GROUND WATER SAMPLE LOG FORM 

Field Form 
Re\lllSiorr 1 

a.-er 2000 

PageJ of 2. 

Project Site Name: NSWC CRANE, IN Sample 10 No.: OJ..6-WOt;"() I 
Project No.: CTO 10 N7141 Sample Location: O~- O~ 

Sampled By: 6. $;"';$Q/ / or ~ -
.. . C.O.C. No.: OZ3~," f0"4397 ~.U4';t/ 

SAMPUNO DATA: ., t/tl.'J5 
Date: 7/:Jt../171/ Color pH 'S.C. Temp. Turbidity DO ORP Odor 

!nme.Start~ ~n(1: 1& l.j P Visual Standard mS/em Degrees C NTU mg/l mV 

Method: ~~~'C dVtt-- fI/,// J __ ~£ !"8.1S- 6?,~ 6·6d i~h NQN~ 
PURGE DATA: 

Date: /. 'l.b '0 I Total Well Depth (TO): her, 3 End Purge (hrs): ()?.Jb 
Method:tov A(}0w4./ f,'--~ Slatic Water Level (WL): .5; G:, ,,11 7 trolal Purge Time (min): PF IW)I 
Well Casing: 2" PVC Start Purge (hrs): OBoo ~otal Vol. Purged (gal): ;~) IJ'M 
One Casing Volume(gal): J..O #.tI ~ 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

IApx IX Total Metals plus AI, Ca, Fe. Mg. Mn. K. Na HNO:;'4°C (1)1000 mL Polyethylene v 
~,>;. II< ulSSOIVed MetalS pius AI. va ... e. Mg. Mn, ". I~a , "'''':r''''' '''\lVI''~ 

~ 

troc H3POJ4°C (2) 40 mI vial ,/ 
ITSS. Sulfate. Chloride 4°C (1)1000 mL Polyethylene V 
Dyes 4°C 2 (111000 mI amber glass ,,~ V 
NA (field only) 4°C (1)500 mL Polyethylene V 

Note: Dissolve metals only collected if Turb. is >10 NTUs 

OBSERVATIONS I NOTES: .. 

PIO rea~ing in PVC riser pipe = ·0 (ppm) 

PIO reading in Breathing Zone = 0 (ppm) 

~",,-f ~€r ~ 02 .!, 

.. 

~ 

QA Samples Collected: ';'&/ u,,~L¥ tr.~ MSIMSD Duplicate 10 No.: ~ 

-- --
I 



~ LOW FLOW PURGE DATA SHEET 

Nswcc7/e~1 WELL 10.: 
DATE: 

02..·-0~ PROJECT SITE NAME: 
PROJECT NUMBER: 7·Ib-:oJ 

Time _~!eb~el 
Pump 

pH S. Condo . Turb. DO Temp. ORP 
Rate tv~~~ Comments 

-w'~-rHfiW~l.l Itfi~t~it)ii""::\;';"OG);~ ltffifilMi~)~ '~'~t(riJr~" -.u f(n;s'lcm); !"lY'H-'])~~)~ g('lBiLj'i l!t&"'!f'tlil);: 1~~~~ffiv[t·t: .. :~·~ VDlvWP't- ft.) .if;fj . . ~;. :r~ ;~ ., .f, . IOw,~l·.~·;;: ~Fi ·S.~. -,i! ~'i ,:;;;;.(NTU, ,:, rn ~ 1, 'i. ." .. e C S i 

DP. 00 1'4 ~-l ,.~ :l-OO - -- S. TlfO P4.l (t '1 T; 

\cJ7 Of' ~r 3~ '00 6, C;-S 3.3~O a'f: "'.7h 17 .. J ;L~.b (.'1 L 

DBIC; -1:)7. ~( 60 ~.4-0 1~.34-1 c..c::- IIO.f14- 17.7 '307 - '.2: /. 
OfjL~ ,.J ,. - - 5'7.,51:; 0 ".3;), lJ,3'15 31- 1m.:Jj /7. '13 391.1 'i.o (.. 
083~ 57· Go_; rb I4.J7 3. 3')~ J1 9.Zi7 f7.P~ ;'J'.7 3.JJ J,. 

f)~~5 C? f4() '0 ILJ. 'S- 3.:;0'9 )0 9'. ;;0 77.89 J07.~ y.~ L 

Ofl5~ '57,(, 'I /n te.) I 3. ') f7 Ti p.JB f7. 7 3 .1(7'.7 s: 1/ t-
~ t'1lo5 S7. (,'1 rJ tA.18 ).'81 TJ 9.5:i1 77.f5 3)').. J. ,_ :l f.,. I /, (" tIAI) 

O~/' 57.~v ~O (;,,(1( .J. ).-;7 f.3 ~.(I/ / B.t!!J/ .:J.J3. ;l 7. ~( 1/.17 ;4/1 
t7iJ'- 51, ~tt '0 rd. II 3.JBs &," B.#b 1,;5 .1'!l!j; 7 .. 6 L /' J~ef t~/ J ~ b~~I)v AL ~ 

[ ~ .fJfl ~ 2..::U7 .1.17 £// A.~l (.J. t~A-i J rN,w--, , 
ull~ /-4 -'. 

~ 
.-f 

t!! "'.j 5" 

. 

I. 

• -;!' ~ >//(. rt ().t. It, ... DAr.!.C~) 



• 

• 

• 

Tetra Tech NUS Inc 

.:;~:~.~'~~;~ t ~ 'I ",.,"-n' "~ 

, 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Page 10f 2 

Project Site Name: NSWC Crane - DBG Samele 10 No.:O'l....6- w/ os:: 01 
Project No.: CTO 10 # 7141 Samele location: 02.... OC;-
Sampled By: KS / K t-t Duplicate: 0 

/ -
SAMPUNG DATA: 

Date: 7· 1" . 0 I Color pH S.C. Temp. Turbidity 00 ORP 

Time: Oq3~ -- (Vlsaal) ·(SU) . (mS/em) rC) . (N1l1) (Meter. mg/l) mV 

Melhod: Low flow. fSLAOOa C\.e(.Vl.. 
SAMPLE COLLECTION/ANALYSIS INFORMA nON: 

Divalent Iron: as Fe+2
, Range 0 -3 mgll 

/038 Equipment t-lt¥:H OR. - ec;o c.0 LO(.!.\ N\ 'C iSQ Analysis Time: 

t Oq 
; 

Conoenllation: mgIL 

Notes: @..- i.VE\'L 
Carbon Dioxide: CO2 , Dissolved, Range 10 - 2500 ppm 

09'5'1 -1-'£ 4-Equipment Chemetrics Test Kit Analysis Time: 

~~ 
Range Used: Range Concentration ppm 

D 10 to 100 ppm Concentration: )7S' ppm 

0 100 to 1000 ppm ')7f) 

[ ] 250 to 2500 ppm 

Noles: @ wE'lL 
Dissolved Oxygen: °2 , Range 0 - 12 ppm 

",Ir~ Equipment Chemetrics Test Kit Analysis Time: t7fS/9 
w~/hJ 

Range Used; Range Concenllation ppm 

Ot01ppm 0.7 Concentration: 0..7 ppm 

I" 1 to 12 ppm / .. t? 

Nollls: @.. i-vEll. 
Hydrogen Sulfide: as H2S, Range 0 - 5 

Equipment HACH HS-C Analysis Time: . D '11:2 
Conoentration: 0 mgll 

Notes: e- WeLL \ 

:.JI 

: , 
I 

i 
I 
I 
I 
I 

! 
I 

! 
I 

I 
I 
I 

I 

I 
I 
i 
i 
I 
! 
! 
I , 
! 
I 
I 
I 



Tetra Tech NUS, Inc. 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Pa 

Ie 10 No.: o"l. IVO~ 0 
Sample Location:' o'l.. 0 s== 
Duplicate: 0 

nity: total, as CaC03, Range 10 to 1000 ppm 

Chemetrics Test Kit Analysis Time: _'_O_,_C;-__ 

Concentration: 3 5'0 ppm 

1;)1J1I1I~le: S2-, Range 0-0.7 mgIL 

HACH DR-SSO Colorimeter Analysis Time: 'D 2 7 
93 

(). bJ m!YL 

N02 -·N, Range 0·0.35 mglL 

HACH DR-SSO Colorimeter Analysis Time: /1').0 -----
IPIO(]ram No.: 62 

(), dO?.... mlYL 

A1temate lonns: Noil, 007 NaN02 0 • () 10M C, I ( 

HACH DR-850 Colorimeter Analysis Time: I ~ I 0 
IPmclram No.: 55 

tJ-p / 
Nibite Interference Treatment ~ 

If results are over limit use dilution method at step 3, 5mlsarnple 10ml 01 result X3, range upto 1.5mglL 

Alternate lonn: N03 (I. &~ tJ\o..) L 

• 



• 

• 

•• 

. ) , 

GROUND WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN Sample 10 No.: 
Project No.: CTO 10 N7141 Sample Location: 

Sampled By: 
C.O.C. No.: 

SAMPUNGDATA: 

Date: 7. ~b' Of Color pH 's.c. Temp. Turbidity DO 

ITime-Start: End: Visual StaDdard mS/em Degrees C NTU mg/l 
Method: 

PURGE DATA: 

Date: 7· 2<0'01 iTotal Well Depth (TO): . c,! -i End Purge (hrs): 

Method: Static Water Level (WL): ~O., ~ B iTotal Purge Time (min): 

Well Casing: 2" PVC Start Purge (hrs): IbOO trotaJ VeA. Purged (gal): 

One Casing Volume(gal): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements 

~PX IX Total Metals plus AI, Ca. Fe. Mg, Mn: K, Na li:.tt.il"\~ (1) 1000 mL Polyethylene 

APX IX Dissolved Metals pius I Ca, Fe, M HNO:l4°C (1) 1000 mL Polyethylene 

croc ·I~ "- j H3PO/4°C • . (2) 40 mI vial .... 
TSS, Sulfate, Chloridj ,I \.I I 40C (1) tDOOmLP e 

Dyes 4°C ~ Iil ~).mlam~ il'ss 1!.1 
NA (field only) -c: 4°C a, .~ 

"'fJOO~oIyE Ylene -
lilt. r\ I --

..... 
" I • ... 

Note: Dissolve metals only collected if Turb. is >10 NcrUs 

OBSERVATIONS I NOTES: 

PID reading in PVC riser pipe = (ppm) 

PIO reading in Breathing Zone = (ppm) 

NStNC Crane 

Field Form 
Re-..Slon" , 

OcIcber 2000 

Page , of \ 

0).. 6-\.(./ 0 (, 0 I 
O~· () <.::. 
(~r: ~i ~ lZl3il FI 

ORP Odor 

mV 

Collected 

~ 

• rI I 
:- J , 

j ~ .. -

.c.. LO ( 

of w-ATC'Vt IN ~ll NO <; 1\ 1'\1\ (J ( f-
I 

co \.. \. ~ c.. TC-D • 
1\\(,0 nl(i\~ (S 1\ SUC)HT 8~~O (N n-/E RI ~(;t{ 

" 4( rli (J \\1\ TOL. AN.D A fSI\U.~ "'-/04, \. t') ['(01 -
P~S5 --rtfE &\:Nt') . 

QASamplesColiected: 

~r;;R. MSIMSD Duplicate 10 No.: 

J 



NswCc..o .. 

GROUND WATER SAMPLE LOG FORM 

FiolO Fo<m 
Re\IUIon" 1 

Oc:I.ober 2000 

PageL of 
Project Site Name: NSWC CRANE, IN Sample 10 No.: O~W(J7al 
Project No.: CTO 1ON7141 Sample Location: o 1: O:z Sampled By: 

T. R<:>~S~L::l C.O.C. No.: O~10o ~07Z.~ 0\ ISAMPU~ DATA: 

IDale: "7/2. 9 /0 I Color pH ·S.C. Temp. Turbidity DO ORP Odor 
~. N. :/~ End: /~5"() Visual Standard 1mB/em. 1900 :C NTU mg/l mV iMethod: SAMe: IrJ.B\-R ~~z.l. 1~7.i1 Z~55 I;~ 12·34 + &,/01 I/ON4 
.PURGE DATA: 

IDale: 7/29/0/ IrOIaI Well Depth (TO): 66'0 lEnd Purge (hrs): /355 IMethod BLADDeR ISlalic Water Level (WL): 59~!Ja ~izo IWeil Casing: 2· PVC ISlart Purge (hrs): /0/5- IT alai Vol. Purged (gal): 2.16 lOne Casing Volun,,,(gal) &. i!i 
ISAMPLEr.n11 ~r:rION '" _ , ... \"VN 

A' 

. q8qu .. v ... v .. ~ -... jAPx IX Total Metals pius AI. Ca, Fe. Mg. Mn. K. Na IHNO/4°C 1(1) 1000 mL'" = ~ jApx IX Dissolved Metals plus AI. Ca. Fe. Mg._ t.m-,-K. ~a H"'°i4"C 1(1)~~!"~ o. , ... NO troc 
IH:JPOJ4°C 1(2) 40 mI vial V trSS-. Sulfale, Chloride 14°C 1(1)1000~~ .,/ fDYe;-
14°C ~ 1(l)J.<loo mI amber glass ./ INA (field only) WC 1(1) SOO mL n ..... 

V "" 

IN~~: Dissolve melals only collected if TUrb.is >10 NTUs 

I"''''''''''"' ... "VI'I.:l/ NOTES: 
IPID reading in PVC riser pipe = () (ppm) - ...-: -

! 
IPIO reading in D. • .... Zone = 0 (ppm) ~ f'\-\N\P :-r ')?<qS I 

r,"'/.f '<i" @ 57.5 

. 6 8, CJ - 5'4. fJ 0 ~ / J. z JC • tb3 : Z ./ ;"j' ~ ( ~ I'(. 8. i~ t. 
, 

68 

~ -5'3A It' \ 
~ 

== '.l.q'- i--
c:::: 
-' ,2.7 

J :::::. '" 
'V .;: '3' ) u"',. 

'- . 
re{S): MSIMSD Duplicate 10 No.: 

~~ 
<' , -- .., 

•• 



• • • .F l .. ...v -rz.f(lL( C€\'--l N S i...( 1"( +- t.VV 

~L~c.v"> l+l1t{~~ -re1~PS, 

~ LOW FLOW PURGE DATA SHEET 

4 . 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

i:~(HriS~~' !"(Ft'bEii~w:t6cjt 
jL)/5' 5'4.80 
1C>Z~ $-5,43 
J035' 55.51 
1045 5S·~8 
lOSS S5. ~t. 
I (of) sz; .64 
1115 55. ibS 
J/Z5' 35. (Q<O 

I' :-J5 5'5'. ,,~ 
1145 S5' .. ~t3 
i i :is" ~., '<7 
,zo~ 5"<;;'. 70 
iZIS ~~ _,,-bB 
t:t')..C;; 5"5·71-
1235 5'5. 7~ 
J 245' 55, 'Zt.. 
J2.5t> 5.5.7_4 
/~o5 55.7_4-
1315 5S·'7b 
/~2.5 5S". "Lt; 
1335 ~..,. .. 78 
, ~44"' 5'"5". 7 e 
1~55 5~. 75 
14 ()CJ 

- ---

NSWC Crane. IN 
7/4/ 

Pump 
Rate 

pH 

';~m[jMiri;) :,,\:(S.U~)<;il - 545 
loe) 4.84 

33 6.35 
43 ' 5.32-

'37_ 5 .(~;3 
39 5.55 
35 S ~5 
3~ 5.' J 

33 ~: ~ 
2> '1-_ s.~ 
34- 5' .. ,~ I-

3~ l\'.~ --
3~ 5' 17 
3~ 5.Z5 
32 s.z.~ 

33 5.2.2 
32 5.30 
32 5.3'7 
32 6.37 
32.- ~.37 
32. ,-5': Z. I 
32- .;-, /8 
~2. 5 t 2:z.. 

SIGNATURE: ~~/1(t~ 

S. Condo Turb. DO 

,(msiCnl) :,(NTUj " (mg/L) 
IZ~7-S- I&. 9.'$4-
~.il..L'J :f 18 8,43 
2.403 13 8.75' 
e..45~ e.~ 8.57 
Z.~Z3 _1.4- 8.2Z 
'Z..:549 4.8 7.84 
2..:554 4.tD 8. oS 
Z·S7~ 3.5 82.B 
)...~,.., ·3.~ 111, t7 
~." \ c::; 3. c;- ~7.8Z 
~.~~ 3.~ 18 .. 0B 
~1"3B 3_ 2- 18, ,0 
')..,,'74- I. q ~" (...1-
2..694 2,0 9.8' 
Z. 7()(~ ,.Co 10.01 
2.711 3.7 10.39 
2.723 4.e /0.21 
z."74J~ 41 10.13 
2. .75"A. .31 /0 L7 
2.763 2. 'J /0 83 
2,777 2.~ IZ,t)1 
2, 7tJ~ 2.7 12.,12 

2.793_ /., /Z.·3Q 

Mlu v", ~ 8.141-

WELL 10.: 02..- CJ"7 
DATE: ' 07 - Z. 9 ~ 0/ 

I 

Temp. ORP 
Comments 

I (Ceiclus) ; rnV 
Z.O.97 4~~ S~.u!- Pu.ed,4' 
,18.~/ 57~ /000,,,,,1 ~/d~JI( NO i o(XJ1l 

20;e4 S7~ /330MI " 2.z.48 see J'IG,o 1'4 \ 'I 

2.2..41 5<)0 02130' ..... ' ~" 

ZZ..7 fJ 5'8 Z5zo,....1 II, 

23.52 (f,07 2870MI H 

Z4·3d 6Z,4 3230MI l. 

.24:13 b3 '3SbOMt ' , 11 
:l3 .. ~ ~IC::; 3t:fOQ tl\L t( 

J3 .. 87 c~ B +l.z;o""L . ( I I 

)..k .. \2.. "~Y2 i4-bOO til L II 
':l'i".77 b~ I4'=tSV N\.L H 
?4.14 ~44 E300 t-t\\. ,,/ 
2.4.0 I ~4~ ~G.Zo M.I.. ' \', 

24.'3 <b52. 5 9So M\.._ " 
2A-38 d545 1b...z. 70 t-LI.. • f 

Z4-, oS' ~44 ~~90M.j" .., 
Z4~53 ~4S- &.910 Ml u 

2.4,f'8 ' 6t::t7 7730M.1- , . 
ZS". ~<i ~.53 '7550 Ml. " 2_~'17 6S, 7870ML I' 

z:f·:5S ~6{ 8190~L '" -- S''';''',cT f"'A?",~,..;VG 

PAGE_~OF,.~ 

-"~." 



.',J 

'-

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS. Inc. 

Site Name: NSWC Crane - OBG Sample 10 No.:O~G-w/6 7 01 
No.: CTO 10 # 7141 Sample Location: 02.. "'6 7 

Ouplicate:D 

Color pH s.C. Turbidity DO ORP 

, Range 0 -3 mgll 

H ~ 0 a. -6'>0,"0 lO~\ N\~1St'2.. 

c), a 8 --, m~ 
-~---

e 10 - 2500ppm 

Analysis Time: 1433 

Concentration: /25. ppm 

Oxygen: O2 • 0-12 ppm 

Chemellics Test Kit Analysis TlITle: 140 5' 

Concenlration: 4 ppm 

0-5 

Analysis Time: - / t:. ~(j 

Concentration: 

• 

• 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS. Inc. Page 2 of 2 

Project Site Name: NSWC Crane - DBG SamE!le 10 No.: O,C;'/./O 70 I 

Proiect No.: CTO 10 # 7141 Samele Location: 0,," - <::. 7 

Sampled By: "'t. Ro.} A l4r1 Duplicate: 0 
. -

SAMPLE COLJ..ECTIONlANALYSIS INFORMAnoN: . 

Alkalinity: total, as CaC03 • -Range 10 to 1000 ppm 

Equipment Chemetrics Test Kit - - Analysis Time: /~4b 

Range Used: Range Concentration ppm 

0 10 to 100 ppm Concentration: Z 6 () ppm 

D 50 to 500 ppm 

Cd" ':Lbo ; 

100 to 1000 ppm 

Notes: 

Sulfide: S2., Range 0-0.7 mgIL 

Equipment HACH DR-S50 Colorimeter Analysis Time: /<;126 
Program No.: 93 

Concentration: 0.02 mglL 

Notes: 

.. 

Nitrite: N02 --N, Range 0-0.35 mglL 7/50 /0) 
Equipment HACH DR-S50 Colorimeter Analysis Time: 0806 
Program No.: 62 

0,00 "3 mglL 
-

Concen\ration: 

-
Notes: Altemate lonns: N02 O. 0 I ( NaN02 

0, 0 It;, M.j /L 

Nitrate: N03--N, Range 0 - 0.50 mgIL 7/.30/~/ 
Equipment: HACH DR-850 Colorimeter Analysis Time: CJ/3c;o 
Program No.: 55 

Concentration: (j,03J mglL 

Nitrite Interference Treatment u;ar 
If results areover limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mglL 

Notes: Altemate lonn: N03~ 3.8 ~')/l 



~n .... """.nc 
Fio4d Fonn 
Rr.uaon' , 

oaoc..r 2000 

GROUND WATER SAMPLE LOG FORM 

Page. 'f 2.. of 

Project Site Name: NSWe CRANE, IN Sample 10 No.: OlGwo801 
Project No.: eTO 10N7141 Sample Location: _O~ 08 

Sampled By: KJ.I ~rA 
C.O.C. No.: Oz 3.96~~2~98 

!~.IlUPllt.l(;l DATA: 

IDate 7/ 26/(J1 Color pH 's.c. Temp. Turbidity DO ORP Odor 

Tiil"'·~I4":ISZd End:/"~ Visual Sundard mS/cm n.._ .... C NTtJ mg/l mV 
Method: S"A4ti!" !~LEA,.c 6/Z 2.573 IJ.~ /·8 9~85 481 ,-
PURGE DATA: 

IDate-=- 2Y~/~/ trotal Well Oep~ (lQL 6_~,-Q lEnd Purge (hrs): /S/S-
I Metllcxt R/A ./.J', .. 

~'~&I_~ IStatic Water Le~el (WL): .t}8.91 iTotal Purge TITTle (min) 140 
IWell Casing 2' PVC Istart Purge (hrs): 1255 iTotal Vol. Purged (QiIIf: 9.0 l 
!one Casing .y.y .. ,y.,.~: 8.if, L 
ISAMP1... roOl J'r.'fION INFORMATION: 

.6n .. l~ 'RAnul .... 
IA.PX IX Total Metals plus AI. Ca, Fe. Mg. Mn, K, Na HNO:i4°C 1(1) 1000 mL_y,",u,y",,,,,,, 1/ 
APX'I)( ~~ Metals plus AI. Ca Fe. Mg, Mn. K. Na HNO:l4°C (1) 1000 mL '" #0 
TOC H3POJ4°C '(2) 40 mI vial / 
TSS, SuHate, Chloride 4°C (1) 1000mL 

, 
Dye~ 14°C ~ (') 1000 mI amber glass ..... 
NA (field only) 14·c (1) SOO mL ":"y~tl".y~ .. ~ ~ 

INote: Dissolve metals 0l'lly coliElct~dJfTurb. is >10 NTUs 

OBSERII~llu",,:::> I NOTES: 

PIO reading in PVC riser pipe = C). 0 (ppm) SVM~ : 5.:13' 
IplO reading in ,."gau",'!l Zone = 0·0 (ppm) Sc-c&E# :: S. <} • 

J.#!,.I(' ~ (!> 59' 

~3.0 -4B·'~ : /4.01)( ~ '~3 .:: 2, Z B .? A I / 8, ~ L 

ClA _.~ .. u_re(S)~~. L'" .,/ 
MSIMSD Duplicate 10 No.:-

i%2~4:.-
/ 

• 



• • •• 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC ~r/2r~ IN WELL 10.: 02..- 0 a 
DATE: 07/ZtD/O I 

Time Water level 
Pump 

pH S. Condo Turb. DO Temp. ORP 
Rate Comments 

,,~(Hti):< !~.(itbel()WJ6cf :(mUMin.) . ·'(t u.> i:};'·S •• ,,:,: (illS/em) .. (NTU) (mg/L) (Celclus) . mV . 

1255 4B.77 100 ~.·Z7 2.701 - ;2/,93- I7:S8 299 WI.. A,e-rP p~~,. IA/sr. 

1.305 49.5-~ loa &.zz 2.t;73 7.4- 19.~9 17.31 337 l()dO".", I ~/.~AIf 

13/5 ~9 73 80 ~.Za 2,(1)(;, I ~.8 J5'_~a 17.08 395 . 1,s00 " 
r~'2:S A,q as 66 &1.Z5 2,(071 5.7 i3.3Z 17.~3 41S 24~() .. 
1335 49.95 57 ~,Z'3 Z.~78 5. I 1/,98 17.53 'Ita 3030 'I 

)~45 ~O.O~ 6'3 ~.Z2 Z·(oBo ~.4 11.40 J7.5~ 443 ~tDO ' I 

135S 50,' \ ~8 ~.2.4 2.a,U 45 1<J·5('g 17,34 450 4240 , , 
i 

1405 ~a. 17 ~3 ~.Z4 2·~8 3.9 10.59 . J7.4Z 452 4870 , , 
·/415 .t:;6. 2 ~ 58 &.18 2.t:>47 4.1 IO.~3 17.48 4&>0 . 54S() 'I 

J4ZS 50.26 ~~ 6.Z0 Z.tP3' 3.'3 10,58 17-4Z' 4~5 ~oao l • 

1435 50·3\ 55 ~.Z3 2.~'4 2,5 10.42 17.29 4~9 .t.:;~~t:') I. 

1445 50·3'Z. . ~3- lb. 2-5 2.(D07 2,-Z . 10,40 17.Z0 '471 72'~0 I' 

145S 50.3~ . 56> ~.-ZA Z. 5e~ 2>'7 9,88 17.oZ 470 78l0. " 
1505 50.4-0 ~3 6./5 Z·S73 2,5 9.97 '_7"30 470 8450 £ , 

15/0 50.4 i 5(};, ~.i3 Z,575 2.~ 9.84 17,3~ 478 8730. , , f 

1515 sa,4z" 56 Co.; Z. 2 .. 5"73 I· B 9.eS 17.4.1 41!J1 9010 I I 

15Zc:.J ... S1'",,,,,1' S"M~~".N 6 

. . 

SIGNATURE: =z; ~/ ~ PAGE ?-:oF.?=-



SAMPLE LOG SHEET 

NATURAL ATTENUATION PARAMETERS 
Tetra Tech NUS Inc Page 10f 2 

Project Site Name: NSWC Crane - DBG Sam~le 10 No.:O"l..G-LV og(ll. 
Project No.: CTO 10 # 7141 Sa!!!ele Location: 02-- CJR 
Sampled BV: K II / rA Duplicate: 0 . -

SAMPUNG DATA: 

Date: 7IJ~/PI Color pH S.C •. Temp. Turbidity 00 ORP 

!TIme: I <;"l..0 - - (VilnW) -(SU) (mS/em) (lC) (N'I11) (Meter. mg/l) mV 

Method: low Flow. C\.€Iu'l 6 .. IX l..~S 17.£\- I .. B or.~ 4-B'J 
SAMPLE COLLECnONlANALY$lS INFORMA nON: 

Divalent Iron: as Fe+2
, Range 0 -3 mgIL 

Equipment HJ¥.H of2. - £3C;O ~O lO~\ N\fG 1SVl Analysis TIme: t,.--.s=(P ~t/q/ 

Concentration: O.()O mgIL 

Notes: 

Carbon Dioxide: CO2 , Dissolved, Range 10 - 2500 ppm 

Equipment Chemetrics Test Kit Analysis Time: IS.],! 
.-

Range Used: Range Concentration ppm 

] - J5tJ 10 to 100 ppm Concentration: ppm e Ir~//" 
0 100 to 1000 ppm d!if) .6AA. • D 250 to 2500 ppm 

Notes: 

- Dissolved Oxygen: O2 • Range 0 - 12 ppm 

Equipment Chemetrics Test Kit Analysis Time: 15)'1 ~lvq/ 

Range Used: Range Concentration ppm 

o to 1 ppm Conoentration: J,~ ppm 

~ 1 to 12 ppm J.!; bAn. 
I 

Notes: 

Hydrogen Sulfide: as H2S, Range 0 - 5 

Equipment HACH HS-C Analysis Time: . (5 ,7y ~ tve/( 

Concentration: 0 mgIL 

Notes: 

• 



• 

• 

• 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS, Inc . Page 2 of 2 

Project Site Name: NSWC Crane· DBG Sam~le 10 No.: 0)..(;..\..(/08 0 I 
Project No.: CTC 10 # 7141 Sam~le Location: 0').. .... 0 ) 

Sampled By: -r: (1..., Duplicate: 0 
. . 

SAMPLECOLLECTIONlANALYSIS INFORMATION:,' .... 

Alkalinity: total, as CaCOa, Range 10 to 1000 ppm 

Equipment: Chemetrics Test Kit - . Analysis Time: /5'fr 

Range Used: Range Concentration ppm 

0 10to 100 ppm Conoentration: S6J() ppm @ h'c!!t7 
[3 -

SOOPPh1 50 to 500 ppm 

D 
; 

100 to 1000 ppm 

Notes: ' 

Sulfide: S2'"Range 0·0.7 mgIL 

Equipment: HACH DR·S50 Colorimeter Analysis Time: I~I/Y 
Program No.: 93 ~tNel/ 
Concentration: O.oS- mglL 

Notes: 

Nitrite: N02 '·N, Range 0-0.35 mglL 

Equipment: HACH DR·S50 Colorimeter Analysis Time: r-o r7cJG 
Program No.: 62 

Concentration: o.061~ mgfL 

-
Notes: Alternate forms: NOz (}..O)o NaNOz 

CJ. (/,J, 

Nitrate: NOa'·N, Range 0·0.50 mgIL 
, . 

AnalySis Time: 180 r Equipment HACH DR-850 Colorimeter 

Program No.: 55 

Concentration: 0.0/ mgfL 

Nitrite Interference Treatment 0' 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mglL 

Notes: Altemate form: N03 
0.06 

,.t. w rl 



GROUND WATER SAMPLE LOG FORM 

Project Site Name: NSWC CRANE, IN Sample 10 No.: 
Project No.: eTO 10 N7141 Sample Location: 

Sampled By: 
C.O.C. No.: 

I "'.f\. UDI '''''1".\ DATA: 

10ate: 7149/e/ Color pH ·S.C. Temp. Turbidity DO 

In eo !OJ5" End: 1;3'1' Visual Standard 1mB/em .C NTU mg/1 
IMelhod:l--t1bV' ~~ ('fe1ft' 4.6tl ItU-78 IV-6 70 7·7~ 
IPURGE DATA: 

N::»-VWCCfonc 

Aetc:I Form 
Re\ill.Son·1 

Od_t2000 

Page I of t 
<' Jt;4/c/CJ P.3Q/ 

~~00f3 (). k.J: 
IiHw,/ /r. J ~~A. 
~2_39S t OZ~ L<1o 

ORP Odor 

mV 

7'f).O A/~pe 

:i8) 

10ate: )/)1/0/ Irotal Well Oeplh (TO): .-37.r lend Purge (hrs): 7o~ 
IMelhod: t-PW rfLw IStatic Water Level (WL): ;) 'l.t' 7 trotal PurQe Time (min): /0). h7-;"'; 
I....,ell Casing: 2" PVC IStart Purge (hrs): 7)938 ~otal Va. Purged (gal) ;) 3r.,k/ 
IOne_ Casing Y""U"'''\~'I I- Jo 9tf. 

v 

ISAMPLEr.OI Ff:TION [.II. )N: 

A ,.. 
,.. ... 1 ..... ,.~ _.g'JO'O , ....... a.' .... "''''"Lalln" """ ... 

~PX IX TotaJ Metals piUS AI. Ca, Fe, Mg. Mn. K. Na IHNoJ4°C 1(1) 1000 mL - -;;: 
t/ 

~~ IX Dissolved Metals plus AI. Ca. Fe. Mg. Mn. K, Na IHNoJ4°C [(1) 1000 mL -UlY"U'Y""'" 

TOC IH3POJ4OC 1(2) 40 mI vial ,/ 
TSS, Sulfate, Chloride 14°C 1(1)-1000~ .... y"u,y"",,, ,/ 
IDyes 14°c J. 1.¢"1000 mI amber glass V 
!,/A (fi~ld only) 14°C '(1) 500 m~-.. Y"U'Y"'"'' ~ 

f( 70l CO\.l E-CTl3-tJ 
Note: Dissolve metals_only collected ifTurb. is >10 NTUs R:Jr't MS/f\\SV + AU fJ 

IVC;:'CM v""'v"'~ I NOTES: -.-

IplO reading in PVC riser pipe = tJ (ppm) 

~O reading in :'~au",~ Zone = tJ (ppm) 

II/~f x,t Itf 3//.S-
1 6elRi/ T?Y~ 

-rA;~ S1-A-/!rJ. e /dlrJ bJ 

IQASampies 

jZZ MSIMSD Duplicate 10 No.: 

F()07,;'9 0/ (J/ /{.4A-V 

• 



• • • 
~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWC Crane, IN 
71'1/ t...Td 10 

i.~';I,:.,1 'tF:::~:~;~~j, b;iiri.l 1;(:'~.j,.1 :~;:; Turb. 

.,(NTU) 

(l9{o I )·Q ___ 7! 
01:J~ I ~9. 75" 
()ij 30 I J9. it! 
-()~'fP 1 2'1., ~ 
OZ/§{) I ')~.7'1 
leo/; J-q. ~17 
/010 Jc(.80 
/O~ I ;;q.~o 

7 0 1'08'15: C,3 
as- s.I/{; 
'() I ~J5 
~o - 1,,·)1/ 
~o I~. ')-J 
'0 I $·3J 

q 0 1,,-: I{o 

'If) I 5":¥f 
90 t). ~6 
7&> I :;:~O 

SIGNATURE: I[i/L tv, I?t..--. .. 

0., rG:./ i{~ 
tJ. 'B~ ... 7}O 
t)·)I/O I $0 
c;. ~71l-yS 
O·~71 1 St? 
b. ~77 I. 3~ 
0.j.7$-r ~(J 
(J'Y?!-I ~ 
()~J7~ /¥ 
O.;)7P I I~ 

WELL 10.: O"2-C (o P .3 t+./t,,It Ol (0 cP3-9~) 
DATE: 77~a7~( 

DO I Temp. 

(n'lg/L) I (Celclus) 

ORP 

mV 
t'~~b 
141t/""~ Comments 

.3. ;'0 

/.6/ 
/. '1.1 
I· ;3" 
/.;J~ 

.. /. J/ 
I. IS 
1.1£ 
1#:11 
/.12. 

I ~~7V~~ ~<6~", ~/. I. J ~(),).. 0 ~ l, i 4 = ~) li}P 3_U~.;;;o (~.~¥ii' ~ 
/ ~~ OJ J.J 70.~ .t.5e t.. r/3.€7Y#9-+I) 
f£?~11~7. £J 3·1/#[ r o. 9Y q,g) 
15.87 13-P~ ~ lif"Z r /./O?~;J 
I!i" .. 7J J~~!; L£.~t. ',/. 3 r~) 
/.1: dSl¥c9f.1 r(;,.IIZ· /1,(,3":,1 
(Ski J 01~r7.0~ (!.g7j!fi) .(- rt~;..,.L~;~·. (I:'~ f'IJ·~ 7.f~ L 2./;';") ~ .~~:j 
{S :1'--'3/-.2.'_ I ~-~ C. ff-_ ~y 9,If,d -, 

"t, 

PAGE-L.OF.J. 



SAMPLE LOG SHEET 
NATURAL A TTENUATIONPARAMETERS 

Tetra Ted1 NUS, Inc. 

ColOI' pH 

1.70 m!Vl 

~p -) /. $9 

Dioxide: CO2, Dissolved, Range 10· 

.t;<I~III"llt''''L Chemelrics Test Kit 

eO ·12 ppm 

Sulfide: as H2S, Range 0 • 5 

IEqulipment HACH HS·C 

Concentration: 
. (), 00 

m!Vl 

s.C. 

ppm 

S 

Sample Location: O:l- q ~ /'3 
Duplicate: @ /tfh ) 

O;)/tJ<ZO-Sg 

Turbidity 00 ORP 

Analysis Time: 

. Analysis Time: 

Concentration: / S-;;" ppm 

• 
Analysis Time: I 0 S-~ 

Analysis Time:· / I /0 

•• 
-------..._ .... 



• 

• 

• 

" ::/~~'.F 
, ," :,1, 

, '''!, ~ 
. ',' 

. :;.J":," t: 

SAMP,LE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS Inc Page 2 of 2 

Project Site Name: NSWC Crane - OBG Sam!;!le 10 No.: 6) 6WCt'p/,~t9/ 
Project No.: CTO 10 # 7141 Sam!;!le Location: eJ.~ IO~T 

Sampled By: if. ffi:(,.v / r. ~;.ttIuI. Duplicate: G}-- -

SAMPLE COLLECTION/ANALYSIS INFORMATION: :.' 

Alkalinity: total, as CaC03, Range 10 to 1000 ppm 

Equipment: Chemetrics Test Kit - -

~ 
Analysis Time: I~() 

Range Used: Range Concentration ppm 

[2f 1010 100 ppm 70 7 0 
Concentration: 70 ppm 

0 50 to 500 ppm 

~ 100 to 1000 ppm e(60 
, 

Notes: 

Sulfide: S2., Range 0-0.7 mgIL 

(£fI!d{ I ),lc, Equipment HACH DR-SSO Colorimeter Analysis Time: 

Program No.: 93 

Concentration: t). (PI mgfL 

Notes: /Ji/I ~ D-Or 

Nitrite: NO~ '-N, Range 0-0.35 mglL 7. :1.01 • " I 

Equipment: HACH DR-SSe Colorimeter Analysis Time: 07.' <) 
Program No.: 62 

Concentration: 0,00/ mgfL f)IAP :: 0,60 0 ~J/L 

-
Notes: A1temate forms: NOz 0 (604 NaNOz 0,0<::.6 ~"I/l OVi P NO,),. 0.0 0 0 rJ "l. NO).. 0,000 t-l 

Nitrate: N03-~N, Range 0 - 0.50 mgIL 7. ).."{·"i 
Equipment: HACH OR-850 Colorimeter Analysis Tune: O/JO:) 
Program No.: ' 55 V t..J.P 

Concentration: 0,00 mgIL 0.01 /¥j It. .' -
Nitrite Interference Treatment 0 

If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mglL 

Pd/ 

Notes: Alternate form: N03 qQ L I!fj/t _0,03- ,,-/ / ,£. 



NSWcero ... 

GROUND WATER SAMPLE LOG FORM 

FoeId Form 
Re"'5lCl"'l'l 

Oc:Icc>er 2000 

Page. I of 

Project Site Name: NSWC CRANE, IN Sample 10 No.: (/2 Gw CI/P30 
Project No.: CTO 10 N7141 Sample Location: O~//P3 

Sampled By: If /feN"" / /1. ~ A-

C.O.C. No.: 023.26 '=-023 ~ 8 

~4UPI IIIIr. .DATA: ,: ... 
Date: 7/J7/bl Color pH 'S.C, Temp. Turbidity DO ORP Odor 

T;h ... -S ...... 01'50_ End /Off Visual . SUDdard lIDS/em C NTU mg/l . mV 

IM~~: Ifl W Ffp",; C~ 3. il' I.M9 (.) • .I-(P aJ 6.(8 0/76.; J_A/J. 

IPURGE DATA: 

!Date: 1h1lei ITotal Well Depth (TO); ~5. ff End Purge (hrs) °Y5O 
Method: Lo w ~.tvJ IStatic Water Level (WL): Iff' ~ 3 £ It? Total Purge Tune (min): rr~ (1-'3 rir J 
Well Casing: 2· PVC< ,1JP .... Istart Purge (hrs): tlBIS" Total Vol. Purged (gal) ~ ,';0 -
One Casing ." ,.J::.A. ~ 

,y" '\"~ 7 , v, 6' 
1~4UPI I" ·r.OI 1", ~ION INF,j~MAT )N: 

A, ,,_,'RAft" r.,.II. .... g.J~.~ ..... 
iAPx IX TOlal Metals pI~ Ca. Fe. Mg. ~~a HN~ [1) 1000 mL · .... y"u.y ..... " V 
iAPx IX Dissolved Melals plus AI, Ca. Fe, Mg, Mn, K, Na IHNo:l4·C (1) 1000 mL " .... ygu.y ...... , 

[rOC_ IH:.POJ4·C (2) 40 mI vial ./ 
Irss, Sulfate, Chloride 14·C 1(1) 1000 mL " ... y .. :t.y ...... , / 
~ 14°C I{wl{- J I~ 1000ml ambergl~ ./ 
INA (field only) 4°C r(1)~0 mL -.... y"u.y,,, .... V 

INote: Dissolve me~ only collected ifTurn. is >10 NTUs 

V.,,,,,,," v .. IIVN:::> I NOTES: 

PID reading in PVC riser pipe = 0 (ppm) 

PID reading in ..... "''' .. ,,~ Zone = tJ (ppm) 
: 

-

QA 

ii7pr~ MSIMSD Duplicate 10 No.: --

• 



• 
~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

• 
LOW ·FLOW PURGE DATA SHEET 

NSWC Crane, IN 
'It.{t 

WELL 10.: 
DATE: 

• 
02.. c....'1 fJ3 
. 7/.i77 til 

Pump. I Time Water Level R t pH S. Condo .Turb. DO Temp. ORP C t ae ommen S I 

;.:;~,(j.Hs;r·~·~(Ff.:below.TbC);, :.~miJMin~) ><tS.U:' :~. cmsicm).(NTU) (mg/l) (CelcluSl . mV' C~IItN.,(.KtV! ~ Volvh-,L 
3S-$9 

t)£3{~ . ~ 1~.() ""'t)o t/.o/f 1.&J.f/ 7.01/ I'f.J7 0/15 j~i 4r ~II/t11~/I1/" 
o6J3 3'.~.r lOS- 3,~~9 1:'&;07 I J ~.99 r'/.I{l '1p;J.' a.~'1 t ~ 
()9J.·9 3(;.88 / ro '3,('1 /. 5~ ~ 7 J. 7.fo/ /'1. 5() ?In 7 /. ¥ L I 

Og'lo . ]&. CfJ.- I oS" ·~t 7 I. ~f C~" 7.7)... ICY. ~~ _"tYS:b'J..~.'JL (a~~) 
~/'){) ]"·'(9 /05' .3.10 /.s." '1..0 1.)-1 l"l'.~( 1./('5':" 3.fo3t, I 

O'lP() 3 (;,.to 80 3.7 t( 1.~'1"J...1 8. J.6 I~ f¥ 0/178./ 1£ 1/3 t... (1./7,",) 
O~/O 3".'5 8S 3 .. ~O 1.-SG7 J.f ~.).3 (S:ll' Y'8.'1 S:iJJl- (/.3~M.J) 
~9t~() 3U.tJJi g~ 3.7' 1.5~~. J. 'I 8.~.r I.5:S3. "17/. r C· 09£ {/.6/,'#AJJ 
o~nQ J& fI'I ~6' 3.11. I.SZJ. J.~ ~.~9 (5:3'> i'7f.r ~·9~ L CI.6"t"A/) 
OqlfO j'If(¥" ~ .. "q (."''-1 J.~ B,{7. {s:" ~76.J.. 7.6~1... fJ·o"!'o-iIJ 
tJ'I5'O JG·.r/~ (j'ff 3,&13 r.S5"9 ~*( S./IJ 15.){; ti'76-) B.7J..l ().3d"q~/J 

. ' 
, I 

1.Ur;, U~ 

IUII/ J/Jld'4r1 11'11((/ .... (.. ~ J, {o 
~ 

e.¥5":I4.t!I/J;" (.(J)).~ !)AU-"';fi) 
9v""I> ';:c,..- 93 IAAol.t f-o 4t!.f 

'1M" W tJvt.., u" \.l oJ t/ 
'U 

I 

--
:\ 

" 
!~ 

,~ 

;.'." 

"'~ 

.. ~ 



Tetra Tech NUS, Inc. 

SAMPLE LOG SHEET 

NATURAL ATTENUATION PARAMETERS 

Sample Location: o:L C/ / "t>.7 

Dissolved, Range 10 - 2500 ppm :' 

0-12 ppm 

IEQluipm,ent Chemetrics Test Kit 

Sulfide: as H2S, Range 0 - 5 

I=UlOlTlem: HACH HS-C 

Concentlalion: mgIl 

Duplicate: 0 

Turbidity DO ORP 

Analysis Time: IPS,)" 

Concentralion:J3B (9 ppm 

Analysis Time: /0 tJ7 

Concenlration: /. 0 
;.;;.....-~~-

ppm 

Analysis Time: . ((j 2. 2. (? wel/ 

• 

• 



• 

• 

• 

'. ~1~). {;{ ~ .. t-.t· ~,<",; ~'. : . 

.. :. ~::.: 

SA~~LE LOG SHEET 

NATURAL ATTENUATION PARAMETERS 
Tetra Tech NUS, Inc. 

'.' Page 2 of 2 

Project Site Name: NSWC Crane - OBG Same Ie 10 No.: O'J-6/A/'CI/ />.3<9/ 
Project No.: CTC 10 # 7141 Samele location: C>Z-C.II 'p3 

Sampled By: If. ifw~·( g. :;"h?~~~ . Duplicate: D 
--

SAMPl£ COLLECll0NlANALYSIS INFORMA11ON: " ., 

Alkalinity: total, as CaC03 , Range 10 to 1000 ppm 

Equipment: Chemetrics Test Kit - Analysis Time: 
(tJ.31 

-

Range Used: Range Concentration ppm 

g 1010 100 ppm <:"/D Concentration: ~/o ppm t;;? W~// 
[~r 50 to 500 ppm " S6 
_0_ 

I 

100 to 1000 ppm 

, Notes: 

Sulfide: S2-, Range 0-0.7 mg/l 

Equipment: HACH DR-850 Colorimeter Analysis Time: 1t1~g 

Program No.: 93 fZP h'e//' .. 
Concentration: 0·00 mgfL 

Notes: 

Nitrite: N02 '-N, Range 0-0.35 mg/L 

Equipment: HACH DR-850 Colorimeter Analysis Time: (;)S/ 

Program No.: 62 ~-I &i'7Y"C.e. 
Concentration: O.OO~ mgfL 

-
Alternate forms: N02 {j, 0/ t NaN02 

/}.oJ~ Notes: 

Nitrate: N03--N, Range 0 - 0.50 mg/l ----Equipment HACH DR-850 CoiorimelBr Analysis Trme: I :s O~ I 

Program No.: 55 

Concentration: 0.01 mgfL 

Nitrite Interference Treatment ~ 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mg/L 

Notes: Altemate form: N03 0" ctt ~~/l 
\~E.S 



Project Site Name: 
Project No.: 

MSIMSO 

- -----.. 

GROUND WATER SAMPLE LOG FORM 

NSWC CRANE, IN 
CTO 10 N7141 

VOL 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

-cZL . 

NSWCCre.ne 
Fteld Form 

Re'ASlon· 1 

October 2000 

• 



• 
~ 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

• 
LOW FLOW PURGE DATA SHEET 

NSWC~rane.lW I 
DB&- :fP-7/tlr 

WELL 10.: 
DATE: 

S. Condo Turb. DO . Temp. 

(mS/em) ... (NTU 

o~G.~? .. e3 
7" t;·(J1 

ORP 

mV 
Comments 

.t:r plf fl 'J ~ 

• 

oBi L.-'_X-+.3>O I 10 0- rS":-Cf1 [)..,,"lJ ~:T7.- I - 18~ 'It; f Ih. '7 )3b4= ;'1 G,\.e~J{CI_O o¥~ 
o~ :2..4-. 3~ __ J __ ~_O __ I£.~'LJ&l.t1-Js:.--2- 1J~'l~I17 .. _~ __ -'£7 

1t18'3S r~~o _ I qo IS: b'~ 1.l...2.1..J 12... B 1/~.3t1117 .. B I A-i-~ . 
08~1 .:2..~ .. ~S __ l &0 15".8/ D:l?fffl-7.-' -1l~WLlB. k_L~75 
(J~~ r-'-.J!f-.. ~ 7._ I ~ __ f ~,7~~·~Etr...L"'f:...==L~L~~1 J5.3J #"B 
() qo~ I 2..4" .. 7 J..... - . n, . . I r;;. 7~J.2. .. ~r L9 'n2 ICC-,Cf"l I lB. 3>1-~ 
Oqlc;-u~-e>1 I I 1r;.7)"'1A..~"2..lq .. ~_ ICf."drlc8,'s 14S0 

';J 

"::. 
~ *".... . ..... -~. 

~~~":;::-±=-~f----+--+--~~~-t-::-~~:+-"~~~~==t-~~--iI-*::$-+--:-----:----___ ---1 . 2'~'~::,~~;0.~: 

loqc;o f .:,t.S"', Q.B C. "'-V IS.-,,-' 1~"3l53 I 4:; G:. 110.79 I IB:-4= 13='H3_:]- et«J p(.(tt~G-, 

.,.; 

SIGNATURE: IT:::j ~ PAGE :2..oF2-

".:-;' 
t.,:~ 



Tetra Tech NUS, Inc. 

Equipment 

Q .. O~ 

~ ~LL 

Chemetrics Test Kit 

Concentration: 

SAMPLE LOG SHEET 

NATURAL ATTENUATION PARAMETERS 

Sample 10 No.:O'l...6-u/c..t)J>3 

Sample Location: 02.. <!..I ~ P-'~ 
Duplicate: D 

pH s.c. Temp. Turbidity DO ORP 

Analysis Time: IO~ 

mgIL 

10 - 2500 ppm 

Analysis Time-.:., (003 

Concentration: -:2..:1. ~. ppm 

• 
0-12 ppm 

Analysis Time: 09~ 

Concentration: ~ .. O ppm 

0-5 

Analysis Time: 0 ~ s-3 

o mgIL 

• 



• 

• 

'. ~ .. ,- ~~. . 

SAMPLE LOG SHEET 
NATURAL ATTENUATION PARAMETERS 

Tetra Tech NUS Inc. Page 2 of 2 

Project Site Name: NSWC Crane· DBG Sample 10 No.: o:J..G..l</G 11..P30 / 
Project No.: CTO 10 # 7141 Samele Location: O')..c,(~"~ 3 
Sampled By: IZ S(MP~0t-l Duplicate: D 

--
SAMPLE COLLEC110N/ANALYSIS INFORMA11ON: ... . , 

Alkalinity: total, as CaCOs. Range 10 to 1000 ppm 

Equipment Chemetrics Test Kit - - Analysis TIme: ,O)e;-

Range Used: Range Concentration ppm 

0 10 to 100 ppm Concentration: b~ ppm 

[ff 50 to 500 ppm G;~ 

·0 
I 

100 to 1000 ppm 

Notes: @.... ~\.... 

Sulfide: S2', Range 0-0.7 mgIL 

11 3 S-Equipment: .. HACHDR:S50 Colorimeter Analysis Time: 

Program No.: 93 

Concentration: . 0-.-0 I mglL 

Notes: 
_ ... _ .. 

Nitrite: N02 -·N, Range 0·0.35 mglL 

Equipment: HACH DR-850 Colorimeter Analysis Time: l/4<::' 
Program No.: 62 

Concentration: 0 mgIL 

-
Notes: Alternate forms: N02 0 NaN02 

() 

Nitrate: NOs-·N, Range 0·0.50 mgIL 

~~/l' Equipment HACH OR-850 Colorimeter O. 3b i- 3 - Analysis'TIme: \"bl O 

Program No.: 55 

Concentration: . Lo{J mglL 

- p..~r{ 3.1- O\lUT10t'/- Nitrite Interference Treatment D 
If results are over limit use dilution method at step 3, 5ml sample 10ml 01 result X3, range upto 1.5mglL 

Notes: Alternate form: No
3
1 ... 74- M? j\.. 

1 c;-r AlA N '/ O"'~ LtM. 'f ~ (~OO 

/~ 



• 

APPENDIX B.3 • SURFACE WATER SAMPLE LOG SHEETS 

• 



• 

• 

• 

. , 

SURFACE WATER SAMPLE LOG FORM 

Project Site Name: Sample 10 No.: 
Project No.: 

NSWC CRANE, IN 

CTO 10 job N7141 Sample Location: 

O)...<;WIJ7 0 I 
c.Y:L C;Lt/~ Q 07 
t<, SI rhl' <;'01'/ Sampled By: 

o Stream C.O.C. No.: 
o Spring 

Date: '7 ~ ').. 'i . 0 I Color pH . S.C. Temp. Turbidity DO 
Sample Time: I ~ s-o Visual ~tandan mS/cm Degrees C NTU mg/l 

J:D;,.;;.ep~lth;.;.:.:~O:...--..",4,L,,-__ --I Cl Et\~ 
Method: Direct Fill 

Analysis 

!APx. IX Total Metals plus AI, Ca, Fe, Mg, Mn, K, Na 

IApx, IX Dissolved Metals plus AI, Ca, Fe, Mg, Mn, K, Na 

TOC 

Irss, Hardness 

Dyes 

""1 

Preservative 

HNOJ4°C 

HNOJ4°C 

H3PO,l4°C 

4°C 

4°C 

, .. '" 

. .3 oR t€·sS 
Estimated Flow Rate (GPM): __ _ 

A SU&) U, A MOl..{N1 0 t--
.,Wu 11 S <A--e~0 s-nVll'E-cIJ /AI 
j)u. VI.. ( 1\£ 'j '1[;-1 ~ S'l.v" 5 £.\ M Ik ( t--: '7 

Container Requirements 

(1) 1000 mL Polyethylene "3 
(1) 1000 mL Polyethylene ~ 
(2) 40 ml Vial B 
(1) 1000 mL Polyethylene '3 
('01000 mlamber glass 7 

QA;:~ilmpl~s':Gc:)llfai::teci:"";)· ... ' '.' :: ."~':' X;: :,'i~'_":':';··::i:;~:):({::- -[",::::;:;,:,,),,-:: Signature( s): 

OZ400 $ 0,2.90\ 

ORP 

mV 

.. :.' 

............ 
......-
./ 

&/ 
V 

Odor 

Collected 

. ." 

Duplicate 10 No.: 

fO O,J...'10 I 0 I . ,!d~ 
MSIMSD 

yes 
NSWCCrane 

Field Fonn 
Revision: 1 

May 2001 



• 

APPENDIX 8.4 

• SEDIMENT SAMPLE LOG SHEETS 

• 



SEDIMENT SAMPLE LOG SHEET 

Page t of I 

• Project Site Name: NSWC Crane, IN Sample 10 No.: 02500 I adO 10 
Project No.: CTO 10 job # N7141 Sample Location: OJ... ~~()( 

.. Sampled By: llS-_T~ o Surface $oil C.O.C. No.: 02328 EOZ,39" o Subsurface Soil 
[Xl Sediment - - Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: D High Concentration 

GRAB SAMPLE OAT A: - .. 

Date: 7.1J-O/ Depth Color Description (Sand,. Silt, Clay, Moisture, etc.) 

ITIme: 110+ I( 
f1>flN MO I ~ ;1t. '«IOT'>, 5"ll T Tit r{ 

Method:PLP611C ~. 0-' P. SANO Tit sAr<O~TiIN~ FIUtI 
Monitor Reading (ppm): n 

, 

C~POSITESAMPLE DATA: ,,' " 

Date~ Time Depth . tolor Description (Sand, Slit, Clay, Mol'" :) -- r---........ ~ 
Method: r---....... ~ 

............. ......... ....... ~ 
Monitor Readings ~ ~. 

(Range in ppm): ~ I""" ~ 
........ ~ ............... 

. ~. ~ 
................ 

~ 

SAMPLECOLLECTIONINFQRMATlON: . . . 

Analysis Container Requirements Collected Other • 
iAPx. IX Total Metals plus AI. Ca, Fe. Mg, Mn, K. Na (1) 8 oz. Glass /" Laucks 

Dyes (1) 8 oz glass V Crane lab 

~Deasi1y ffl e cz glass-.. SRiRB lab 

Add: pH, CEe, TOC to 30% 01 samples (add to metals) 

OBSERVATIONS /NOTES: """:',. . MAP:. 

()R.y ST/1€AM BEt:) - ~O P\.Qw) 

M'i-~ IN-S r-n.( O~b If 

J~6 A,:)wI(E 5"'-( 9 
Clrcle.H"Appilcable: ... 

;?y~ MSIMSO Duplicate ID No.: 

-
I • 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: o QA Sample Type: 

GRAB SAMPLE DATA: , . 

Date: b'~ /,01 
~me: () 'f 5'"0 
Me1hod: flltS'n G f'1llJ1.V€-1.. 

NSWC Crane. IN 

CTC 10 job # N7141 

Depth 

o _~ ,1 

Monitor Reading (ppm): . 0 
1~~S,rre'SMoII~lE:~ATA:.'.":':.",.:'::,">,i':'.";'· 

Date~ Time Depth - ............... 
Me1hod: 

................... 

Color 

Color 

Monitor Readings ~ 

~-(Range in ppm): ~ 

....... ~ 

Page I of I 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

Description (Sand, Slit, Clay, Moisture, etc.) 

DeScription (Sand, SIlt, Clay, Mol 

~ 

~ -
. ~ ::. :., 

Analysis Container Requirements Collected Other 

APX. IX Total Metals plus AI, Ca, Fe, Mg, Mn, K, Na (1) 8 oz. Glass Laucks 

Dyes 
II':!, ''= JLQ, "t- ... . 

Add. pH. CEe, 'F9G I~ 300
( ,,' !;al'Rpl9B (add to iiietals) 

(1) 8 oz glass 

(I\An7~ 

,"Dol) <;l\f'I\..PUc \.oc.I\TlON IN 
f){>.. Y S TIl ~tV\ fS E: D t ~ 0 Fl()V) 

f"I\\ iEl:t IN - S t-rvt 0 - b /1 . 

Crane lab 

X VOl co\.\~cTELJ . 

po R ()J P 4 f'f\sj MS 0 

SO yAtAi}St... NOill(~ 0 F 
N\W O~CAr;-; ()).c..l~ f'2. 

• 

• 



~.; ~ '. :','.J ~ 
,', 

.. " .: .~: . 

.i" 

SEDIMENT SAMPLE LOG SHEET 

• 
Page t of I 

Project Site Name: N5WC Crane. IN Sample 10 No.: 0250 0 ~ oCXJ 0 
Project No.: CTO 10 job # N1141 Sample Location: 02.....515 03 

., Sampled By: g~-1 (~ o Surface Soil C.O.C. No.: 02~98 E02.~9.9 o Subsu~ace Soil 
[X] Sediment - . Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -
Date: 7·1..7 -0 I Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

!TIme: iO~O t( Mo I ~,. ~ ({Ou-r<>, t' L -r; 
Method:P\.J\SI1L ~\. 

0-, " 6~~ rt1 F.'; 5/1N-O < c...llt. 
Monitor Reading (ppm): 0 T"I't ~ 1)1'21 Nt: ff). ItA c:; 
C~POSITESAMPLE DATA: S~, ~ 

Date~ Time Depth Color Description (Sand, Slit, Clay, Mol -'·t .... r---...... ~ 

Method: r---......... ~ 
.......... .......... ......... ~ 

Monitor Readings ~ ~ 

(Range in ppm): ~ - ~ 
~ ~ ,~ 

• ~ 
~ ............... -

SAMPLE COLLECTiON INFQRMATiON: 

Analysis Container ReqUirements Collected Other 

APX. IX Total Metals plus AI. Ca. Fe. Mg. Mn. K. Na (1) 8 oz. Glass ( Laucks 

Dyes (1) 8 oz glass ' I Crane lab 

Gtai: L Gl~e & etIRS iF; (1) e 01 glass ~atl6lao .. 

r. • "' ...... 0 .uu ~~I 

OBSERVATiONS/NOTES: ' .-
..... MAP: ' . 

OQ.f s -r-n 'GAM. 8.€D - 00 FLO\.v" ) 

"'" 'f...€f) \ N ...: S\,-v{· 0- b ,I 

tJt;E-iJ Pl~STl c ~ ~''''l~l S7ffi-~ J~6 A~W~€ ~-('I 
C1rcle'H'~pllcable: ' , ~; 

~[) /4 MSIMSD Duplicate 10 No.: - -' 

• 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
o Other: 
[] QA Sample Type: 

NSWC Crane. IN 

CTO 10 job # N7141 

Duplicate 10 No.: 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

• 



'. :.:'''~ ... jot' ". :1'~ '-.' ~~~"""':.( .. : .. ') 
". 

SEDIMENT SAMPLE LOG SHEET 

• Page I of t 

Project Site Name: NSWC Crane. IN Sample 10 No.: 02S00 S-Od06 

~ Project No.: CTC 10 job # N7141 Sample Location: O~llo~~v--
.. Sampled By: I: . fL-

O Surface Soil C.O.C. No.: "2398 Eo g4.oo o Subsurface Soil 
[X] Sediment - - Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: U High Concentration 

GRAB SAMPLE DATA: -
Date: 7,~7·(}1 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

iTime: I~l-O I r 
()flti 

MOISt Ttl. R~on ~ I\,"-
Method;S, c:; mClwt;L O-c; $"0 tv\6 '> AND < c....1t\V(; ~ 
Monitor Reading (ppm): 0 
CQI(IPOSrreSAMPLE DATA: 

Date: ............... Time Depth Color Description (Sand, Slit, Clay, Mol'" ~ ., 
-- ............... ~ 

Method: ~ ~ 
.............. ........ ~ ~ 

Monitor Readings ~ ............. 
(Range in ppm): ------ --........... 

..... ~ ~ 

• ~ -----
............... -

SAMPLE COLLECTlONINFQRMATlON; ... 
Analysis Container Requirements Collected Other 

iApx. IX Total Metals plus AI, Ca, Fe. Mg. Mn. K. Na (1) 8 oz. Glass. V Laucks 

Dyes (1) 8 oz glass V Crane lab 

~ nsity ~) 8 az: glass elarR! 1m> 

ASd' pj,j, CiC, ICC 10 JCO{~ gl §a1Il1l1a.. /Il.!tllo me~s) 

OBSERVATIONS I'NOTES: .. . '. MAP: 

M\'I~~ IN-SI-r&,( O~(/f 

No F\.(/~ - Dn! s.,-Yi fir M ~~.t) 
\ 

>~6 AGj"ft'(,E: C;--(9 
ClreleH.'Applicable: 

~.:;;;;;u-MSIMSD Duplicate ID No.: 

• I 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Surface Soil 
o Subsurface Soil 
[X] Sediment 
o Other: 
o QA Sample Type: 

NSWC Crane, IN 

CTC 10 job # N7141 

0- b (/ 

PX. IX Tola! Metals plus AI. Ca. Fe. Mg. Mn, K. Na 

N\\~ rN- S\ rt-( 04{. II 

(1) 8 oz. Glass 

NO FlO LV - o~'I c;171~ M Bf-VJ 

MSIMSO Duplicate 10 No.: 

Sample 10 No.: 
Sample location: ~;;n<7f;;:;z~~~ 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] low Concentration 
o High Concentration 

• 



SEDIMENT SAMPLE LOG SHEET' 

• Page I of I 

Project Site Name: NSWC Crane, IN Sample 10 No.: 02S0 b7 ,000 ~ 
Project No.: CTO 10 job # N7141 Sample Location: OJ.. <,£,(/ZSD 07 

" Sampled By: ~ <;. (M~ SO\y .. o Surface Soil 
.. 

C.O.C.No,: OZ4oot 072'01 o Subsurface Soil 
[X] Sediment - Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: -

Date: 7-";).Q·ol Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: 14l, 
o - (;, (t 

~n...Nt S I l.,- -nQ. ptr-t E S {\N. V 
Method:Pl~ T[C J7\(J....C/t;:{ TVL f,lM":{. I -rk. F\('S ~ ")t'<A~ "-
Mo_nitor Reading (ppm): 0 \.UG""r I1J. JQ.ODrS 
C'WPOSITESAMPLE OAT A: 

Date~ Time Depth Color Description (Sand, Slit, Clay, Molrt" -:) 

o- r---...... ~ 
Method: ~ ~ 

............. ......... ~ ~ 
Monitor Readings._ ~ ~ 

(Range in ppm): , ------- ............... '--
~ ............... , .. -

.' ~ 
~ ~ -

SAMPLE COLLECTION INF9RMATION: ,,'-. ----

Analysis Container Requirements Collected " Other 

APX, IX Total Metals plus AI, Ca, Fe, Mg, Mn, K, Na (1) 8 oz. Glass /- Laucks 

Dies (1) 8 OZ glass V- Crane lab 

It::.. ' '" • 0 .. 11. '"'- ~1) 80% glass.. - -Grane 1!iB _ 

A6d, pH. SEG. +CC Ig 30% of satllplell laee Ie luetals) 

OBSERVATIONS/NOTES: ' MAP:-

AlSO COlle-ere/) , OJ....S'U07 0 'I 

sAN.iJIE; @ ,*S lO~TIOW <;60- D l<; lVO 7 

L 0 CA-rt::.,-{) , ' , 
LO~ 

f>etIN/) A B 6- SilEf\K AWtJ\ 

J~6 A<:j'-l~E c;--('1 
Clrcle'H'Applicable: ;71 MSIMSD Duplicate 10 No.: 

/~ 

• , 



• 

APPENDIX 8.5 • CHAIN-OF-CUSTODY RECORDS 

• 



• CHAIN OF CUSTODY RECORD· 

PROJECT NO.: SITE NAME: 

. CTV 10 ·tt 7/4J N SW'C, cO/V\! ( DB6--

SA'";j7!;T'~ 
STATION DAlE 

NO. 
TIME COMP GRAB STATION LOCATION 

-- ~+ D1C1S'" V O~ ss 0+- 000 I 
- ~2C: / O:t <5 BeA- 03()<) , 

-- 1GflC)C ;' 

J/ o l S S OS- 000 ( -- !o~b V- o l sfS 0;- 0600[ 

-- 10<;8 ,; o ). 5 SOB 000 I 
- \\ I'S""" ,vi 0),.5:13>08 6510 

\$!') / o L S S ocr 000"l... -. 
_._ ..... 133<" 'vi" oi siS 09 0701 
- 13t-S" r/ () J.... 55 \0 oool 
-- f4.-\7 v Ol..SB 10 oe 1"0 

- ,}~' ./ 02..5[S 07 070~ 
fJ) <XJoo I' FD 07.24-0 { 0 { 

- 1c:;'13 ./ OL ss ,1000 I 
- 'v 1<;:Lt- v' oJ...se:,\\ 040.6 
R~~~,ATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

7 y,- l7·l.~-of IIIJfQ Ff/)6'i' 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): 

I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 

I 
Order No. 70440'(0693) 

• 
NO. 
OF 

CON-
~ TAINERS 

'Z"" 

{ ( 

I t 

I ( 

t I 

I I 
I 

I I 
I , 
I I 
\ \ 
\ -
\ --
I , 
\ ( 

I 'I 

......, 

,'C 

oJ' 
<~ y.. . 

.... 
~, 

i.!.. 
~, >JJ~ 

~e,. 
k4.: 

"-
~0 

''''''C'""' 

-
.4'_~ 

-
-
-
,-
---
-
-, 

\ 
I 
-
-
-

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

023 • 

REMARKS J 

-¥- -;, ,Ii /) 0 C t:;C.;; TO C ~: 

pH -TO f\i-U\ t 'Is;,.: ~ 

#: 
~ 

~I,( P O,P" 
ol. SS \1000 I 

DATE/TIME: RECEIVED BY(SIGNArURE): 

I 
DATE/TIME: RECEIVED BY(SIGNATURE): 

I 
, DA TE.I TIME: REMAR,KS: ~ B11 _ tj':l.. t::) to Y).. us" ')QS-~S 

I --rz> ' t 1\ (..( (..I~ S ' CAtS<' 



CHAIN OF CUSTODY RECORD .J 

'f 
I PRofECT NO.: it-
.CTD 10 7/4-1 

SITE NAME: 

I 14 S\.(/c- dAN ~ DgG-

·{f 
~'I . s; 

~~, .:? 
02393 

SAMPL 
I NO I '.r;;N'~''J. cg~. ,~- ~. TAINERS 

i , 

lif 
·SJ 

YI'-1~ 
fi/~ 

REMARKS 

STATION I DATE I TIME I COMP I GRAB 
NO. 

STATION LOCATION 

IR~ IK+ 11700 V I R€, 07.2~OI o} 
p;ic;-la~ VI OA(7WC I.l.P·S 0 I 

-

DATE I TIME: .1 RECEIVED BY(SIGNATURE): 

,.. ., FEtkf. 
RELlNL~ISH1:~V. IG ATURE): 

1 :- ") 
J.-.;' .. . 

RELINQUISH~ED BY (SIGNATURE): DATE I TIME: I RECEIVED BY (SIGNATURE): 

I 
RELINQUISHED BY (SIGNATURE): 

I 
DATE I TIME: I RECEIVED FOR LABORATORY BY 

t---........ --I. (SIGNATURE): I . 
OrdefNo. 

rJI ~ t-'(,) ~ f"'I f~ \. 'C" 

. P\i'r$TIC- ~I..\.. \ I I -'-
4- II :l... I , 

RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED BY(SIGNATURE): . 

I 
RELINQUISHED BY (SIGNATURE): DA TE I TIME: I RECEIVED BY(SIGNATURE): 

1 
REMARKS: I\~ -4:¥" 8;)..f:;(;' '7~.~- '?t)~"'-~ 

---r----t I"V U\u. U2. <, L 1\ ~ 



• CHAIN OF CUSTODY RECORD 

PROJECT NO.: #- SITE NAME: 

c-ro 10 . 7/4-1 I NSWC. cR..1\r-Jf Drs&-

S;PlU~ 
STATION DATE TIME COMP GRAB STATION LOCATION 

NO. 

\- I~-+ I(.;)J V O:l- S($ () 6 () 709 
i Jt I~ ~ O~ SISD).. 08\0 -
fD 7. . 

~oD / FDo7l..S-0f 01 I .r:; 

-- W>I ~ ol s~ol ocr II 
---... ~l ,/ o ~S<; O~ OGO I 

- o'f11 ,/ 01.. StS 03 070~ 
,,.,""-" joo1... ,/ 02 Se:, It- o70C, 

- 1\0 I V OJ- c;S I b 0001 
-- \ 117 (/ o"l-5~ I ~ Oc::;-o7 
--_. I1J1~ v" o~ 5<; 17 0001 

-_. lust / 0). 5 fS I 7 0 GO 8 
- . \5"}~ 0:1.,..s~ IS OC;0 7 
-- e)c;;'/ ,,/ o'l. SB 12 OC:()7 

'''tUb V '-'.1.::-_» I~ 0'"'0 I ----- - V ., }:\\ ~ V o.l- 'S g ,c::;-Ow ~ 

RELI~:2l U:URE
): 

DATE/TIME: RECEIVED BY(SIGNATURE): 
/" II.. _. . /.l£;·UIl/BQJ fEi) E-1 

RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED BY (SIGNATURE): 

I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 

I 
Order No, 70440 (0693) 

• 
NO. 
OF 

CON-
TAINERS 

I -
I -' 
I -

:l -
I I 
I .-
.. 
I -

l \ 
I r 

\ I 
\ } 

. J -
I -

I 

-r 

U""~ 
~ -,," 

'<L .::.. 

'. #tf 
~ d:tPJ 

I:~ ~....., 

~ 

I 
I 
I 

1:1... 
-
. I 
\ 
-
-
-
-. 

I 
I - -.-

023. 

REMARKS 
. -* :: A I) D c. t L.J '-n:x:.- { 

pH "10' 1\1-..1 j\ \ 'f.,*S 
~ 
~ 

~ fl.VN A\SO N ~/",~1) 

.. ' 

* * 

*- I 
-'i( 

- I 
~ , .... _-- -

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 
, 
I 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): , 

I I 

DATE /TIME: REMARKS: Ai3 tt: ,'j:2tJb '1 .i..0c, c;-u..., S 

I ""f"Z) t. ~ <-f < S tf\. I~ 

',[ 

. .,. 

~ 

p 

" 



CHAIN OF CUSTODY RECORD 

PROJEP NO.: .. SITE NAME: 

eTC> I o;ff: "7 I '1i f'{<; we. c.(U\ N E DfSG-
SAMPl'l!!TUREJ: ~ · 

F 

7 5. . ..AA'J-V }/",- ' 

STATION DATE TIME COMP GRAB STATION LOCATION 
NO. 

i~& ;{c; '/~ v' i2..~ 072 c;;o I 0 I 
RJ~ ~~ lit)O v A 8, 672.c;oj 0:2-
fD OdOb ,/ PO 072t;"ol 0-:2.. 

- I~ ,/ 0255 ~b 000 J 

- I~b v 0'2 SB:2.0 0(008 - I9b ./ o~ SS 14 ooot 
- r:~17 ./ o)~ sfS;9 O~6 
- ,q:\O v' ol 5 SIB 000 I 
--: .... fbo7 v' O~ s B/8 OC;-07 

- ~ Yl3S v/ o~ G-lA .. /OC;- 0 I 
- . .It IS10 v oJ.... 6-W08 0/ 
- XI O'jC)O t/ 0').. G-w c-II f 3 0 I 
fO Q.t() .t/ fDo7l7oi 0 J 

-- \J 'I oCf50 o ).. S () 0 -.2... OCXJ0 
RELlj~u.NATURE): DATE /TIME: RECEIVED BY(SIGNATURE): ' 

l~< /. ~ 7-17cJ{ 111030 (EvE/-
RELlNQU~HED BY (SIGNATURE): DATE lTIME: RECEIVED BY (SIGNATURE): 

I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED FOR LA BORA TORY BY 

(SIGNATURE): ...... I 
- , , 

NO. 
OF 

CON· 
TAINERS 

.J' I 
4- I 

.J 
<' 

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

(~ 

~ 
,~ 

,~ 

tJ 
,% 

~~ 
,>" • 

-i, ':-~ ~/ 

02396 

~~ ~~t ~ ~~ s~/'V~ ~ 
~ 1)1, v Vi ~ Q (.v. REMARKS 

~ v ~. ~ ~ v~ " * r.;, f\DO cE~nlCf 
- / f)~. ~~lJlJ'. pH -n AN. "\'1 ~('~ 

o p-r - S'/\fI"\.\;;"" ~ -. - STFEI... CVf/lNc:.) <;liOl~ 

2- I p\f\00Ef2 fM f'-!"p 

- DlAf (IF 
I - - - 1 ol S So ':l.O 000' 

~ .l.. - (~IA N I'L< 0 
tv\ c;; M<; 0 

I \ -
I I -
I I -
I r .-
I - \ -

1- I ~ I 
1- I ~ I 
4- I l . l -
\ \ 

D~ r 5'l" 

o"l.. S D 0'2.. 000 b 

'J.. 11 '01, VI i'S/1/> t~ ~\ "~Sf 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

1 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I 
DATE/TIME: REMARKS: 1\ (5 ..:t:t=- 82,& b <-t ')"0\- S'oc~ 

........ I T'Z' \. (\U LI2S U\ ~ _ -



! 
CHAIN OF CUSTODY RECORD • • "" ' ,.;yI 

~< 
f... ~, 

~,~,. 
~~ < 
~ ~~~ 

023. 
r- ,'1.. - r- .~ 

PROJECT NO.: SITE NAME: ~ ,:#~. 
Cf7) 10 -::It 71 4·\ NSWC C.~ANf. D@,6- ~ <: ~ . .' ' 
5AMPLE'[2f""~ NO. W (.J~';- # 

OF I.( J. .,£. ~ /'\ 2 CON· ~.;/, ~. REMARKS 
TAINERS 

STATION DATE TIME COMP GRAB STArlON LOCATION NO. 

- K7 IO)!.;) t/ o?..SDDs orob , -- , 
- ~ \10+ V Od.-SJJ 0 I OOOG I I 
R-fS' f1.7 \29) . V r:z~ 0 7)~)O I 0 I 

'f-":> 
I 1 I . <,77" N.\. \;:- ~ ') S 1'4;.. t. " 

~\ ~ I -rikJ~~~. 

rD ~ CJ(1.j} ,/ fD (7)....-C:;O/ O~ I 1 
Dl-tf-" or 

lY.l. S ~ t fj 000 :l 

,.,.... .. 

'.' 

~ 

;[;;E5::r~URE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

[7·170/ 1/~30 FE·f:£7< I 
RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED fOR LA BORA TORY BY DATE/TIME: REMARKS: 1\ >=tr Ef2 fj(? vr:)..~ S 'O(;i-

I 
(SIGNA TURE): 

I T2:) l.Au u J S U\f') 
Order No. 11)440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: 'F:: SITE NAME: 

N<;w'C. C«ANE O(~(-C/O 10 .. 7(4/ 
S'MP~GNA~ . ,/"-- ~ ,-, 
STATION hATE TIME COMP GRAB STATION LOCATION ,.0. 
Il 7.L7 I'S'OS' ./ 61- St') Ob 000 b 

i 1<;),0 / 0').. S (i 0 c;-. 000 G -
- 'V IbC() ,/ 0l 500+ OOOG 

- ~ ,I' tbSO V 0). G-u/O I 0/ 
-- ~~ \olC.~ ~ ol- G-vv' clO Ps a I 
- \7<J;" V' 0).. 6-l-t/ 01.. 0 I 
PD '.V ~. v f'D 07 J..B 0 l 0 I . 
R~ ~Cf 0810 t/ (J...6 07:t. oro I 0 ( 

fD ()<)C).) (' f () 07:l'10 t a I 

- \?5() ,/ o'l-SW' 07 CJ I 
- 14-00 ,/ 

0)... G-w 07 01 
- "v l1;lS' . / 0.1 SD 07 oOOh 

~~~~D~ZRE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I ) 1/- 7· sOvj 117ttl (-:(j)(f..-
RELINQuIsHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): . 

1 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 

I 
Ord~ No. 70440 

NO. 
OF 

CON-
TAINERS 

\ 

I 
I 

4-

" 1-
4-
+ 
S-
(~ 

4-
J 

I 

" I 

I 
I 
\ 

~ 
1:/ 

, -, <
-<" <-' --, " -

.~ .... "" • f.-

G ~- ':::J -:r' . e'> ) .. ~'. -~ "-
~ \" '" <-' 

"- , , 

t,--' - -7J.'-" If. "-~..... ~I.:" 
::- ~ .(" r"" '- ~ ~ ~~ 

'<: 0 ",- ~ ~-r./!< ~) 
~ j.-..1 "-. ~ Q •.• !/. 

.... U '0 ~ '\. :w II - "- \.." ". '1' 
\ . ~ ~ V 

~ . /:? It' u. :t~ . ~ . 
I - --
\ -- _ .. 

- I - -' 
:L ) - - --
Co 3 

_. - -

)-
• -, - -----

02400 

REMARKS 

f ~ vfl"~ ' ..... \ "> v 
M5./ ,\\~ 0 

ot.{ ~ ','1-
2.. I - -- o')..G..c..vc 10 P1 01 

2. I - .- - i) E - (->IA ("I' v' 
P., 1../\ Of): ~e. 

2- , l o'-tP or-
o:). S 1.(/0"7 01 

:l.. 0 "J.. 2... 
t<.lAf~ A \.SV 1\, sf M<:' D 

·1 :t I 
l 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): . 

I 
DATE/TIME: REMARKS: 1-\ is '.'4 t:~...L. bL) q 'J...<.J-;, S·U tJ 0, 

I TV lJ·'vf U L ~ cAv<, 
- ()I':'~O\. vEt) N\(:-n\1.. ~ T.(} l":::!·.d)<' (..(/\ , H ' . \l-iT,~'(t) 

I 



• ,L 

CHAIN OF CUSTODYRECORD 
DyE -.~i\NELV\[3, 023~ 

PROJECT NO.: SITE NAME: 

CTD 10 :tt 714-( N > '-v' C c.I2 1\ N 'f" DRc;. is , t.., 

S'MP~"S (SlG~' NO. 
I V) 

~ 

I(~ 1- AJ' 
OF ...., 

CON· ia) REMARKS 
TAINERS 'IV 

STATION DATE TIME COMP GRAB STATION LOCATION 'be NO. 

- IX~ I~ {// 
o:l.S 504- 000':1... I , , .-' 

. i 

D'fJ-S' ~ ,01.. Sl3>O't- 03~ --- I I 
- (1iS\) V 0).. 5 S oC:; ooo')~. \ , 
- \03>C:, ./ 02 S~ OS-'OBo9 I \ 
.-. 10«; fj II' 02- 5S O~ 0002, \ J 

-' \\\t;"' V- O"} Sl?:>oB 0810 I I 
- \)\~ ~ O~ ~ S 0'1 0002. \ \ 
,-' 13~ V 01-5 g dc( 070'1 \ I 
- I~ ./ Ol.5.S 10 0002- \ \ 
- 1607 v 02..5B 10 08\0 l , 
- JJ \%' v" ol:>g 07 0701 \ J 

'. ,', 

.' 

:jU~NATURE): DATE /TIME: R~C~IViD BY(rA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

, 1 /' f" )A' 7·.(6,,0 JlfS~ • --}; I' " , etc (/ .~-' I 
RELlNQlIlSHED BY (SIGNATURE): DATE/TIME: R,ECEIVED BY (SIG~TURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE /TIME: REMARKS: 

(SIGNATURE): 

I 1 DE l\ vGli etJ "TV c.Kf\NE VV'; . c;)N. S fTC. 
-

Order No. 70440 (0693) 

I 

~-:: 

.1 ':" 
~."L~: 1 



CHAIN OF CUSTODY RECORD 
D) £: - qJ). hNE tAP.:::. 

02391 
PROJECT NO.: :#- SITE NAME: 

em 10 '7/tl . N~ldc.. cfl..A tJ f fJ LS 6- . , '.J 
.... Vl 

SA~r!;r~ 
NO. 

..... 
OF 'j \I--,~ '- CON· REMARKS 

TAINERs 
UJ Il $~ 

STATlpN DATE TIME COMP GRAB STATION LOCATION 
NO. r> 

'Q~ !~+ '700 v' ~'& 07,). 4-0 I 0 ( .L :l... 
OI~t"'V'r1j':>"'" 

PV\S1T<..... T"7'{ov~, I... 

- ()OQO ,/ r/) o7~4o( 0 I I I - 01.( P, () ~ 
o~ss. \( ooo~ --_. 1S'13 ~ 0)., 55 ,\ 000'2.. \ J -

- , 1S'14 ',/ 0'1. S~ II O+ob \ r -
-- " I~;l.l V o'lSB ob 07 0 9 l I -. 
- '\ 1I I~ ~ 0)... 5& o:l. OB I D I I --
- ~<;"" o'fi) , v . O:t~c.f~fso I ~ - 2. 

1'\ 0000 V' r:-0O7)...c;-oI01 \ I 0\;\ VJ Of-
(0 - 02 $&01 o~11 

w,J V- Ol. sB 01 o~ II ,3 3 - r~\A~/0l'>O -. NlS 1\\ ~ 

- ~, v ,02 SSO~ oool I I I 

00(17 V- 02 S B> o~ 070~ \ 
I - I 
I 

- . IllJL . ,/ Ol.SIS 14-070cr \' J , 
I 

- flol V 0),. s5: I ~ OOO'-:L \ \ 
- ",It 1117 t/ 0").. s(5 16 or:;07 \ I 
;;7~~NATURE): DATE/TIME: RECEIV~B;~TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

, 

7 '1~111c;)JJ q. ,0 I 
RELINQuisHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): ' RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I I 

R~lINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LA BORA TORY BY DATE /TIME: REMARKS: 
(SIGNATURE): 

I I D("-\V~fJ ~U 'TO c:.JiA.N (. LP.J~ oN srr£ 
- ... -- .. ~.- -- -



• CHAIN OF CUSTODY RECORD 
DyE: c.( u\{3 

023. 

PROJECT NO.:-::#: SITE NAME: V, 

CrO 10 '7f'+i N. (,wC c...t2.'\N~ Dge- '-' Vt .... 
NO. e --

'AMPI~!!)X-' "', 
t· -,- .~~ OF ; /V I 

CON- REMARKS 
TAINERS !JJ 0 

STATION DATE 
I 

NO. 
TIME COMP GRAB STATION LOCATION "l 

-' IX< 10:>.:1 V o :L<;S t 7 OWl- ( I 
-, (o3t- t/ 02 s~ 17 0(:,08 I ( 

, - 13}·1 /' 02., ss 13oC;o7 I I 
v 0), 5& I~ 
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• 

APPENDIX B.6 • MONITORING WELL INSPECTION SHEETS 

• 



\~~v • 
WeIlID: O~ - 0 I 
Time: 

, (P (I 

Insp,ctlon Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTO 10, Job # N7141 

Date; 7· If· 0 I Inspector's Name: 

Types of Problema Status 

S U 

Is it In-place, legible /' 
~ 

Condition protective case, cap, lock 7 
-~ 

...... conc~r.gRWel & condition 
1'-...- . 

/ 
Condition of ... / 
Record any evidence of/or standing / 
water in area of well 

Condition of ... - tt~ -
Condition of riser & survey reference / 
point 

>IN\PSON 

. Obsenration 

# ~- - _···c-;p(J-of.-'-, 

Comments:wL -= lS'I' 87 

• 
R.uJAHN 

.. I 

I 

I 

, 

Signature(s) 7l2i ~ 
Note: 5= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 



Well 10: O~ - 02. 

MONITORING WELL INSPECTION SHEET 
~SWC Crane, CT010, job # N7141 

Time: /6 0 1 Date: 7· If. 0 I Inspector's Name: .51 N\PSON RuJAHI'J 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad ecl'l9F9tEHlr ~& 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.- --::,.. 4-5 ~ 70 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

V 

/' 

/ 

V 

./ 

./ 

• 

Obsel1lation 

NO 1..(') c.l( , lOc..« ~V f-\F~ 
,,~~Sl..tl(l ~\\ tC-NT-

f'(A 

OIL N.fJ ~ i'"L-11 cAS~ , 

Signature(s) --z/::/ Zd--.-

: 
: 

, 

NSWC Crane 
Field Form 
Revision: 2 

Novemb. 



• 
WeIlID: O.l... ,- 03 

Time: I~ 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area hnmediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL ,NSPECTION SHEET 

NSWC Crane, CTO 10, Job # N7141 

Date: 7'(( '0 I Inspector's Name: 

Types of Proble'm!l Status' 

S U 

Is It In~place,leglble V-

Conditic;m protective case, cap, lock / 
U (\1 \"U\...(,I\:;f) I 

LOG(l~ 
-~ 

ccrn::rete-o~& condition 

Condition of ... 

Record any evidence of/or standing 
water In area of well 

Condition of ... tJ.-A. 
Condition of riser & survey reference 
point 
--- --- --- -- ----

Com~ents: LA! L:: 4.-3 .. 5'10 

• 
.51 tv\PSON R.uJAH,,,", 

Observation 
i .. 

: 

! 

I 

~I 

~P7Evt. ~ EPt~L(" /'-'t. trJr I 

,..I 

" I 

-, 

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

Signature(s) "-14 ~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision; 2 

November, 2000 

• ~., ..................... :""0 ..... -. 

. ;. 

. Xf, 



WeIlID: 0"2- - 0 t 
Time: 1 t.;' 3~ 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTa 10, Job # N7141 

Date: 7\ /I ,01 . Inspector's Name: 

Types of Problema Status· 

S U 

Is It in-place, legible i/"'" 
Condition protective case, cap, lock V t;( r{ t.O Cll~) I 

- AFJC~ 
, ..... ~condition / -
Condition of ... ,/ 

Record any evidence of/or standing. V 
water in area of well 

Condition of... ~ 
_. 

t'll\-
Condition of riser & survey reference .7· 
paint 

Comments: UI L -:.. 38
11 
38 

.51 N\PSON RuJAHf'./ 

Observation 
: 

ta=(({?-D 

M~f) \'(\~'{/ 

., 
I 

I 

I 
I 

Signature(s) --z!d u...,. 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

Novembe. 



• 
WeIlID: OJ-. - () c;;
Time: 1410 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTC 10, Job #.N7141 

Date: 7·,,·0 I Inspector's Name: 

Types of Problem. Status 

S U 

Is It in-place, legible V 
Condition protective case, cap, lock V 

...-r, 

Ocr rcrete 'O~ & condition V 

Condition of... vi' 
Record any evidence of/or standing V o. 

water in area of well 

Condition of... 
-. 

f'-(Pr 
COndition 6f riser & survey reference . t/ 

)1 N\PSON 

Observation 

point eVe. C}NlV NO 
I 

Comments: \AI L 
. ( 

-50,7t;' 

• 
RuJAHN 

: 

, 

o~""'QE;{l LA S.c 

Signature(s) -;t:;/ U 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 

~,J:. 



Well 10: D 1- -0 G 
Time: . . /~o7 

Inspection Item 

Well Tag 

Well security 

Well pad 
. 
Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTa 10, job # N7141 

Date: 7"(-01 Inspector's Name: 

Types of Proble·ms Status 

S U 
Is it In-place, legible ~ 

CondltlQn protective case, cap, lock V 
t<fon~r gRWef-& condition / 
-
Condition of ... vi" 

Record any evidence of/or standing /' 
water In area of well -
Condition of ... 

NA--
Condition of riser & survey reference ,/ 
point 

IN CAP 
Com~ents: lA/ L c:;o" iq--' 

~I N\PSOC'./ RcJJAr-I N 

Observation 

, 

Signature(s) 2(.>/ u, 
Note: S= Satisfactory. U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

Novembe • 



• 
Well 10: 0'2- -0 7 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTa 10, job # N7141 

• 
Time: i <00 z;:- Date: 7-11-0) Inspector's Name: ~I t'Y\PSOl'/ Ru)AHl'i 

Inspection Item Types of Problem~ 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad l(EOnc~r gravet-& 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 

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

, I 
Comments: W L -=- S-4- .. "" S-

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

Status 

S U 

V 

V 

v' -' 

V-

~ 

.. 

V 

Observation 

NO J p.,. ~ &) ~{( lo C-f< I,. 
oU', 'C::;V c..;...n ~ 

, 

{{h 

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

(N C-Af' 

Signatura(s) ,4 Zt..-..... 

: 

01<-
I 

I 

I 
I 

NSWCCrane 
Field Form 
Revision: 2 

November, 2000 



WeIlID: 0'1- -08 

Time: (~I 

Inspection Item 

Well Tag -

Well security 

Well pad 

Well seal 

Area Immediately around 
weil pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTC 10, Job # N7141 

Date: 7·( 1-0 / Inspector's Name: 

Types of Problem~ Status 

S U 

Is it in-place, legible / 
Condition protective case, cap, lock / 

-::::-'\ 
• GeFlerete a~ condition· .t/ $(V\ ft lL CON. elL ~T6-

Condition of ... ./ 
Record any evidence of/or standing / 
water in area of well 

Condition of ... 

Condition of riser & survey reference / point 

Comments: LV L -::: +8., B).... 

~IN\PSON RcJJAHN 

Observation 
: 

PPrD 

, 

Signature(s) # ~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

NovembWO 



• 
WeIlID: 0)..., c..O ~ 

Time: IL~ 

Inspection Item 

WellTag. 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

----

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTO 10, Job # N7141 

Date: 7· I I . 0 / Inspector's Name: 

Types of Problem!& Status 

S U 

Is It In-place, legible V 
Condition protective case, cap, lock r/ 

~ 

SeAerete o~ condition ,/ > 

Condition of. " v' 
/ 

Record any evidence of/or standing V " . water In area of well 

Condition of., , ('fA 

Condition of riser & survey reference 7 
point 

Comments: \AI L -::.. /7'0" 2 S- ' 

• 
51 N\PSON R.uJAH/~ 

Observation 
, 

.. 

, 

Signature(s)2C/ ~-
Note: S= Satisfactory, U= Unsatisfactory 
Check one, II unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

" 

"~ ... ~ 

:~.:, 



o:1....C-O'CZ P 2... 

Well 10: (,.-):51 G f3= ~s 

Time: I 'l. 4?:, 

Inspection Item 

"Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTO 10, job # N7141 

Date:" 7,'" 0 / Inspector's Name: 

Types of Problems Status 

S U 

Is it in-place, legible t/ 
Condition protective case, cap, lock V 

~ 

CcOC[ete or~ condition t/ 
Condition of, , , ~ 

Record any evidence of/or standing V water in area of well 

Condition of, , , 
NA -

Condition of riser & survey reference v' 
point 

Comments: (,V' L ~ fj ().. j "f""t) BTl'A Of b ' 

51N\PSol'/ RuJAHN 

Observation 
: 

"" 

I 

I 
I 

Signature(s) 11::;/ 1: 4--
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

November, 2000 

• 



• • 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CT010, Job # N7141 

weIlID:O~ C, ( 0 

Time: 14-'1."1- Date: '7./ roj 

Inspection Item Types of Problem!; 

Well Tag Is It In-piace, legible 

Well security Condition protective case, cap, lock 

~ 

Well pad -6onclete-~ 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 6f riser & survey reference 
point 

. I 
Comments: vJ L::. Ifb, 3 6 

Inspector's Name: 

Status 

S U 

V 

/" 
,/' '. 

t/ 
,/ 

KA-
~ 

)IN\PSON 

Observation 

, 

Signature(s(z) i &. 
Nole: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• 
RuJAHN 

, 

.. 

I 

I 

I 
--~ 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 



MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTa 10, Job # N7141 

WeIlID: 0'2-.(" I O. P,,>
Time: (4= 'l3 

Inspection Item 

Well Tag 

Well security 

Well pad 
. 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

Date: 7, 11- 0 I 

Types of Problem', 

Is it in-place, legible 

Condition protective case, cap, lock 

.~ 

CQI:l~Feleor ~ condition 

Condition of", 

Record any evidence of/or standing 
water in area of well 

Condition of.,. 

Condition of riser & survey reference 
point 

" , 
Comments: \IV L -:: 4-'J, 87 

" 

Inspector's Name: 

Status 

S U 

V. 
/' 
./ 

/' 

/ 

- NFr -
r/ 

SIN\PSOt'/ 

Observation 

Signature(s) f l-/ ~ 
Note: S= Satisfactory, U= Unsatisfactory 

• Check one, If unsatisfactory explain 

• • 

R.uJAr-IN 

: 

.' 

I 

I 

NSWC Crane 
Field Form 
Revision: 2 

November. 



• 
WeIlID:OJ-C./O A3 
Time: _ .. 11: 1. c;-

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTa 10, Job # N7141 

Date: 7, II-0 I Inspector's Name: 

Types of Problem' Status 

S U 

Is it in-place, legibl~ /' 

Condition protective case, cap, lock 

---
euherete.6rav~ condition - /' 
Condition of ... ~ 

Record any evld~nce of/or standing / 
water In area of well 

Condition of ... -
NA 

Condition of riser & survey reference ./ point 

Comments: wL ?o 2. q, :lB I 

• 
.51 N\PSOC'/ RuJAHN 

Observation 
: 

~ 

S;9nature<SlU u.. 
Note: .5= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 



Well 10: O'1-c I I 
Time: i 5' I ::L 

Inspection Item 

W.ellTag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

- ----

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTa 10, Job # N7141 

Date: 7,/(-0/ Inspector's_Name: 

Types of Problems Status 

S U 

Is It in-place, legible ~ 

Condition protective case, cap, lock V 
Cone rete Qr~ condition ./ 

Condition of ... / 
Record any evidence of I or standing / water in area of well 

Condition of... -
Condition of riser & survey reference ,/ AN-/ N~ 

,-point 
---- - --

Comments: W L ~ lfOl; 2.:S 

)1 N\PSON R.tJ)AHN 

Observation , 

I 
i 

I 

, 

IN (;..;ft. t' 

Signature(s) ~ V-.... 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

Novembe. 



• 
WeIlID: 0 1-cll p2-. 
Time: It;'JS 

Inspection Item 
I 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTO 10, Job # N7141 

Date: 7 -11'01 Inspector's Name: 

Types of Problem$ Status 

S U 

Is It In-place, legible V 
Condition protective case, cap, lock ~. 

~ / 

{;QRGF8&8.~ condition ./ 

Condition of, .. / 
Record any evidence of/or standing /' water in area of well 

Condition of ... 
'N-A 

Condition of riser & survey reference ./ 
point 

Comments: ulL -::; 73 j, G1-' 

• 
.51 N\PSON RuJAH 1"-1 

. Observation 

---

Signature(s) lId -~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

tI, 

~~f1 

. ;r; 

,_0·, 



WeIlID: 0 J-. C-I J f3 
Time: I ~Jt:;; 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTO 10, Job # N7141 

Date: 7- 11·0/ Inspector's Name: 

Types of Problems Status 

S U 

Is it hi-place, legible V 

Condition protective case, cap, lock V. 

Concrete or gravel & condition ./ 

Condition of ... / 
Record any evidence of/or standing /' 
water in area of well 

Condition of ... 
c-<A 

Condition of riser & survey reference ./ 
point 

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

Comments: 
. , 

(,J L -:... 35'.. 5'Cf 

.51 N\PSON {(uJAIiN 

Obsenlatlon 
: 

I 

Signature(s)~/~ ~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

NovembWo 



• 
WeIlID: O)...,C-/ J... 

Time: )404-

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling . 
equipment 

PVC Riser 

• 
• 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTa 10, job # N7141 

Date: 7.1/·.0/ Inspector's Name: 

Types of Problems Status 

S U 

Is it in-place, legible /' 
Condition protective case, cap, lock' t/ 

~;" .. _. _._ or~ condition ./ 

Condition of ... ../ 
. Record any evidence of/or standing / 
water in area of well 

Condition of ... - t'lk -
Condition of riser & survey reference r/ 
point 

~IIY\PSON 

Observation 

-_. ------- --------------

I 

Comments: vi L -:: {'7 I. "2. J..... 

• 
RuJAHN 

, 

.' 

-

. Signature(s) 1[:;/ ~ 
Note: S= Satisfactory. U= Unsatisfactory 
Check one. If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 

.;.: 

.I."" 

.:~ 



MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTO 10, Job # N7141 

Well 10: 0 'Lc-l 2. P:l... 
Time: I~O~ Date: 7 . ,/ -0 I 

Inspection Item Types of Problem!; 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock - -
Well pad -VV""'t:m,:r ~& 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, 

. I 
Comments: W L -::: (j fi. or B 

Inspector's Name: 

Status 

S U 

c/ 

V 

V 

t/ 
V 

('fA 
,/ 

.51 N\PSON R.uJAHN 

Observation , 

, 

Signature(s)7~d~; 
Note: S= Satisfactory, U= Unsatisfactory 

• Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

November • 



• 
WeIlID: OJ.? I ~ P ~ 
Time: 14-0 to 

Inspection Item 

Well Tag 

Well security 

Well pad 
. 
Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL INSPECTION SHEET 

~SWC Crane, CTO 10, job # N7141 

Date: 7·[(~ol Inspector's Name: 

Types of Problem!» Status 

S U 

Is it in-place, legible /' 
Condition protective case, cap, lock .'/ 

.~ 

ce"erete.o~ condition v/ 

Condition of ... .V' 
Record any evidence of/or standing / 
water in area of well 

Condition of ... 
r{~ - .... 

Condition of riser & survey reference V 
point 

- -_._._-------

. I 

Comments: \..t/ L -=- :t.. 'S .. 67 

• 
.51 N\PSON RuJAHI',J 

ObseOlation : 
: 

.. 

~--

Signature(soq ?'~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November; 2000 

j-;: 

'. 

); 



Well 10: 01- c..1 S 

Time: 'I ~I~ 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

,Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTO 10, Job # N7141 

Date: 7 ·/1-01 Inspector's Name: 

Types of Proble'm$ Status 

S U 
Is It In-place, legible / 
Condition protective case, cap, lock /' 

......"... 

GoRQFele ~~& condition ,/ 
Condition of ... /' 
Record any evidence of/or standing t/ 
water in area of well 

Condition of ... }LA-
Condition of riser & survey reference t/ point 

------ ----

Comments: W L =- £S ~ ;t c;- I 

.51 N\PSON RuJAr-IN 

Observation , 

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

Signature(s) -,!:;j ~ . 
Note: S= Satisfactory. U= Un'satisfactory 
Check one. If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

Novembe. 



• 
Well 10: 0 ':L.c I '5 P L.. 

Time: If-( t-

Insp,ctlon Item 

Well Tag 

Well security 

Well pad 
. 
Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

- -- ------

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CT010, job # N7141 

Date: 7.f I . a ) Inspector's Name: 

Types of ProblemS Status 

S U 

Is It In-place, legible 'V' 
Condition protective case, cap, lock .~ 

r.. ~J& condition / 
Condition of .. , ,/ 
Record any evidence of/or standing V water In area of well 

Condition of.,. 
Nf\ - -

Condition of riser & survey reference ~ 
point 

I 
Comments: . W L -= 4:-lJ • , I 

~I N\PSO('t 

' Obsentatlon 

, 

Signature(s) -1 {;;/ ~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• 
R.uJAHN 

: 

" 

~--

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 

;! 



WeIlID: ol-c 1:S P3 
Time: J+)~ 

Inspection Item 

Well Tag 

Well security 

Well pad 
.. 
Well seal 

Area Immediately around 
well pad 

O·edicated sampling 
equipment 

PVC Riser 

-

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTO 10, Job # N7141 

Date: '7,tI~o/ Inspector's Name: 

. Types of Problem!5. Status 

S U 
Is it in-place, legible / 

Condition protective case, cap, lock /. 

OeRefele o~ condition ....,/ 

Condition of ... / 
Record any evidence of/or standing /' water in area of well 

Condition of ... 
~Pr 

Condition of riser & survey reference c./ AK .... 1< E-S""T 
point 

-----

Comments: 
.. cJ... ) 

W"L. -=- I 0 ~ 4'v 

~I N\PSof'l 

Observation 

, 

IN. ct\r 

Slgnature(s)1l::;j' ~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 

RcJJAHf'i . 

: 

.. 

NSWCCrane 
Field Form 
Revision: 2 

November • 



• 
Well 10: 0)... c-(t 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTa 10, job ## N7141 

• 
Time: J<;;4-~ Date: 7'II~oJ Inspector's Name: )IN\PSOC'/ R0JAHN 

Inspection Item 
. , Types of Problem$ 

Well Tag Is It In-place, legible 

Well security Condition protective case, cap, lock 

~ 

Well pad ~-
_ ~ 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 -; 0 R.. j 1 ~BL ~,M 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

Status 

S U 

r/ 
V 

/ 
..,.-/ 

/' 
./ 

'V 

V'" 

. Observation 
: 

UN lO c.{ ~OJ (()c..{(~fJ 

'" Pn::"t't (\,{ <::=tt ~ t( f1.. fI,{ ~)t( ,-

, 

N(\ 

I ('( . VV(.) enO S 

Signalure(s) --zl:;;j V--... 
NSWC Crane 

Field Form 
Revision: 2 

November, 2000 

, 
4 



MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTC 10, Job # N7141 

WeIlID: _ 0 J-.C /4- p:L. 
Time: )C;:Q) Date: / • J I '0/ 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

--.... 
Well pad gellclete Ol.~ 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 

----

I 
Comments: w' L ~ 03. 1r:;-

Inspector's Name: 

Status 

S U 

/ 
/ t{ 1'1.. t. U Cll E-I) I 

lu '-tlev) 

V 

V 
,/ 

-- NA--
V 

.5IIY\PSON RuJAHN 

Observation 
: 

AFr&t - f\l~ASl(ftMf",l( 

--
--

I 

--- -----

i N W(J()~~ ~ 

Signalure(s) 7(:;;( U-.. 
Note: S= Satisfactory, U= Unsatisfactory 

• Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

Novembe • 



WeIlID: 

Time: 

• 
OJ-. clL(:-P3 

/c;;c;;f 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTC 10, job # N7141 

Date: 7· II '0 ) Inspector's Name: 

Types of Problems Status 

S U 
Is it in-place, legible ,/ 

Condition protective case, cap, lock ,/ 

.51 N\PSON 

Obsenration 

tA l{ l U CIL \C-D I CO C{( €"I) 
A. Prr'V1. v\A.EAS III1IMENr 

V-orI"IICI'~ condition' /' 

Condition of ... /" 
Record any evidence of/or standing r-water in area of well . 
Condition of ... -
Condition of riser & survey reference / 
point 

IN 
Comments: VLlL ~ 7" ("3 ( 

• 
RuJAHN 

I 
: 

I 

i 
I 

" 

' , 

Signalure(s) 21:::j ~ 
Note: S= Satisfactory. U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 

" 



WeIlID: 

Time: 

01- CIS

I~J-~ 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTC to, Job # N7141 

Date: 7,1(.0) Inspector's Name: 

Types of Problem~ Status 

S U 

Is It In-place, legible V 
Condition protective case, cap, lock /' 

Concrete ~'& condition· / 
Condition of ..• 

Record any evidence of/or standing / 
water ih area of well 

Condition of ... r-ik 
Condition of riser & survey reference / 
point 

GC[."lO I 

.51 tY\PSoC'/ RuJA(-JN 

Observation 
: 

, 

Signalure(s) 7/4 &:"" 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

November. 



• 
Well 10: 02. <::/ t;;Pl 

Time: I t;J... c;-

Inspection Item 

Well Tag 

Well security 

Well pad 
, 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
. equipment 

PVC Riser 

'------

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTO 10, job # N7141 

Date: 'z- 1/·0 I Inspector's Name: 

Types of Problems Status 

S U 

Is It In-place, legible ~ 

Condition protective case, cap, lock / 
~ ,.... 

~condition v'" 
Condition of, .. V' 
Record any evidence of/or standing ./ 
water in area of well 

Condition of ... 
N.h 

Condition of riser & survey reference / point 

, , 
Comments: We -=- k ;::;:+1"6--'- ~ trIO ~t1 

. \l.~ 

• 
)1 N\PSON l(uJAHN 

Observation , , 

-------- ---

Signature(s) '"7/.::;/ ~ 
Note: S= Sallsfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 



Well 10: 02." C ( e::, 
Time: I S-c) 7 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTO 10, Job # N7141 

Date: 7·" '0/ Inspector's Name: 

Types of Problema Status 

S U 

Is It In-place, legible / 

.51 N\PSol'/ 

Observation 

Condition protective case, cap, lock / cfH\(('{ . ~OIJ.8'f 

-
eollcret9-or~ condition ~. 

Condition of ... /' 
Record any evidence of/or standing V' 
water In area of well 

Condition of ... - ~~ .. 

Condition of riser & survey reference ,V 
point 

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

Comments: W L."> D A. j' , (3,-'--1'1\ ~ Be) , 

RuJAI-/I~ 

: 
: 

I 
I 
I 

.' 

, 

Signature(s) 7U ~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 
NSWC.Crane 

Field Form 
Revision: 2 

November,. 



• 
WeIlID: o2-C I ra p~ 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTa 10, Job # N7141 

• 
Time: /c;o& Date: 7·' ( '0 ( Inspector's Name: .51 f'Y\PSON . RuJAt1;~ 

Inspection Item Types of Problem$ 

'Well Tag Is It In-place, legible 

Well security Condition protective case, cap, lock 

Well pad Cm, ... , .. ,~av~ 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 

----

I 

Comments: W L :: 4-3 " 0 S 

Note: .S= Satisfactory, U= Unsatisfactory 
Checkrone, If unsatisfactory explain 

Status· 

S U 

,/ 

,/ 

/ 
7 
7 

---
./ 

> 

Observation 

LAN \.Oqc:::~.1 L0C.U<:fO 
"Frerit MeAS't11l MFN I 

H.fT 

Signature(s) 114 V-. 

: 

I 

I 
I 

------- _. 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 



MONITORING WELL INSPECTION SHEET 
NSWC. Crane, CTa 10, Job # N7141 

Well 10: oJ- C- ( 7 

Time: 14-c;;'s Date: 7 ' {( . c) I Inspector's Name:· ~I tY\PSON R.uJAHN 
> 

Inspection Item Types of Problems 

Well Tag Is It Iri·place, legible 

Well security Condition protective case, cap, lock 

-
Well pad Concrete 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 

Com~ents: WL ~ 8+..7 5" 

Note: S= Satisfactory, U= Unsatisfactory 
, Check one, If unsatisfactory explain 

• 

Status 

S U 

r/' 
/ 

7 
/ 

~ 

t./ 
./ 

-- _ .. -

• 

Observation 

C-tfAlN. g {(a (< ~ ''I 

, 

['lA 

--_ .. - .-~--

Signature(s) / l;;j ~ 

: 

.. 

I 
--------

NSWC Crane 
Field Form 
Revision: 2 

Novembe • 



• 
WeIlID: 0 1-,..C 17 P1-
Time: . I Lf-c;'~ 

Insp,ctlon Item 

Well Tag 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTO 10, job # N7141 

Date: '7 ~ II· 0 I Inspector's Name: 

Types of Problems Status 

S U 
Is it in-place, legible ~ 

.51 N\PSON 

' Observation 

Well security Condition protective case, cap, iock . /' clf/\ fN . fSfLol<~IY 
;.-.. 

Well pad .. Ge"erete 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 

----_ .. 

'f 
Comments: Lv'L --:: 4-80 c:r I 

/' 
./' 

V" 
'.' 

(,{A 

V' 

• 
RuJAHN 

: 

., 

.. 

, 

Signature(s) 1/4 &<-,-
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

... 



Well 10: D'1.....C (7 P3 
Time: 14-<;:{o 

Inspection Item 

Well Tag 

Well security 

Well pad 

Weil seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTa 10, Job # N71.41 

Date: 7.)/·01 Inspector's Name: 

Types of Problem$ Status 

S U 

Is It In-place, legible / 
Condition protective case, cap, lock V 

.-
GOllclete o~& condition . v/ 
Condition of ... ,/ 

Record any evidence of/or standing t./' water in area of well 

Condition of ... ('-Iff 

Condition of riser & survey reference V 

.51 N\PSON 

Observation 

- --- --- -

---'point 
---- -- ------------------- ---------

Comments: W L :::: . DR. j 
13 -rrJ\ -:: :t. q .. 4- I 

/(uJAI1N 

: 

Signature(s) J);;i ~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

Novemberi 



• 
WeIlID: O:L-. C. I B 
Time: 14-4l.... 

Inspection Item 

Well Tag 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTC 10, Job # N7141 

Date: 7, (( . 0 J Inspector's Name: 

Types of Problems Status 

S U 

Is It In-place, legible /' 

.51 N\.PSON 

Observation 

Well security Condition protective case, cap, lock .t/ &to \l 'EN CtfI'r( t{ 

Well pad ·COc:tQrete or:~ condition· 
. 
Well seal Condition 0(,. 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling . Condition of ... 
equipment 

PVC Riser Condition 6f riser & survey reference 
point 

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

. I 
Comme.nts: we --:.. g 8 ~ 50 

/ 

V 

/ '-

tlk 
V 

• 
RuJAH,'\j 

! 

: 

.. 

, 

----- -~ 

Signalure(s) -t 14 & 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 



WeIlID: OJ-C- ( 8 P l 
Time: 11-4 ~ 

Inspection Item 

Well Tag 

Well security 

Well pad 
. 
Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

- .- -- -

MONITORING WELL INSPECTION SHEET 
~SWC Crane, CTO 10, Job # N7141 

•• J 

Date: 7· If -0) Inspector's .Name: 

Types of Problem!S .Status 

S U 
Is It In-place, legible V 

>1 tv\PSON 

Obsentatlon 

Condition protective case, cap. lock V' B.I<. 0 IJ.;:: r:--( CffArrY 

(}O, ,c,ett:0~ condition 
V 

Condition of ... V' 

Record any evidence of/or standing t/ water In area of well 

Condition of ... 
Nf~ 

Condition of riser & survey reference V . point 

Comments: I..{/C -:;. S~. B ~ 

/CuJAHN 

: 

.' 

Signature(s) -11:::./ U .. 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

Novembe • 



• • 
MONITORING WELL' INSPECTION SHEET 

NSWC Crane, CTC 10, Job # N7141 

WeIlID: O:L.c , EJ P 3 
Time:, f 4- '1-1. 

. Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

Date: 7· If -oj 

Types of Problem!; 

Is it in-place, legible 

Condition protective case, cap, lock 

\JU"""""~ condition 

Condition of... 

Record any evidence of/or standing 
water in area of well 

Condition of ... 

Condition of riser & survey reference 
point 

Comments: wL -:;.. -:%::1 _ ~ "2.(,.1 ~ / 

~-;.'J...1 .. 27' 

Inspector's Name: 

Status 

S U 
...,./ 

-/ IAN LVC-l<:~ , 

. AfrevL 
..,/ 

../ 

..,./' ~ .-. 

.. 

NA-
v/ 

• 
511Y\PSON RuJAHN 

Obsen/atlon 

I 

(O~U~O 

rV\ t:'f\sud M f(\r/ I 

I 

I 

, 

Signatur.(s)---ZW~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 

'-,' ." 

~<t 

.. ~~. 



WeIlID: o2-C- 10( 

MONITORING WELL INSPECTION SHEET 
~SWC Crane, CTO 10, job # N7141 

Time:· {fo lO Date: 7-1 I-d I Inspector's Name: 51N\PSON RuJAHf~ 

Inspection Item Types of Problem!; 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

-
Well pad Ge"erete 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: !vi.:; t37$ 0/ 

Note: S= Satisfactory, U= Unsatisfactory 
, Check one, If unsatisfactory explain 

• 

Status 

S U 

V 

t/ 

/ 

../ 

-
c/ 

• 

Observation : 

IAN. ~ULK'd'~ (Odl~J . n(-' cv~ 
{VI. SL{fl ~ (?-('("/ 

.. 

~(-\ 

i t{ (..v(X.l D S 

Signalure(s) -; U U. 

J 
I 

i 
I 

NSWC Crane 
Field Form 
Revision: 2 

November. 



• 
WeIlID: 

Time: 

oJ- c.- ("l p"l
(6~( 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTO 10, Job # N7141 

Date: 7·( ! -0 J Inspector's Name: 

Types of ProblemS Status 

S U 
Is It In-place, legible /" 
Condition protective case, cap, lock V 
eallcrete-o~ condition / 
Condition of ... V 
Record any evidence of/or standing / water In area of well 

.. 
Condition of ... NPr-

/" 

Condition of riser & survey reference V 
point 

- - ---- - ----- ---- ---- --_._----

~IIY\PSON 

Observation 

-

Comments: W l 
. I 

4-SI' SCf 
I N. \A/(Jo () S 

• 
/(u)AH ,,,-/ 

, 

.. 

Signature(s) --:J 2 -21 U,-.. 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 

:( 

'. 

~ .. ~ "' ':"p. 

":L" 



MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTa 10, Job # N7141 

WeIlID: 0 'Lc. (or 13 
Time: I Col.l.. Date: 7,11 ~O I 

Inspection Item Types of ProblemS 

Well Tag Is it In-place, legible 

Well security Condition protective case, cap, lock 

-
Well pad CGRerete or ~& 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: v../ l -=. D R-i lq~o { (.S-r--M 

Note: S= Satisfacto"ry, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• 

Status 

S U 

t/ 
V 

/ 

./" 

/ 

-
V 

• 

Inspector's Name: .51 t-r\PSON· RuJAH,~ 
. > 

Observation 
: 

fA f'l (() c..(L 61) I lO Cl( E-IJ t\ PC E1A-. 
~ ~C;(.{ ~ M f Art 

.. 

, 

Nt\-
AN1 Nt-S' IN. o (.{(BA.. CIT \-'= 

I ~ IAA.)O fJ S 

Signature<s)/!;d K 
NSWC Crane 

Field Form 
Revision: 2 

November. 



• 
WeIlID: oJ- c-).. 0 

Time: } ~S~ 

Inspection Item 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

---.~.-.--. 

• 
MONITORING WELL INSPECTION SHEET 

NSWCCrane, CTC 10, Job # N7141 

Date: 7'/('(J! Inspector's Name: 

Types of Problems Status 

S U 

Is It In-place, legible r/ 
Condition protective case, cap, lock / 

~ 

~o"elerg Dr ~& condition / 
Condition of ... ~ 
Record any evidence of/or standing / ". 

water in area of well 

Condition of ... Kf\ 
Condition of riser & survey reference / point 

. I 

Comments: lA/l, -..... \ 37." s-t 

• 
~IN\PSON RuJAHN 

Observation 
: 

.-, 

-- --

s,gna,ure(stl(:;;/ u... 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November. 2000 

.j; 

-~ . "'~'':' ....... ~!~ 

.-
. "r~ 



Well 10: o:L.C20 f~ 

Time: 14~4 

Inspection Item 
I 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTO 10, Job # N7141 

Date: 7,{ /'0 I Inspector's Name: 

Types of Problem~ Status 

S' U 
Is It In-place, legible y/ 
Condition protective case, cap, lock c,/ 

.=--.. 
,"" nr~condition / 
Condition of ... ~ 

Record any evidence of/or standing V water in area of well 

Condition of ... 
Nft -

Condition of riser & survey reference ./ 
point 

- -- --- ----

Comments:w l 7 5'8,00 

.51 N\PSON RuJAr-IN 

. Observation , 

" 

, 

, Signature(s) -; /:::;f' ~ 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, II unsatisfactory explain 

• • 
NSWC Crane 

Field Form 
Revision: 2 

Novembe • 



• 
WeIlID: oJ_GlO P.3 
Time: _ 14-"3. ~ 

Inspection Item 

Well Tag 

Well security 

Well pad 
. 
Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC Riser 

• 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTa 10, Job # N7141 

Date: 7-1 (-0/ Inspector's Name: 

Types of Problem!S Status 

S U 

Is it in-place, legible '/ 
Condition protective case, cap, lock r,/' -.... ~condition v 

Condition of ... V-
Record any evidence of/or standing / " water in area of well 

Condition of ... 
r(A 

Condition of riser & survey reference V pOint 

Comments: w/L?- 17. ~ 7 

• 
)1 N\PSON RuJAHN 

Observation I 

: 

I 

! 

: 

I 

I 

, 

SlgnaIUre(S)-1J.::;;/ M-" 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

.... too.": 



WeIlID: 0 be. J..:l... 

MONITORING WELL INSPECTION SHEET 
NSWCCrane, CTc 10, Job # N7141 

Time: I -:L «;' S- Date: '7-11 '0 I Inspector's Name: ~IN\PSON RuJAI1N 

Inspection Item Types of Problem!! 

Well Tag Is It in-place, legible 

Well security Condit1on protective case, cap, lock 

--
Well pad '.-cimcrele~ 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:; ·1 B' <.:, .. 0 
I 

(SIN\.. ) ~ .-

Note: S= Satisfactory, U= Unsatisfactory 
• Check one, If unsatisfactory explain . 

• 

Status 

S U 

V 

/' 

.../ 

/' 

y 

• 

Observation 
: 

tAN LO·C{(~) LOC.I( €-o AF-TC--vt 
/ 

\A/L M €-ITS t..f~ Nt e-MT 
,-

, 

NA 

- ----_._._-- - -- -------

I • ~ 

Signatura(.vi :j :;;;;. 

I 

, 

I 

! 

I 

NSWC Crane 
Field Form 
Revision: 2 

Novembe. 



• • • 
MONITORING WELL INSPECTION SHEET 

NSWC Crane, CTa 10, Job # N7141 

WeIlID: 02- c.. :n.. P ).. 
Time: 1~S-7 Date: 7· \ 1-0 ( 

Inspection Item Types of Problem. 

Well Tag Is It In-place, legible 

Well security Condition protective case, cap, lock 

Well pad ~"v'v.~ 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 ~ ~~j"TO CTM, 81 

-

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

Status 

S U 

t/ 

/ 
..,/ 

~ . 

--
/ 

t/ 

Inspector's Name: .51 tY\PSON RuJAH 1',.1 

/,{N 

Nl\ 

. Observation 
: 

lcc..l~ W ftf7C;r/( to cU. rc-iJ1 
I w(.,. vt-1 e-A S 11 t4 (\.{ ~ 

, 

Signaturalsczbl Ut 

------

NSWC Crane 
Field Form 
Revision: 2 

November, 2000 

.:~ 

-:;.; 

'{ ~-:..rt 

>;:; 



WeIlID:O~c...n P3 

MONITORING WELL INSPECTION SHEET 
NSWC Crane, CTa 10, Job # N7141 

Time: I ~ c;-8 Date: 7·1(· 0 ! Inspector's Name: 51 N\PSON . RuJAHN ' 

Inspection Item Types of Problemli. Status 

Well Tag 

Well security 

Well pad 

Well seal 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

PVC, Riser 

S 

Is it in-place, legible ,/" 

Condition protective case, cap, lock 

Concrete or gravel & condition J 

Condition of... IV 

Record any evidence of/or standing I t/' 
water in area of well 

Condition of ... 

C~ndition of riser & survey reference I V" 
pOint 

I 

Comments: we.., 59.67 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

• 

u 

• 

> 

Observation 

LA NlUC.U.€{J <'Oc..U~J{) AFT'BI{ 
/ , 

U/ L ~1 (ft\ SL( II. M rC1'\{1"' 

NA 

Signature (Sj-1 L2/ ~ 
NSWC Crane 

Field Form 
Revision: 2 

NovembWO 



• 

APPENDIX B.7 

• MONITORING WELL DEVELOPMENT RECORDS 

• 



• • • 
~ MONITORING WELL DEVELOPMENT RECORD Page _, of _. 1_· _ 

Well: o~-c)l 
Site: D ($ c;:::: 
Date Installed:l'lA , 
Date: 7, ( S . 0 
Dev. Method: Suroed & pumped 
Pump Type: fA IIM~ v <. 

, Cumulative 
Water Level 

Water Time Readings 
Volume (Ft. below TOC) 

(Gal.) 

lOsa .;)....0 3'Z s- I 

(I OJ.... 3.0 ~:t. o~ 
il '-3> 3~~ 33.ll. 

J"l:I r 1\. \. 

. I 

Depth to Bottom (ft.): 38, a 
Static Water Level Before (ft.): .<.~ ... o~ 
Static Water Level After (ft.): 3Z S
Screen Length (ft.): O~ R S C'->8 D '7 
One Well Vol: ;l" «0 CrA \.... 
Casing ID (In.): 2 Inch, PVC 

. NJ 

Specific 
Temperature pH conductJ~e (Degrees C) 

(Unltsfi\S 

17 •. S- b.3(} :t.'l.l ~. 
(lo, ~ G,2~ ~. (7k 
l~w 8 G.~ )... .. 191 

Q\5~\NJlAS ~ -= "3~ ~ G-Al. 

---- ---- --~ 

MW location and ID were confirmed using figures. 

Personnel:~' M P ~ 0'" IRo J A If f{ 
Drilling Co.:_-___ _ 
Project Name: NSWC Crane 
Project Number: 7 ( g.., 

.&rM Me"$c.{I1V\t~ I-tNctfI\N.'1EiJ(3 8) 
. - - . . 

Turbidity Remarks 
(NTU) (odor, color, etc.) 

I 

>CfCf'1 S'rlt~ £t~ N t (}.~y«) 10S-2 I 

>4~c:r R ,;-:,. t"J M "N ~~u;r ro'<" <;:- 10 , . I 
>1Cf"1 R ~Tu1..q€J) .l Ov\1 ( N. I 

I 
I 

.' 

, 

PID Readings BH 0" q PPM 

BZ 0 PPM 

Note: Well was Installed as part of a previous RFI and Is being redeveloped at this time. 



~ MONITORING WELL DEVELOPMENT RECORD Page~Of -.L 

Well: O:t-o~ 
Site: De; fr 
Date Installed: NA 
Date: 7 ' I 3 . 0 J 

Dev. Method~§&£UmQed 
Pump Type: -- Q \ A 

Cumulative 
Water Level 

Time Water 
Readings 

Volume (Ft. below TOC) 
(Gal.) 

\~'l.J I" B 5""7.1-
"$33 ;2...r;- 4"cr" B 
13+7 3 1 0 .5303 
141>4- 5" 2- z;()A I :L 

Depth to Bottom (ft.): S'B .1 
Static Water Level Before (ft.):4S":. fig 
Static Water Level After (ft.): S-3. 0 ,. 
Screen Length (ft.): ON. 'RG C<::lA.C f 
One Well Vol: Z.' JA l 
Casing 10 (In.): 2 Inch, PVC 

Specific 
Temperature 

pH Conductance 
(Degrees C) (Unlt9'Yl\~ 

JtL 7 ~.).~ I. Cf4 3 
18.7 s:,t- I. 9' 8S 
11. 4- ~/C( 1.898 
I~. 0 . S:7ra ( .. '10t-

MW location and ID were confirmed using figures. 

Personnel: $1 N\{),:>oi'(/Ro H\M,'I. 
Drilling Co.: I 

Project Name: NS¥C ?ene 
Project Number: . ( . 

t'O ctfMP1€ { N IS nA . v\A ~)~~2 fVI. ~t<T 
, 

I Turbidity Remarks 
(NTU) (odor, color, etc.) 

I 

-:l..IO 5l-Ac.K f1r<~) II S'-f\ f'I,.(Vt ov)JV<.i 
t-~ I 
;l.3D ! 

" ~70 

P(;JMPe{) DB.Y +X 
I 

PID Readlnas BH 4-. 7 PPM 

BZ 1) PPM 

• Note: Well was Installed as part of a preVlouS.d Is being redeveloped at this time . • 



• • • 
~ 

Well: 0)..- 0 S-
Site: 0 B6-
Date Installed: NA 
Date: 7·/4-· 0 I 
Dev. Method: SuroecL8rJl~OlPed 
Pump Type: _t.VA1Tt:2""---''---_:_7.<!::>...R~/~ 1\ 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

(Gal.) 
(ft. below TOC) 

OCfk"s 0 Sb.Cf3 
o14b J.. .. S- "B.o 
/.00 I ~. c:;- 60,27 
10")..0 ''3, ~ 91, b B 

-rrrr? 

- -

MONITORING WELL DEVELOPMENT RECORD page~ofL 

Depth to Bottom (ft.): roC!. 3 
Static Water Level Before (ft.): ~t "13 
Static Water Level After (ft.): DRY 
Screen Length (ft.): ON Rc Cvr 0 '1 
One Well Vol: 2.1 741 
Casing ID (In.): 2 Inch, PVC 

Specific 
Temperature 
(Degrees C) 

pH Conductance 
(Units"y\(~ 

.. 
17.6 ~ .. 'r1 S.,5'SP 
((;h Cf (;.0 I S.~o2.. 
18,4 6.18 ~7~-~ 

., 

l R€McJlI1 SD 1rj ,"3 'O-AL 

Personnel: ~J N'\Pt.of'/ / nO J A. H f'/. 
Drilling Co.: _ I 
Project Name: NSWC Crane 
Project Number: 7 ( 4= \ 

Turbidity Remarks 
(NTU) (odor, color, etc.) 

P"-N\P<m D().y' tVA~ I N He~~ ~ 
(30 AbalAR'Js-/J I t ftfMP 

'>' Cf'1'7 D .\'1 (Q. IOO~ 
G>~ R~~CJ~ ~- PUMP 

0 

PIA.M(Jf.{) Dftv' 3 X 
/ 

, 
, 

PID Readlnas BH ~. 2... PPM i 

BZ D PPM I 

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. 

o f}6Itf fIYJ. 
, , 

(!:"'~ 

'":.7:l 

.... , 

~, 

:;; 
, .. 



(~J MONITORING WELL DEVELOPMENT RECORD Page i. of _,_ 

Well: 0 :)... - 0 " Depth to Bottom (ft.): G I ~ 4C 
Site: ·n IS Cr- . Static Water Level Before (ft.): ~O~ K 
Date Installed: NA Static Water Level After (ft.): -
Date: 7-1:S' 0 I Screen Length (ft.): O.N RECORD '( 

Dev. Method: s~~umped One Well Vol: 0 R A C-A "-
Pump Type:wA iA Casing ID (In.): 2 inch, PVC 

I 

Cumulative Water Level Specific 
Water Temperature Time 

Volume 
Readings (Degrees C) 

pH condu~;~e 
(Gal.) 

(Ft. below TOC) (Units C 

oNl'" V 1.0 f i;</A 16r'( 

NO i)~ ~\O'~M ?Nj 

-' ---c 

~ 

---

MW location and ID were confirmed using figures . 

Personnel: n.aJAt(t-I/ <,;(Mfc;.OfX. 
Drilling Co.: ._1 
Project Name: NSWC Crane 
Project Number: '7 ( 4j 

Turbidity· Remarks 
(NTU) (odor, color,. etc.) 

WE Nee-~ TO 
SI\MP{ E k/ITIf A 

(S~,,'E- n... fF At ,Au .. . 

, 

PID Readings BH 0 PPM 

BZ o PPM 
-

• Note: Well was Installed as part of a preVlouend Is being redeveloped at this time. • 



• 
~ 

Well: 02- 07 
Site: D B G= 
Date Installed: ~A I 
Date: 7 . I 3 . 0 
Dev. Method: Surged &~m~ed 
Pump Type: (.VA~ ,,' 

Cumulative Water Level 
Time Water 

Readings 
Volume 

(Gal.) 
(Ft. below TOC) 

tJ830 ;;J.... a ~ 3 .. ·o:t 
oe37 ·~vs- G3,0 :t 
t'B40 '3,0 63,0 :: 
oB~ -+; 0 63,0-~ 

()CfoCo 5:~ 6J...~ 

- - -----

• • 
MONITORING WEll·DEVElOPMENT RECORD Page_' of~ 

Depth to Bottom (ft.): 6£3. 0 personnel:.st""P~f'l/ROJAtlN 
Static water Level Before (ft,): rt~ 8<;'" Drilling Co.: 7 

Static Water Level After (ft.): 6;)... S- ProJect Name: NSWC Crane 
Screen Length (ft.): ON 'R~CCA P ~ ProJect Number: 71 t I 
One Well Vol: ;1: .. S" e-t\1..... 
Casing ID (In.): 2 Inch, PVC 

BTM ::,B ~ ~NO 
: 

Specific Temperature 
pH condu~e 

Turbidity Remarks 
(DegreesC) ·(NTU) (odor, color, etc.) (UnltslJls.· . 

Ib, .:L ~.I1- ~,~..1.. >r1r p" M Pf() DRi TO b 3 
((Pit I ~fjO X..f77 , ./ 

lb. ~ S .. 91 .2...~( J., 

'~7 5:3")... 2.. .. b4-7 800 'v 
~ S-

~rN.J€i) DfJ. Y H T1 Mc5 

R€Mo~D 5": S-~ l ItrT79l j 

I 

I 

I 

PID ReadlnQs BH O.·~ PPM 

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. 

";r."' 

•. ~Yl 

:':':"I.~~:'" 

," 

,t':Jo' 



~ MONITORING WELL DEVELOPMENT RECORD Page -L of _,_ 

Well: 0:1--0 B 
Site: .p g lr 
Date Installed: NA 
Date: 7· J 5· 0 J 
Dev. Method: S~Ded 
Pump Type: \,V'l A 

Cumulative 
Water 

Water Level 
Time 

Volume 
Readings' 

(Gal.) 
(Ft. below TOC) 

cq'f~ A.O (OLo:!: 
O'ft¥J SD~ ~(.o±. 
ID07 .f-"b' GLo:t 
IO~C; b:5" ~I.o± 

- -----

'Depth to Bottom (ft.): (;.3 ~ 0 
Static Water Level Before (ft.): 4'8.1+ 
Static Water Level After (ft.): DR'! 
Screen Length (ft.): OM R~c.<>RC ? 
One Well Vol: .:l. .. S 6-1\ \.... • 
Casing ID (In.): 2 Inch, PVC 

. -

Specific 
Temperature 

. (Degrees C ) 
pH conduct;~ce 

(Unlts~ ) 

17 .. 1- ~.Bk; '3" 01 J 

17.3 5, (,,0 3.o5;j 
(7.4- S;S-8 :A. •. 78h 
'7. S- S:SS- ::l., '=-8 '=-

-

MW location and ID were confirmed using figures . 

Personnel: s( N-.,{k;o N !I<~ 3AHH 
Drilling Co.: .. 
Project Name: NSWC Crane 
Project Number: 7 ( 41 

~:"D - -. --
Turbidity Remarks 

(NTU)' (odor, color, etc.) 

:t.S-D PIAMP~ Df2.'/ 
> '1'1'1 \ 

cr'10 
l--tO -V 

, 

PLiMPe-rJ Dfty 1"' X 
R~+M~~Q to MIN. 

e A Cl-j -n IV\. e: 

PID Readings BH 0 PPM 

BZ 0 PPM 

I 

• Note: Well was Installed as part of a preVlownd Is being redeveloped at this time. • 



• • • 
~ MONITORING WELL DEVELOPMENT RECORD Page ..!.- of _,_ 

Well: 02....~ IOp3 
Site: b~ 
Date Installed: NA 
Date: -, - / Z ·0 I 
Dev. Method: Surged & Pumped 
Pump Type: WHAle -

Cumulative 
Water Level 

Water Time 
Volume 

Readings 

~L 
(Ft. below TOC) 

IZ3~ - Z 9,4 fi" 

1248 0 Z. r;,.4~ 
IZSS, 3SL D~"( 

130 0 ~5L. "51. eo 
1305 "35"( .. ~O.44 

/?iJ g ~Ol.. ,'.PR.y' 

131~ 5 0 L .. - 32.8'1 

151 e soL. 30.7-5" 

i? Z'Z. 701- DKY 

Depth to Bottom (ft.): .(tI. Z 
Static Water Level Before (ft.): '2.,. 4~ 
Static Water Level After (ft.): 1>R'f" 
Screen Length (ft.): ON 'Rcc:..(,)~c (' 
One Well Vol: tS>.t:: i. 
CaSing ID (in.): 2 Inch, PVC 

Spec~ic 
Temperature 
(Degrees C) 

pH Conductance 
(Units ---.J 

- - -
13.'71 g,78 ". /6-6' - - -
- - -

/2,:7' 5'.41 O.Ze7 

- - '-.- -. -
J2·6,1 5.04 o· 'Z. 8G - - -

-- ._- ._-- --

MW location and ID were confirmed using figures. 

Personnel: T. Ro.lA~~ 
Drilling Co.: A c..e-' 
Project Name: NSWC Crane 
Project Number: 71 ~ I 

Turbidity 
(NTU) 

Remarks 
(odor, color, etc.) 

I 
- ~7f.f".f $'~h'~C F"'a..c ;10 "'" N"~ ! 

-r 11,,0 5/. PM .' SRN 

- "DRY B~II/ 

- -1'&c ........ ...,~- - I 
+-110 e- If£" C h'...,..c:~': i .,r&S'~A' ~ J:,~~ 

I - PI(Y ! 

- I? If" ~ I-/-'f/( 6. E .....~ ;I 
:riTZ 
~ 

2.00 #CCHA<t:AA" ~ ~s~_.f. /v_~ 

- £#0 7:>.EVE~ ();-~4"#Vr 

PID Readings BH 0" 4- PPM 

BZ o PPM 

Note: Well was Installed as part of a previous RFI and Is being redeveloped at this time. 

'"~ 

.::. 

.,~.~ 
.",~]..;; 

,.~ 

'. 
!1 



~ 
Well: O)...C [I f'.3 
Site: .086-
Date Installed: N..f\ ( 
Date:, 7· I S ' 0 
Dev. Method: Suroed & pumped 
Pump Type: I)., ~ ~y.~. 

w A\€ 

Cumulative Water Level 
Time Water 

Readings 
Volume (Ft, below TOC) 

(Gal.) 

14-31 ~. 5'""" 1-'+,S""' 
1+5'0 3.~ 3~,8'f 
, S'O c;- c;;:o 10,0"0 

MONITORING WELL DEVELOPMENT RECORD Page-iof ~ 

Depth to Bottom (ft.): +<: t) Personnel: 51 f'l'f<Q{./R.OJ Ali ('I' 
Static Water Level Before (ft.): .35;". 8 cr Drilling Co.: I 

Static Water Level After (ft.): 43.. I ~ , Project Name: NS~ ~rqne 
Screen Length (ft.): ON Rt;<'~t;,p, Project Number: (4-
One Well Vol: ' I. ~ ~A\' . 

CaSing ID (in.): 2 inch, PVC 
p,<.NJ> {2.A IT:::. (c- PM 

Specific Temperature 
pH cond~nce 

Turbidity Remarks 
(DegreesC) (Unit eM) (NTU) (odor, color, etc.) 

JC' • .3 4.1l, I,. 7t.;"4-_ »'11'1 (j-R..AY fJAY@ 143S-
{4-,~7 .e; .. 81- '.~97 '7VO' on.y @. I¥;;,I 
lk 3 "f-; q J L bbO 310 OAy @... l~O7 

~-rA-l Re-Md'v ~D t;;' 6-J l (JUMPr:t) {J Ry'3 X 
I 

.. 

PID Readin_gs BH 0 PPM 

BZ 0 PPM 

MW location and ID were confirmed using figures, 

• Note: Well was Installed as part of a preVlou.nd Is being redeveloped at this lime, • 



- \\ 
\~\- • 

~ 
Well: O'U-k'J.... p3 
Site: 0 c;::: 
Date Installed: NA 
Date: 7' (ct '0 I 
Dev. Method: ~rQed &lUmped 
Pump Type:' (/ ~ . 

wHAt ~ 

Cumulative 
Water Level 

Water Time 
Volume 

Readings 
(Ft. below TOC) 

(Gal.) 

o8t"1 ~~:sr :L "3. tj-c;-
08~ 0 .. 0 37.00 
O~f7 (0.0 33.iO 
0919 7. S- 37.00 
Cq5~ 7,~ 3+'34-
0% fa 8 .. S- 37. 00 

.... 
- IClJPr 

-- --

• • 
MONITORING WELL DEVELOPMENT RECORD Page_( ofL 

Depth to Bottom (ft.): 37.4- Personnel: s) MP{.~UO 1 A HI'/. 
Static Water Level Before (ft.): -:l."3). as=- Drilling Co.: -' 
Static Water Level After (ft.): 37. 0 Project Name: NSWC Crane 
Screen Length (ft.): ON 'Rec.Ct-itO ~ project Number: 71 4/ 
One Well Vol: Z.2 tAL I 
Casing ID (In.): 2 Inch, PVC·! .-

I'lO c..tfI\N"r€ ON 131fV\. f'I\ eA<;4f2 N\ e ('f/ 

Specific 
I Temperature Turbidity Remarks 

(Degrees C) 
pH cond~~e (NTU) (odor, color, etc.) I 

(Unit 'C I 

I~ .. '" ~.7 J -"3 .. , ')...)... >c!Cfq (;-RAt. S~ 
(505"" ~ .. _"i-4 ::l... .. ~70 >,cr cr Dfty 

(2.e~II(-r 
14-.. I ~. 0'1- l .. 4-'17 q~ DRV' 

(t<?~l'l~ 
I 

~ I 

IS.~ S'~B7 :2.. .. ~4-7 5'00 DRY , 

I 

PVfMP'ttD D(2._ '13 ;(' 
~ Jl€MO~ r0 Be t:;' (fA \... 

, 

. 
I 

PID Readings BH (J. ~ PPM I 

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, 

!;~ 

. ~~'I 

,.. ... ~ 

;-~ 



• 

APPENDIX B.8 

• MONITORING WELL WATER LEVEL MEASUREMENT SHEETS 

• 



• • • \",., 
p~ I flY t 

~ WATER LEVEL MEASUREMENT SHEET 

Project Nome: NSWC Crane Project No.: CTO 10 # 7141 

Location: Crane, IN Personnel: .5'lN\(>~O~ / l\ojArf C{ 
Weather Conditions: !3 3 0 F Cl ~~ vt. Measuring Device: 516 Pt?- IN 0 lCI\·TO,z 

~O ~~ c..~ ~ "3 DJ:i5) Remarks' At;, (N U ('{. PM 'N\ON. AM . , 
I 

Thickness of PIDReading 
Well ID Date Time Water Level III ~ree Product ppm Comments 

RP HZ 

OJ...· 0 1 7. ".of 1(17 \ , 2. t.;', 6 '7 N~ 

0"1. - o:;t Ibol ~,'70 II 
.' 

01-- 03 1S'3'l.. 4~.s--c:' 

0), -0+ 1c;?;,C;- 38f3f1 
Oh-O~ 1£t10 %,7~ 

O),..-oG:, 1607 ~o, J....+ 
OJ,., - ()7 IfoOS- 5""'4-.. ~ c;-
o'l.--oB It;'ol 4-8. Bl. 
o1...c:..oC[ 12A-S- 170. L.C;:-

D )...c..Oq P).. \")..43 Dfli ~ GfG .. O 

liTl...L 
I 

01...c.. 1O ,%.36 
O')...CIO p2. ,~ 14-'1.5 40.67 

• All measurements to the nearest 0.01 foot 

Signoture(s" --J!:::/' 2 ',,= 

I 

I 

, 

I 

NSWC Crane 
Field Fenn 
RevisiOn: 1 

r"I.-.......... ",......, 



~ WATER LEVEL MEASUREMENT SHEET 

Projeot Name: NSWC Crane Project No.: CTO 10 If 7141 / 
RoJA H tV -Looation: Crane, IN , 'Personnel: $1 N\P~otf 

I 
Weather Conditions: Measuring Device: 

Remarks: 

Thiokness of PID Reading 
Well ID Date Time Water Level '" "'ree Product PI)m Comments 

RP HZ 

O)..c..IOP"3 7-il·o l ,~ ~~. 2.~ N{\ 

b)..C (l \ J~\l. 1¥1;)..~ 
I 

01..c 1\ P..l 1S'\3 73_ ('4-
O)L l\ P3 I c;;;'/ S- 3~V1 

o)Ll~ I~'\- '71. ")...l 
, 

o'l.c..12P.l. 140C;- 88,15 
O'l...c.J~3 14-0(;, ~s" b7 
o~ t3 11-\:' S'€? ~~ 
oJ...C.I?'P~ l+\t- ~ ... II 

.... !. 

O)-c.13P3 '4-)~ \0, +5 
O'2....Ci4-" 1c;48 D(t1 (~;IN\ ' l~tLo 

o)...cl'1f2. \ II 19c;o G~. ~c;-
• All measurements to the nearest 0,01 foot 

•• n.tu~('h-i;;.( U-. .' 

p~ L Oy 4"" 

, ' 
I 

I 

I 

i 

I 
! 

I 

• wcc.ane 
Field Form 



• • 
~ WATER LEVEL MEASUREMENT SHEET 

Project Nome: NSWC Crane Project No.: CTO 10 #I 7141 / . 

Location: Crane, IN Pers~nnel: I $"( ('J\.p~() \'{ R...o JAN N 
I 

Weather Conditions: Measuring Device: 

Remarks: 

I 

.. Thickness of PID &ading 
Well ID Date Time Water Level '" boree Pr~duct ppm. Comments 

RP BZ 

O~C.{~P3> 7·,·I·oJ· I <;-S't 37. (S r{1\ 

OUl~ I~J,..+ '=>".' Cfo 
01....'-- I~P.l. 1Sl..~ . '3+. 28 

CD.c...l ~ it;;'(i7 D{Ly (3TM BO.o 
oJ..c,Ie:, ~~ l<;oh 45. oS I 

o'lC.t7 i¥3 e4.7~ 
O·Ul7P:l. I~~ 4-8, 1J 
Olc..nPS Its'b D (l'l' BTM ~~,,1-
02LIB 144-2.. 8 B/C:;O 
02c.' BPl. 1+6r~ 5').. .. Bb 
o·~c.( eP3 . Il\-+-:t. "1.1. I c;- . Bn~ '2...1,27 

OL~ \9 \v ( "::to 87,01 
I 

• All measurements to the nearest 0.01 foot 

Signature(s): ---zL ':;f ~ 

p~ oft 

I 

I 

NSWC Crane 
Field Form 
n.vi<l"" , 

;.,,--'7. 
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p<j 1- oF- t 

~ WATER LEVEL MEASUREMENT SHEET . 

Project Nome: NSWC Crane 

Location: Crane, IN 

Weather Conditions: 

J 

Well ID Date Time 

O.2c.. \ 0\ P2 7·1/·01 , G:> '1.\ 
O)..C-14 P3 16 'l.--:L. 

02'- ~o 14""9-
~c... '20 r.l. , ~S'T-
O).,C :l.OP~ \43S-
cn,c, )...:l.. \'J...5S"' 

OJ..c..-~p).. 11..<;7 

02.U1..P3 'L S;--8 

,lI 

• All measurements to the nearest 0.01 foot 

Project No.: CTO 10 # 7141 / 
Personnel: SI fV\P~() N' «..0 JA t{ r{ 

I 
. Measuring Device: 

Remarks: 

Thickness of PID Reading 
Water Level '" iloree Product ppm Comments 

RP BZ 

~t3 8q NA 
DCt'/ fb~ , c::r .. 0 

137.* 
5C3: 00 

17, '17 , 

D(ly BTM \ 66.0 
Dr{/ O_Tt'I\ 8/.0 
~B/. G7 

'-lI 

tignature(s): It:!· &L-. 
I 

I 

• weer.n. 
Field Fo"" 
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FIELD LOG BOOKS 
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SURVEY DATA 

• SWMU 2 - DYE BURIAL GROUNDS 

NORTHING EASTING 
GROUND REFERENCE TOP OF CASING 

LOCATION ELEVATION POINT ELEVATION (a) ELEVATION (b) 
NAD27 NAD27 

(ft. msl) (ft. msl) (ft. msl) 
02-01- 491384.47830 596550.97300 743.07000 745.77000 746.33000 
02-02 491143.00000 596074.00000 NA 727.67000 NA 
02-03 491058.00000 595916.00000 NA 722.38000 NA 
02-04 490919.00000 595915.00000 NA 719.02000 NA 
02-05 491491.00000 596645.00000 NA 741.28000 NA 
02-06- 491298.23670 - 596384.93780 742.16000 744.25000 745.16000 
02-07* 491192.72730 596232.82850 735.15000 738.02000 738.74000 
02-08- 491092.55290 596224.64860 729.66000 731.80000 732.80000 
02C09 491331.00000 597056.00000 NA 740.36000 NA 

02C09P2 491336.00000 597060.00000 NA 740.66000 NA 
02C10 ·491789.00000 596142.00000 NA 716.47000 NA 

02C10P2 491789.00000 596147.00000 NA 716.39000 NA 
02C10P3 491784.00000 596142.00000 NA 716.36000 NA 

02C11 490987.00000 595829.00000 NA 715.31000 NA 
02C11 P2 490987.00000 595823.00000 NA 715.36000 NA 
02C11 P3 490987.00000 595817.00000 NA 715.66000 NA 

02C12 491496.00000 596670.00000 NA 741.57000 NA 
02C12P2 491496.00000 596681.00000 NA 741.82000 NA 
02C12P3 491496.00000 596676.00000 NA 741.83000 NA 

02C13 491692.00000 596436.00000 NA 725.11000 NA 
02C13P2 491695.00000 596439.00000 NA 724.78000 NA 
02C13P3 491698.00000 596434.00000 NA 725.51000 NA 

02C14 490671.00000 595964.00000. NA 716.40000 NA 
02C14P2 490675.00000 595964.00000 NA 716.43000 NA 

• 02C14P3 490665.00000 595964.00000 NA 716.26000 NA 
02C15 491186.00000 595880.00000 NA 715.88000 NA 

02C15P2 491181.00000 595880.00000 NA 715.77000 NA 
02C16 490893.00000 596177 .00000 NA 725.36000 NA 

02C16P2 490899.00000 596177.00000 NA 725.18000 NA 
02C17 491022.00000 596473.00000 NA . 732.96000 NA 

02C17P2 491027.00000 596473.00000 NA 732.84000 NA 
02C17P3 491033.00000 596473.00000 NA 733.38000 NA 

02C18 491103.00000 596611.00000 NA 737.31000 NA 
02C18P2 491107.00000 596614.00000 NA 737.24000 NA 
02C18P3 491112.00000 596618.00000 NA 737.45000 NA 

02C19 491338.00000 596225.00000 NA 733.35000 NA 
02C19P2 491332.00000 596225.00000 NA 733.28000 NA 
02C19P3 491327.00000 596225.00000 NA 733.68000 NA 

02C20 492114.00000 596769.00000 NA 715.06000 NA 
02C20P2 492120.00000 596763.00000 NA 714.92000 NA 
02C20P3 492120.00000 596769.00000 NA 714.78000 NA 

02C21 491004.00000 597187.00000 NA NA NA 
02C22 490129.00000 597610.00000 NA 742.99000 NA 

02C22P2 490124.00000 597613.00000 NA 742.63000 NA 
02C22P3 490119.00000 597617.00000 NA 742.50000 NA 

• 



SURVEY DATA 

SWMU 2 - DYE BURIAL GROUNDS 

NORTHING EASTING 
GROUND REFERENCE TOP OF CASING 

LOCATION ELEVATION POINT ELEVATION (a) ELEVATION (b) 
NAD27 NAD27 

(ft. msl) (ft. msl) (ft. msl) • 
02S801" 491481.24940 596419.27310 733.47000 NA NA 
02S802" 491493.84770 596409.20610 733.97000 NA NA 
02S803" 491502.12670 596450.14110 733.83000 NA NA 
02S804" 491508.23930 596399.94890 732.04000 NA NA 
02S805" 491461.54830 596388.48260 732.98000 NA NA 
02S806" 491340.27920 _ 596352.0331 0 735.16000 NA NA 
02S807" 491329.26360 596343.24340 734.35000 NA NA 
02S808" 491370.63480 596356.67700 734.81000 NA NA 
02S809" 491352.72950 596336.07480 734.28000 NA NA 
02S810" 491338.96380 596325.98460 733.88000 NA NA 
02S811" 491313.70810 596329.16550 733.93000 NA NA 
02S812" 491104.07710 596076.55030 725.86000 NA NA 
02S813" 491094.40720 596059.05530 725.58000 NA NA 
02S814" 491076.88870 596027.44430 724.83000 NA NA 
02S815" 491107.09910 596098.58030 726.91000 NA NA 
02S816" 491130.02170 596029.66350 723.93000 NA NA 
02S817* 491121.24880 595998.29010 723.25000 NA NA 
02S818" 491057.31770 595992.60910 724.27000 NA NA 
02S819" 491051.23310 596033.03890 724.56000 NA NA 
02S820" 491061.67440 ·596067.37770 725.76000 NA NA 

02SWSD01" 491627.77930 595994.48820 687.64000 NA NA 
02SWSD02" 491293.97620 595906.25700 696.52000 NA NA 
02SWSD03" 490945.70060 595679.32290 685.25000 NA NA 
02SWSD04" 490537.29510 596163.77040 654.19000 NA NA 
02SWSD05" 489998.39120 596551.51580 654.29000 NA NA 
02SWSD06" 491072.80700 596990.61140 739.82000 NA NA • 02SWSD07* 490019.83620 595268.45860 614.12000 NA NA 

(a) The reference point elevation was taken from well PVC riser. 
(b) The top of casing elevation was taken from the protective steel casing. 

" - Indicates the survey data was collected during the Fall of 2001 TtNUS investigation. The survey data for the 
remaining locations was collected during previous investigations that were not conducted by TtNUS. The vertical 
elevation data for the locations surveyed by TtNUS used the NAVD 88 datum. Pre-existing survey data from previous 
investigations are relative to the NGVD 29 datum. 

NA - not applicable. 
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APPENDIX E 

DATABASE 

Table E.1-1 Summary of Analytical Results, SWMU 2 Surface Soil 

Table E.1-2 Summary of Analytical Results, SWMU 2 Subsurface Soil 

Table E.2-1 Summary of Analytical Results, SWMU 2 Ground Water 

Table E.2-2 Summary of Analytical Results, SWMU 2 Background Ground Water 

Table E.3 Summary of Analytical Results, SWMU 2 Surface Water 

Table E.4 Summary of Analytical Results, SWMU 2 Sediment 

Table E.S Summary of Quality Control Results 



• 
Location 025803 025803 025804 
Nsample 0255030001 0255030002 0255040001 
5ample 0255030001 0255030002 0255040001 
Matrix 50 50 50 
Submatrix 55 55 55 
Sacode NORMAL NORMAL NORMAL 
Depth Range 0-1 0-2 0-1 
5tatus NORMAL NORMAL NORMAL 
5ample Date 7/25/2001 7/2512001 712412001 
Validated Y Y Y 
50il Group 3 3 3 
InorQanics MGlKG 
ALUMINUM 8810 10300 
ANTIMONY 0.44 U 0.42 U 
AR5ENIC 6.3 4.9 J 
BARIUM 68.8 77J 
BERYLLIUM 2.2 U 2.1 U 
CADMIUM 0.44 U 0.43 U 
CALCIUM 7840 1280 J 
CHROMIUM 13.6 16.1 
COBALT 7.9 7.8 
COPPER 9.2 9.9 
IRON 17700 21000 
LEAD 13.2 13.6 J 
MAGNE51UM 1320 1300 
MANGANESE 527 604 
MERCURY 0.03 J 0.03 J 
NICKEL 9.1 - 9.9 
POTASSIUM 561 J 606 J 
SELENIUM 0.44 U 0.43 U 
SILVER 0.44 U 0.43 U 
SODIUM 442 UJ 430 U 
THALLIUM 0.44 U 0.43 U 
TIN 2.2 U 2.1 U 
VANADIUM 24.2 25.9 J 
ZINC 27.7 J 31.3 J 
Dyes MGlKG 
I·AMINOANTHRAQUINONE 9.636 UJ 
2·AMINOANTHRAQUINONE 14.016 UJ 
ACID BLUE 45 13.95 UJ 
ACID BLUE 9 13.578 UJ 
ACID ORANGE 10 15.078 UJ 
ACID RED 64 37.5 UJ 
ACID YELLOW 23 15.078 UJ 
ACID YELLOW 73 13.578 UJ 
8ASIC VIOLET 10 11.928 UJ 
BASIC YELLOW 2 13.878 UJ 
DISPERSE BLUE 14 11.214 UJ 
DISPERSE RED 9 9.906 UJ 
DISPERSE VIOLET 1 9.756 UJ 
p. DIMETHYLAMINO AZOBENZENE 11.97 UJ 
SOLVENT GREEN 3 11.028 UJ 
SOL VENT ORANGE 3 9.594 UJ 
SOLVENT ORANGE 7 10.8 UJ 
SOLVENT RED 1 17.394 UJ 
SOLVENT RED 24 4.26 UJ 
SOLVENT YELLOW 14 10.62 UJ 
SOLVENT YELLOW 3 11.328 UJ 
SOLVENT YELLOW 33 10.488 UJ ---

025804 
0255040002 
0255040002 

SO 
55 

NORMAL 
0-2 

NORMAL 
7/24/2001 

Y 
3 

9.636 UJ 
14.016 UJ 
13.95 UJ 

13.578 UJ 
15.078 UJ 
37.5 UJ 

15.078 UJ 
13.578 UJ 
11.928 UJ 
13.878 UJ 
11.214 UJ 
9.906 UJ 
9.756·UJ 
11.97 UJ 
11.028 UJ 
9.594 UJ 
10.8 UJ 

17.394 UJ 
4.26 UJ 
10.62 UJ 
11.328 UJ 
10.488 UJ 

• 
TA8LE E.1-1 

5UMMARY OF ANALYTICAL RE5UL T5 
5WMU 2 5URFACE 50lL 

N5WCCRANE 
CRANE, INDIANA 

PAGE 1 OF 2 

025805 025805 025808 
0255050001 0255050002 0255080001 
0255050001 0255050002 0255080001 

50 50 50 
55 55 55 

NORMAL NORMAL NORMAL 
0-1 0-2 0-1 

NORMAL NORMAL NORMAL 
7/2412001 7/24/2001 7/24/2001 

Y Y Y 
3 3 3 

10300 10300 
0.45 0.45 
6.7 J 5 J 
70 J 68.7 J 
2.3 U 2 U 

0.45 U 0.4 U 
13400 J 962 J 

13.3 13.8 
8.6 5.6 
10.7 10.2 

17900 '17600 
12.6 J 10.6 J 
3310 1490 
684 365 

0.03 J 0.03 J 
11.9 9.8 

724 J 695 J 
0.45 U 0.4 U 
0.45 U 0.4 U 
455 U 399 U 
0.45 U 0.4 U 
2.2 U 2.1 U 
22 J 21.4 J 

33.9 J 32.3 J 

9.636 UR 
14.016 UR 
13.95 UR 
13.578 UR 
15.078 UR 
37.5 UR 

15.078 UR 
13.578 UR 
11.928 UR 
13.878 UR 
11.214 UR 
9.906 UR 
9.756 UR 
11.97 UR 
11.028 UR 
9.594 UR 
10.8 UR 

17.394 UR 
4.26 UR 
10.62 UR 
11.328 UR 
10.488 UR 

• 
025808 025809 025810 025811 025811 025815 025815 

0255080002 0255090002 0255100002 0255110001 0255110002 0255150001 0255150002 
0255080002 0255090002 0255100002 0255110001 0255110002 0255150001 0255150002 

SO 50' 50 50 50 50 50 
55 55 55 55 .55 55 55 

NORMAL NORMAL NORMAL DUP DUP NORMAL NORMAL 
0-2 0-2 0-2 0-1 0-2 O-t 0-2 

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
7/24/2001 712412001 7/2412001 7/2412001 7/2412001 7125/2001 7/2512001 

Y Y Y Y Y Y Y 
3 3 3 3 3 3 3 

9630 10100 10100 7750 
0.5 0.46 0.43 U 0.4 U 

5.9 J 6 J 3.6 J 4.9 
131 J 138 J 63.1 J 61.5 
0.79 0.85 2.1 U 2 U 

0.43 J 0.45 U 0.42 U 0.4 U 
1720 J 1340J 1210 J 13000 

9.9 10.5 18 11 
13.2 13.2 6.7 6.1 
8.9 8.5 10.7 8.9 

14000 14000 23500 14700 
18.5 J 18 J 11.2 J 10.8 
1210 1250 1380 3240 
1400 1470 422 530 

0.04 J 0.04 J 0.03 J 0.02 J 
9.9 10.7 11.9 8.9 

695 J 663 J 606'J 547 J 
0.65 0.7 0.42 U 0.4 U 

0.43 U 0.45 U 0.42 U 0.4 U 
434 U 446 U 421 U 403 UJ 
0.43 U 0.45 U 0.42 U 0.4 U 
2.2 U 2.1 U 2.2 U 2 U 
18.6 J 19.7 J 23.9 J 21.3 
40.9 J 41.4 J 33.4 J 24.8 J 

9.636 UJ 9.636 UJ 9.636 UJ 9.636 UJ 9.636 UJ 
14.016 UJ 14.016 UJ 14.016 UJ 14.016 UJ 14.016 UJ 
13.95 UJ 13.95 UJ 13.95 UJ 13.95 UJ 13.95 UJ 
13.578 UJ 13.578 UJ 13.578 UJ 13.578 UJ 13.578 UJ 
15.078 UJ 15.078 UJ 15.078 UJ 15.078 UJ 15.078 UJ 
37.5 UJ 37.5 UJ 37.5 UJ 37.5 UJ 37.5 UJ 

15.078 UJ 15.078 UJ 15.078 UJ 15.078 UJ 15.078 UJ 
13.578 UJ 13.578 UJ 13.578 UJ 13.578 UJ 13.578 UJ 
11.928 UJ 11.928 UJ 11.928 UJ 11.928 UJ 11.928 UJ 
13.878 UJ 13.878 UJ 13.878 UJ 13.878 UJ 13.878 UJ 
11.214 UJ 11.214 UJ 11.214 UJ 11.214 UJ 11.214 UJ 
9.906 UJ 9.906 UJ 9.906 UJ 9.906 UJ 9.906 UJ 
9.756 UJ 9.756 UJ 9.756 UJ 9.756 UJ 9.756 UJ 
11.97 UJ 11.97 UJ 11.97 UJ 11.97 UJ 11.97 UJ 

11.028 UJ 11.028 UJ 11.028 UJ 11.028 UJ 11.028 UJ 
9.594 UJ 9.594 UJ 9.594 UJ 9.594 UJ 9.594 UJ 
10.8 UJ 10.8 UJ 10.8 UJ 10.8 UJ 10.8 UJ 

17.394 UJ 17.394 UJ 17.394 UJ '17.394 UJ 17.394 UJ 
4.26 UJ 4.26 UJ 4.26 UJ 4.26 UJ 4.26 UJ 
10.62 UJ 10.62 UJ 10.62 UJ 10.62 UJ 10.62 UJ 

11.328 UR 11.328 UR 11.328 UR 11.328 UJ 11.328 UJ 
10.488 UJ 10.488 UJ 10.488 UJ 10.488 UJ 10.488 UJ 



Location 02SB16 02S816 
Nsample 02SS160001 02SS160002 
Sample 02SS160001 02SS160002 
Matrix SO SO 
Sub matrix SS S5 
Sac ode NORMAL NORMAL 
Depth Range 0-1 0-2 
Status NORMAL NORMAL 
Sample Date 712512001 7125/2001 
Validated Y Y 
Soil Group 3 3 
Inorganics MGlKG 
ALUMINUM 9550 
ANTIMONY 0.47 U 
ARSENIC 5.4 
BARIUM 209 
BERYLLIUM 2.3 U 
CADMIUM 0.62 
CALCIUM 1440 
CHROMIUM 10.5 
COBALT 19 
COPPER 8.7 
IRON 12200 
LEAD 20.2 
MAGNESIUM 1360 
MANGANESE 1800 
MERCURY 0.05 J' 
NICKEL 15 
POTASSIUM 697 J 
SELENIUM 0.67 
SILVER 0.47 U 
SODIUM 466 UJ 
THALLIUM 0.47 U 
TIN 2.3 U 
VANADIUM 21.6 
ZINC 45.6 J 
Dyes MGlKG 
l-AMINOANTHRAQUINONE 9.636 UJ 
2·AMINOANTHRAQUINONE 14.016 UJ 
ACID BLUE 45 13.95 UJ 
ACID BLUE 9 13.578 UJ 
ACID ORANGE 10 15.078 UJ 
ACID RED 84 37.5 UJ 
ACID YELLOW 23 15.078 UJ 
ACID YELLOW 73 13.578 UJ 
BASIC VIOLET 10 11.928 UJ 
BASIC YELLOW 2 13.878 UJ 
DISPERSE BLUE 14 11.214 UJ 
DISPERSE RED 9 9.906 UJ 
DISPERSE VIOLET 1 9.756 UJ 
P- OIMETHYLAMINO AZOBENZENE 11.97 UJ 
SOLVENT GREEN 3 11.028 UJ 
SOLVENT ORANGE 3 9.594 UJ 
SOLVENT ORANGE 7 10.8 UJ 
SOLVENT RED 1 17.394 UJ 
SOLVENT RED 24 4.26 UJ 
SOLVENT YELLOW 14 10.62 UJ 
SOLVENT YELLOW 3 11.328 UJ 
SOLVENT YELLOW 33.. 10.488 UJ 

• 

TABLE E.l-l 

SUMMARY OF ANAL YTICAL RESULTS 
SWMU 2 SURFACE SOIL 

NSWC CRANE 
CRANE, INOIANA 

PAGE 2 OF 2 

02SB17 D2SB17 02SB18 
02SS170001 02SS170002 02SS180001 
02SS170001 02SS170002 02SS180001 

SO SO SO 
SS SS SS 

NORMAL NORMAL OUP 
0-1 0-2 , 0-1 

NORMAL NORMAL NORMAL 
7125/2001 712512001 7/2512001 

Y Y Y 
3 3 3 

8630 9160 
0.43 U 0.42 U 

4.7 2.6 
178 55 

2.1 U 2.1 U 
0.48 0.42 U 
842 421 U 
10.4 12.2 
15 3.9 
8 8.7 

11400 14400 
17.5 9.3 
1230 1080 
1570 124 

0.04 J 0.02 UJ 
13.5 6.6 

587 J 421 U 
0.52 0.42 U 

0.43 U 0.42 U 
426 UJ 421 UJ 
0.43 U 0.42 U 
2.1 U 2.1 U 

20 22.3 
41.1 J 15.9 J 

9.636 UJ 
14.016 UJ 
13.95 UJ 
13.578 UJ 
15.078 UJ 
37.5 UJ 

15.078 UJ 
13.578 UJ 
11.928 UJ 
13.878 UJ 
11.214 UJ 
9.906 UJ 
9.756 UJ 
11.97 UJ 

11.028 UJ 
9.594 UJ 
10.8 UJ 

17.394 UJ 
4.26 UJ 
10.62 UJ 

11.328 UJ 
10.488 UJ 

• 

02SB18 02SB19 02SB19 02SB20 02SB20 
02SS180002 02SS190001 02SS190002 02SS200001 02S5200002 
025S180002 02SS190001 . 02SS190002 02SS200001 02S5200002 

SO SO SO SO SO 
SS SS SS SS SS 

DUP NORMAL NORMAL DUP DUP 
0-2 0-1 0-2 0-1 0-2 

NORMAL NORMAL NORMAL NORMAL NORMAL 
712512001 712512001 712512001 712512001 7/25/2001 

Y Y Y Y Y 
3 3 3 3 3 

12400 12500 
0.47 U 0.48 U 
7.2 J 8.4 J 
131 J 71.3 J 
0.56 .0.49 U 

0.52 J 0.49 U 
14600 J 15400 J 

40.8 14 
9.9 5.7 
10.9 11.8 

17000 19800 
184 J 13 J 
2030 2480 
923 423 

0.05 J 0.05 J 
10.4 8.2 

892 J 881 J 
0.59 0.53 

0.44 U 0.49 U 
433 U 492 U 
0.44 U 0.49 U 
2.3 U 2.4 U 
21.8 J 22.8 J 
50.2 J 40.4 J 

9.636 UJ 9.636 UJ 9.636 UJ 
14.016 UJ 14.016 UJ 14.016 UJ 
13.95 UJ 13.95 UJ 13.95 UJ 

13.578 UJ 13.578 UJ 13.578 UJ 
15.078 UJ 15.078 UJ 15.078 UJ 
37.5 UJ 37.5 UJ 37.5 UJ 

15.078 UJ 15.078 UJ 15.078 UJ 
13.578 UJ 13.578 UJ 13.578 UJ 
11.928 UJ 11.928 UJ 11.928 UJ 
13.878 UJ 13.878 UJ 13.878 UJ 
11.214 UJ 11.214 UJ 11.214 UJ 
9.906 UJ 9.906 UJ 9.906 UJ 
9.756 UJ 9.756 UJ 9.756 UJ 
11.97 UJ 11.97 UJ 11.97 UJ 
11.028 UJ 11.028 UJ 11.028 UJ 
9.594 UJ 9.594 UJ 9.594 UJ 
10.8 UJ 10.8 UJ 10.8 UJ 

17.394 UJ 17.394 UJ 17.394 UJ 
4.26 UJ 4.26 UJ 4.26 UJ 
10.62 UJ 10.62 UJ 10.62 UJ 

11.328 UR 11.328 UR 11.328 UR 
10.488 UJ 10.488 UJ 10.488 UJ 

• 



• 
Location 025801 025802 
Nsample 0258010911 0258020810 
5ample 0258010911 0258020810 
Matrix 50 50 
5ubmatrix 58 58 
5acode DUP NORMAL 
Depth Range 9-11 8 -10 
aC_Type NM NM 
5tatus NORMAL NORMAL 
5ample Date 7/25/2001 7/2412001 
Validated Y Y 
50il Group 9 9 
InorQanics (MGlKGI 
ALUMINUM 1570 2300 
ANTIMONY 0.4 U 0.41 U 
ARSENIC 0.68 0.41 
8ARIUM 11.4 31.7 
BERYLLIUM 2 U 2.1 U 
CADMIUM 0.4 U 0.41 U 
CALCIUM 396 U 414 U 
CHROMIUM 8.8 11.5 
COBALT 15.4 5.2 
COPPER 6.4 5.5 
IRON 20700 21300 
LEAD 11.3 6.2 
MAGNE51UM 396 U 414 U 
MANGANESE 226 J 70.3 J 
MERCURY 0.02 UJ 0.02 UJ 
NICKEL 17.5 7.7 
POTASSIUM 396 U 414 U 
SELENIUM 0.4 U 0.41 U 
SILVER 0.4 U 0.41 U 
SODIUM 396 UJ 414 UJ 
THALLIUM 0.4 U 0.41 U 
TIN 2 U 2.1 U 
VANADIUM 12.9 14.7 
ZINC 57.8 J 23.3 J 
Dves (MGlKGI 
1-AMINOANTHRAQUINONE 9.636 UJ 9.636 U 
2-AMINOANTHRAQUINONE 14.016 UJ 14.016 U 
ACID BLUE 45 13.95 UJ 13.95 U 
ACID BLUE 9 13.578 UJ 13.578 U 
ACID ORANGE 10 3.8484 J 15.078 U 
ACID RED 64 37.5 UJ 37.5 U 
ACID YELLOW 23 6.3881 J 11.1732 
ACID YELLOW 73 13.578 UJ 13.578 U 
BASIC VIOLET 10 11.928 UJ 11.928 U 
BASIC YELLOW 2 13.878 UJ 13.878 U 
DISPERSE BLUE 14 11.214 UJ 11.214 U 
DISPERSE REO 9 9.906 UJ 9.906 U 
DISPERSE VIOLET 1 9.756 UJ 9.756 U 
P-(DIMETHYLAMINOIAZOBENZENE 11.97 UJ 11.97 U 
SOLVENT GREEN 3 11.028 UJ 11.028 U 
SOLVENT ORANGE 3 9.594 UJ 9.594 U 
SOLVENT ORANGE 7 10.8 UJ 10.8 U 
SOLVENT REO 1 17.394 UJ 17.394 U 
SOLVENT REO 24 4.26 UJ 4.26 U 

025803 
0258030709 
0258030709 

50 
58 

NORMAL 
7.5 - 9.5 

NM 
NORMAL 
7/2512001 

Y 
9 

1990 
0.4 U 
0.41 
26.6 
2 U 

0.4 U 
403 U 

8.7 
10.4 
5.8 

12100 
8.3 

403 U 
100 J 

0.02 UJ 
13.9 

403 U 
0.4 U 
0.4 U 

403 UJ 
0.4 U 
2 U 
10.5 

33.4 J 

9.636 UJ 
14.016 UJ 
13.95 UJ 
13.578 UJ 
15.078 UJ 
37.5 UJ 

15.078 UJ 
13.578 UJ 
11.928 UJ 
13.878 UJ 
11.214 UJ 
9.906 UJ 
9.756 UJ 
11.97 UJ 

11.028 UJ 
9.594 UJ 
10.8 UJ 

17.394 UJ 
4.26 UJ 

• TA8LE E.1-2 

5UMMARY OF ANAL YTlCAL RE5UL TS 
5WMU 2 5U85URFACE 50lL 

N5WCCRANE 
CRANE, INDIANA 
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025804 025805 
0258040305 . 0258050809 
0258040305 0258050809 

50 50 
58 58 

NORMAL NORMAL 
3-5 8 - 8.8 
NM NM 

NORMAL NORMAL 
7/24/2001 7/24/2001 

Y Y 
8 9 

10900 1820 
0.93 0.41 U 
7.5 J 1.3 U 

73.8 J 27.9 J 
2.2 U 0.42 U 

0.45 U 0.42 U 
1030 J 421 U 

15.9 3.8 
8.4 0.42 U 
12.6 2 

22100 2300 
13.6 J 4.4 J 
1500 421 U 
798 1.9 

0.03 J 0.02 UJ 
10.7 1.1 

630 J 421 U 
0.45 U 0.42 U 
0.45 U .. 0.42 U 
446 U 421 U 
0.45 U 0.42 U 
2.2 U 2 U 
27 J 5.9 U 

35.6 J 2.1 U 

9.636 UJ 9.636 U 
14.016 UJ 14.016 U 
13.95 UJ 13.95 U 
13.578 UJ 13.578 U 
15.078 UJ 15.078 U 
37.5 UJ 37.5 U 

11.5059 J 15.078 U 
13.578 UJ 13.578 U 
11.928 UJ 11.928 U 
13.878 UJ 13.878 U 
11.214 UJ 11.214 U 
9.906 UJ 9.906 U 
9.756 UJ 9.756 U 
11.97 UJ 11.97 U 

11.028 UJ 11.028 U 
9.594 UJ 9.594 U 
10.8 UJ 10.8 U 

17.394 UJ 17.394 U 
4.26 UJ 4.26 U 

• 
025806 025807 025808 025809 025810 

0258060709 0258070709 0258080810 0258090709 0258100810 
0258060709 0258070709 0258080810 0258090709 0258100810 

50 50 50 50 50 
58 58 58 58 58 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7-9 7-9 8 -10 7-9 8-9.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/2412001 7/24/2001 7/24/2001 7/24/2001 7/2412001 

Y Y Y Y Y 
9 9 9 9 9 

2910 1620 3400 3370 1800 
0.43 U 0.39 U 0.39 U 0.41 U 0.42 U 

0.91 3.5 J 0.53 U 1.9 J 0.21 U 
26.6 12.7 J 33 J 30.6 J 14.2 J 

2.2 U 0.39 U 2 U 0.41 U 0.42 U 
0.43 U 0.39 U 0.4 U 0.41 U 0.42 U 

.... 
.~ 

465 391 U 399 U 411 U 416 U 
9.7 4.3 9.6 14.7 3.4- .~ 

2.2 U 0.59 17.7 2.3 0.74 
4.9 6.9 7.2 4.2 4.9 'J: 

8280 2760 15500 7840 714 
6.7 7.4 J ·9 J 5.1 J 7.3 J 
508 391 U 548 423 416 U 

.""t>. 

·.n;~ 

~ ~ .,.., . 
,; 

4.1 J 3.5 99.6 172 2 
0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ .\ 

2.8 1.7 25.3 2.9 1.7 
435 U 391 U 458 J ·411 U 497 U 
0.43 U 0.39 U 0.4 U 0.41 U 0.42 U 
0.43 U 0.39 U 0.4 U 0.41 U 0.42 U 
435 UJ 391 U 399 U 411 U 416 U 
0.43 U 0.39 U 0.4 U 0.41 U 0.42 U 
2.2 U 1.9 U 2 U 2 U 2.1 U 

8.9 7.3 U 13 J 9.1 J 5.1 U 
7.7 J 11.5 J 42 J 10.6 J 2.5 J 

9.636 UJ 9.636 U 9.636 U 9.636 U 9.636 U 
14.016 UJ 14.016 U 14.016 U 14.016 U 14.016 U 
13.95 UJ 13.95 U 13.95 U 13.95 U 13.95 U 

13.578 UJ 13.578 U 13.578 U 13.578 U 13.578 U 
15.078 UJ 15.078 U 15.078 U 15.078 U 15.078 U 
37.5 UJ 37.5 U 37.5 U 37.5 U 37.5 U 

15.078 UJ 2.8544 15.078 U 15.078 U 15.078 U 
13.578 UJ 13.578 U 13.578 U 13.578 U 13.578 U 
11.928 UJ 11.928 U 11.928 U 11.928 U 11.928 U 
13.878 UJ 13.878 U 13.878 U 13.878 U 13.878 U 
11.214 UJ 11.214 U 11.214 U 11.214 U 11.214 U 
9.906 UJ 9.906 U 9.906 U 9.906 U 9.906 U 
9.756 UJ 9.756 U 9.756 U 9.756 U 9.756 U 
11.97 UJ 11.97 U 11.97 U 11.97 U 11.97 U 

·11.028 UJ 11.028 U 11.028 U 11.028 U 11.028 U 
9.594 UJ 9.594 U 9.594 U 9.594 U 9.594 U 
10.8 UJ 10.8 U 10.8 U 10.8 U 10.8 U 

17.394 UJ 17.394 U 17.394 U 17.394 U 17.394 U 
4.26 UJ 4.26 U 4.26 U 4.26 U 4.26 U 



Location 02SBOl 02SB02 
Nsample 02SB010911 02SB020810 
Sample 02SB010911 02SB020810 
Matrix SO SO 
Submatrix SB SB 
Sacode DUP NORMAL 
Depth Range 9 - 11 8 -10 
aC_Type NM NM 
Status NORMAL NORMAL 
Sample Date 7125/2001 7/2412001 
Validated Y Y 
Soil Group 9 9 
SOLVENT YELLOW 14 10.62 UJ 10.62 U 
SOLVENT YELLOW 3 11.328 UJ 11.326 UJ 
SOLVENT YELLOW 33 10.488 UJ 10.488 U 
Miscellaneous Parameter (MG/KG) 

ITOTAL ORGANIC CARBON I 1100 I 1900 
Miscellaneous Parameter' (MEatl) 

ICATION EXCHANGE CAPACITY I 2.3 J I 6 J 
Miscellaneous Parameter S.U. 

IPH I 5.7 J I 5.5 J 

• 

02SB03 
02SB030709 
02SB030709 

SO 
SB 

NORMAL 
7.5 - 9.5 

NM 
NORMAL 
712512001 

Y 
9 

10.62 UJ 
11.328 UJ 
10.468 UJ 

I 1000 

I 4.8 J 

I 5.3 J 

TABLE E.1-2 

SUMMARY OF ANAL YllCAL RESULTS 
SWMU 2 SUBSURFACE SOIL 

NSWC CRANE 

I 

I 

I 

. CRANE, INDIANA 
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02SB04 02SB05 
02SB040305 02SB050809 
02SB040305 02SB050809 

SO SO 
SB SB 

NORMAL NORMAL 
3-5 8 - 8.8 
NM NM 

NORMAL NORMAL 
7/24/2001 7/24/2001 

Y Y 
8 9 

10.62 UJ 10.62 U 
11.326 UJ 11.326 U 
10.486 UJ 10.466 U 

I 

I 

• 

02SB06 02SB07 02SB08 02SB09 02SB10 
02SB060709 02SB070709 02SB080810 02SB090709 02SB100810 
02SB060709 02SB070709 02SB080810 02SB090709 02SB100810 

SO SO SO SO SO 
SB SB SB SB SB 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7-.9 7-9 8 -10 7-9 8-9.5 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/2412001 7/24/2001 7/2412001 7/24/2001 712412001 

Y Y Y Y Y 
9 9 9 9 9 

10.62 UJ 10.62 U 10.62 U 10.62 U 10.62 U 
11.328 UJ 11.326 U 11.328 UJ 11.328 U 11.326 U 
10.488 UJ 10.486 U 10.488 U ' 10.468 U 10.468 U 

I 1500 I 1200 J I 1000 

I 6.1 J I 3 J I I 3 J 

I 5.4 J I 5.6 J I I I 5.9 J I 

• 



• 
Location 02S811 02S812 
Nsample 02S8110406 02S8120507 
Sample ... 02S8110406 02S8120507 
Matrix SO SO 
Submatrix 'S8 S8 
Sacode NORMAL NORMAL 
Depth Range 4-6 5-7 
aC_Type NM NM 
Status NORMAL NORMAL 
Sample Date 7/24/2001 7/2512001 
Validated Y Y 
Soil Groul! 9 8 
Inorganics (MGlKG) 
ALUMINUM 4920 11300 
ANTIMONY 0.44 U 0.43 U 
ARSENIC 2.5 J 1.7 
BARIUM 23.1 J 70.3 
BERYLLIUM 0.42 U 2.2 U 
CADMIUM 0.42 U 0.43 U 
CALCIUM 425 U 432 U 
CHROMIUM 7.9 19.1 
COBALT 1 3.8 
COPPER 4 9.3 
IRON 10100 24100 
LEAD 5.1 J 10.3 
MAGNESIUM 448 926 
MANGANESE 6.9 30.4 J 
MERCURY 0.02 UJ 0.02 UJ 
NICKEL 2.2 7.8 
POTASSIUM 425 U 432 
SELENIUM 0.42 U 0.43 U 
SILVER 0.42 U 0.43 U 
SODIUM 425 U 432 UJ 
THALLIUM 0.42 U 0.43 U 
TIN 2.2 U 2.2 U 
VANADIUM 12.8 J 28.5 
ZINC . 6.6 J 20.5 J 
Dyes (MGlKG) 
l-AMINOANTHRAQUINONE 9.636 UJ 9.636 UJ 
2·AMINOANTHRAQUINONE 14.016 UJ 14.016 UJ 
ACID BLUE 45 13.95 UJ 13.95 UJ 
ACID BLUE 9 13.578 UJ 13.578 UJ 
ACID ORANGE 10 15.078 UJ 15.078 UJ 
ACID RED 64 37.5 UJ 37.5 UJ 
ACID YELLOW 23 15.078 UJ 5.0558 J 
ACID YELLOW 73 13.578 UJ 13.578 UJ 
BASIC VIOLET 10 11.928 UJ 11.928 UJ 
BASIC YELLOW 2 13.878 UJ 13.878 UJ 
DISPERSE BLUE 14 11.214 UJ 11.214 UJ 
DISPERSE RED 9 9.906 UJ 9.906 UJ 
DISPERSE VIOLET 1 9.756 UJ 9.756 UJ 
P-(DIMETHYLAMINOjAZOBENZENE 11.97 UJ 11.97 UJ 
SOLVENT GREEN 3 11.028 UJ 11.028 UJ 
SOLVENT ORANGE 3 9.594 UJ 9.594 UJ 
SOLVENT ORANGE 7 10.8 UJ 10.8 UJ 
SOLVENT RED 1 17.394 UJ 17.394 UJ 
SOLVENT RED 24 4.26 UJ 4.26 UJ 

----

• TA8LE E.1-2 

SUMMARY OF ANAL YTlCAL RESULTS 
SWMU 2 SU8SURFACE SOIL 

NSWCCRANE 
CRANE, INDIANA 
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02S813 02S814 02S815 
02S8130507 02S8140709 02S8150608 
02S8130507 02S8140709 02S8150608 

SO SO SO 
S8 S8 S8 

NORMAL NORMAL NORMAL 
5-7 '7-9 6-8 
NM NM NM 

NORMAL NORMAL NORMAL 
7/25/2001 7/2512001 7/2512001 

Y Y Y 
8 9 8 

6730 1770 4080 
0.45 U 0.4 U 0.4 U 

1.8 0.43 0.4 
52 12 20.4 

2.3 U 2 U' 2 U 
0.45 U 0.4 U 0.4 U 
454 U 397 U 400 U 

9.4 5.5 7.8 
2.3 U 2 U 2 U 

4.6 4.5 3.8 
10600 3000 11100 

7.4 7.5 5.1 
712 397 U 400 U 

12.1 J 5.9 J 6.8 J 
0.02 UJ 0.02 UJ 0.02 UJ 

4.5 3.3 2.5 
454 397 400 

0.45 U 0.4 U 0.4 U 
0.45 U 0.4 U 0.4 U 
454 UJ 397 UJ 400 UJ 
0.45 U 0.4 U 0.4 U 
2.3 U 2 U 2 U 

18 6.6 11.8 
7.3 J 8.3 J 5 J 

9.636 UJ 9.636 U 9.636 UJ 
14.016 UJ 14.016 U 14.016 UJ 
13.95 UJ 13.95 UJ 13.95 UJ 

13.578 UJ 13.578 U 13.578 UJ 
15.078 UJ 15.078 U 15.078 UJ 
37.5 UJ 37.5 U 37.5 UJ 

15.078 UJ 15.078 U 5.4501 J 
13.578 UJ 13.578 U 13.578 UJ 
11.928 UJ 11.928 U 11.928 UJ 
13.878 UJ 13.878 U 13.878 UJ 
11.214 UJ 11.214 U 11.214 UJ 
9.906 UJ 9.906 U 9.906 UJ 
9.756 UJ 9.756 U 9.756 UJ 
11.97 UJ 11.97 U 11.97 UJ 
11.028 UJ 11.028 U 11.028 UJ 
9.594 UJ 9.594 U 9.594 UJ 
10.8 UJ 10.8 U 10.8 UJ 

17.394 UJ 17.394 U 17.394 UJ 
4.26 UJ 4.26 U 4.26 UJ ..... 

• 
02S816 02S817 02S818 02S819 02S820 

02S8160507 02S8170608 02S8180507 02S8190406 02S8200608 
02S8160507 02S8170608 02S8180507 02S8190406 02S8200608 

SO SO SO SO SO 
S8 'S8 S8 S8 S8 

NORMAL NORMAL NORMAL NORMAL NORMAL 
5-7 6-8 5 - 6.8 4-6 6-8 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/2512001 7125/2001 7/25/2001 712512001 712512001 

Y Y Y Y Y 
9' 9 9 8 8 

6910 4530 6750 6250 8590 
0.41 U 0.45 U 0.41 U 0.46 U 0.43 U 

1.3 1.3 --, 1.5 2.4 1.6 U 
43.5 48.9 30.5 42.8 27.5 J 

2.1 U 2.3 U 2.1 U 2.3 U 0.46 U 
0.41 U 0.45 U 0.41 U 0.46 U 0.46 U 
414 U 454 U 457 488 476 J 

11 10.9 13.6 10.9 9.6 
2.1 U 2.3 4.4 2.3 U 2.1 

6.1 5.2 6.3 4.9 5.1 
10300 10100 14100 9600 18700 

6.2 9.4 9.5 7.7 6.7 J 
635 491 607 663 763 

16.6 J 10.7 J 16 J 5.4 J 25.1 
0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 

3.6 5.4 6.6 4.7 4.4 
414 U 454 U 413 U 457 U 462 U 
0.41 U 0.45 U 0.41 U 0.46 U 0.46 U -J 
0.41 U 0.45 U 0.41 U 0.46 U . 0.46 U 
414 UJ 454 UJ 413 UJ 457 UJ 462 U 
0.41 U 0.45 U 0.41 U 0.46 U 0.46 U 
2.1 U 2.3 U 2.1 U 2.3 U 2.1 U 
17.1 17.7 22.2 17.3 15.5 J 

16.2 J 15.1 J 17.6 J 7.2 J 12.3 J 

9.636 U 9.636 U 9.636 UJ 9.636 UJ 9.636 UJ 
14.016 U 14.016 U 14.016 UJ 14.016 UJ 14.016 UJ 
13.95 UJ 13.95 UJ 13.95 UJ 13.95 UJ 13.95 UJ 
13.578 U 13.578 U 13.578 UJ 13.578 UJ 13.578 UJ 
15.078 U 15.078 U 15.078 UJ 15.078 UJ 15.078 UJ 
37.5 U 37.5 U 37.5 UJ 37.5 UJ 37.5 UJ 

15.078 U 15.078 U 15.078 UJ 15.078 UJ 15.078 UJ 
13.578 U 13.578 U 13.578 UJ 13.578 UJ 13.578 UJ 
11.928 U 11.928 U 11.928 UJ 11.928 UJ 11.928 UJ 
13.878 U 13.878 U 13.878 UJ 13.878 UJ 13.878 UJ 
11.214 U 11.214 U 11.214 UJ 11.214 UJ 11.214 UJ 
9.906 U 9.906 U 9.906 UJ 9.906 UJ 9.906 UJ 
9.756 U 9.756 U 9.756 UJ 9.756 UJ 9.756 UJ 
11.97 U 11.97 U 11.97 UJ 11.97 UJ 11.97 UJ 

11.028 U 11.028 U 11.028 UJ 11.028 UJ 11.028 UJ 
9.594 U 9.594 U 9.594 UJ 9.594 UJ 9.594 UJ 
10.8 U 10.8 U 10.8 UJ 10.8 UJ 10.8 UJ 

17.394 U 17.394 U 17.394 UJ 17.394 UJ 17.394 UJ 
_ 4.26 U 4.26 U 4.26 UJ 4.26 UJ 4.26 UJ 



Location 02SB11 02SB12 
Nsample 02SB110406 02SB120507 
Sample 02SB110406 02SB120507 
Matrix SO SO 
Submatrix SB SB 
Sacode NORMAL NORMAL 
Depth Range 4-6 5-7 
aC_Type NM NM 
Status NORMAL NORMAL 
Sample Date 7/24/2001 7/2512001 
Validated Y Y 
Soil Group 9 8 
SOLVENT YELLOW 14 10.62 UJ 10.62 UJ 
SOL VENT YELLOW 3 11.328 UJ 11.328 UJ 
SOL VENT YELLOW 33 10.488 UJ 10.488 UJ 
Miscellaneous Parameter MG/KG 

,TOTAL ORGANIC CARBON , 1800 , 
Miscellaneous Parameter (MEQ/1) 

,CATION EXCHANGE CAPACITY , , 19 J , 
Miscellaneous Parameter (S.U.) 

'PH --

, 4.9_-! 

• 

TABLE E.1-2 

SUMMARY OF ANAL YTlCAL RESULTS 
SWMU 2 SUBSURFACE SOIL 

NSWCCRANE 
CRANE, INDIANA 

PAGE 4 OF4 

02SB13 02SB14 02SB15 
02SB130507 02SB140709 02SB150608 
02SB130507 02SB140709 02SB150608 

SO SO SO 
SB SB SB 

NORMAL NORMAL NORMAL 
5-7 7-9 6-8 
NM NM NM 

NORMAL NORMAL NORMAL 
7/25/2001 7/2512001 7/25/2001 

Y Y Y 
8 9 8 

10.62 UJ 10.62 U 10.62 UJ 
11.328 UJ 11.328 U 11.328 UJ 
10.488 UJ 10.488 U 10.488 UJ 

1300 . , 1200 , 1200 , 
13 J , 3.7 J , 6.9 J , 
5.1 J , 6.3 J , 5.3 J , 

• 

02SB16 02SB17 02SB18 02SB19 02SB20 
02SB160507 02SB170608 02SB180507 02SB190406 02SB200608 
02SB160507 02SB170608 02SB180507 02SB190406 02SB200608 

SO SO SO SO SO 
SB SB SB SB SB 

NORMAL NORMAL NORMAL NORMAL NORMAL 
5-7 6-8 5-6.8 4-6 6-8 
NM NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL NORMAL 
7/2512001 7/2512001 7/2512001 7/2512001 7/2512001 

Y Y Y Y Y 
9 9 9 8 8 

10.62 U 10.62 U 10.62 UJ 10.62 UJ 10.62 UJ 
11.328 U 11.328 U 11.328 UR 11.328 UR 11.328 UR 
10.488 U 10.488 U 10.488 UJ 10.488 UJ 10.488 UJ 

, , , 
, , , , , 
, , , , J 

• 



• 
Location 
Nsample 
Sample 
Aquifer 
Matrix 
Sacode 
aC_Type 
Status 
Sample Date 
Validated 
Inorganics (UG/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

• SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 
Dyes (MG/L) 
1-AMINOANTHRAQUINONE 
2-AMINOANTHRAQUINONE 
ACID BLUE 45 
ACID BLUE 9 
ACID ORANGE 10 
ACID RED 64 
ACID YELLOW 23 
ACID YELLOW 73 
BASIC VIOLET 10 
BASIC YELLOW 2 
DISPERSE BLUE 14 
DISPERSE RED 9 
DISPERSE VIOLET 1 
P-(DIMETHYLAMINO)AZOBENZENE 
SOLVENT GREEN 3 
SOLVENT ORANGE 3 
SOLVENT ORANGE 7 
SOLVENT RED 1 
SOLVENT RED 24 
SOLVENT YELLOW 14 
SOLVENT YELLOW 3 
SOLVENT YELLOW 33 
Miscellaneous Parameters (MG/L) 
CHLORIDE 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

• Field Parameters (PPMV) 
IALKALINITY 
ICARBON DIOXIDE 
'DISSOLVED OXYGEN 
Field Parameters (MG/L) 

'I • ~ .' . 

TABLE E.2-1 

SUMMARY OF ANALYTICAL RESULTS 
SWMU 2 GROUND WATER 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

02-01 02-02 02-07 
02GW0101 02GW0201 02GW0701 
02GW0101 02GW0201 02GW0701 

UP LP LP 
GW GW GW 

NORMAL NORMAL NORMAL 
NM NM NM 

NORMAL NORMAL NORMAL 
7/27/2001 712812001 7129/2001 

Y Y Y 

200 U 200 U 200 U 
1 U 1 U 1 U 
1.2 0.85 1.6 

13.6 38.8 19.3 
1 U 1 U 1 U 
1 U 1 U 1 U 

142000 295000 412000 
5 U 5 U 5 U 
3 U 6.4 3 U 
2 U 2 U 2 U 

465 J 1420 J 778J 
1 U 1 U 1 U 

83100 78700 152000 
35 1410 25.3 

0.2 U 0.2 U 0.2 U 
10 U 67.1 28 

5000 U 5000 U 5000 U 
15.7 J 2.4 J 11.4 J 
3 U 3 U 3 U 

213000 33600 70200 
1 U 1 U 1 U 

10UJ 10 UJ 10 UJ 
2 U 2 U 2 U 

10.9 J 24 J 10.5, J 

0.0161 U 0.0161 U 0.0161 U 
0.0234 U 0.0234 U 0.0234 U 
0.0233 U 0.0233 U 0.0233 U 
0.0226 U 0.0226 U 0.0226 U 
0.0251 U 0.0251 U 0.0251 U 
0.0625 U 0.0625 U 0.0625 U 
0.0251 U 0.0251 U 0.0251 U 
0.0226 U 0.0226 U 0.0226 U 
0.0199 U 0.0199 U 0.0199 U 
0.0231 U 0.0231 U 0.0231 U 
0.0187 U 0.0187 U 0.0187 U 
0.D165 U 0.D165 U . 0.D165 U 
0.0163 U 0.0163 U 0.0163 U 
0.02 U 0.02 U 0.02 U 

0.0184 U 0.0184 U 0.0184 UJ 
0.016 U 0.016 U 0.016 U 
0.D18 U 0.D18 U 0.D18 U 
0.029 U 0.029 U 0.029 U 

0.0071 U 0.0071 U 0.0071 U 
0.0177 U 0.0177 U 0.0177 U 
0.0189 U 0.0189 U 0.0189 U 
0.0175 U 0.0175 U 0.0175 U 

150 25 170 
.740 890 1300 

3.2 1.3 1.8 
7 J 2 UJ 2 UJ 

I 175 275 I 260 

I 114 , 50 , 125 

I 3.5 . I 2 I 4 

02-oS 02C11P3 02C12P3 
02GWOS01 02GWC11 P301 02GWC12P301 
02GWOS01 02GWC11 P301 02GWC12P301 

LP LP UP 
GW GW GW 

NORMAL NORMAL NORMAL 
NM NM NM 

NORMAL NORMAL NORMAL 
7/2612001 7127/2001 7/25/2001 

Y Y Y 

200 U 23300 200 U 
1 U 1 U 1 U 
0.9 1.4 0.63 
17 9 10.6 

1 U 4.7 1 U 
1.3 16.1 1.3 

360000 131000 166000 
5 U 5 U 5 U 
3 U 445 6.5 
2 U 21.5 2 U 

684 J 3350 J 440J 
1 U 4.8 1 U 

129000 55600 121000 
689 1720 440 

0.2 U 0.2 U 0.2 U 
56.6 868 16 
5050 5000 U 9360 
4 J 5.1 J 3.6 J 
3 U 3 U 3 U 

61100 53600 141000 
1 U 1 U 1 U 

10 UJ 10 UJ 10 UJ 
2 U 2 U 2 U 

76.7 J 2280 J 53 J 

0.0161 U 0.0161 U 0.0161 U 
0.0234 U 0.0234 U 0.0234 U 
0.0233 U 0.0233 U 0.0233 U 
0.0226 U 0.0226 U 0.0226 U 
0.0251 U 0.0251 U 0.0251 U 
0.0625 U 0.0625 U 0.0625 U 
0.0251 U 0.0251 U 0.0251 U 
0.0226 U 0.0226 U 0.0226 U 
0.0199 U 0.0199 U 0.0199 U 
0.0231 U 0.0231 U 0.0231 U 
0.0187 U 0.0187 U 0.0187 U 
0.0165 U 0.0165 U 0.D165 U 
0.0163 U 0.0163 U 0.0163 U 
0.02 U 0.02 U 0.02 U 

0.0184 U 0.0184 U. 0.0184 U 
0.D16 U 0.016 U 0.016 U 
0.D18 U 0.D18 U 0.018 U 
0.029 U 0.029 U 0.029 U 

0.0071 U 0.0071 U 0.0071 U 
0.0177 U 0.0177 U 0.0177 U 
0.0189 U 0.0189 U 0.0189 U 
0.0175 U 0.0175 U 0.0175 U 

96 47 100 
1100 830 970 
2.2 1 U 5 

2 UJ 4 J 3 J 

500 10 U I 65 
250 380 225 I 
2.5 1 2 , 



Location 
Nsample 
Sample 
Aquifer 
Matrix 
Sacode 
aC_Type 
Status 
Sample Date 
Validated 
DIVALENT IRON 
HYDROGEN SULFIDE 
NITRATE 
NITRITE 
SULFIDE 
Field Parameters 
OXIDATION REDUCTION POTENTIAL {MV} 
PH (S.U.} 
SPECIFIC CONDUCTANCE {MS/CM} 
TEMPERATURE (C) 
TURBIDITY (NTU) 

TABLE E.2-1 

SUMMARY OF ANALYTICAL RESULTS 
SWMU 2 GROUND WATER 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF2 

02-01 02-02 02-07 
02GW0101 02GW0201 02GW0701 
02GW0101 02GW0201 02GW0701 

UP LP LP 
GW GW GW 

NORMAL NORMAL NORMAL 
NM NM NM 

NORMAL NORMAL NORMAL 
7/2712001 712812001 7/2912001 

Y Y Y 
0 0.71 0.08 
0 0 0 

0.69 0.1 0.08 
0 0 0.003 

0.02 0.01 0.02 

584 502 661 
5.9 6.23 5.22 

2.029 1.905 2.798 
20.99 22 25.55 

10 2 1.6 

• 
02-08 02C11P3 02C12P3 

02GW0801 02GWC11 P301 02GWC12P301 
02GW0801 02GWC11 P301 02GWC12P301 

LP LP UP 
GW GW GW 

NORMAL NORMAL NORMAL 
NM NM NM 

NORMAL NORMAL NORMAL 
7/26/2001 712712001 712512001 

Y Y Y 
0 1.05 0.05 
0 0 0 

0.01 0.01 1.08 
0.006 0.005 0 
0.05 0 0.01 

481 476.3 483 
6.12 3.68 5.61 
2.573 1.559 12.353 
17.41 15.26 18.4 

1.8 2.1 4.6 . 

• 

• 



• 

• 

• 

TABLE E.2-2 

SUMMARY OF ANALYTICAL RESULTS 
SWMU 2 BACKGROUND GROUND WATER 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

Location 02-05 
Nsample 02GW0501 
Sample 02GW0501 
Aquifer LP 
Matrix GW 
Sacode· NORMAL 
aC_Type NM 
Status NORMAL 
Sample Date 7126/2001 
Validated Y 
Inorganics (UGIL) 
ALUMINUM 200 U 
ANTIMONY 1 U 
ARSENIC 0.81 
BARIUM 23.2 
BERYLLIUM 1 U 
CADMIUM 1 U 
CALCIUM 501000 
CHROMIUM 5 U 
COBALT 8.7 
COPPER 2.1 
IRON 2110 J 
LEAD 1 U 
MAGNESIUM 181000 
MANGANESE 3790 
MERCURY 0.2 U 
NICKEL 26.9 
POTASSIUM 8100 
SELENIUM 2.9 J 
SILVER 3 U 
SODIUM 52600 
THALLIUM 1 U 
TIN 10 UJ 
VANADIUM 2 U 
ZINC 21.2 J 
Dyes (MG/L) 
1·AMINOANTHRAOUINONE 0.0161 U 
2·AMINOANTHRAOUINONE 0.0234 U 
ACID BLUE 45 0.0233 U 
ACID BLUE 9 0.0226 U 
ACID ORANGE 10 0.0251 U 
ACID RED 64 0.0625 U 
ACID YELLOW 23 0.0251 U 
ACID YELLOW 73 0.0226 U 
BASIC VIOLET 10 0.0199 U 
BASIC YELLOW 2 0.0231 U 
DISPERSE BLUE 14 0.0187 U 
DISPERSE RED 9 0.0165 U 
DISPERSE VIOLET 1 0.0163 U 
P·(DIMETHYLAMINO)AZOBENZENE 0.02 U 
SOLVENT GREEN 3 0.0184 U 
SOLVENT ORANGE 3 0.016 U 
SOL VENT ORANGE 7 0.018 U 
SOLVENT RED 1 0.029 U 
SOLVENT RED 24 0.0071 U 
SOLVENT YELLOW 14 0.0177 U 
SOLVENT YELLOW 3 0.0189 U 
SOLVENT YELLOW 33 0.0175 U 
Miscellaneous Parameters (MG/L) 
CHLORIDE 75 
SULFATE 1900 
TOTAL ORGANIC CARBON 1.5 

02C10P3 
02GWC10P301 
02GWC10P301 

LP 
GW 
DUP 
NM 

NORMA.L 
7/2812001 

Y 

200 U 
1 U 

0.2 U 
13.4 
1 U 
1 U 

11900 
5 U 
3.8 
2 U 

1810 J 
1 U 

10400 
554 

0.2 U 
10 U 

5000 U 
1 UJ 
3 U 

23800 
1 U 

10 UJ 
2 U 
26 J 

0.0161 U 
0.0234 U 
0.0233 U 
0.0226 U 
0.0251 U 
0.0625 U 
0.0251 U 
0.0226 U 
0.0199 U 
0.0231 U 
0.0187 U 
0.0165 U 
0.0163 U 

0.02 U 
0.0184 U 
0.016 U 
0.018 U 
0.029 U 

0.0071 U 
0.0177 U 
0.0189 U 
0.0175 U 

8 
50 
1.4 



TABLE E.2-2 

SUMMARY OF ANAL mCAL RESULTS 
SWMU 2 BACKGROUND GROUND WATER 

NSWCCRANE 

Location 
Nsample 
Sample 
Aquifer 
Matrix 
Sac ode . 
aC_Type 
Status 
Sample Date 
TOTAL SUSPENDED SOLIDS 
Field Parameters (PPMV) 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
Field Parameters (MG/L) 
DIVALENT IRON 
HYDROGEN SULFIDE 
NITRATE 
NITRITE 
SULFIDE 
Field Parameters 

CRANE, INDIANA 
PAGE20F2 

OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 

. TEMPERATURE (C) 
TURBIDITY (NTU) 

02-05 
02GW0501 
02GW0501 

LP 
GW 

NORMAL 
NM 

NORMAL 
7/26/2001 

5 J 

350 
275 
0.7 

1.09 
0 

0.01 
0.002 
0.03 

341.6 
6.11 
3.285 
18.15 
6.6 

• 
02Cl0P3 

02GWC10P301 
02GWC10P301 

LP 
GW 
DUP 
NM 

NORMAL 
7/2812001 

2 UJ 

70 
152 
0.6 

1.7 
0 
0 

0.001 
0.01 

412 
5.5 

0.278 
15.76 

10 

• 

• 



• 

• 

• 

Location 
Nsample 
Sample 
Matrix 
Sacode-
aC_Type 
Status 
Sample Date 
Validated 

• I .. ~. " .' 

TABLE E.3 

SUMMARY OF ANALYTICAL RESULTS 
SWMU 2 SURFACE WATER 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 2 

02SWSD07 
02SW0701 
02SW0701 

5W 
DUP 
NM 

NORMAL 
7/29/2001 

Y 
Total Metals (UGlL) 
ALUMINUM 523 
ANTIMONY 1 U 
ARSENIC 0.41 
BARIUM 78 
BERYLLIUM ·1 U 
CADMIUM 1 U r 

CALCIUM 49700 
CHROMIUM 5 U 
COBALT 3 U 
COPPER 2 U 
IRON 874 J 
LEAD 1 U 
MAGNESIUM 11700 
MANGANESE 43.4 
MERCURY 0.2 U 
NICKEL 10 U 
POTASSIUM 5000 U 
SELENIUM 1 UJ 
SILVER 3 U 
SODIUM 11500 
THALLIUM 1 U 
TIN 10 UJ 
VANADIUM 2 U 
ZINC 10 UJ 
Dissolved Metals (UGlL) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 
Dyes (MGlL) 

02SWSD07 
02SW0701-F 
02SW0701-F 

SW 
DUP 
NM 

NORMAL 
7/29/2001 

Y 

200 U 
1 U 

0.2 U 
74.1 
1 U 
1 U 

51500 
5 U 
3 U 
2 U 

140 J 
1 U 

12400 
15 U 
0.2 U 
10 U 

5000 U 
1 UJ 
3 U 

.12200 
1 U 

10 UJ 
2 U 

10 UJ 

!1·AMINOANTHRAOUINONE ! 0.0161 U ! -
!2-AMINOANTHRAOUINONE ! 0_0234 U ! 

! 
! 



TABLE E.3 

SUMMARY OF ANAL YTlCAL RESULTS 
SWMU 2 SURFACE WATER 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

Location 02SWSD07 
Nsample 02SW0701 
Sample 02SW0701. 
Matrix SW 
Sacode' DUP 
aC_Type NM 
Status NORMAL 
Sample Date 7129/2001 
Validated Y 
ACID BLUE 45 0.0233 U 
ACID BLUE 9 0.0226 U 
ACID ORANGE 10 0.0251 U 
ACID RED 64 0.0625 U 
ACID YELLOW 23 0.0251 U 
ACID YELLOW 73 0.0226 U 
BASIC VIOLET 10 0.0199 U 
BASIC YELLOW 2 0.0231 U 
DISPERSE BLUE 14 0.0187 U 
DISPERSE RED 9 0.0165 U 
DISPERSE VIOLET 1 0.0163 U 
P-(DIMETHYLAMINO)AZOBENZENE 0.02 U 
SOLVENT GREEN 3 . 0.0184 U 
SOLVENT ORANGE 3 0.Q16 U 
SOLVENT ORANGE 7 0.018 U 
SOL VENT RED 1 0.029 U 
SOLVENT RED 24 0.0071 U 
SOLVENT YELLOW 14 0.0177 U 
SOLVENT YELLOW 3 0.0189 U 
SOLVENT YELLOW 33 0.0175 U 
Miscellaneous Parameters (MG/L) 
HARDNESS 170 
TOTAL ORGANIC CARBON 3.7 
ITOT AL SUSPENDED SOLIDS 13 J I 

• 
02SWSD07 

02SW0701-F 
02SW0701-F 

SW 
DUP 
NM 

NORMAL 
7129/2001 

Y 

• 

• 



• 
Location 02SWS001 
Nsample 02S0010006 
Sample 02S0010006 
Matrix SO 
Sac ode NORMAL 
aC_Type NM 
Status NORMAL 

. Sample Date 7/2712001 
Validated Y 
Inorganics (MGlKG) 
ALUMINUM 10300 
ANTIMONY 0.74 
ARSENIC 11 J 
BARIUM 165 
BERYLLIUM 1.2 
CADMIUM 0.56 
CALCIUM 1390 
CHROMIUM 24.6 
COBALT 25.4 
COPPER 8.9 
IRON 36400 
LEAD 33.4 
MAGNESIUM 1040 
MANGANESE 3200 
MERCURY 0.05 
NICKEL 13.6 
POTASSIUM 571 
SELENIUM 0.57 
SILVER 0.54 U • SODIUM 545 U 
THALLIUM 0.54 U 
TIN 2.6 U 
VANADIUM 31.7 J 
ZINC 46.2 J 
Dyes (MG/KG) 
l-AMINOANTHRAOUINONE 9.636 UR 
2-AMINOANTHRAOUINONE 14.016 UR 
ACID BLUE 45 13.95 UR 
ACID BLUE 9 13.578 UR 
ACID ORANGE 10 15.078 UR 
ACID RED 64 37.5 UR 
ACID YELLOW 23 15.078 UR 
ACID YELLOW 73 13.578 UR 
BASIC VIOLET 10 11.928 UR 
BASIC YELLOW 2 13.878 UR 
DISPERSE BLUE 14 11.214 UR 
DISPERSE RED 9 9.906 UR 
DISPERSE VIOLET 1 9.756 UR 
P-(DIMETHYLAMINO)AZOBENZENE 11.97 UR 
SOLVENT GREEN 3 11.028 UR 
SOLVENT ORANGE 3 9.594 UR 
SOLVENT ORANGE 7 10.8 UR 
SOLVENT RED 1 17.394 UR 
SOLVENT RED 24 4.26 UR 
SOLVENT YELLOW 14 10.62 UR 
SOLVENT YELLOW 3 11.328 UR 
SOLVENT YELLOW 33 10.488 UR 

• 

I," ,',' 

. " 

TABLE E.4 

SUMMARY OF ANALYTICAL RESULTS 
SWMU 2 SEDIMENT 

NSWCCRANE 
CRANE, INDIANA 

02SWS002 02SWS003 02SWS004 
02S0020006 02S0030006 02S0040006 
02S0020006 02S0030006 02S0040006 

SO SO SO 
OUP NORMAL NORMAL 
NM NM NM 

NORMAL NORMAL NORMAL 
7/27/2001 7/2712001 7127/2001 

Y Y Y 

9170 7870 6370 
0.52 U 0.74 0.69 U 

6.1 9 J 8.4 
143 87.6 169 

2.6 U 0.54 3.4 U 
0.52 U 0.46 U 0.69 

973 1310 1710 
16 22.2 23.4 

21.8 8.4 21.2 
9.3 8.9 8.4 

15400 26100 30700 
30.1 21.3 17.6 
1120 952 900 
2160 762 631 

0.06 J 0.04 0.05 J 
17.7 7.9 41.8 
559 561 688 U 

0.65·J 0.46 U 0.69 UJ 
0.52 U 0.46 U 0.69 U 
524 UJ 462 U 688 UJ 
0.52 U 0.46 U 0.69 U 
2.6 U 2.5 U 3.3 U 
24.4 28.1 J 31.3 
35.9 30 J 39 

9.636 UJ 9.636 U 9.636 U 
14.016 UJ 14.016 U 14.016 U 
13.95 UJ 13.95 U 13.95 U 
13.578 UJ 13.578 U 13.578 U 
15.078 UJ 15.078 U 15.078 U 
37.5 UJ 37.5 U 37.5 U 

15.078 UJ 15.078 U 15.078 U 
13.578 UJ 13.578 U 13.578 U 
11.928 UJ 11.928 U 11.928 U 
13.878 UJ 13.878 U 13.878 U 
11.214 UJ 11.214 U 11.214 U 
9.906 UJ 9.906 U 9.906 U 
9.756 UJ 9.756 U 9.756 U 
11.97 UJ 11.97 U 11.97 U 

11.028 UJ 11.028 U 11.028 U 
9.594 UJ 9.594 U 9.594 U 
10.8 UJ 10.8 U 10.8 U 

17.394 UJ 17.394 U 17.394 U 
4.26 UJ 4.26 U 4.26 U 
10.62 UJ 10.62 U 10.62 U 

11.328 UR 11.328 UR 11.328 UR 
10.488 UJ 10.488 U 10.488 U 

02SWS005 02SWS006 02SWS007 
02S0050006 02S0060006 02S0070006 
02S0050006 02S0060006 02S0070006 

SO SO SO 
NORMAL NORMAL NORMAL 

NM NM NM 
NORMAL NORMAL NORMAL 
7/2712001 712712001 7129/2001 

Y Y Y 

8140 8000 4580 
0.48 U 0.48 U 0.53 U 

9 6 5.6 
134 131 128 

2.3 U 2.4 U 2.7 U 
0.55 0.48 U 0.68 
873 .1440 2550 
30.1 12 11.3 
29.5 17.4 12.6 
9.1 9.3 9.6 

38700 14200 17900 
26.7 18.9 30.4 

. 760 998 960 
2410 2240 1470 

0.05 J 0.05 J 0.03 UJ 
21 12.6 20 

460 U 511 830 
0.46 UJ 0.5 J 0.53 UJ 
0.46 U 0.48 U 0.53 U 
460 UJ 484 UJ 533 UJ 
0.46 U 0.48 U 0.53 U 
2.4 U 2.4 U 2.7 U 
37.7 22.4 14.9 
44.2 35.6 47.1 

9.636 UR 9.636 UJ 9.636 U 
14.016 UR 14.016 UJ 14.016 U 
13.95 UR 13.95 UJ 13.95 U 
13.578 UR 13.578 UJ 13.78 U 
15.078 UR 15.078 UJ 15.078 U 
37.5 UR 37.5 UJ 37.5 U 

15.078 UR 15.078 UJ 15.078 U 
13.578 UR 13.578 UJ 13.578 U 
11.928 UR 11.928 UJ 11.928 U 
13.878 UR 13.878 UJ 13.878 U 
11.214 UR 11.214 UJ 11.214 U 
9.906 UR 9.906 UJ 9.906 U 
9.756 UR 9.756 UJ 9.756 U 
11.97 UR 11.97 UJ 11.97 U 
11.028 UR 11.028 UJ 11.028 U 
9.594 UR 9.594 UJ 9.594 U 
10.8 UR 10.8 UJ 10.8 U 

17.394 UR 17.394 UJ 17.394 U 
4.26 UR 4.26 UJ 4.26 U 
10.62 UR 10.62 UJ 10.62 U 

11.328 UR 11.328 UR 11.325 UR 
10.488 UR 10.488 UJ 10.488 U 



Location 
Nsample 
Sample 
Matrix 
Sac ode 
QC_Type 
Status 
Sample Date 
Validated 
Inorganlcs jMG/KG) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 
Dyes (MG/KGl 
1-AMINOANTHRAQUINONE 
2-AMINOANTHRAQUINONE 
ACID BLUE 45 
ACID BLUE9 
ACID ORANGE 10 
ACID RED 64 
ACID YELLOW 23 
ACID YELLOW 73 
BASIC VIOLET 10 
BASIC YELLOW 2 
DISPERSE BLUE 14 
DISPERSE RED 9 
DISPERSE VIOLET 1 
P-(DIMETHYLAMINOlAZOBENZENE 
SOLVENT GREEN 3 
SOLVENT ORANGE 3 
SOLVENT ORANGE 7· 
SOLVENT RED 1 
SOLVENT RED 24 
SOLVENT YELLOW 14 
SOLVENT YELLOW 3 
SOLVENT YELLOW 33 

• 

TABLE E.5 

SUMMARY OF QUALITY CONTROL RESULTS 
SWMU 2 SEDIMENT 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

02SB01 O2SWS002 02SB11 02SB11 
02SB010911-0 02S0020006-0 02SS110001-0 02SS110002-0 
FOO7250101 F007270101 F007240101 F007240101 

SB SO SS SS 
OUP OUP OUP OUP 
NM NM NM NM 

NORMAL NORMAL NORMAL NORMAL 
07125/01 12:0 07127/01 12:0. 07124/01 12:0 07124/01 12:0 

Y Y Y Y 

1410 9200 9980 
0.40 U 0.49 U 0.60 

0.49 7.4 5.6 J 
9.3 142 75.6 J 

2.0 U 2.5 U 0.42 
0.40 U 0.57 0.41 U 
402 U 1040 1080 J 

9.1 16.8 11.6 
10.8 21.0 5.5 
5.5 9.7 10.3 

14700 17200 17600 
8.2 .28.7 11.1 J 

402 U 1110 1480 
114 2090 475 

0.02 UJ 0.06 J 0.02 J 
14.0 18.3 8.3 

402 U 547 693 J 
0.40 U 0.72 J 0.41 U 
0.40 U 0.49 U 0.41 U 
402 UJ 495 UJ 411 U 
0.40 U 0.49 U 0.41 U 
2.0 U 2.5 U 2.1 U 

9.7 25.5 18.6 J 
47.0 J 37.8 33.2 J 

9.636 U 9.636 UR 9.636 UJ 
14.016 U 14.016 UR 14.016 UJ 
13.95 U 13.95 UR 13.95 UJ 
13.578 U 13.578 UR 13.578 UJ 

4.2071 15.078 UR 15.078 UJ 
37.5 U 37.5 UR 37.5 UJ 
6.9561 15.078 UR 15.078 UJ 

13.578 U 13.578 UR 13.578 UJ 
11.928 U 11.928 UR •. i", ·!.11.928 UJ 
13.878 U 13.878 UR 13.878 UJ 
11.214 U 11.214 UR 11.214 UJ 
9.906 U 9.906 UR 9.906 UJ 
9.756 U 9.756 UR 9.756 UJ 
11.97 U 11.97 UR 11.97 UJ 
11.028 U 11.028 UR 11.028 UJ 
9.594 U 9.594 UR 9.594 UJ 
10.8 U 10.8 UR 10.8 UJ 

17.394 U 17.394 UR 17.394 UJ 
4.26 U 4.26 UR 4.26 UJ 
10.62 U 10.62 UR 10.62 UJ 

11.328 U 11.328 UR 11.328 UJ 
10.488 U 10.488 UR 10.488 UJ 

• 

02SB18 O2SB20 O2SB20 
02SS180001-0 O2SS200001-0 02SS200002-0 
F007250103 F007250102 FOO7250102 

SS SS SS 
OUP OUP OUP 
NM NM NM 

NORMAL NORMAL NORMAL 
07125/01 12:0 07125/01 12:0 07125/0112:0 

Y Y Y 

8720 13100 
0.43 U 0.47 U 

4.0 9.2 J 
50.2 78.6 J 

22 U 0.49 U 
0.43 U 0.49 U 
431 U 7650 J 
13.7 13.3 
3.0 7.5 
8.8 12.3 

17700 23000 
13.5 14.0 J 
996 2180 
131 567 

0.02 UJ 0.05 J 
5.9 8.4 

431 UJ 775 J 
0.43 U 0.49 

0.44 0.49 U 
431 UJ 489 U 
0.43 U 0.49 U 
2.2 U 2.4 U 
28.3 23.7 J 

15.4 J 41.6 J 

9.636 UJ 9.636 U 
14.016 UJ 14.016 U 
13.95 UJ 13.95 U 
13.578 UJ 13.578 UJ 
15.078 UJ 15.078 U 
37.5 UJ 37.5 U 

15.078 UJ 15.078 U 
13.578 UJ 13.578 U 
11.928 UJ 11.928 U 
13.878 UJ 13.878 U 
11.214 UJ 11.214 U 
9.906 UJ 9.906 U 
9.756 UJ 9.756 U 
11.97 UJ 11.97 U 

11.028 UJ 11.028 U 
9.594 UJ 9.594 U 
10.8 UJ 10.8 U 

17.394 UJ 17.394 U 
4.26 UJ 4.26 U 
10.62 UJ 10.62 U 

11.328 UJ 11.328 UR 
10.488 UJ 10.488 U 

• 



• 
Location 
Nsample 
Sample 
Matrix 
Sacode 
QC_Type 
Status 
Sample Date 
Validated 
Total Metals (UG/Ll 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 
Dyes. (MG/l) 
1-AMINOANTHRAOUINONE 
2-AMINOANTHRAOUINONE 
ACID BLUE 45 
ACID BLUE 9 
ACID ORANGE 10. 
ACID RED 64 
ACID YELLOW 23 
ACID YELLOW 73 
BASIC VIOLET 10. 
BASIC YELLOW 2 
DISPERSE BLUE 14 
DISPERSE RED 9 
DISPERSE VIOLET 1 
P-(DIMETHYLAMINO)AZOBENZENE 
SOLVENT GREEN 3 
SOLVENT ORANGE 3 
SOLVENT ORANGE 7 
SOLVENT RED 1 
SOLVENT RED 24 
SOLVENT YELLOW 14 
SOL VENT YELLOW 3 
SOLVENT YELLOW 33 

• TABLE E.5 

SUMMARY OF QUALITY CONTROL RESULTS 
SWMU 2 SEDIMENT 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF2 

o.2Clo.P3 02SWSDo.7 o.2SWSDo.7 QA/QC 
02GWClo.P3o.l-D 02SWo.7o.l-D 02SWo.7o.l-F-D RBo.724o.lo.l 

FDo.728o.lo.l FDo.729o.lo.l FDo.729o.lo.l-F RBo.724o.lo.l 
GW GW GW QC 
DUP DUP DUP NORMAL 
NM NM NM RB 

NORMAL NORMAL NORMAL NORMAL 
0.712810.1 12:0. 0.7129/0.1 12:0. 0.7129/0.1 12:0. 0.7124/0112:0. 

Y Y Y t Y. 
; 

20.0. U 467 20.0. U 20.0. U 
1.0. U 1.0. U 1.0. U 1.0. U 
0..2 U 0..39 0..2 0..2 U 
13.2 75.8 74.1 1.0. U 

1.0. U 1.0. U 1.0. U 1.0. U 
1.0. U 1.0. U 1.0. U 1.0. U 
1250.0. 490.0.0. 5130.0. 50.0.0. U 
5.0. U 5.0. U 5.0. U 5.0. U 

3.8 3.0. U 3.0. U 3.0. U 
2.0. U 2.0. U 2.0. U 2.0. U 
1840. J 778J 126 J 10.0. UJ 
1.0. U 1.0. U 1.0. U 1.0. U 
10.40.0. 1170.0. 1240.0. 50.0.0. U 
578 35.1 15 U 15.0. U 

0..2 U 0..2 U 0..2 U 0..2 U 
10..0. U 10..0. U 10..0. U 10..0. U 
50.0.0. U 50.0.0. U 50.0.0. U 50.0.0. U 
1.0. UJ 1.0. UJ 1.0. UJ 1.0. UJ 
3.0. U 3.0. U 3.0. U 3.0. U 
2420.0. 1130.0. 1210.0. 50.0.0. U 
1.0. U 1.0. U 1.0. U 1.0. U 

10..0. UJ 10..0. UJ 10..0. UJ 10..0. UJ 
2.0. U 2.0. U 2.0. U 2.0. U 
26.1 J 10..0. UJ 10..0. UJ 10..0. UJ 

0..0.161 U 0..0.161 U 0..0.161 U 
0..0.234 U 0..0.234 U 0..0.234 U 
0..0.233 U 0..0.233 U 0..0.233 U 
0..0.226 U 0..0.226 U 0..0.226 U 
0..0.251 U 0..0.251 U 0..0.251 U 
0..0.625 U 0..0.625 U 0..0.625 U 
0..0.251 U 0..0.251 U 0..0.251 U 
0..0.226 U 0..0.226 U 0..0.226 U 
0..0.199 U 0..0.199 U 0..0.199 U 
0..0.231 U 0..0.231 U 0..0.231 U 
0..0.187 U 0..0.187 U 0..0.187 U 
0..0.165 U 0..0.165 U 0..0.165 U 
0..0.163 U 0..0.163 U 0..0.163 U 

0..0.2 U 0..0.2 U 0..0.2 U 
0..0.184 U 0..0.184 U 0..0.184 U 
0..0.16 U 0..0.16 U D.D16 U 
0..0.18 U 0..0.18 U D.D18 U 
0..0.29 U 0..0.29 U 0..0.29 U 

0..0.0.71 U 0..0.0.71 U 0..0.0.71 U 
0..0.177 U 0..0.177 U 0..0.177 U 
0..0.189 U 0..0.189 U 0..0.189 U 
0..0..175 U _ _ D.D175_LL 

-
D.D175U 

• 
QA/QC QA/QC QA/QC QA/QC 

RBo.725o.lo.l RBo.725o.l02 RBo.727o.lo.l RBo.729o.lo.l 
RBo.725o.lo.l RBo.725o.l02 RBo.727o.lo.l RBo.729o.lo.l 

QC QC QC QC 
NORMAL NORMAL NORMAL NORMAL 

RB RB RB RB 
NORMAL NORMAL NORMAL NORMAL 

0.7125/0.1 12:0. 0.712510.1 12:0. 0.7127/0.1 12:0. 0.712910.1 12:0. 
Y Y Y Y 

20.0. U 20.0. U 20.0. U 20.0. U 
1.0. U 1.0. U 1.0. U 1.0. U 
0..2 U 0..2 U 0..2 U 0..2 U 

1.1 1.4 1.0. U 1.0. U 
1.0. U 1.0. U 1.0. U 1.0. U 

1.1 1.3 1.0. U 1.0. U 
50.0.0. U 50.0.0. U 50.0.0. U 50.0.0. U 
5.0. U 5.0. U 5.0. U 5.0. U 
3.0. U 3.0. U 3.0. U 3.0. U 
2.0. U 2.0. U 2.0. U 2.0. U 

10.0. UJ 10.0. UJ 10.0.. UJ 10.0. UJ 
1.0. U 1.0. U 1.0. U 1.0. U 

50.0.0. U 50.0.0. U 50.0.0. U 50.0.0. U 
15.0. U 15.0. U 15.0. U 15.0. U 
0..2 U 0..2 U 0..2 U 0..2 U 
10..0. U 10..0. U 10..0. U 10..0. U 

50.0.0. U 50.0.0. U 50.00 U 50.0.0. U 
1.0. UJ 1.0. UJ 1.0. UJ 1.0. UJ 
3.0. U 3.0. U 3.0. U 3.0. U 

50.0.0. U 50.0.0. U 50.0.0. U 50.0.0. U 
1.0. U 1.0. U 1.0. U 1.0. U 

10..0. UJ 10..0. UJ 10..0. UJ 10..0. UJ 
2.0. U 2.0. U 2.0. U 2.0. U 

10..0. UJ 10..0. UJ 10..0. UJ 10..0. UJ 

0..0.161 U 0..0.161 U 0..0.161 UJ 0..0.161 U 
0..0.234 U 0..0.234 U 0..0.234 UJ 0..0.234 U 
0..0.233 U 0..0.233 U 0..0.233 UJ 0..0.233 U 
0..0.226 U 0..0.226 U 0..0.226 UJ 0..0.226 U 
0..0.251 U 0..0.251 U 0..0.251 UJ 0..0.251 U 
0..0.625 U 0..0.625 U 0..0.625 UJ 0..0.625 U 
0..0.251 U 0..0.251 U '0..0.251 UJ 0..0.251 U 
0..0.226 U 0..0.226 U 0..0.226 UJ 0..0.226 U 
0..0.199 U 0..0.199 U 0..0.199 UJ 0..0.199 U 
0..0.231 U 0..0.231 U 0..0.231 UJ 0..0.231 U 
0..0.187 U 0..0.187 U 0..0.187 UJ 0..0.187 U 
0..0.165 U 0..0.165 U 0..0.165 UJ 0..0.165 U 
0..0.163 U 0..0.163 U 0..0.163 UJ 0..0.163 U 

0..0.2 U 0..0.2 U 0..0.2 UJ 0..0.2 U 
0..0.184 U 0..0.184 U 0..0.184 UJ 0..0.184 U 
D.D16 U 0..0.16 U 0..0.16 UJ D.D16 U 
0..0.18 U 0..0.18 U D.D18 UJ D.Q18 U 
0..0.29 U 0..0.29 U 0..0.29 UJ 0..0.29 U 

0..0.0.71 U 0..0.0.71 U 0..0.0.71 UJ 0..0.0.71 U 
0..0.177 U 0..0.177 U 0..0.177 UJ 0..0.177 U 
0..0.189 U 0..0.189 U 0..0.189 UJ 0..0.189 U 
0..0.175 U .0..0.175 U 0..0.175 UJ 0..0.175 U' 

------
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Soil samples from SWMU.2 underwent statistical comparisons to Crane Basewide background data sets 

as described in the Crane Basewide Soil Background Study (TtNUS, January 2001). Samples were 

evaluated for three specific physical characteristics to determine their appropriate soil grouping. These 

characteristics are (1) depositional environment (DE), (2) soil grain size, and (3) depth. 

The parent material, or the origin of the soil and the manner in which it was deposited largely determines 

the chemical and mineralogical composition of that soil. The mechanism (e.g., water, wind, glaciers, 

weathering) from which the soil was formed is referred to herein as the depositional environment (DE) of 

the soil. Because the soil in each DE is derived from various types of parent material the resulting 

chemical composition is believed to vary significantly between the soil in each DE. NSWC Crane has 

been subdivided into four DE classifications: (1) alluvium (stream derived sediments); (2) loess (wind

blown sediment)/glacial outwash (glacially derived sediments); (3) residual soil derived from 

Pennsylvanian bedrock/colluvium; and (4) residual soils derived from Mississippian bedrock/colluvium . 

Within each DE, surface soil and subsurface soil were targeted, because the surface soils chemical 

composition is believed to differ significantly from subsurface soils chemical composition. This physical 

classification is believed to affect the chemical composition of soil because the parent material of the 

surface soil is believed, at least in part, to differ from the parent material from the subsurface material. It 

is also believed that the soil grain size (e.g., clay, silt, and sand) also significantly affects the 

concentration of inorganics in soil, providing another potential discriminating factor that is not necessarily 

well correlated to depth. Therefore, grouping of soil grain sizes into gross grain size classifications (e.g., 

clay, silt, and sand) was necessary to test this expectation. 

Depending on these physical. characteristics the samples were compared to one of the nine Crane 

basewide background data sets. The Analysis of Variance or the ANOVA technique is generally the 

basic approach used to compare data from background and site locations. The ANOVA technique is 

used to test whether there is statistically significant evidence of contamination associated with site 

activities. 

There are two types of ANOVA: parametric and non-parametric. Parametric ANOVA methods make two 

important assumptions: 1) the data residuals are normally (or log normally) distributed, and 2) the group 

• variances are homogeneous. If these assumptions a!e not met the parametric ANOVA is a less powerful 
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test than the non-parametric ANOVA. Checking these assumptions requires a good deal of statistical 

effort (Shapiro-Wilk W Test and Levene's Test of Homogeneous Variance) and typically the assumptions 

are not met for a majority of the data sets. The parametric ANOVA is only marginally more powerful than 

the non-parametric ANOVA even when these assumptions are met. For these reasons a non-parametric 

ANOVA technique was chosen to be employed to compare site and background concentrations. 

The Wilcoxon Rank-Sum test (EPA, 1992) (also known as the Mann-Whitney U test) was employed as 

the non-parametric ANOVA technique. The following equations present a step-by-step procedure for 

conducting the Wilcoxon Rank-Sum test. 

The null hypothesis (Ho) that is tested is: 

Ho The site concentration IS NOT statistically higher than the background concentration. 

The alternate hypothesis (HA) is: 

HA The site concentration IS statistically higher than the background conce~tration. 

e· 

If Ho is rejected, then HA is accepted. If Ho is not rejected, the data set is consistent with the Ho e 
hypothesis. 

• 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: . 

Ii 1 
W= IEi --n(n + 1) 

i=1 2 

where ~ 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 

(i.e., no contamination exists) are given by the formulas: 

030207/P F.1-2 CTC 0010 
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An approximate Z-score for the Wilcoxon Rank-Sum test may be calculated by the following 

equations: 

Z = W - E(W) - J 
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 or m > 10 and ties 

are present, an adjustment to the approximate Z-score must be made: 

1 
W - E(W)--

Z - 2 
ADJUSTED - S'D(W) 

g 

2>J d -1) 
N + 1 _ -"-j=....:.l ___ _ 

N(N -1) 
mn 

where: SO' (W) = 
12 

I 

2 

9 = the number of tied groups and tj is the number of tied data in the 

fth group. 

• Step 4. For a one-tailed 95% confidence level test for Ho versus the, reject Ho and accept HA if 

ZADJUSTED> ZO.95 = + 1.645, which corresponds to a p-value of 0.05. 

030207/P F.1-3 CTO 0010 
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Wells from the most recent sampling effort were scrutinized for relationship of the wells to the ground 

water flow direction using potentiometric surface contour maps. Two were chosen as upgradient wells for 

SWMU 2. The upgradient wells are: 

02-05 

02C10P3 

These upgradient wells were used for comparison to both the upper and lower Pennsylvanian aquifer. 

Since there were not enough samples in the ground water comparisons (2 downgradient and 2 

upgradient samples for upper Pennsylvanian; 4 downgradient and 2 upgradient samples for lower 

Pennsylvanian) to allow for 95% confidence and 75% power an alternate method was used to determine 

the critical Z-score used for the Wilcoxon Rank-Sum tests. 

The number of combinations of orderings of n downgradient and m upgradient measurements is 

determined by: 

Cn.m = (n+m)! 

n! xm! 

where n = number of downgradient measurements 

m = number of upgradient measurements 

! = Factorial, of a positive number, the product of all the whole numbers (integers) from 1 through 

the number itself. Thus 6! = 1 x 2 x 3 x 4 x 5 x 6 = 720. Factorial zero, O!, is defined as 1. 

Z-scores were determined for each of these combinations, ordered from smallest to largest, and the 95th 

percentile Z-score was set as the critical value. For example, in the upper Pennsylvanian situation, with 

two upgradient and two downgradient measurements there are: 

4! / (2! X 2!) = 24 / 4 = 6 

030207/P F.2-1 CTa 0010 
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six combinations of orderings. These combinations of orderings are: 

Combination Z-score . 

1 . DDUU -1.549 

2. DUDU -0.775 

3. DUUD 0.000 

4. UDDU 0.000 

5. UDUD +0.775 

6. UUDD +1.549 

where 0 = downgradient and U = upgradient are ranked lowest to highest going left to right. 

The 95% percentile Z-score for these six combinations is + 1.549 which is used as the critical Z-score for 

the test. This Z-score corresponds to combination 6 above (UUDD) where the lowest downgradient 

concentration is greater than the highest upgradient concentration. If the typical critical Z -score of + 1 .645 

were used, even this worst-case would not have triggered rejection of the null hypothesis. 

• 

For the lower Pennsylvanian situation, where 4 downgradient measurements were compared to 2 • 

upgradient measurements, 15 combinations of orderings are possible with the 95% percentile Z-score 

corresponding to UUDDD where the lowest downgradient concentration is greater than the highest 

upgradient concentration. 

030207/P F.2-2 CTO 0010 
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Three locations from SWMU 3 (Little Sulfur Creek) were chosen as background locations for SWMU 2. 

The background locations for surface water are: . 

03SW01 

03SW02 

03SW03 

There was only one surface water sample (a seep) and therefore one downgradient concentration for 

each parameter. Therefore, no rigorous statistical comparison between the site background and 

downgradient concentrations could be performed. Instead, each downgradient concentration was 

compared to the maximum background concentration. If the downgradient concentration was greater 

than the maximum background concentration, the alternate hypothesis that the site concentration is 

statistically higher than the background concentration was accepted. If the downgradient concentration 

was less than or equal to the maximum background concentration, the null hypothesis that the site 

. concentration is not statistically higher than the background concentration was accepted. 
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Four locations (03S001, 03S002, 03S003, and 03S004) from SWMU 3 (Little Sulfur Creek) were chosen 

as background locations for SWMU 2. 

Wilcoxon Rank-Sum tests were used to compare the 4 background samples to the 7 site samples. These 

four sample locations were chosen because of their proximity to SWMU 2 and the area has not been 

disturbed by human activity. The four locations are upstream from SWMU 2. 
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CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION,oF SOIL 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: ICt!~E~BY: IDATE: 
R. JUPIN .I (./~J~ 02126/02 

;f 
PURPOSE: To estimate intake, carcinogeYlic and noncarcinogenic risks from incidental ingestion of 

surface soil/subsurface soil at SWMU 2. 

EQUATION: 
Cs x IR x EF x ED x FI x CF 

Where: 
lEX 
Cs 
IR 
EF 
ED 
FI 
CF 
BW 
AT 

CSFo 
RfDo 

RISKS: 

lEX = ----------
BW x AT 

= estimated exposure intake (mg/kg/day) 
= exposure point concentration in soil/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) 
= bodyweight (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/dayr1 

HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cs 2.91 mg/kg Arsenic 
IR = 480 mg/day 
EF = 10 days/year 
ED = years 
FI = 1 
CF = 1.0E-06 kg/mg 
BW = 70 kg 
ATc = 25550 days 
ATnc = 365 days 
CSFo = 1.5E+00 (mg/kg/day) -1 

RfDo = 3.0E-04 (mg/kg/day) 
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CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOil 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: ICH~~ I DATE: 
R. JUPIN / .. ~~~ 02126/02 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 2.91 mg/kg x 480 mg/day x 10 days/year x 1 years x 1.0E-06 kg/mg 

IEXc 

IClR 

IClR 

70 kg x 25550 days 

= 7.81 E-09 mg/kg/day V .... 

= 7.81 E-09 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental lifetime Cancer Risk 

= 1.17E-OS ,// 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 2.91 mg/kg x 480 mg/day x 10 days/year x 1 years x 1.0E-06 kg/mg 
70 kg x 365 days 

IEXnc = 5.47E-07 mg/kg/day v' 

HQ 

HQ 

= 5.47E-07 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient 

= 1.S2E-03 t/'/ 

• 

• 

• 
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• 
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CLIENT: 1JOB NUMBER: 
NCWS CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOil 
CONSTRUCTION WORKER 
BASED ON: 

-
USEPA, DEC. 2001 
BY: IC.~_E~~ /DATE: 
R. JUPIN 02/26/02 

Y 
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 

surface soil/subsurface soil at SWMU 2. 

EQUATION: 
Cs x CF x SA x AF x ABS x EF x ED 

Where: 
DEX 
Cs 
CF 
SA 
ABS 
AF 
EF 
ED 
BW 
AT 
CSFd 

'RfDd 

RISKS: 

= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 

DEX = -------------
BW x AT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil/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 (y~ars) 
body weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor ((mg/kg/day)'l) 
dermal noncarcinogenic reference dose (mg/kg/day) 

IClR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)'l 
HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDd (mg/kg/day) 

ASSUMPTIONS: 
Cs = 2.91 mg/kg Arsenic 
CF 1.0E-06 kg/mg 
SA = 3,300 cm2/day 
AF = 0.3 mg/cm2 

ABS = 0.03 
EF = 10 days/year 
ED = 1 years 
BW = 70 kg 
ATc 25550 days 
ATnc = 365 days 

. CSFd = 1.50E+00 (mg/kg/day),l 
RfDd = 3.00E-04 (mg/kg/day) 
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CLIENT: IJOB NUMBER: I 
NCWS CRANE, INDIANA 7141 • 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 2001 
BY: IC/=~ I DATE: 
R. JUPIN - ~ ..... 02/26/02 

/' 
EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 2.91 mg/kg x 1.0E-06 kg/mg x 3300 cm2/day x 0.3 mg/cm2 x 0.03 x 10 days/year x 1 years 
70 kg x 25550 days 

DEXc = 4.83E-10 mg/kg/day 

ICLR = 4.83E-10 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

IClR = 7.2SE-10 

EXAMPLE NONCARCINOGENIC CALCULATION 

DEXnc = 2.91 mg/kg x 1.0E-06 kg/mg x 3300 cm2/day x 0.3 mg/cm2 x 0.03 x 10 days/year x 1 years 
70 kg x 365 days - • 

DEXnc = 3.38E-08 mg/kg/day 

HQ = 3.38E-08 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient. 

HQ = 1.13E-04 

• 



• 

.< 

• 
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CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 1989 .- . 

BY: IC~kY: I ,DATE: 
R. JUPIN . -.; { .~o-.-' 02/26/02 

1/ 
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of 

groundwater an adult resident. 

EQUATION: 
Csw x CF x IR x EF x ED 

Where: 
lEX 
Cgw 
CF 
IR 
EF 
ED 
BW 
AT 

. CSFo 
RfDo 

RISKS: 

= 
= 
= 
= 
= 
= 
= 
= 

= 

lEX = ----------
BW x AT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in groundwater (ug/L) 
conversion factor (1.0E-3 mg/ug) 
ingestion rate (Uday) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/day)'1) 
oral noncarcinogenic reference dose (mg/kg/day) 

ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)'1 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cgw = 1.6 ug/L Arsenic 
IR = 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 = 1.5E+00 (mg/kg/day)'1 
RfDo = 3.0E-04 (mg/kg/day) 



CALCULATION WORKSHEET Page 2 of 2 • CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 1989 
BY: ICHEgKro (~)'!. , II

DATE
: R. JUPIN ) - i?/4~· 02126/02 

I 
EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 1.6 ug/l x 0.001 mg/ug x 2 Uday x 350 days/year x 24 years 
70 kg x 25550 days 

IEXc = 1.50E-05 mg/kg/day ~ 

IClR =' 1.50E-05 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

IClR = 2.2SE-OS ~/ 

EXAMPLE NONCARCINOGENIC CALCULATION • IEXnc = 1.6 ug/l x 0.001 r:ng/ug x 2 Uday x 350 days/year x 24 years 
70 kg x 8760 days 

IEXnc = 4.38E-05 mg/kg/day y 
HQ = 4.38E-05 m9/k9/da~ = Hazard Quotient 

3.00E-04 (mg/kg/day) 

./ 
HQ = 1.46E-01 i./ 

• 



• 

• 

• 
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CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 2001 
BY: ICHEC~.~ I ,DATE: 
R. JUPIN j' _ I V~.;?-v--· 02/26/02 

PURPOSE: To estimate intake, carcinogenic arinoncarCinOgeniC risks from dermal contact with 
groundwater an adult resident. 

EQUATION: 
DAewnt x EV x ED x EF x A 

Where: 
DAD 

DAevent 
EV 
EF 
ED 

A 
BW 
AT 

CSFo 
RfDo 

RISKS: 

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) 

= oral carcinogenic slope factor ((mg/kg/dayr1
) 

= oral 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) 
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CLIENT: . IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 2001 . 
BY: .' . 

ICHEC~11 I ,DATE: 
R. JUPIN / ~.(K..d~ 02126/02 

EQUATION for DAevent: 

For Inorganics: 

DAevent = (Kp) (Cgw)(CF) (tevent) 

For Organics: ( ~J 
If te-.ent < t ,then: DAe-.ent = (2 Kp)(Cgw )(CF) v-----:--
If tevent > t ,then 

( 
. ( 2 )J tevent 1+ 3 B + 3 B 

: DA event = (Kp)(Cgw )(CF) --+ 21 2 
1+B (1+B) 

Where: 

Kp 
Cgw 
tevent 

CF 

Dsc 
t* 
't 

B 

= 
= 
= 

= 
= 
= 
= 

permeability coefficient from water (cm/hr) 
concentration of chemical in groundwater (mg/L) 
duration of event (hr/event) 
conversion factor (0.001 Ucm3

) 

effective diffusivity for chemical transfer through skin (cm2/hr) 
time it takes to reach steady-state (hr/event) 
lag time (hr/event) 
Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAevent 

ASSUMPTIONS: 

Cgw = 0,0016 mg/L Arsenic 
Kp = 0.001 cm/hi-
tevent - . 0.25 hr/event 

CF = 0.001 Ucm3 

DAevent = 0.001 cm/hr x 0.0016 mg/L x 0.001 U~m3 x 0.25 hr/event 
/ 

DAevent = 4.00E-10 mg/cm2-event / .. 

• 

• 

• 
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CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
USEPA, DEC. 2001 
BY: " 

ICHEC.KEB13Y: i IDATE: 
R. JUPIN 'j / I 02126/02 , (b~/.~ 

" 

RISK CALCULATIONS 

ASSUMPTIONS: 

A = 18000 cm2/day 
EV = 1 evenVday 
ED = 24 years 
EF = 350 days/year 
BW = 70 kg 
ATc = 25550 days 
ATnc = 8760 days 
CSFd = 1.5E+00 (mg/kg/dayr' 
RfDd = 3.0E-04 (mg/kg/day) 

• EXAMPLE CARCINOGENIC CALCULATION 

DADc 4.00E-10 mg/cm2-event x 1 evenVday x 24 years x 350 days/year x 18000 cm2lday = 
70 kg x 25550 days 

DADc = 3.38E-08 ' mg/kg/day V" 

DADc = 3.38E-08 mg/kg/day x 1.5 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 
.' 

ICLR = 5.07E-08 ~' .... 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc = 4.00E-10 mg/cm2-event x1 evenVday x 24 years x 350 days/year x 18000 cm2lday 
70 kg x 8760 days 

DADnc = 9.86E-08 mg/kg/day / 

HQ = 9.86E-08 mg/kg/day = Hazard Quotient 
3.00E-04 (mg/kg/day) 

HQ = 3.29E-04 v'" 

• 
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CtJENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
ADULT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 1989 .' -

BY: ICH~D~: II
DATE

: R. JUPIN "/. (i:#~- 02126/02 
/, 

PURPOSE: To estimate intake, carCinOgeni{and noncarcinogenic risks from incidental ingestion of 
surface water by an adult recreational user. 

EQUATION:-
Cswx CF x CRswx ETx EFx ED 

·IEX = -----------

Where: 
lEX 
Csw 
CF 
CRsw 
ET 
EF 
ED 
BW 
AT 
CSFo 
RfDo 

RISKS: 

BWxAT 

= estimated exposure intake (mg/kg/day) 
= exposure point concentration in surface water (ug/l) 
= conversion factor (1.0E-3 mg/ug) 
= contact rate (Uhour) 
= exposure time (hours/day) 
= exposure frequency (days/year) 
= expo~ure 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/dayr1 

HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
Csw 0.41 ug/l Arsenic 
CRsw = 0.05 Uday 
CF = 1.0E-03 mg/ug 
ET 1 hours 
EF = 52 days/year 
ED = 30 years 
BW = 70 kg 
ATc = 25,550 days 
ATnc = 10,950 days 
CSFo = 1.5E+00 (mg/kg/day) -1 

RfDo = 3.0E-04 (mg/kg/day) 

• 

• 

• 
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CLIENT: lJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
ADULT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 1989 - . 

BY: ICH.~~Y: I DATE: 
R. JUPIN -; ~.(!/~.;~ 02126/02 

/. 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 0.41 ug/l x 1.0E-03 mg/ug x 0.05 Uday x 1 hours x 52 days/year x 30 years 
70 kg x 25550 days 

IEXc = 1.79E-08 mg/kg/day ~----

IClR = 1.79E-08 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 2.6SE-OS 1... ....... / 

• EXAMPLE NONCARCINOGENIC CALCULATION 

. IEXnc = 0.41 ug/l x 1.0E-03 mg/ug x 0.05 Uday x 1 hours x 52 days/year x 30 years 
70 kg x 10950 days 

IEXnc = 4.17E-08 mg/kg/day V'--

HQ = 4.17E-08 mg/kg/da~ 
= Hazard Quotient 

3.00E-04 (mg/kg/day) 

HQ = 1.39E-04 ~-

• 
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CLIENT: I~OB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 2001 
BY: .. 

lCHECKEJU3Y: ·1 I DATE: 
~L / R. JUPIN , (, ~- ,- 02/26/02 

/;I 
PURPOSE: To estimate intake, carcinogenic and ooncarcinogenic risks from dermal contact with 

surface water by' an adult recreational user. 

EQUATION: 
DAe~nt x EV x ED x EF x A 

Where: 
DAD 
DAevent 
EV 
EF 
ED 
A 
BW 
AT 

,CSFo 
RfDo 

RISKS: 

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) 

= oral carcinogenic slope factor ((mg/kg/dayr1
) 

= oral 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) 

• 

• 

• 
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• 
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CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 2001 
BY: 

.. 

ICHEC~Y(J: IIDATE
: R. JUPIN ) - ~ 02126/02 

r; 
EQUATION for DAevent: (/ 

For Inorqanics: 

If t event > t ,then 
(

. ( 2 JJ tevent 1 + 3 B + 3 B 
: DAevent =(Kp)(Cgw)(CF) --+2'[ 2 

. 1+B .(1+B) 

Where: 

Kp 
Cgw 
tevent 

CF 
Dsc 
t* 
"[ 

B 

= 
= 
= 
= 
= 
= 
= 
= 

permeability coefficient from water (cm/hr) 
concentration of chemical in groundwater (mg/L) 
duration of event (hr/event) 

conversion factor (0.001 Ucm3
) 

effectiv~ diffusivity for chemical transfer through skin (cm2/hr) 
time it takes to reach steady-state (hr/event) 
lag time (hr/event) , 
Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAevent 

ASSUMPTIONS: 

Cgw = 
Kp = 
tevent = 
CF = 

0.00041 mg/L Arsenic 
0.001 cm/hr 

1. hr/event 

0.001 Ucm3 

DAevent -. 0.001 cm/hr x 0.00041 mg/L x 0.001 Ucm3 x 1 hr/event 

DAevent = 4.1 OE-1 0 mg/cm2-event V" 



CALCULATION WORKSHEET Page 3 of 3 • CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 2001 
BY: " ' 

IC~~.B;;! j,DATE: 
R. JUPIN J -.~~ 02126/02 

/1 

RISK CALCULATIONS 
(I 

v 

ASSUMPTIONS: 

A = 9070 cm2/day 
EV = 1 event/day 
ED = 30 years 
EF = 52 days/year 
BW = 70 kg 
ATc = 25550 days 
ATnc = 10950 days 

CSFd = 1.5E+00 (mg/kg/dayr' . : :..::-: 

RfDd = 3.0E-04 (mg/kg/day) 

EXAMPLE CARCINOGENIC CALCULATION 

4.1 OE-1 0 mg/cm2-event x 1 event/day x 30 years x 52 days/year x 9070 cm2/day • DADc = 
70 kg x 25550 days 

DADc = 3.24E-09 mglkg/day ~/ 

DADc = 3.24E-09 mg/kg/day x 1.5 (mglkg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 4.87E-09 ~. 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc = 4.1 OE-1 0 mg/cm2-event x 1 event/day x 30 years x 52 days/year x 9070 cm2lday 
70 kg x 10950 days 

DADnc = 7.57E-09 mglkg/day V 
HQ = 7.57E-09 mg/kg/day 

= Hazard Quotient 
3.00E-04 (mglkglday) 

HQ ,- 2.S2E-OS 
~~ 

• 
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• 
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CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SEDIMENT 
ADOLESCENT TRESPASSER 
BASED ON: 
USEPA, DEC. 1989 .- . 

BY: Ir!lB;~ A_ 

I~ATE: 
R. JUPIN 02126/02 

PURPOSE: To estimate intake, carcinofenic and noncarcinogenic risks from incidental ingestion of 
sediment by an adolescent trespasser. 

EQUATION: 
Cs x IR x EF x ED x FI x CF 

Where: 
lEX 
Cs 
IR 
EF 
ED 
FI 
CF 
BW 
AT 

CSFo 
RfDo 

RISKS: 

lEX = --------,----
BW x AT 

= estimated exposure intake (mg/kg/day) 
= exposure point concentration in soil/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 ((mg/kg/dayr1
) 

= oral noncarcinogenic reference dose (mg/kg/day) . 

IClR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/dayr1 

HQ (Noncarclnogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cs = 3200 mg/kg Manganese 
IR = 100 mg/day 
EF = 52 days/year 
ED = 11 years 
FI = 1 
CF = 1.0E-06 kg/mg 
BW = 43 kg 
ATc = 25550 days 
ATnc = 4015 days 
CSFo = NA ( mg/kg/day)-·l 
RfDo = 7.2E-02 (mg/kg/day) 



CALCULATION WORKSHEET Page 2 of 2 • CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7141 
SUBJECT: 
CALCULATION 9F INTAKE/RISK FROM INCIDENTAL INGESTION OF SEDIMENT 
ADOLESCENT TRESPASSER 
BASED ON: 
USEPA, DEC. 1989 - . -

BY: IC'C~(lY~~_ lDATE: 
R. JUPIN .02/2S/02 

fI 
EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 3200 mg/kg x 100 mg/day x 52 days/year x 11 years x 1.0E-OS kg/mg 
43 kg x 25550 days 

IEXc = 1.S7E-04 mg/kg/day 

IClR = 1.S7E-04 mg/kg/day x NA (mg/kg/day)-l = Incremental Lifetime Cancer Risk 

IClR = Not applicable, no CSF is available for manganese. 

EXAMPLE NONCARCINOGENIC CALCULATION • IEXnc = 3200 mg/kg x 100 mg/day x 52 days/year x 11 years x 1.0E-OS kg/mg 
43 kg x 4015 days 

IEXnc 1.0SE-03 mg/kg/day 

HQ = 1.0SE-03 mg/kg/day _ . 
7.20E-02 (mg/kg/day) - Hazard Quotient 

HQ = 1.47E-02 

• 
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• TOXICOLOGICAL PROFILES 

• 



• TABLE OF CONTENTS 

SECTION 

1.0 ALUMINUM ....................................................................................................................................... 1 
1.1 Noncancer Toxicity ............................................................................................. : ................ 1 
1.2 Carcinogenicity ................................................................................................................ : ... 1 

2.0 ARSENIC ......................................................................................................................................... 2 
2.1 Pharmacokinetics ........................ ; ....................................................................................... 2 
2.2 Noncancer Toxicity .............................................................................................................. 2 
2.3 Carcinogenicity .................................................................................................................... 3 

3.0 BERYLLIUM .................................................................................................................................... 3 
3.1 Noncancer Toxicity ........................... ~ ................................................................................... 3 
3.2 Carcinogenicity .................................................................................................................... 4 

4.0 CADMIUM ........................................................................................................................................ 4 
4.1 Pharmacokinetics ................................................................................................................ 4 
4.2 Noncancer Toxicity .......................................................................................................... : ... 5 
4.3 Carcinogenicity .................................................................................................................... 5 

• 5.0 IRON ..................................................................................................................................•............. 6 
5.1 Noncancer Toxicity .............................................................................................................. 6 
5.2 Carcinogenicity .................................................................................................................... 6 

6.0 MANGANESE .................................................................................................................................. 6 
6.1 Noncancer Toxicity .............................................................................................................. 6 
6.2 Carcinogenicity ........................... ~ ........................................................................................ 7 

7.0 NICKEL AND NICKEL COMPOUNDS ............................................................................................ 7 
7.1 Noncancer Toxicity .............................................................................................................. 7 
7.2 Carcinogenicity .................................................................................................................... 8 

SOURCES ..................................................................................................................................................... 9 

• 



• 

• 

• 

1.0 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. 

·1.1 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. 

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. 

1.2 Carcinogenicity 

The U.S. EPA has not evaluated aluminum or aluminum compounds for carcinogenicity, and a weight-of

evidence classification is currently not assigned. 
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2.0 ARSENIC 

2.1 . 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. 

2.2 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 northern 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 mg/kg/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 _ 
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2.3 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 eXP9sur~ to several species, however, has not demonstrated the carcinogenicity 

of arsenic. The EPA classifies inorganic arsenic in cancer weight-of-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. 

3.0 BERYLLIUM 

Beryllium is present in the earth's crust, in emissions from coal combustion, in surface water and soil, and 

in house dust, food, drinking water, and cigarette smoke. However, the highest risk for exposure occurs 

among workers employed in beryllium manufacturing, fabricating, or reclamation industries. 

3.1 Noncancer Toxicity 

Inhaled beryllium is absorbed slowly and localizes mainly in the lungs, bone, liver and kidneys .. Ingested 

beryllium undergoes limited absorption and localizes in liver, kidneys, lungs, stomach, spleen and the 

large and small intestines. Significant absorption of beryllium or its compounds through intact skin is 

unlikely because of its chemical properties. Beryllium per se is not biotransformed, but soluble salts may 

be converted to less soluble compounds in the lung. Most orally administered beryllium passes through 

the gastrointestinal tract unabsorbed and is excreted in the feces, whereas inhaled water-soluble 

beryllium salts are excreted mainly by the kidneys. Limited data indicate that the oral toxicity of beryllium 

is low. The chronic oral Rm for beryllium (0.002 mg/kg/day) is based on small intestinal lesions in a 

dietary study of dogs. 

In contrast, the toxicity of inhaled beryllium is well-documented: Humans inhaling "massive" doses of 

beryllium compounds (such as the water soluble sulfate, fluoride, chloride, and oxide) may develop acute 

berylliosis. The severity of acute beryllium toxicity correlates with exposure levels, and the disease is now 
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rarely observed in the United States because of improved industrial hygiene. Humans inhaling beryllium 

may also develop chronic berylliosis which, in contrast to acute berylliosis, is highly variable in onset, is 

more likely to be fatal, and can develop a few months to >=20 years after exposure. Chronic beryllium 

disease is a systemic disease that primarily affects the lungs and is characterized by the development of 

non-caseating granulomas. The disease most likely results from a hypersensitivity response to beryllium 

as evidenced by positive patch tests and positive Iymphocyt~ transformation tests in exposed individuals. 

Granulomas may also appear in the skin, liver, spleen, lymph nodes, myocardium, skeletal muscles, 

kidney, bone, and salivary glands .. 

3.2 Carcinogenicity 

Epidemiologic studies have suggested that beryllium and its compounds could be human carcinogens. In 

a study that covered 15 regions of the U.S., a significant correlation was found between cancers of the 

breast, bone and uterus and the concentration and detection frequency of beryllium in drinking water. 

However, imperfect analytical and sampling methods used in the study prompted the U.S. EPA to 

conclude that these results are not proof of cause and effect relationships between cancer and beryllium 

in drinking water. Studies in workers exposed to beryllium, mostly via inhalation, have shown significant 

increases in observed over expected lung cancer incidences. The U.S. EPA, in evaluating the total 

database for the association of lung cancer with occupational exposure to beryllium, noted several 

limitations, but concluded that the results must be considered to be at least suggestive of a carcinogenic 

risk to humans. 

Based on sufficient evidence for animals and inadequate evidence for humans, beryllium has been 

placed in the EPA weight-of-evidence classification B2, probable human carcinogen. For inhalation 

exposure, the unit the cancer slope' factor is 8.4 (mg/kg/dayr 1 
• The U.S. EPA does not currently publish 

an oral cancer slope factor for beryllium. 

4.0 CADMIUM 

4.1 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 
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cadmium are approximately equivalent to normal humans exposed to small amounts. Urinary excretion 

increases markedly in humans with cadmium-induced renal disease . 

. 4.2 Noncancer Toxicity 

Acute inhalation exposure to fumes or particles of cadmium induces respiratory symptoms, general 

weakness, and, in severe cases, respiratory insufficiency, shock, and death. Acute oral exposure 

induces GI disturbances. Chronic inhalation exposure induces pulmonary emphysema, and chroriic 

exposure by either route consistently produces renal tubular disease in humans and laboratory animals. 

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 S.7E-OS 

mg/kg/day for cadmium. 

4.3 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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5.0 IRON 

5.1 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 exposureto excess levels of iron (>50-100 mg Iron/day) can result in 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. 

5.2 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. 

6.0 MANGANESE 

6.1 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 mglkglday for manganese based on drinking water and an oral 

RfD of 0.14 mg/kg/day 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 
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is equivalent to 1.43E-5 mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The CNS 

and respiratory tract are target organs of inhalation exposure to manganese. 

6.2 Carcinogenicity 

The EPA classifies manganese in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity 

to humans). Quantitative c~ncer_risk estimates are not derived from Group D chemicals. 

7.0 NICKEL AND NICKEL COMPOUNDS 

7.1 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 nickel/m3)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 

refer~nce concentration (RfC) for soluble nickel salts is under review by the RfD/RfC Work Group and 

currently is not available. 

7.2 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 nasal 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 
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Scenario Medium Exposure Exposure Receptor 

Tlmelrame Medium Point Population 

CurrenVFuture Surface Soil Surface Soil Surface Soil Construction 
Workers 

Maintenance 

Worker 

Trespassers 

Air Surface Soil Construction 

Workers 

Maintenance 

Worker 

Trespassers 

Subsurface Soil Subsurface SOil Subsurface Soil Construction 
Workers -

Maintenance 
Worker 

Trespassers 

Air Subsurface Soil Construction 
Workers 

Maintenance 

Worker 

Trespassers 
, 

Ground Water Ground Water 
Upper/Lower Pennsylvania 

Construction 
Aquifer 

Workers 

Maintenance 

Workers 

Trespassers 

Air 
Upper/Lower Pennsylvania 

Construction 
Aquifer 

Workers 

Maintenance 

Workers 

Trespassers 

-

• 
TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 2 - DYE BURIAL GROUND 

NSWC CRANE 

CRANE, INDIANA 
PAGE 1 OF 3 

Receptor Exposure On-Sitel 

Age Route Olf-Site 

Adult Ingestion On-Sile 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Adolescents Ingestion On-Site 

Dermal On-Site 

Adult Inhalation On-Site 

Adult Inhalation On-Site 

Adolescenls Inhalation On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Sile 

Dermal On-Site 

Adolescents Ingestion On-Site 

Dermal On-Site 

Adult Inhalation On-Site-

Adult Inhalation On-Site 

Adolescents Inhalation On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Adolescents Ingestion On-Site 

Dermal On-Site 

Adult Inhalation On-Site 

Adult Inhalation On-Site 

Adolescents Inhalation On-Site 

• 
--_.- -

Type 01 Rationale for Selection or Exclusion 

Analysis 01 Exposure Pathway 

Quanl Construction workers may have coni act with soil outside the capped area during excavation 

Quant activities. 

None Maintenance workers may contact surface soil outside the capped area during normal work 

None actlvities_ No COCs were identilied in surface soil: Iherelore_ this pathway is not evalualed. 

None Although access to the base is conlrolled, once inside Ihe base. access 10 Ihe SWMU 2 Is nol 

None 
limiled by any physical restraint. No COCs were identilied in surface soil; therefore. ~his 
pathway is not evaluated. 

None Construction workers may be exposed to fugitive duSI and volalile emissions during 
construction activities. No COPCs were identified in soil lor the Inhalation pathway. 

None Maintenance workers may be exposed 10 lugitive dust and volatile emissions during work 
activities. No COCs were identified in surface soil: Iherefore. this pathway is nol evaluated. 

None Although access t9 Ihe base is controlled. once inside the base. access 10 Ihe SWMU 2 is not 
limited by any physical reslraint. No COCs were identified in surface soil. therefore Ihis 
pathway Is not evalualed. 

Quant Conslruction workers may have contacl with soil outside the capped area during excavation 

Quant activities. 

None Maintenance workers are nol exposed to subsurface soil. 

None 

None Trespassers are not exposed 10 subsurface soil. 

None 

None Construction workers may be exposed to lugitive dust and volalile emissions during 
construction activities. No COPCs were identilied in soil for the Inhalation pathway. 

None Maintenance workers are not exposed to subsurface soil. 

None Trespassers are not exposed to subsurface soil. 

None Extensive ground-intrusive activities are nol expected to occur at Ihe sile because it is unlikely 
that the cap will be disturbed. Therefore, construction workers are not expected to come into 

None contact wilh ground water. 

None Maintenance workers are not expected to have contact with ground water. 

None 

None Adolescent trespassers are not expected to have contact with ground water. 

None 

None 
Extensive ground-intrusive activities are not expected to occur at the site because it is unlikely 
that the cap will be disturbed. Therefore. construction workers are not expected to come into 
contact with ground water. 

None Maintenance workers are not expected to have contact with ground water. 

None Adolescent trespassers afe not expected to have contact with ground water. 
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Scenario Medium Exposure Exposure Receplor 

Timeframe Medium Point Population 

Current Surface Waler Surface Waler Surface Waler Conslruclion 

Workers 

Maintenance 

Workers 

Trespassers 

Sediment Sediment Sediment Construction 

Workers 

Maintenance 

Workers 

Trespassers 

Future Surface Soil Surface Soil Surface Soil Recreational 

Users 

Residents 

Air Surface Soil Recreational 

Users 

Residents 

Ground Water Ground Water 
Upper/Lower Pennsylvanian 

Recreational 
Aquifer 

Users 

Residents 

Air 
Upper/Lower Pennsylvanian 

Recreational 
Aquifer 

Users 

Residents 

Surlace Water Surface Water Surface Water Recreational 

Users 

Residents 

• 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 2 - DYE BURIAL GROUND 

NSWC CRANE 

CRANE, INDIANA 
PAGE 2 OF 3 

Receptor Exposure On-Site! 

Age Route ON-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Adult Ingeslion On-Site 

Dermal On-Site 

Adolescents Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Adolescents Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Child Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Adult Inhalation On-Site 

Child Inhalation On-Site 

Adult Inhalation On-SHe 

Adult Ingestion On-Site 

Dermal On-Site 

Child Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Demnal On-Site 

Adult Inhalation On-Site 

Child Inhalation On-Site 

Adult Inhalation On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Child Ingestion On-Site 

Demnal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

• 

Type 01 Rationale for Selection or E)(clusion 

Analysis 01 Exposure Palhway 

None Construction workers are not expected to conlact surface waler. 

None 

None Maintenance workers are nol expected to contact surface water. 

None 

Ouant Adolescent trespassers may be exposed to surface water while at the site. 

Ouant 

None Construction workers are nol expected to contact sediment. 

None 

None Maintenance workers are not expected 10 contact sediment. 

None 

Ouant Trespassers may be exposed to sediment while altha site. 

Ouant 

Ouant This scenario is evalualed on the assumption that the Facilitywould close' and be turned into a 

Ouant state park in the luture. 

None 
8ecause the site is capped. a deed restriction will prohibit luture development 01 the site. 

None 

None 
8ecause the site is capped. a deed restriction will prohibitluture development 01 the site. 

None 

Ouant (1) 
Recreational users may be exposed to fugitive dust and volatile emissions while at the site. 

None 
8ecause the site is capped. a deed restriction will prohibit luture development of the site. 

None 
8ecause the site is capped. a deed restriction will prohibit fulure development of the site. 

None Recreational users are nol expected to have contact with ground water. 

None 

Ouant Although it is unlikely that ground water at the site would be used as a pofable water supply. 

Ouant this scenario is included to aid in future risk management decisi.ons. 

Ouant Although it is unlikely that ground water at the site would be used as a potable water supply, 

Quant this scenario is. included to aid in future risk management decisions. 

None Recreational users are not expected to have contacl with ground water. In addition. VOCs 
were not detected in ground water at SWMU 2. 

None VOCs were not detected in ground water at SWMU 2 

None VOCs were not detected in ground water at SWMU 2 

Ouant This scenario is evaluated on the assumption thaI the Facility would close and be turned inlO a 

Ouant state park in the luture. 

None 
8ecause the site is capped. a deed restriction will prohibii luture developmenl of the site. 

None 

None 
Because the site is capped. a deed restriction will prohibit future development 01 the site. 

None 
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Scenario Medium Exposure Exposure Receptor 

Tlmeframe Medium Point Population 

FulUre Sediment Sediment Sediment Recreational 

Users 

Residents 

• 
TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 2 - DYE BURIAL GROUND 

NSWC CRANE 

CRANE. INDIANA 
PAGE 3 OF 3 

Receptor Exposure On-Sital 

Age Route Off-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Child Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

• 
Type of Rationale for Selection or Exclusion 

Analysis of Exposure Pathway 

Quant This scenario is evaluated on the assumption thaI the Facility would close and be turned into a 
Quant state park in the future. 

None 
Because the site is capped. a deed restriction will prohibit future development of the site. 

None 

None 
Because Ihe site is capped. a deed restriction will prohibit future development of the site. 

None 

;.~ 

-; 

.1 

3/25/2003 



--

arlo Timeframe: CurrenVFuture 
ium: Surface Soil 
sure Medium: Surface Soil 

TABLE 2.1 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL 

NSWC CRANE 
CRANE, INDIANA 

osure Point: SWMU 2 - Dve Burial Ground 

Minimum Maximum Location Concentration Site Above EPA Region 9 Potential Potential 
Rationale for 

CAS Number Chemical Concentration Minimum Concentration Maximum 
Units of Maximum 

Detection Range 01 
Used for Background? PRG-Residential ARARITBC ARARITBC CO PC Flag 

Contaminant I 

Qualifier Cualifier Frequency Nondetects(2) Oelelion or 
'" 1" 

Inorganics 
7429·90·5 ALUMINUM 7750 12500 MG/KG 
7440·36·0 ANTIMONY 0.45 0.5 MG/KG 
7440·38·2 ARSENIC 2.6 8.4 J MG/KG 
7440·39·3 BARIUM 55 209 MG/KG 
7440-41-7 BERYLLIUM 0.56 0.85 MGIKG 
7440-43-9 CADMIUM 0.43 J 0.62 MGIKG 
7440-70-2 CALCIUM 842 15400 J MG/KG 
7440-47-3 CHROMIUM 9.9 40.8 MG/KG 
7440-48-4 COBALT 3.9 19 MG/KG 
7440-50-8 COPPER 8 11.8 MG/KG 
7439-89-6 IRON 11400 23500 MG/KG 
7439-92-1 LEAD 9.3 184 J MG/KG 
7439-95-4 MAGNESIUM 1080 3310 MG/KG 
7439-96-5 MANGANESE 124 1800 MG/KG 

7439-97-6 MERCURY 0.02 J 0.05 J MG/KG 

7440-02-0 NICKEL 6_6 15 MGIKG 
7440-09-7 POTASSIUM 547 J 892 J MG/KG 
7782-49-2 SELENIUM 0.52 0.7 MG/KG 
7440-62-2 VANADIUM 18.6 J 25.9 J MG/KG 
7440-66-6 ZINC 15.9 J 50.2 J MG/KG 

Noles: 

(1) . Only the original 01 duplical0 samples was considered lor cope seloclion. The duplicate was used for quality control purposes only. 

(2) . Values presented are sarnple·spec~1c quantitation limits. 

(3) . The maxmum detected concentration is used lor screening purposes. 

(4)· To determne whether metal concentrations were within background levets. soil concentrations were 

compared to Base·wide background data presented in the Basewide Background Soil investigation Repol1 

(TINUS. Inc .. January 2001) by means 01 the Wdco,.;on Rank Sum Test. lIthe Wilcoxon Test 

detennned that a constituent concentration was not s!gnifican!1y dllfetentlrom background, thaI 

chemical was not selected as a Cope. 
(5)· U,S. EPA Region 9 Preliminary Remediation Goals Table. November 1,2000. (Cancer benchmari< value = IE-OS. HI = 0.'). 

(S) . Ralionale Codes 

(7) . Value is lor hexavalent chromium. 

Salection Reason: Above Screening lavels (ASL) 

No Toxicity Inlormation (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screenilg level (BSL) 

Below Background Value (BKG) 

Shaded cells indicate Ihalthe specdled crnetion has been mu:eeded or thai the chemical has been selecled 8$ a COPC. 

Associated Samples 

0255030001 

0255030002 

0255040001 
0255040002 

0255050001 

0255050002 

• 

0255080001 

0255080002 

0255090002 

0255100002 

0255110001 
0255110002 

0255150001 

0255150002 
0255160001 

0255160002 
0255170001 

0255170002 

0255180001 

0255180002 

0255190001 
0255190002 

0255200001 

0255200002 

Concentration 

02SS200001 13/13 
02SS090002 4/13 
02SS200001 13/13 
02SSt60001 13/13 
02SS100002 3/13 
02SS160001 4/13 
02SS200001 12/13 
02SS190001 13/13 
02SS160001 13/13 
02SS200001 13/13 
02SS110001 13/13 
02S5190001 13/13 
02SS050001 13113 
02SS160001 13/13 
02SS200001. 
02SS 160001. '12/13 
02SS190001 
02SS160001 13/13 
02SS190001 12/13 
02SS 1 00002 6/13 
02SS040001 13/13 
02SS190001 13113 

• 

NA 
0.4 - 0.48 

NA 
NA 

0.49 - 2.3 
0.4-0.49 

421 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.02 

NA 
421 

0.4-0.45 
NA 
NA 

Delinitions: 

Screening,ll ,-, 1" Value Source 

12500 No , " NA NA 
0.5 No 3.1 N 1 140 IDEM 
8.4 No , IDEM 
209 No 540 N 23000 IDEM 
0.85 Yes 15 N . 680 IDEM 
0.62 No 3.7 N 12 IDEM 

15400 Yes NA NA NA 
40_8 No . 430 IDEM 

19 No 470 N NA NA 
11.8 Yes 290 N 13000 IDEM 

23500 No II NA NA 
184 No 400 400 IDEM 

3310 Yes NA NA NA 
1800 No :0 NA NA 

0.05 No 2.3 N 55 IDEM 

15 No 160 N 6900 IDEM 
892 No NA NA NA 
0.7 No 39 N 1700 IDEM 

25.9 No 55 N NA NA 
50.2 No 2300 N 100000 IDEM 

NA = Not Applicable. 

Sal:;; Sample Quantitalion Lim!! 

co PC = Chemical of Potenlial Concern. 

ARARfTBC = Applicable or Relevant and Approprj<lte Raquiremontfr 0 Be Considered. 

J = Estimated Value. 

C = Carcinogenic. 

N." Noncarcnogenic. 

IDEM:: Indiana Depal1ment of Environmental Management. Risk lntflgraled SYstem 01 

Closure (RISC) residenlinllevels tor direct conlact wah soil (IDEM. July 2001). 

SeleetionCll 

No BKG 
No BSL. BKG 
No BKG 
No BSL. BKG 
No BSL 
No BSL. BKG 
No NUT 
No BKG 
No BSL. BKG 
No BSL 
No BKG 
No BSL. BKG 
No NUT 
No BKG 

No BSL. BKG I 

No BSL. BKG 
No NUT. BKG 
No BSL. BKG 
No BSL. BKG 
No BSL. BKG.J 
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TABLE 2.2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL 
NSWC CRANE, INDIANA 

CAS Number 

7429-90-5 
7440-36-0 
7440·38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440·48-4 

'7440-50-8 
7439·89-6 
7439·92-1 
7439·95-4 
7439-96·5 

7439-97·6 

7440-02·0 
7440-09·7 
7782-49-2 
7440-62·2 
7440-66-6 

Noles' 

Scenerio Timetreme: Current/Future 
Medium: Surfece Soil 
Exposure Medium: Surface Soil 
Exposure Point: SWMU 2 - Dye Burial Ground 

Minimum 
Chemical Concentration ,., 

Inorganlcs 
ALUMINUM 7750 
ANTIMONY 0.45 
ARSENIC 2.6 
BARIUM 55 
BERYLLIUM 0.56 
CADMIUM 0.43 
CALCIUM 842 
CHROMIUM 9.9 
COBALT 3.9 
COPPER 8 
IRON 11400 
LEAD 9.3 
MAGNESIUM 1080 
MANGANESE 124 

MERCURY 0.02 

NICKEL 6.6 
POTASSIUM 547 
SELENIUM 0.52 
VANADIUM 18.6 
ZINC 15.9 

Maximum 
Minimum Maximum Concentration Units 
Oualifier aualifler ,., 

12500 MG/KG 
0.5 MG/KG 
8.4 J MG/KG 
209 MG/KG 
0.85 MG/KG 

J 0.62 MG/KG 
15400 J MG/KG 
40.8 MG/KG 
19 MG/KG 

11.8 MG/KG 
23500 MG/KG 

184 J MG/KG 
3310 MG/KG 
1800 MG/KG 

J 0.05 J MG/KG 

15 MG/KG 
J 892 J MG/KG 

0.7 MG/KG 
J 25.9 J MG/KG 
J 50.2 J MG/KG 

(1) - Only the original 01 duplicate samples was considered 101 cope selection. The duplicate was used for quality control purposes only. 

(2) - Values presenled are sample-specific quantltation limits. 

(3) - The maximum detected concenJralion !s used lor screening purposes 

(4) - To determine whether metal concentretions were within background levels. soil concentrations were 

compared to Base-wide background dala presented in the Basewide BaCkground Soil Investigation Report 

(TtNUS. Inc .. January 2001) by means of the Wilcoxon Rank Sum Test. II the Wilcoxon Tesl 

determined thai a conslituenl concenlralion was not significantly dillerenl from background. thaI 

chemical was nol selected as a COPC. 

(5) - Soil Screening Guidance: Technical Background Document. (U.5. EPA. May 1996). The migralion 10 

groundwater value represents a dilution allenuation factor (OAF) of 1. 

(6) - Residential levels tor migration from soil to groundwater (IDEM. July 2001). 

(7) . Rationale Codes Selection Reason: Above Screening levels (ASl) 

No Toxicity Inlormalion (NTX) 

Deletion Reason: Essential Nutrienl (NUT) 

Below 5creening level (B5L) 

Below Bacll:ground Value (BKG) 

5haded cells indicate that the specllied criterion has been·exceeded or thatlhe chemical has been selected as a COPC. 

Associated 5amples 
0255030001 0255080001' 0255150001 0255180001 

0255030002 0255080002 0255150002 0255180002. 

0255040001 0255090002 0255160001 0255190001 

0255040002 0255100002 0255160002 0255190002 

0255050001 0255110001 0255170001 0255200001 

0255050002 0255110002 0255170002 0255200002 

CRANE, INDIANA 

Location 
Detection Range of 

of Maximum 
Frequency Nondelectsl2) Concentration 

02SS200001 13/13 NA 
02SS090002 4/13 0.4-0.48 
02SS200001 13/13 NA 
02SS160001 13/13 NA 
02SS 1 00002 3/13 0.49 - 2.3 
02SS160001 4/13 0.4·0.49 
02SS200001 12113 421 
02SS190001 13/13 NA 
02SS160001 13/13 NA 
02SS200001 13/13 NA 
02SS110001 13/13 NA 
02SS190001 13/13 NA 
02SS050001 13/13 NA 
02SS160001 13/13 NA 
02SS200001, 
02SS160001, 12113 0.02 
02SS190001 
02SS160001 13/13 NA 
02SS190001 12113 421 
02SS 1 00002 6/13 0.4-0.45 
02SS040001 13/13 NA 
02SS190001 13/13 NA 

Definitions: 

Concentration Site Above USEPA Generic 
USEPA Generic 

SSL for Migration 
Used for Background? SSL for Soil to 

Screen in gIl) 
,., 

12500 No 
0.5 No 
8.4 No 
209 No 
0.85 Yes' 
0.62 No 

15400 Yes 
40.8 No 
19 No 

11.8 Yes 
23500 No 

184 No 
3310 Yes 
1800 No 

0.05 No 

15 No 
892 No 
0.7 No 

25.9 No 
50.2 No 

NA = Not Applicable. 

SOL = Sample Quanliialion limit. 

COPC = Chemical 01 Polentlsl Concern. 

Air 15) 

NA 
NA 

750 
690000 

1300 
1800 

NA 
270 
NA 
NA 
NA 
NA 
NA 
NA 

10 

13000 
NA 
NA 
NA 
NA 

to Ground Water 

'" 

- 3 
I' 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

0.1 

NA 
I 

300 
620 

IDEM SSL lor 
Migration to 

Ground Water 

'" 

NA 
5.4 
29 

1600 
63 
7.5 
NA 

; 

NA 
580 
NA 
; 

NA 
NA 

2.1 

950 
NA 
5.2 
NA 

14000 

ARAR/T8C,. Applicable or Relevanl and Appropriate Requiremf!ntlTo Bf! COflsir:lF!rt'lr:l 

J = Eslimatod Value. 

IDEM = Indiana Department 01 Environmental Management. Aisle: Int~grntp.r:I 5'~'i,p.m 01 

Closure (RI5C) residential levels lor migration trom soil 10 grolll1rl W;Jlp'r (lOEM. July 2001). 

• 
Rationale for 

COPC Flag 
Contaminant 
Deletion or 

Selectioni1l 

No BKG 
No BKG 
No BKG 
No BKG 
No BSL, BKG 
No BKG 
No NUT 
No BKG 
No BKG 
No BSL 
No BKG 
No BKG 
No NUT 
No - BKG 

No BSL, BKG 
~: 

No BKG ~'!o 

No NUT, BKG 
No BKG 
No BSL, BKG 
No BSL BKG 
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TABLE 2.4 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SUBSURFACE SOIL 

CAS Numb.r 

~ 
1744( 
744(,· 
744( 
744( 

17440·47-3 
17440.48-4 
7440·50·8 
7439·89·6 
7439·92-1 
7439·95-4 
7439-96-5 
'7439-97-6 
7440·02-0 
7440·09·7 
7440·62·2 
7440·66·6 

1936-15·8 
11934-21-0 

Noles', 

Scenario Timelrame: Current/Future 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Polnl: SWMU 2· Dye Burial Ground 

Inorganics 

jANTIMONV 

BARIUM 
CALCIUM 

COBAL 
COPPER 
IRON 
LEI 

Chemical 

IMANGANE5E 
:MERCURV 

POTA551UM 

ZINC 
_Ilyes 
ACID ORANGE 10-
ACID VELLOW 23 

CATION EXCHANGE 
IpH 

! AL ORGANIC CARBON 

± 

Minimum 
Concentration 

f'l 

1570 
T.93 

1.4 
11.4 

~ 
3.4 

0.59 
2 
14 

4.4 
423 

1.9 

~ 
1.1 
391 

6.6 
2.5 

3.85 
2.85 

2.30 
4:90 

OOQ. 

Minimum 
Qualifier 

± 

J 

J 

..l.. 

..1!.. 
J 

± 

Maximum 
Concentration 

f" 

130 
1.93 
'.5 

73.8 
1030 
19.1 

24 

15 
798 
1.0: 
15.: 
63C 
28. 

3.85 

~ 

19.' 
6.3ii 
1900 

Maximum 
Qualifier 

J 
I 

J 

Units 

MG/KG 
MG/KG 

l~ 
[Mi 
JMI 
MG/KI 
MG/KG 
MG/Kf 
MG/Kf 
MG/Kf 
MG/KI 
M(311<.<3 

fMG/KG 

MG/KI 
MG/KI 

MEQ/' 
5~U~ 

fMG/KI 

(1) . Only the original 01 duplicate samples was considered lor cope selection. The duplicate was used lor quality control purposes only. 

(2) . Values presented are sample-specilic quantitation limits. 

(3) . The ma~mum detected concentration is used lor screening purposes 

(4) • To determine whether metal concentrations were within background levels, 5011 concentrations were 

compared to Base-wide background data presented in the Basewide Background Soillnvesllgalion Reporl 

(TINUS.lnc., January 2001) by means 01 the Wilcoxon Rank Sum Tesl. IIlhe Wilcoxon Test 

determined that a constituent concentration was nOI significantly dilferenl from background. thaI 

chemical was not selected as a COPC, • 

(5)· Soil Screening Guidance: Technical811dground Document. (U.S, EPA, May 1996), The migration 10 

groundwater value represents a dilution attenuation lac tor (OAF) 01 1. 

(6)· Residential levels for migration Irom soil 10 groundwaler (IDEM, July 200t). 

(7) . Rationale Codes Selection Reason: Above Screening Levels (ASl) 

No Toxicity Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

8elow Screening Level (BSL) 

8elow Background Value (8KG) 

Shaded cetls indicate thallhe sP,!cified criterion has been exce~ded or Ihallhe chemical has been selecTed as a COPC 

Associated Samples 

0258010911 0258060709 0258110406 0258160507 

0258020810 0258070709 0258120507 0258170608 

0258030709 02$9080810 0258130507 0258180507 

0259040305 0258090709 0258140709 0258190406 

0258050809 0258100810 0258150608 0258200608 

• 

NSWC CRANE . 
CRANE, INDIANA 

Location 
01 Maximum 

Concentration 

025B120507 

025B040305 
025B12050i 

:040305 
12( 

025B040305 
02S8040305 

10 
025B040305 

_ Q?_~B1. 2Jl§0 
025B010911 

025B010911 

025B1205Oi 
025B140709 
025B020811 

Detection 
I Frequency I 

20/20 
1120 

16/20 
20/20 
5120 

20/20 
13/20 . 
20/20 
20/20 
20/20 
12120 
20/20 
1120 

20/20 
6/20 
17/20 
19/20 

1120 
6/20 

• 

Range of 

Nondetects l21 

NA 
0.39 - 0.46 
0.21 ·1.6 

NA 
391 ·454 

NA 
0.42 - 2.3 

NA 
NA 
NA 

391 - 421 
NA 

0.02 
NA 

391 - 497 
5.1·7.3 

2.1 

15.1 
15.1 

Delinilions' 

Concentration 
Used for 

Screenlng'J) 

11300 
0.93 
7.5 

73.8 
1030 
19.1 
17.7 
12.6 

24100 
13.6 
1500 
798 
0.03 
25.3 
630 
28.5 
57.8 

3.85 
11.5 

Site Above 
Background? 

'" 

Ves 
No 
Ves 
Ves 
Ves 
Ves 
Ves 
Ves 
Ves 
No 
No 
No 
No 
Ves 
Ves 
Ves 
Ves 

Ves 
Ves 

NA '" No! Applicable. 

SOL = Sample Ouantitalion Limit. 

US EPA Generic 
USEPA Generic I SSL for Migration 
SSL lor Soil 10 to Ground Water 

Air f5
) (51 

-NA NA 
NA I 

750 
690000 82 

NA NA 
270 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
10 0.1 

13000 
NA NA 
NA 300 
NA 620 

NA NA 
NA NA 

COPC '" Chemical 01 Potential Concern, 

IDEM SSL lor I I Ratlonalelor 
Migration to Contaminant 

Ground Water COPC Flag Deletion or 

fl) Selection(7) 

NA No NTX 
5.4 No BKG 
29 .- A5L 

1600 No B5 
NA No NU 
38 A5 
NA No NT 
580 No B5 
NA No NT 
81 No B5L. BKG 
NA No NUT. BKG 
NA No BKG 
2.1 No B5L. BKG 
950 A~ 

NA No NU' 
NA No B51 

14000 No B5L 

NA No B5L 
NA No B5L 

NTX 
NTX 
NTX 

ARARlTBC = Applicable or Relevant and Appropriate RequirementfTo B~ ConSidered 

J c Estimated Value 

C ::: Carcinogenic. 

N ::: Noncarcinogenic. 

IDEM .. Indiana Department 01 Environmental Management. Risl(. InlAgrntl"lej 5Y5tem 01 

Closure (,RISC) residential tevels lor migrDllon Itom sOil 10 qrolHltl wat~r (IDEM. July 2001), 
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TABLE 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL 
NSWC CRANE 

Scenario Timeframe: Current/Future 
Medium: Sub8urface 5011 
Exposure Medium: Subsurface Soil 
Exposure Point: SWMU 2 - Dye Burial Ground 

Minimum Maximum 

CRANE, INDIANA 

Location Concentration Site Above EPA Region 9 

• 
Potential Potential 

Rationale for 

CAS Number Chemical Concentration 
Minimum Concentration Maximum 

Units of Maximum 
Detection Range 0' Used for Background? PRG-Residential ARARfTBC ARARfTBC COPC Flag 

Contaminant 
Qualifier Qualifier Frequency Nondetects(21 Deletion or ,,, II) 

Inor anics 
7429-90-5 1570 11300 MG/KG 
7440-36-0 ANTIMONY 0.93 0.93 MG/KG 
7440-38-2 OA 7.5 MG/KG 
7440-39-3 8ARIUM 11.4 73.8 MG/KG 
7440-70-2 CALCIUM 457 1030 MG/KG 
7440-47-3 CHROMIUM 3A 19.1 MG/KG 
7440-48-4 C08ALT 0.59 17.7 MG/KG 
7440-50·8 COPPER 2 12.6 MG/KG 
7439-89-6 IRON 714 24100 MGIKG 
7439-92-1 LEAD 4.4 13.6 MG/KG 
7439·95·4 MAGNESIUM 423 1500 MGIKG 
7439-96-5 MANGANESE 1.9 798 MG/KG 
7439-97-6 MERCURY 0.03 0.03 MG/KG 
7440-02-0 NICKEL 1.1 25.3 MG/KG 
7440-09-7 POTASSIUM 397 630 MGIKG 
7440-62-2 6.6 28.5 MGIKG 
7440-66-6 2.5 J 57.8 MG/KG 

1936-15-8 
1934-21-0 

Miscellaneous Parameters 
CATION EXCHANGE CAPACITY 
H 

TOTAL ORGANIC CAR80N 1900 

Noles: 
(1) . Only the original 01 duplicate samplos was considered lor cope selection. The duplicate was used lor qualityconlrol purposes only. 

(2) • Values presented are sample-spec~ic quantitation limds. 

(3) - The maKimum detected concentration Is used lor screenilg purposes. 

(4) - To determ"'e whelher metal concentrations were withn background levels. soil concentrations were 

compared 10 Base-wide background data presented nthe Basewide Background Sollinvesligation Report 

(TINUS, Inc., January 2001) by means of the WilcO)lQ~ Rank Sum Test. "the Wilcoxon Test 

determned that a constituent concentration was nol sign~icanlly dinerent 'rom background. thai 

chemicat was not selected as a COPC. 

(5) - U.S, EPA Region 9 Prelminary Remediation Goals Table. November 1, 2000. (Cancer benchmar\( value", IE·OS, HI '" 0.1) 

(6) - Rationale Codes 

(7) - Value is lor heKavslenl chromium. 

Selection Reason: Above Screenng Levels (ASL) 

No Toxicity information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening level (BSL) 

Below Background Value (BKG) 

Shaded cells i1dicale that the specified criterion has been ex.ceeded or thatlhe chemical has been selected as a COPC. 

Associated Samples 

0256010911 0256060709 0258110406 025BI60507 

0256020810 0256070709 0258120507 0258170608 

0256030709 0256080810 0258130507 0256180507 

0258040305 0256090709 0258140709 0256190406 

0256050809 0258100810 0258150608 0258200608 

Con~entratjon 

0258120507 20/20 
02S8040305 1120 
02S8040305 16/20 
02S8040305 20/20 
02S8040305 5120 
02S8120507 20/20 
02S8080810 13/20 
02S8040305 20/20 
02S8120507 20/20 
02S8040305 20/20 
02S8040305 12120 
02S8040305 20/20 
02S8040305 1120 
02S8080810 20/20 
02S8040305 6120 
02S8120507 17/20 
02S8010911 19/20 

02S801091 I 
02S8040305 

02S8120507 
02S8140709 
02S8020810 

NA 
0.39 - OA6 
0.21 - 1.6 

NA 
391 - 454 

NA 
OA2·2.3 

NA 
NA 
NA 

391 - 421 
NA 
0.02 
NA 

391 - 497 
5.1 - 7.3 

2.1 

Delinitlons: 

Screening(3} ,4, (0) Value Source 

11300 Yes . " NA NA 
0.93 No 3.1 N 140 IDEM 
7.5 Yes • IDEM 
73.8 Yes 540 N 23000 IDEM 
1030 Yes NA NA NA 
19.1 Yes 30 7 C 430 7 IDEM 
17.7 Yes 470 N NA NA 
12.6 Yes 290 N 13000 IDEM 

24100 Yes " NA NA 
13.6 No 400 400 IDEM 
1500 No NA NA NA 
798 No :t NA NA 
0.03 No 2.3 N 55 IDEM 
25.3 Yes 160 N 6900 IDEM 
630 Yes NA NA NA 
28.5 Yes 55 N NA NA 
57.8 Yes 2300 N 100000 IDEM 

NA .. Not Applicable. 

SOL .. Sample Quantdation Limit. 

CO PC = Chemical 01 Potential Concern. 

ARARfTBC = Applicable or Relevant and Appropri,,'le AequiremontfTo Be Considered. 

J = Eslmated Value. 

C = Carcinogenic. 

N = Noncarcnogenlc. 

IDEM = Indiana Departmenl 01 Environmental Management. Risk Integrated System of 

Closure (AISC) residential levels lor direct contact wl1h soil (IDEM. July 2001). 

Selection'" 

ASL 
No 8SL. 8KG 

ASL 
No 8SL 
No NUT 
No 8SL 
No 8SL 
No 8SL 

ASL 
No 8SL.8KG 
No NUT.8KG 
No 8KG 
No 8SL.8KG 
No 8SL 
No NUT 
No 8SL 
No 8SL 

8SL 
8SL 

NTX 
NTX 
NTX 
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TABLE 2.5 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NSWC CRANE 

Scenario Tlmeframe: Current/Future 
Medium: Ground Water 
Exposure Medium: Upper Pennsylvania Aquifer 
Exposure Polnt:_~vall.J 2 • Dye Burial Ground 

CAS Chemical Minimum Minimum Maximum Maximum 
Number Concentrallon Qualifier Concentration Qualifier 

(1) I" 

Inorganlcs 
7440·36·0 ARSENIC 0.63 1.2 

7440·38·2 BARIUM 10.6 13.6 

7440-41-7 CADMIUM 1.3 1.3' 

7440·43-9 CALCIUM 142000 166000 

7440-70-2 COBALT 6.5 6.5 

7440-48-4 IRON 440 J 465 J 

57-12-5 MAGNESIUM 83100 121000 

7439-89-6 MANGANESE 35 440 

7439-92-1 NICKEL 16 16 

7439-95-4 POTASSIUM 9360 9360 

7439-96-5 SELENIUM 3.6 J 15.7 J 

7440-02-0 SODIUM 141000 213000 

7440-09-7 ZINC 10.9 J 53 J 

Miscellaneous Parameters 
CHLORIDE 100 150 

SULFATE 740 970 

TOTAL ORGANIC CARBON 3.2 5 

TOTAL SUSPENDED SOLIDS 3 J 7 J 

Noles' 

(1) Only Ihe original 01 duplr:ala samples was considered lor cope sel4Klion. The duplicate was used lor quaLty conlrol purposes only. 

(2) • ValueS presenled are sampl&·specllic quanU:allOn ~mlls. 

(J) . The maximum defected concentration i5 used 101 scre~nirl9 purposes. 

(4) • To determine whothor metal concentrations wet. wdhin background levol9. groundwater concentrations were statistically 

compared 10 concentrations in upgradient groundWil!er samples. If the slle groundwater concentrations 

were less than the upgrBdient concentrations. thaI metill was nol selectad as a COPC. See SectIOn 4 

(5)- U.S. EPA Region 9 Preliminary Remediation Goats Tabla. November 1,2000. (Cancer benchmark value = IE·06. HI = 0.1) 

(6) . RatIOnal. Code, Setoc:lion Re"son: 

Deleten Reason: 

Above Screening levels (ASU 

No TOllcity Inlormation (NTX) 

Essential Nutrient (NUT) 

Below ScreenUl9 Lellel (BSL) 

Below Background Value (BKG) 

Shaded cel" Indicalethat the specified crUrion has been exceeded or that the chemical hall b.en lIe!octed 85 a COPC. 

Associated Samples 

• 

CRANE, INDIANA 

Unils Location Detecllon 
of Maximum Frequency 

Concentration 

UG/L 02GW0101 212 

UG/L 02GW0101 212 

UG/L 02GWC12P301 112 

UG/L 02GWC12P301 212 

UG/L 02GWC12P301 112 

UG/L 02GW0101 212 

UG/L 02GWC12P301 212 

UG/L 02GWC12P301 212 

UG/L .02GWC12P301 112 

UG/L 02GWC12P301 112 

UG/L 02GW0101 212 

UG/L 02GW0101 212 

UG/L 02GWC 1 2P301 212 

MG/L 02GW0101 2/2 

MG/L 02GWC12P301 212 

MG/L 02GWC12P301 212 

MG/L 02GW0101 212 

• 

Range of 
Detection 
lImits(2J 

NA 

NA 

1 

NA 

3 

NA 

NA 

NA 

10 

5000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Dellnlfions: 

Concentration Site Above 
Used for Background? 

Screening Il) I') 

1.2 No 

13.6 No 

1.3 Yes 

166000 No 

6.5 No 

465 No 

121000 No 

440 No 

'16 No 

9360 No 

15.7 Yes 

213000 Yes 

53 No 

150 NA 

970 NA 

5 NA 

7 NA 

NA = Not Applicable. 

Sal = Sample Ouanl~ation Um~. 

COPC = Chemical 01 Potential Concern. 

Screening 
Toxicity Value 

I" 

00' 

260 N 

1.8 N 

NA 

220 N 

1100 N 

NA 

.. 

73 N 

NA 

18 N 

NA 

1100 N 

NA 

NA 

NA 

NA 

Potential Potenllal 
ARARrrBC ARARrrBC 

Value Source 

10 FED·MCL 
50 IDEM 

2000 FED·MCL 
2000 IDEM 

5 FED-MCL 
5 IDEM 

NA NA 
NA NA 
NA NA 
NA IDEM 

" FED-SMCL 
NA NA 
NA NA 
NA NA 

0 FED-SMCL 
NA NA 
NA NA 
730 IDEM 
NA NA 
NA NA 
50 FED-MCL 
50 IDEM 
NA NA 
NA NA 

5000 FED-SMCL 
11000 IDEM 

NA NA 

NA NA 

NA NA 

NA NA 

ARARfTBC = Applicable or Aolevan! and Appropriate A9QUIremontfTo 8~ Con· ... J"lrnd 

J = EstImated Value 

C ; Carcinogenic. 

N c Non·Carcinogenic 

FED·MeL = Federal Mallmum Contaminant Levet /V S EPA. SummA' 2000) 

CO PC Rallonal. for 
Flag Contaminant 

Deletion or 
Selection (I) 

No BKG 

No BSL. BKG 

No BSL 

No NUT. BKG 

No BSL. BKG 

No BKG 

No NUT 

No BKG 

- No BSL. BKG 

No NUT.BKG 

No BSL 

No NUT 

No BSL. BKG 

No NTX 

No NTX 

No NTX 

No NTX 

SMCL '" Federal Secondary Maximum Conlamlnantle ... el based on M<;.thp.11<; ~ED·w,1I<:!r qual~y /V.S. EPA. Summer 2000) 

tDEM", Indiana Departmenl of Envrronmenl:l! M:lnagemenl. Rrsk Inl~qT"'00 Sy<;I<lrn of 

Closure (RISG) residential cbsure levols lor ground w:llel fiDEM, July 20011 
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CAS 
Number 

• 
Scenario Tlmeframe: Current/Future 
Medium: Ground Water 
Exposure Medium: Upper Pennsylvania Aquiler 
Exposure Point: SWMU 2 • Dye Burial Ground 

Chemical Minimum 
Concentration ,., 

02GWOIOI 02GWC12P301 

Minimum 
Quelifler 

Maximum 

• 
TABLE 2.5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
NSWC CRANE 

CRANE, INDIANA 

Maximum Units Location Detection Range 01 Concentration 
Concentration Qualifier of Maximum Frequency Detection Used lor ,., 

Concentration Limits (2) Screening III 

.. ~ 

Site Above Screening Potential Potential 
Background? Toxicity Value ARARfTBC ARARfTBC 

1<, '" Value Source 

• 
COPC 
Flag 

ti 

Rationale for 
Contaminant 
Deletion or 
Selection II) 

"~ 

~.i:i 
._, 'T-••• ~~ 

'.:.;:.' ,<,.~ 

~~.~~iii~~~:~' 
.:~~~'!~!~} .. ! :t~; 

-..1.;, 

:~. .' . <: '. . ;.;.!ji 
. , . 

. .. ::,~~ 

:;~ 
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CAS 
Number 

7429-90-5 

7440-36-0 

7440-38-2 

7440·39-3 

7440·41 ·7 

7440·43·9 

7440·70-2 

7440·47·3 

7440·48·4 

-7440·50·8 

57·12·5 . 

7439·89·6 

.7439·92· I 

7439·95·4 

7439-96·5 

7440·02·0 

7440·09·7 

Scenario Timeframe: Current/Future 
Medium: Ground Water 
Exposure Medium: lower Pennsylvania Aquifer 
Exposure Point: SWMU 2 - Dye Buria' Ground 

Chemical Minimum 
Concentration 

"I 

Inor anies 
23300 

0.85 

BARIUM 9 

ERYLLIUM 4.7 

'. 1.3 

CALCIUM 131000 

OBALT 6.4 

COPPER 21.5 

IRON 684 

LEAD 4.8 

MAGNESIUM 55600 

MANGANESE 25.3 

28 

POTASSIUM 5050 

SELENIUM 2.4 

SODIUM 33600 

10.5 

Miscellaneous Parameters 
CHLORIDE 25 

SULFATE 830 

TOT AL ORGANIC CARBON 1.3 

TOTAL SUSPENDED SOLIDS 

• 

Minimum 
Qualifier 

Maximum 

TABLE 2.6 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NSWC CRANE 
CRANE, INDIANA 

PAGE 1 OF 2 

Maximum Units Location Detection Range ot Concentration 
Concentration Qualifier of Maximum Frequency Detection Used for 

"I Concentration limits (2) Screening (l) 

23300 UG/L 02GWCII P301 114 200 23300 

1.6 UG/L 02GW0701 4/4 NA 1.6 

38.8 UG/L 02GW0201 4/4 NA 38.8 

4.7 UG/L 02GWC II P301 114 4.7 

16.1 UG/L 02GWC 11 P301 2/4 16.1 

412000 UG/L 02GW0701 4/4 NA 412000 

445 UG/L 02GWC11P301 2/4 445 

21.5 UG/L 02GWC 11 P301 114 21.5 

3350 UG/L 02GWC II P30 I 4/4 .NA 3350 

4.8 UG/L 02GWC II P30 I 114 4.8 

152000 UG/L 02GW0701 414 NA 152000 

1720 UG/L 02GWCllP301 4/4 NA 1720 

868 UG/L 02GWC II P30 1 4/4 NA 868 

5050 UG/L 02GW0801 114 5000 5050 

11.4 UG/L 02GW0701 414 NA 11.4 

70200 UG/L 02GW0701 4/4 NA 70200 

2280 UG/L 02GWC II P301 4/4 NA 2280 

170 MG/L 02GW0701 414 NA 170 

1300 MG/L 02GW0701 414 NA 1300 

2.2 MG/L 02GW0801 3/4 NA 2.2 

MG/L 02GWC II P30 I 114 NA 

• 

Site Above Screening Potential Potential COPC Rationale for 
Background? Toxicity Value ARARfTBC ARARfTBC Flag Contaminant 

"1 
,5) 

Value Source Deletion or 
Selection (I) 

Yes FEO-SMCL ASL 
NA NA 

Yes , ., 10 FEO-MCL ASL 
50 IOEM 

No 260 N 2000 FED-MCL No BSL, BKG 
2000 IDEM 

Yes 7.3 N FED·MCL ASL 
IDEM 

Yes FED·MCL ASL 
IDEM 

No NA NA No NUT, BKG 
NA NA 

Yes NA NA ASL 
NA NA 

No 140 N 1300 (7) FED-MCL No BSL, BKG 
1300 IDEM 

No FED·SMCL No BKG 
NA NA 

Yes NA 15 (7) FED·MCL No BSL 
15 IDEM 

No NA NA NA No NUT,BKG I 

NA NA 
No FED·SMCL No BKG 

NA NA 
Yes NA NA ASL 

IDEM 
No NA NA NA No NUT,BKG 

NA NA 
No 18 N 50· FED·MCL No BSL, BKG 

50 IDEM 
No NA NA NA No NUT,BKG 

NA NA 
Yes 5000 FED-SMCL ASL 

11000 IDEM 

NA NA NA NA No NTX 

NA NA NA NA No NTX 

NA NA NA NA No NTX 

NA NA NA NA No NTX 
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• • • 
TABLE 2.6 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
NSWC CRANE 

CAS 
Number 

Noles: 

Scenario Timeframe: Current/Future 
Medium: Ground Water 
Exposure Medium: Lower PennsylvBnia Aquifer 
Exposure Point: SWMU 2 • Dye Burial Ground 

Chemical Minimum 
Concentration 

'" 
Minimum Maximum Maximum 
Qualifier Concentration Qualifier 

'" 
-

(1) • Only 1/"18 original 01 duplica1e samples was considered lor cope selection. The dupreats was used lor qualty control purposes only. 

(2) Values presented ar. sample-6Peclllc quanlilat!on fimfts. 

(3) - The maximum detected concentration Is used lor screening purposes. 

(ot, : To dotefmlno whelhor melal concenlralons were w~hln background levels, groundwater concentrations were statisticatty 

compariKIlO concentrations In upgradienl ground waler Gamples, n the 8ft. groundwater concentraliona 

were less than the upgradlenl concentrations. thai metal was not 58lected as a cope. S •• Section 4. 

(5)· U.S. EPA Aegion 9 Preltminary Remediation Goals Table. November 1,2000. (Cancer benchmark value .. IE-OB, HI .. 0.1). 

(6) . Rationale Codes Selection Reason: 

Delation Reason: 

(7)· ActIOn level (U.S. EPA. Summer 2000). 

Above Screening levels (ASl) 

No Toxicfty Information (NTX) 

Essential Nutrient (NUT) 

Below Screening level (BSl) 

Below Background Vak.Je (8KG) 

Shadod cefts indICate that the specified cfllerr,n has been exceeded or that Ihe chemical has been selected ~s a COPC. 

Associated Samples 

02GW0201 

02GW0501 

02GW0701 

02GWOBOI 

02GWC11P301 

CRANE, INDIANA 

PAGE 2 OF 2 

Units Location Detection Range of 
of Maximum Frequency Detection 

Concentration Limits 121 

Oelinlllons: 

Concentration Site Above Screening Potential Potential 
Used for Background? Toxicity Value ARARrrBC ARARrrBC 

Screening fJJ "J '" Value 

NA:: Not Apphc:ab1a. 

Sal:: Sample OuanlltatiQn Umd. 

CO PC = Chemical 01 Potentiat ConcafO, 

ARARfT8C = Applicable Of Relevant and Approprllue Requi1emenVTo E!IJ ConSl1<>'P.O. 

J = Esllmatod Value. 

C = Carcinogenic 

N =: Non·Carcinogenic. 

FED·MCl :: Federal Maximum Contaminant level (U.S, EPA. Summer 2000), 

Source 

COPC Rationale for 
Flag Contaminant 

Deletion or 
Selection II, 

FED-SMCl = Federal Secondary MaxImum Conlaminanllevel based on a9SIhehC water quality (U.S. EPA. Summer 2000). 

IDEM = Indiana Department 01 Environmental Managemenl. Risk Integral9d Syslem 01 .r~ 
Closure (AISC) residential closure levels 101 glound waler (IDEM. July 2001) .~ 

'\.0,"-' 
~'.~~; 

~_ -:;.~~; ~_ ,,~~t' 

h~jh~'I;·~~~,t~·}~ 
, .:--. '.~" ... 
ro' .~~~.~.~ '~Wl-t 

~~ 

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

" " f"~"'l 
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TABLE 2.7 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NSWC CRANE, INDIANA 

CAS 
Number 

7429-90-5 

7440-36-0 

7440-38-2 

7440-43·9 

7440·48·4 

57·12·5 

7439·89·6 

7440·02·0 

7440·39·3 

7440·70·2 

7439·89·6 

7439·95·4 

7440·23·5 

Notas: 

Scenario Timeframe: CurrenUFuture 
Medium: Surface Watar 
Exposure Medium: Surface Water 
Exposure Point: SWMU 2 - Dye Burial Ground 

Chemical Minimum 
Concentration ,., 

Inor anlcs, Unfiltered 
523 

RSENIC 0.41 

BARIUM 78 

CALCIUM 49700 

-, 874 

MAGNESIUM 11700 

MANGANESE 43.4 

SODIUM 11500 

Inor anies, Filtered 
BARIUM. FILTERED 74.1 

CALCIUM. FILTERED 51500 

IRON. FILTERED 140 

MAGNESIUM. FILTERED 12400 

SODIUM. FILTERED 12200 

Miscellaneous Parameters 
HARDNESS 170 

TOTAL ORGANIC CARBON 3.7 

TOTAL SUSPENDED SOLIDS 13 

Minimum Maximum Maximum 
Quatifler Concentration Qualifier 

'" 

523 

0.41 

78 

49700 

874 

11700 

43.4 

11500 

74.1 

51500 

140 

12400 

12200 

170 

3.7 

13 

(I) • Only the original 01 duplcata samples was considered lor cope s.!echon. The duplicate was used lor Qualltv control purposes only. 

(2) • Values presented ara sample-specllic quantdation Ilm~s. 

(3)- Tho maximum detected concentration is used lot screening purposes 

(4) - To determine whethel metal concenltalions wele wtthln background levelS, sur1acs WOller concentralions were statistICally 

compared 10 concentrations In upgradiont sunaca water samples. I1lhe Sl1e suriace waler concentrations 

wers less than the upgradient concentrations. thai melal was not selected lIS a COPC. See Section '. 

(5) . U.S. EPA RegIOn 9 Pre~minary Remediation Goals Table. No .... mber 1. 2000. (Cancar benchmark valu. = I e·06. HI = 0.'). 

CRANE, INDIANA 

Units location Detection 
of Maximum Frequency 

Concentration 

UG/L 02SW0701 111 

UG/L 02SW0701 111 

UG/L 02SW0701 111 

UG/L 02SW0701 111 

UGIl 02SW0701 1/1 

UG/L 02SW0701 111 

UG/L 02SW0701 111 

UG/L 02SW0701 111 

UG/L 02SW0701·F 111 

UG/L 02SW0701·F 111 

UG/L 02SW0701·F 111 

UG/L 02SW0701·F 111 

UG/L 02SW070H 1/1 

MG/L 02SW0701 111 

MG/L 02SW0701 111 

MG/L 02SW0701 111 

Range of 
Detection 
Limits (2) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'NA 

NA 

NA 

NA 

NA 

NA 

NA 

DollMions: 

Concentration Site Above 
Used for Background? 

Screenifi9 (3) 
,., 

523 Yes 

0.41 Yes 

78 Yes 

49700 Yes 

874 Yes 

11700 Yes 

43.4 No 

11500 Yes 

·74.1 Yes 

'51500 Yes 

140 Yes 

12400 Yes 

12200 Yes 

NA NA 

NA NA 

NA NA 

NA '" Not App!cabte 

SOL = Sample Quantdalion Umlt 

COPC = Chemical 01 Potential Concaln 

Screening 
Toxicity Value 

'" 

3600 N 

260 N 

NA 

1100 N 

NA 

88 N 

NA 

260 N 

NA 

1100 N 

NA 

NA 

NA 

NA 

NA 

Potential Potential 
ARARrrBC ARARrrBC 

Value Source 

FED-SMCL 
NA NA 
10 FED-MCL 
50 IDEM 

2000 FED-MCL 
2000 IDEM 
NA NA 
NA NA 

FED·SMCL 
NA NA 
NA NA 
NA NA 
50 FED·SMCL 
NA NA 
NA NA 
NA NA 

·2000 ;FED·MCL 
2000 IDEM 
NA 'NA . 
NA NA 
300 FED·SMCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

ARARfTBC = Applicable or Relevant and Appropriala Raquirement/To Bp. CO!'!ol(j~!rn::I 

J '" Estimated Valua. 

C = Carcinogenic. 

N = Non-Carcinogenic. 

FED-MCl '" Federal Maximum Contaminant lovel (U.S. EPA. Summitt 2000) 

COPC Rationale for 
Flag Contaminant 

Deletion or 

Selection '" 

ASL 

ASL 

No BSL 

No NUT 

ASL 

No NUT 

No BSL. BKG 

No NUT 

No • ASL--

.. No' NUT 

No BSL 

No NUT 

No NUT 

No NTX 

No NTX 

No NTX 

(6) - Rationale Codes Seleclion Reason: Above Scuuilning le ... els (ASl) 

No To)(ictfy Informal IOn (NTX) 

FEO-SMCl '" Federal Secondary Maximum Contamlnanllevelbasod on 1lesthetic W<lIQI quality (U.S. EPA. Summer 2000). 

Oelihon Roason: Essenllal Nutrlant (NUT) 

Below Screening level (BSl) 

Below Background Valua (BKG) 

Shaded cells Indcale thai the speel*' criterion has been exceeded or thallhe chemical has been selecllKJ as a cope. 

Associated Samples 

02SW0701 

02SW0701·F 

• • 

IDEM = Indiana Depar1m.nl 01 EnVlronm.ntal Management. Risk Int89,.1191:1 Sys'"m 01 

Closure (RISC) residential closure lavels 101 groundwatol (IDEM. Jul)' 20(11} 
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TABLE 2.8 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
NSWC CRANE 

CAS Number 

7429-90-5 

7440-36-0 

7440-38-2 
7440-39-3 
7440-41-7 
7440-43·9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439·92-1 
7439·95-4 
7439·96-5 
7439·97-6 
7440·02·0 
7440·09·7 
7782·49-2 
7440·62-2 
7440·66-6 

Noles: 

Scenario Timelrame: CurrenVFuture 
Medium: Sediment 
Exposure 'Medium: Sediment 
Exposure Point: SWMU 2 -~ Burial Ground 

Minimum 
Chemical Concentration ,I} 

Inor anics 
ALUMINUM 4580 

ANTIMONY 0.74 

ARSENIC 5.6 
BARIUM 87.6 
BERYLLIUM 0.54 
CADMIUM 0.55 
CALCIUM 873 
CHROMIUM 11.3 
COBALT 8.4 
COPPER 8.4 
IRON 14200 
LEAD 17.6 
MAGNESIUM 760 
MANGANESE 631 
MERCURY 0.04 
NICKEL 7.9 
POTASSIUM 511 
SELENIUM 0.5 
VANADIUM 14.9 
ZINC 30 

Maximum 
Minimum Concentration Maximum 

Units 
Oualifier Qualifier ,I} 

10300 MG/KG 

0.74 MG/KG 

11 MG/KG 
169 MGIKG 
1.2 MG/KG 

0.69 MGIKG 
2550 MG/KG 
30 MG/KG 

29.5 MG/KG 
9.6 MGIKG 

38700 MGIKG 
33.4 MGIKG 
1120 . MG/KG 
3200 MG/KG 
0.06 MG/KG 
41.8 MG/KG 
830 MG/KG 
0.65 MG/KG 
37.7 MG/KG 
47.1 MG/KG 

(1) . Only the ortgnal 01 duplicate samples was considered lor cope selection. The duplicate WAS used lor Quality conlrol purposes only. 

(2) • Values presented are sample·spec~ic Quanlll:alion I~rts. 

(3) • The maxmum detected concentration is used for screening purposes. 

(4). To determile whether metat concentrations were withil background levels, sediment concenlrations were statistically 

compared 10 concentrations in upgradient sediment samples. lithe site sediment concentrations 

were less than Ihe upgradient concentrations. that melal was not Selected as a COPC. See Section 4. 

(5)· U.S, EPA Region 9 Preliminary Remediation Goals Table. November 1,2000. (Cancer benchmal1< value = IE-OS. HI = 0.1). 

(6) . Rationale Codes Selection Reason: Above Screonng levels (ASL) 

No Toxicity InformaHon (NTX) 

Delelion Reason: Essenlial Nutrient (NUTl 

(7) . Value is lOr hemvalenl chromium. 

Below Screening Level (BSLl 

Below Background Value (BKG) 

Shaded cellS'ndicale Ihallhe specified cmerion has been exr:eeded or Ihallhe chemical has been selecled as a COPC. 

Associaled Samples 

02S0010006 
02S0020006 
02S0030006 
02S0040006 

02S0050006 
02S0060006 
02S0070006 

CRANE, INDIANA 

location 
of Maximum 

Detection 
Frequency 

Concentration 

0250010006 7n 
02S0030006. 

2n 
02S0010006 
02S0010006 m 
02S0040006 7n 
02S0010006 2n 
02S0040006 4n 
02S0070006 7n 
02S0050006 7n 
02S0050006 7n 
02SD070006 7n 
02S0050006 7n 
02S0010006 7n 
02S0020006 7n 
02S0010006 7n 
02S0020006 sn 
02S0040006 7n 
02S0070006 5n 
02S0020006 3n 
02S0050006 7n 
02S0070006 7n 

.c:.i_ 

Range of 
Nondetects(2) 

NA 

0.48 - 0.69 

NA 
NA 

2.3 - 3.4 
0.46 - 0.52 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.03 
NA 

460 - 688 
0.46 - 0.69 

NA 
NA 

Delnitions: 

Concentration Site Above EPA Region 9 Potential Potential 
Used for Background? PRG·Residenlial ARARfTBC ARARfTBC 

Screening(3) ") "I Value Source 

10300 No NA NA 

0.74 No 140 IDEM 

11 No IDEM 
169 . Yes 540 N 23000 IDEM 
1.2 No 15 N 680 IDEM 

0.69 No 3.7 N 12 IDEM 
2550 No NA NA NA 
30 No 30 7 C 430 7 IDEM 

29.5 No 470 N NA NA 
9.6 No 290 N 13000 IDEM 

38700 No 01 NA NA 
33.4 No 400 400 IDEM 
1120 No NA NA NA 
3200 Yes :t NA NA 
0.06 No 2.3 N 55 IDEM 
41.8 No 160 N 6900 IDEM 
830 No NA NA NA 
0.65 No 39 N 1700 IDEM 
37.7 No 55 N NA NA 
47.1 No 2300 N 100000 IDEM 

NA.:: Not Applicable. 

SOL = Sample Quantdation Limn . 

COPC = Chemical 01 Potential Concern. 

ARARfTBC.:: Applicable or Relevant and Appropriate RaCluin'!mp.ntrro Ba Considered 

J", Estimated Value. 

C .:: Carcinogenic. 

N = Noncarcr.ogenic. 

IDEM = Indiana Depar1menl of Environmental Managemonl. Risk InlaQraled Syslem ot 

Closure (RISC) residential levels for direct contilet wnh sod (IDEM. July 2001). 

• 
Rationale lor 
Contaminant 

COPC Flag Deletion or 

Selectionee) 

No BKG 

No BSL. BKG 

No BKG 
No BSL 
No BSL. BKG 
No BSL. BKG 
No NUT. BKG 
No BSL. BKG 
No BSL. BKG 
No BSL. BKG 
No BKG 
No BSL. BKG 
No NUT. BKG 

ASL 
No BSL. BKG:'·; 
No BSL. BKG •. 
No NUT. BKG" , 
No BSL. BKG 
No BSL, BKG 
No BSL, BKG 

,:."... 
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TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Timeframe: Current/Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 
Expo~lJI"I!J:I()int: _SWMU 2 - Dye Burial Ground 

--

CRANE, INDIANA 

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

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

Aluminum mg/kg 4676 5857 11300 mg/kg 6588 95% UCL-L W - Test (1) 6588 95% UCL-L 
Arsenic mg/kg 1.52 2.17 7.5 J mg/kg 2.91 95% UCL-L W - Test (1) 2.91 95% UCL-L 
Iron mg/kg 11765 14438 24.100 mg/kg 14438 95% UCL-N W - Test (2) 14438 95% UCL-N 

Notes: 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for COPC 
selection. The duplicate was used for quality control purposes only. 

- ; W'- Test: Developed by Shapiro and Wilk, refer·to Supplemental Guidance to RAGS:'Calculating the _Concentration Term, OSWER Directive 9285.7-081, May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-L); Mean of Normal Data (Mean-N). 
(1) - Shapiro-Wilk W Test indicates that data is log normally distributed. 
(2) - Shapiro-Wilk W Test indicates that data is normally distributed. 

Medium 
EPC 

Rationale 
W - Test (1 
W - Test (1 
W - Test (2 
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TABLE 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
NSWC CRANE 

Scenario Timeframe: Current/Future 
Medium: Ground Water 

CRANE, INDIANA 

Exposure Medium: Lower Pennsylvanian Aquifer 
Exposure Point: SWMU 2 - Dye Burial Ground 

• 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 
Aluminum ug/L 5900 (1 ) 23300 ug/L 23300 Max 1 23300 Max 
Arsenic ug/L 1.19 (1 ) 1.6 ug/L 1.6 Max (1 1.6 Max 
BBryilium uQ/L 1.55 (1 ) 4.7 uQ/L 4.7 Max 1 ) 4.7 Max 
Cadmium ug/L 4.60 (1) 16.1 ug/L 16.1 Max 1 16.1 Max/ 
Cobalt ug/L 114 (1) 445 ug/L 445 Max 1 445 Max 
Nickel ug/L 255 (1 ) 868 ug/L 868 Max 1 868 Max 
Zinc ug/L 598 (1 ) 2280 J ug/L 2280 Max 1 2280 Max 
.. 
Notes: 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for COPC 
selection. The duplicate was used for quality control purposes only. 
(1) - There were less than 10 groundwater samples consequently the maximum detected concentration was used as the exposure point concentration. 

Medium 
EPC 

Rationale 
(1 ) 
(1 
1 

(1 
1 
1 
1 

..<f".:" 
... ~. 
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TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSWC CRANE 

Scenario Tlmeframe: Current/Future 
Medium:. Surface Water 
Exposure Medium: Surface Water 
Exposure Point: SWMU 2 - Dye Burial Ground 

CRANE, INDIANA 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
- of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium 
Concern EPC EPC EPC EPC 

Value Statistic Rationale Value 
Aluminum ug/L (1 ) 1 523 ug/L 523 Max (1 523 
Arsenic ug/L (1 ) 1 0.41 ug/L 0.41 Max (1 0.41 
Iron ug/L (1 ) 1 874 J ug/L 874 Max (1 874. 

Notes. 
For non-detects. 1/2 sample quanlitation limit was used as a proxy concentration; for duplicate sample results. only the original of duplicate samples was considered for cope 

. selection. The duplicate was used for quality control purposes only. 
(1) - Therewere less than 10 groundwater samples consequently the maximum detected concentration was used as the exposure point concentration. 

j 

• • 

Medium Medium 
EPC EPC 

Statistic Rationale 
Max (1) 
Max (1) 
Max (1) 
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TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
NSWC CRANE 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure point: SWJVI_U2 __ J~ye Burial Ground 

CRANE, INDIANA 

• 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 
IManganese I mg/kg I 1839 I (1 ) I 3200 I I 407 I 3200 Max (1) 3200 Max 

Notes: 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, only the original of duplicate samples was considered for cope 
selection. The duplicate was used for quality control purposes only. 
(1) - There were less than 10 sediment samples consequently the maximum detected concentration was used as the exposure point concentration. 

1:. 

Medium 
EPC 

Rationale 
(1 ) 

•.. ~,~ 
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TABLE 4.1 

VALUES USED FOR DAilY INTAKE CALCULATIONS 

NSWC CRANE 

CRANE, INDIANA 

Exposure Route 

Ingestion 

Dermal 

Notes: 

Scenario Timeframe: CurrenVFuture 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N· Averaging Time (Non-Cancer) 

CS Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW BodY,Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units RME 

Value 

mg/kg Max or 95% UCl 

mg/day 480 

kg/mg 1.0E-06 

unitless 1 

days/year 10 

years 1 

kg 70 

days 25,550 

days 365 

mg/kg Max or 95% UCl 

kg/mg 1.0E-06 

cm2 3,300 

mg/cm2/event 0.3 

uniUess Chemical Specific 

days/year 10 

years 1 

kg 70 

days 25,550 

days 365 

1 - Assume short term, relatively un-intrusive activities are anticipated; a 2 week 5 days/week project. 

2 - Assume a one year construction scenario .. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

RME 

Rationale/ 

Reference 

EPA,1992 

EPA,1991 

--
EPA,1991 

(1) 

(~) 

EPA,1993 

EPA,1989 

EPA,1989 

EPA,1992 

--
EPA,2001 

EPA,2001 

EPA,1997 

(1) 

(2) 

EPA,1993 

EPA,1989 

EPA,1989 

EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03. 

EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPAl600/8-95/002FA. 

CT 

Value 

Max or 95% UCl 

240 

1.0E-06 

1 

10 

1 

70 

25,550 

365 

Max or 95% UCl 

1.0E-06 

3,300 

0.1 

Chemical Specific 

10 

1 

70 

25,550 

365 

EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Inlerim. EPAl540/R/99/005 . 

• • 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 

EPA,1992 Intake (mg/kg/day) = 
EPA,1991 

Cs x IRS x CF3 x FI x EF x ED --
EPA,1991 

BW x AT 

(1) 

(2) 

EPA,1993 

EPA,1989 

EPA,1989 

EPA,1992 Dermally Absorbed Dose (mg/kg/day) = 
-- Cs x CF3 x SA x SSAF x DABS x EF x ED 

EPA,2001 BW xAT 
EPA,2001 

EPA,1997 

(1) 

(2) 

EPA,1993 

EPA,1989 

EPA,1989 

.2003 
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Exposure Route 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Expos'ure Medium: Surface Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Param~ter Parameter Definition 

Code 

• 
TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE 

CRANE, INDIANA 

Units RME RME 

Value Rationale/ 
Reference 

CT 

Value 

Ingestion CW Chemical Concentration in Water mg/L Max or 95% UCL EPA,1992 Max or 95% UCL 

CR Contact Rate mllhr 

CF Conversion factor ug/mg 

ET Exposure Time hours/event 

EF Exposure Frequency events/year 

ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N Averaging Time (Non-Cancer) days 

Dermal DAevent Absorbed dose per event mg/cm2-event 

SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. 

2 - Assume one day a week for RME and one day every other week for CTE. 

3 - Adolescents from age 6 to 17. 

4 - Assumes that 25 percent of the total body surface area is exposed (EPA, 1997). 

Sources: 

cm2 

events/day 

hours/event 

days/year 

years 

kg 

days 

days 

0.01 EPA IV, 1995 

0.001 --
4 (1) 

52 (2) 

11 (3) 

43 EPA,1997 

25,550 . EPA,1989 

4,015 EPA,1989 

Calculated EPA,2001 

3,280 (4) 

1 (1) 

4 (1) 

52 (2) 

11 (3) 

43 EPA,1997 

25,550 EPA,1989 

4,015 EPA,1989 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 

EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. 

EPA, 1997: Exposure Factors Handbook. EPAl600/8-95/002FA. 

0.Q1 

0.001 

2 

26 

11 

43 

25,550 

4,015 

Calculated 

3,100 

1 

2 

26 

11 

43 

25,550 

4,015 

EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal.Risk Assessment) Interim. EPAl540/R/99/005. 

• 

CT In lake Equation/ 

Rationale/ Model Name 
Reference 

EPA,1992 Inlake (mg/kg/day) = 
EPA IV, 1995 CW x CR x CF x ET x EF x ED 

--
BW x AT '. 

(1) .;1 ... 

(2) 

(3) 

EPA, 1997 
I 

EPA, 1989 

EPA,1989 

EPA,2001 Dermally Absorbed Dose (mg/kg/day) 

(4) 
.. 

DAevent x EV x EF x ED x SA 
(1) = 

BW x AT 
(1) 

(2) 

(3) 

EPA,1997 

EPA,1989 

EPA,1989 
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TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE 

CRANE, INDIANA 

Exposure Route 

Ingestion 

Dermal 

Scenario nmeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Parameter Parameter Definition 

Code 

CS Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

CS Chemical concentration in sediment 

.CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

Units 

mg/kg 

mg/day 

kg/mg 

unitless 

days/year 

years 

kg 

days 

days 

mg/kg 

kg/mg 
cm2 

SSAF Soil to Skin Adherence Factor mg/cm2/event 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Assume one day a week for RME and one day every other week for CTE. 

2 - Adolescents from age 6 to 17. 

3 - Assumes that 25 percent of the total body surface area is exposed (EPA, 1997). 

Sources: 

unitless 

days/year 

years 

kg 

days 

days 

RME 

Value 

Max or 95% UCL 

100 

1.0E-06 

1 

52 

11 

43 

25,550 

4,015 

Max or 95% UCL 

1.0E-06 

3,280 

0.2 

Chemical Specific 

52 

11 

43 

25,550 

4,015 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/060. 

EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPAl600/8-95/002FA. 

RME 

Rationalel 

Reference 

EPA,1992 

EPA,1993 

--
EPA,1993 

(1) 

(2) 

EPA,1989 

EPA,1989 

EPA, 1989 

EPA, 1992 

--
(3) 

EPA,2001 

EPA,1997 

(1) 

(2) 

EPA,1989 

EPA,1989 

EPA,1989 

CT 

Value 

Max or 95% UCL 

50 

1.0E-06 

1 

26 

11 

43 

25,550 

4,015 

Max or 95%. UCL 

1.0E-06 

3,100 

0.04 

Chemical Specific 

26 

11 

43 

25,550 

4,015 

EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005 . 

• • 

CT Intake Equationl 

Rationalel Model Name 

Reference 

EPA, 1992 Intake (mg/kg/day) = 
EPA,1993 

Cs x IRS x CF3 x FI x EF x ED 
--

'EPA,1993 BW x AT 

(1) 

(2) 

EPA,1989 

EPA,1989 

EPA,1989 

EPA,1992 Dermally Absorbed Dose (mg/kg/day) = 
-- Cs x CF3 x SA x SSAF x DABS x EF x ED 

(3) BW x AT 
EPA,2001 

EPA,1997 

(1) 

(2) 

EPA,1989 

EPA,1989 

EPA,1989 

.2003 
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Exposure Roule 

Scenario Timeframe: Fulure 

Medium: Surface Waler 

Exposure Medium: Surface Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receplor Populalion: Recrealional Users 

Receplor Age: Aduli 

Parameter Parameter Definition 

Code 

• 
TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE 

CRANE, INDIANA 

Units RME RME , 
Value Rationale/ 

Reference 

CT 

Value 

Ingeslion CW Chemical Concentration.in Water mg/L Max or 95% UCL EPA,1992 Max or 95% UCL 

CR Contact Rate mllhr 0.05 EPA IV, 1995 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal DAevent Absorbed dose per event 

SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Assume one day a week for RME and one day every other week for CTE. 

2 - Assumed head, arms, hands, lower legs, and feet are exposed. EPA, 1997. 

Sources: 

ug/mg 0.001 --
hours/event 1 (1) 

events/year 52 (2) 

years 30 EPA,1993 

kg 70 EPA,1993 

days 25,550 EPA,1989 

days 10,950 EPA,1989 

mg/cm2-event Calculated EPA,2001 

cm2 9,070 (3) 

events/day 1 (1) 

hours/event 1 (1) 

days/year 52 (2) 

years 30 EPA,1993 

kg 70 EPA,1993 

days 25,550 EPA,1989 

days 10,950 EPA,1989 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-86/~60. 

EPA, 1992:Supplemental Guidance to RAGS: Calculaling the Concentralion Term. PB92-963373. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA Region IV, 1995: Supplement Guidance to RAGS: Region 4 Bulielins. 

EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa. 

0.05 

0.001 

1 

26 

9 

70 

25,550 

3,285 

Calculated 

9,070 

1 

1 

26 

9 

70 

25,550 

3,285 

EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

• 

I 
CT Intake Equalion/ I 

I 

Ralionale/ Model Name 

Reference 

EPA, 1992 Intake (mg/kg/day) = 
EPA IV, 1995 CW x CR x CF x ET x EF x ED "" 

--
(1) 

BW x AT -
l.~ -, 
;./:: 

(2) ! 

EPA,1993 ~::~ ... 
EPA,1993 

<I •• 

EPA,1989 

EPA,1989 

EPA,2001 Dermally Absorbed Dose (mg/kg/day)_ 

(3) DAevent x EV x EF x ED x SA 
(1) = 

BW x AT 
(1) 

(2) 

EPA, 1993 See text for calculation of DAevent. 

EPA,1993 

EPA. 1989 

EPA, 1989 
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TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE 

CRANE, INDIANA 

Exposure Route 

Ingestion 

Dermal 

L 
Notes: 

I

scenario Timeframe: Future 

Medium: Sediment 

xposure Medium: Sediment 

xposure Point: SWMU 2 - Dye Burial Ground 

I

Receptor Population: Recreational Users 

~eceptor Age: Adult 

Parameter Parameter Definition 

Code 

CS Chemical concentration in sediment 

IR·S Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time .(Non-Cancer) 

CS Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

1 - Assume one day a week for RME and one day every other week for CTE. 

2 - Assumed head, arms, hands, lower legs, and feet are exposed. EPA, 1997. 

Sources: 

Units RME 

Value 

mg/kg Max or 95% UCL 

mg/day 100 

kg/mg 1.0E-06 

unitless 1 

days/year 52 

. years 30 

kg 70 

days 25,550 

days 10,950 

mg/kg Max or 95% UCL 

kg/mg 1.0E-06 

cm2 9,070 

mg/cm2/event 0.07 

unitless Chemical Specific 

days/year 52 

years 30 

kg 70 

days 25,550 

days 10,950 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPAl540/1-8S/OSO. 

RME 

Rationalel 

Reference 

EPA,1992 

EPA,1993 

--
EPA,1993 

(1) 

EPA,1991 

EPA,1989 

EPA,1989 

EPA,1989 

EPA,1992 

--
(2) 

EPA,2001 

EPA,1997 

(1) 

EPA,1993 

EPA,1993 

EPA,1989 

EPA,1989 

EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa. 

CT 

Value 

Max or 95% UCL 

50 

1.0E-OS 

1 

26 

9 

70 

25,550 

3,285 

Max or 95% UCL 

1.0E-OS 

9,070 

0.01 

Chemical Specific 

26 

9 

70 

25,550 

3,285 

EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPAl540/R/99/005. 

• • 

CT Intake Equation/ 

Rationalel Model Name 

Reference 

EPA,1992 Intake (mg/kg/day) = 

EPA,1993 
Cs" IRS" CF3 "FI "EF x ED --

EPA,1993 BW x AT 

(1) 

EPA, 1993 

EPA,1989 

EPA,1989 

EPA,1989 

EPA, 1992 Dermally Absorbed Dose (mg/kg/day) = 
-- Cs " CF 3 x SA " SSAF x DABS" EF x ED 
(2) BW x AT 

EPA,2001 

EPA,1997 

(1) 

EPA, 1993 

EPA,1993 

EPA,1989 

EPA,1989 

.2003 
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Exposure Route 

iScenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Ground Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Resident 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

• 
TABLE 4.6 

VALUES USED FOR DAilY INTAKE CALCULATIONS 

NSWCCRANE 

CRANE, INDIANA 

Units RME RME 

Value Rationalel 
Reference 

CTE 

Value 

Ingestion CGW Chemical Concentration in ground water ug/l Max or 95% UCl EPA, t992 Max or 95% UCl 

CF Conversion Factor mg/ug 0.001 

IR-GW Ingestion Rate of Groundwater Uday 1.5 

EF Exposure Frequency days/year 350 

ED Exposure Duration years 6 

BW Body Weight kg 15 

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

AT-N Averaging Time (Non-Cancer) days 2,190 

Dermal Daevent Dermally Absorbed Dose per Event mgicm2-event Calculated 

SA Skin Surface Available for Contact cm2 6;600 

EV Event Frequency events/day 1 
~ 

ET Exposure Time hours/day 0.25 

EF Exposure Frequency days/year 350 -
ED Exposure Duration years 6 

BW Body Weight kg 15 

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

AT-N Averaging Time (Non-Cancer) days 2,190 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heallh Evaluation Manual, Part A. EPN540/1-86/060. 

EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPN600/P-95/002Fa 

--
EPA,1997 

EPA, 1993 

EPA,1993 

EPA,1993 

EPA,1989 

EPA,1989 

EPA,2001 

EPA,2001 

EPA, 1992 

EPA, 1997 

EPA, 1993 

EPA,1993 

EPA,1993 

EPA,1989 

EPA,1989 

EPA, 2001: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPN540/R/99/005. 

0.001 

0.66 

234 

2 

15 

25,550 

730 

Calculated 

6,600 

1 

0.167 

234 

2 

15 

25,550 

730 

• 

CTE Intake Equationl 

Rationalel Model Name 
Reference 

EPA, 1992 Chronic Daily Intake (CDI) (mgikgiday) = 

--
EPA, 1997 CW x CF x IRGW x EF x ED 

-r.~ 

EPA, 1993 
;"Ii 

EPA, 1993 BW x AT 

EPA, 1993 

EPA, 1989 
... /.... . .. ..;-.. 

EPA,1989 

EPA,2001 Dermally Absorbed Dose (mgikg/day) 

EPA,2001 -
DAevent x EV x EF x ED x SA -. 

EPA, 1992 = 
EPA, 1997 

BW x AT 

EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

3/25/2003 



Exposure Route 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Ground Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Populalion: Resident 

Receptor Age: Adult 

Para meier Parameter Definition . 

Code 

TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSWC CRANE 

CRANE, INDIANA 

Units RME RME 

Value Rationale/ 
Reference 

CTE 

Value 

Ingestion CGW Chemical Concentration in ground water ug/L Max or 95% UCL EPA, 1992 Max or 95% UCL 

CF Conversion Factor mglug 0.001 

IR-GW Ingestion Rate of Groundwater Uday 2 

EF Exposure Frequency days/year 350 

ED Exposure Duration years .24 

BW Body Weight kg 70 

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

AT-N Averaging Time (Non-Cancer) days 8,760 

Dermal Daevent Dermally Absorbed Dose per Event mg/cm2-event Calculated 

SA Skin Surface Available for Contact cm2 18,000 

EV Event Frequency events/day 1 

ET Exposure Time hours/day 0.25 

EF Exposure Frequency days/year 350 

ED Exposure Duration years 24 

BW Body Weight kg 70 

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

AT-N Averaging Time (Non-Cancer) days 8,760 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

EPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPN600/P-95/002Fa 

• • 

-- 0.001 

.EPA,1993 1.4 

EPA,1993 234 

EPA, 1993 7 

EPA, 1993 70 

EPA, 1989 25,550 

EPA, 1989 2,555 

EPA,2001 Calculated 

EPA,2001 18,000 

EPA, 1992 1 

EPA,1997 0.167 

EPA, 1993 234 

EPA, 1993 7 

EPA, 1993 70 

EPA,1989 25,550 

EPA, 1989 2,555 

CTE I ntake Equation/ 

Rationale/ Model Name 
Reference 

EPA,1992 Chronic Daily Intake (COl) (mg/kg/day) = 

--
EPA, 1993 CW x CF x IRGW x EF x ED 

EPA, 1993 

EPA, 1993 
BW x AT 

EPA,1993 

EPA, 1989 

EPA, 1989 

EPA,2001 Dermally Absorbed Dose (mg/kg/day) 

EPA,2001 
DAevent x EV x EF x ED x SA 

EPA,1992 = 
EPA,1997 

BW x AT 

EPA,1993 

EPA,1993 DAevent calculated according to EPA, 1998. 

EPA, 1993 

EPA,1989 

EPA,1989 

.2003 
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Chemical ChronicJ Oral RIO Oral RIO 
of Potential Subchronic Value Units 

Concern 

Inorganics 
Aluminum Chronic 1.0E+00 mg/kg/day 
Arsenic Chronic 3.0E·04 mg/kg/day 
Beryllium Chronic 2.0E-03 mglkg/day 
Cadmium Chronic 5.0E-04 mglkg/day 
Cobalt Chronic 2.0E-02 mglkg/day 
Iron Chronic 6.0E-Ol mglkg/day 

I 

• 
TABLE 5.1 

NON-CANCER TOXICITY DATA -- ORAUDERMAL 
SWMU 2 - DYE BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

Oral to Dermal Adjusted Units Primary 
Adjustment Factor Dermal Target 

(1) RIO (2) Organ 

100% 1.0E+00 mglkg/day Immunological. Nails 
100% 3.0E-04 mg/kg/day Skin. CVS 

0.7% I.4E-05 mglkglday GS 
5% 2.5E-05 mglkglday Kidney 
1% 2.0E-04 mglkglday CVS.lmmune 

100% 6.0E-Ol mglkg/day liver. Blood. GS 

Combined 
Uncertainty/Modifying 

Factors 

NA 
3/1 

300/1 
1011 
NA 
NA 

mglkg/day I Manganese (Soil) ChroniC 7.2E-02 mglkg/day 4% 2.9E-03 CNS 111 

Nickel Chronic 2.0E-02 mg/kg/day 4% B.OE-04 mg/kg/day Body Weight 300/1 

Zinc Chronic 3.0E-Ol mglkg/day 1% 3.0E-03 mg/kg/day Blood 311 

Notes. 
(1) - EPA. 2001: Risk Assessment Guidance for Superfund (Part E. Supplemental Guidance for 

Dermal Risk Assessment) Interim. EPAl540/R/99/005. 
(2) - RfDdermal = RIDoral x Oral to Dermal Adjustment Factor. 
(3) • Dates of IRIS. HEAST. or NCEA. 

Definitions. 
CNS = Central nervous syslem. 
CVS = Cardiovascular system. 
Immune = Immunological. 
GS = Gastrointestinal. 
NA = Not applicable. 
IRIS = Integrated Risk Information System. 
HEAST = Health Effects Assessment Summary Tables. 
NCEA = U.S. EPA National Center for Environmentat Assessment 

(U.S. EPA Region 3 RBC Table. September 2001). 

• 
Sources of RIO: Dates of RIO: 

Target Organ Target Organ (3) 
(MM/DDIYV) 

NCEA 9/25/01 
IRIS 03/27/02 
IRIS 03127/02 
IRIS 03127/02 

NCEA 10101/02 
NCEA 9/25/01 
IRIS 03127/02 
IRIS 03127/02 
IRIS 1/29103 

?>,.~ 

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

~.: ~ .. ~. 

.,~~ 
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Chemical Oral 

of Potential Cancer Slope Factor 

Concern 

Inorganics 

Alu'minum NA 

Arsenic 1.SE+00 

Beryllium NA 

Cadmium NA 

Cobalt NA 

Iron NA 

Manganese NA 

Nickel NA 

Zinc NA 

Notes: 

TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

SWMU 2 - DYE BURIAL GROUND 
NSWC CRANE 

CRANE, INDIANA 

Oral to Dermal Adjusted Dermal Units 

Adjustment Cancer Slope Factor 

Factor (1) (2) 

NA NA NA 

100% 1.5E+00 (mg/kg-day) 
-1 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

EPA Group: 

A - Human carcinogen .. 

Weight of Evidencel Source 

Cancer Guideline 

Description 

NA NA 

A IRIS 

B1 IRIS 

B1 IRIS 

NA NA 

NA NA 

0 IRIS 

NA NA 

0 IRIS 

(1) - EPA, 2001: Risk Assessment Guidance for Superfund (Part E, 

Supplemental Guidance for Dermal Risk Assessment) Interim. 

E P Al540/R/99/005. 

B1 - Probable human carcinogen - indicates that limited human data are available. 

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

(2) - CSFdermal = CSForal/Oral to Dermal Adjustment Factor. 

(3) - Dates of IRIS, HEAST, or NCEA. 

Definitions: 

IRIS = Integrated Risk Information System. 

HEAST = Health Effects Assessment Summary Tables. 

NA = Not Available. 

• 

inadequate or no evidence in humans. 

C - Possible human carcinogen. 

0- Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenicity. 

• 

Date (3) 

(MM/DDIYY) 

~ 

NA 

03/27102 

03127102 

03/27102 

01/29/03 

NA 

03/27102 

NA 

01/29/03 

A003 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.1 
CALCULATION OF NON-CANCER HAZARDS - ADULT CONSTRUCTION WORKERS CONTACT WITH SWMU 2 SOIL 

REASONABLE MAXIMUM EXPqSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: SWMU 2 - Dye Buriat Ground 

Receptor Population: Construction Workers 

Receptor Age: Adult 

----

Chemical Medium 

of Potential EPC 

Concem Value 

Aluminum 6566 

Arsenic 2.91 

Iron 14436 

(Total) 

Aluminum 6566 

Arsenic 2.91 

Iron 14436 

(Total) 

----

Medium Route Route 

EPC EPC EPC 

Units Value Units 

mglkg 6566 mgikg 

mglkg 2.91 mglkg 

mglkg 14436 mglkg 

mg/kg 6566 mglkg 

mg/kg 2.91 mglkg 

mg/kg 14436 mg/kg 

~ 

NSWC CRANE 
CRANE, INDIANA 

EPC Intake Intake Reference Reference Relerence 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

for Hazard Units 

Calculation (1) 

M 1.2E-03 mg/kg-day loOE+OO mg/kg-day N/A 

M 5.5E-07 mg/kg-day 3.0E-04 mglkg-day N/A 

M 2.7E-03 mglkg-day 6.0E-01 mg/kg-day N/A 
, --- -_ .... _--

M· NA mglkg-day 1.0E+OO mglkg-day N/A 

M 3.4E-06 mg/kg-day 3.0E-04 mglkg-day N/A 

M NA mg/kg-day 6.0E-01 mglkg-day N/A ----- .. - .. --

• 

Relerence Hazard 

Concentration Quotient 

Units ~.~. ... , 
i" ~ 

N/A lo2E-03 
N/A lo6E-03 
N/A 4.5E-03 

:·f;r. 
-.~r 

7.6E-03 ... : - ..... : .. :'. ,~;,,~~~~ 
N/A NA ,. ... '-'0;;-'.:;:-
N/A 1;1E-04 .~~ 

N/A fltA 

1.1E-04 
.-*~ 
'1' 

Total of Routes I 7.7E-03 I .-J~~ 

";' 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.2 
CALCULATION OF NON-CANCER HAZARDS - ADULT CONSTRUCTION WORKERS CONTACT WITH SWMU 2 SOIL 

CENTRAL TENDENCY EXPOSURE 

I
scenario Timeframe: CurrenVFuture 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Construction Workers 

Recepto~ge: Adult 

Chemical Medium Medium Route Route 

NSWC CRANE 
CI'lANE, INDIANA 

EPC Intake Intake Reference Reference Reference 

of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Concern Value Units Value Units for Hazard Units 

Calculation (1) 

Aluminum 6588 mg/kg 6588 mgikg M 6.2E-04 mg/kg-day 1.0E+OO rng/kg-day N/A 

Arsenic 2.91 mg/kg 2.91 mglkg M 2.7E-07 mg/kg-day 3.0E-04 mg/kg-day N/A 

Iron 14438 mglkg 14438 mglkg M 1.4E-03 mgikg-day 6.0E-Ol mgikg-day N/A 
--~--------

(Total) 

Aluminum 6588 mgikg 6588 mg/kg M NA mg/kg-day 1.0E+OO mgikg·day N/A 

Arsenic 2.91 mgikg 2.91 . mglkg M 1.IE·08 mglkg-day 3.0E-04 mg/kg-day N/A 

Iron 14438 mglkg 14438 mgikg M NA mg/kg-day 6.0E-Ol N/A 

Reference Hazard 

Concentration Quotient 

Units 

N/A 6.2E-04 
N/A 9.1E-04 
N/A 2.3E-03 

3.8E-03 
N/A NA 
N/A 3.8E-05 
N/A NA '!'g/kg-da'L. ---- _.-.-." ... 

(Total) 3.8E-05 

Total of Routes I 3.8E-03 i 

" 
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Exposure 

Roule 

Ingestion 

Dermal 

TABLE 7.3 
CALCULATION OF NON-CANCER HAZARDS - ADOLESCENT TRESPASSER CONTACT WITH SWMU 2 SEDIMENT 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: CurrenVFulure 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Chemical Medium Medium Roule Roule 

NSWCCRANE 
CRANE, INDIANA 

EPC tntake Intake Reference Reference Reference 

of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Concern Value Units Value Units for Hazard Units 

Calculation (1) 

Manganese 3200 mglkg 3200 mglkg M 1.1E-03 mg/kg-day ·7.2E·02 mglkg·day N/A 
___ 4_ .. .. 

(Total) 

Manganese 3200 mg/kg 3200 mglkg M NA mglkg-day 2.9E-03 m~l.~!l::?~},. N/A 
.. _. 

(Total) 

~..-, 

• 

Reference Hazard 

Concentration Quotient 

Units 

~~~ 

N/A 1.SE-02 

1.SE-02 
N/A NA 

~ 

.----~. ----- ... ·.i·.!.~ 

-- .... --:?,;-;.~ 
Total of ROulesll 1.SE-02 ~ ... ~ 

:~ 
.::~ 
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Exposure 

Route 

tngestion 

Dermal 

TABLE 7.4 
CALCULATION OF NON-CANCER HAZARDS - ADOLESCENT TRESPASSER CONTACT WITH SWMU 2 SEDIMENT 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor~: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

Manganese 3200 

Medium Route 

EPC EPC 

Units Value 

mglkg 3200 

NSWC CRANE 
CRANE. INDIANA 

- .-

Route EPC Intake Intake Reference Reference 

.EPC Selected (Non-Cancer) (Non·Cancer) Dose Dose Units 

Units for Hazard Units 

Calculation (1) 

mg/kg M 2.7E-04 mg/kg-day 7.2E-02 mg/kg-day 

.. _--

Reference 

Concentration 

N/A 
---~. _ .. - . -

(Total) 

Manganese 3200 mg/kg 3200 mg/kg M NA mglkg·day 2.9E-03 N/A 

--- _. 

Reference Hazard 

Concentration Quotient 

Units 

N/A 3.7E-03 

3.7E-03 
N/A NA mglkg-~ _.- .. _- --". _. -- _. 

(Total) --
Total of Routes I 3.7E-03 I 

• • ./2003 



• • 

Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.5 
CALCULATION OF NON-CANCER HAZARDS - ADOLESCENT TRESPASSER CONTACT WITH SWMU 2 SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 523 

Arsenic 0.410 

Iron 874 

(Total) 

Aluminum 523' 

Arsenic 0.410 

Iron 874 

(Total) 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

ug/L 523 ug/L 

ugiL 0.410 ug/L 

ug/L 874 ugiL 

ugiL 523 ug/L 

ugiL 0.410 ug/L 

ug/L B74 ug/L 

NSWCCRANE 
CRANE, INDIANA 

EPC Intake Intake Reference Reference Reference 

Selected (Non-Cancer) . (Non·Cancer) Dose Dose Units Concentration 

for Hazard Units 

Calculation (1) 

M 6.9E-05 mg/kg·day 1.0E+OO mg/kg·day N/A 

M 5.4E-08 mg/kg·day 3.0E·04 mg/kg·day N/A 

M 1.2E·04 mg/kg·day 6.0E·Ol mg/kg·day N/A -_ .. ---- .. ~ 

M 2.3E-05 mg/kg·day 1.0E+00 mg/kg·day N/A 

M 1.8E-08 mg/kg·day 3.0E·04 mg/kg·day N/A 

M 3.BE·05 mg/kg·day 6.0E·Ol mg/kg·day N/A 
.-_ .. _----, 

• 

Reference Hazard 

Concentration Quotient 

Units 

N/A 6.9E·05 
N/A 1.8E·04 
N/A 1.9E-04 

4.4E·04 :-:··fj¥; 
N/A 2.3E·05 ~. ~. \, 

N/A 5.9E-05 ",t': 

N/A 6:3E·05 'hi 
1.5E-04 ~:-~. 

Total of Routes I 5.9E-Q4 I 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.6 
CALCULATION OF NON-CANCER HAZARDS - ADOLESCENT TRESPASSER CONTACT WITH SWMU 2 SURFACE WATER 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: CurrenUFuture 

Medium: Surtace Water 

Exposure Medium: Surtace Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor ~e: Adolescent 

~ 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 523 

Arsenic 0.410 

Iron 874 

(Total) 

Aluminum 523 

Arsenic 0.410 

Iron 874 

(Total) 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

ug/L 523 ug/L 

ug/L 0.410 ug/L 

ugiL 874 ug/L 

ug/L 523 ug/L 

ug/L 0.410 ug/L 

ug/L 874 ug/L 

NSWCCRANE 
CRANE, INDIANA 

EPC Intake Intake Reference Reference Reference 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concenlration 

for Hazard Units 

Calculation (1) 

M 1.7E-05 mg/kg·day 1.0E+00 .mg/kg-day N/A 

M 1.4E-08 mg/kg-day 3.0E-04 mg/kg-day N/A 

M 2.9E-05 mg/kg-day 6.0E-01 mg/kg·day N/A -_._ .. --_. --

M 5.4E-06 mg/kg-day 1.0E+00 mg/kg-day N/A 

M 4.2E-09 mg/kg-day 3.0E-04 mgikg·day N/A 

M 9.0E-06 mgikg-day 6.0E-01 mg/kg-day N/A 
----, .. 

• • 

Reference Hazard 

Concentration Quotient 

Units 

N/A 1.7E-05 
N/A 4.5E-05 
N/A 4.8E-05 

1.1E-04 
N/A 5.4E-06 
N/A 1.4E-05 
N/A 1.5E-05 

3.4E-05 

Total of Routes I 1.5E-04 I 

.2003 
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Exposure 

Route 

tngestion 

Dermal 

TABLE 7.7 
CALCULATION OF NON-CANCER HAZARDS - ADULT RECREATIONAL USER CONTACT WITH SWMU 2 SEDIMENT 

REASONABLE M~XIMUM EXPOSURE 

I
scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

xposure Point: SWMU 2 - Dye Burial Ground 

IR .. ecePtor Population: Recreational User 

Receptor Age: Adult 

Chemical 

of Potential 

Concem 

Manganese 

(Total) 

Manganese 

(Total) 

Medium 

EPC 

Value 

3200 

3200 

Medium Route 

EPC EPC 

Units Value 

mglkg 3200 

mg/kg 3200 

NSWCCRANE 
CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units for Hazard Units 

Calculation (1) 

mglkg M 6.SE-04 mg/kg-day 7.2E-02 mg/kg-day N/A 
-._-------

mg/kg M NA mg/kg-day 2.9E-03 mg/kg-day N/A 
~~--~-----~-

• 

Reference Hazard 

Concentration Quotient 

Units 

N/A 9.0E-03 
.-«f 

-,"'" 
9.0E-03 ~'l 

N/A NA 
'.t_) 

--
Totat of Routes I 9.0E-03 

'~~;~i 
-n 

: ~.~ 

-' ,.. 
-~"""1 
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Exposure 

Route 

Ingeslion 

Dermal 

TABLE 7.8 
CALCULATION OF NON-CANCER HAZARDS - ADULT RECREATIONAL USER CONTACT WITH SWMU 2 SEDIMENT 

CENTRAL TENDENCY EXPOSURE 

I
scenario Tlmeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

E~posure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Recreational User 

Receptor Agll: Adult 

Chemlcat Medium 

of Potential EPC 

Concern Value 

Manganese 3200 

(Total) 

Manganese 3200 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

NSWC CRANE 
CRANE, INDIANA 

Route Route EPC 

EPC EPC Selected 

Value Units for Hazard 

Calculation (1) 

3200 mglkg M 

3200 mg/kg M 

Intake Intake Reference Reference Reference 

(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Units 

1.6E-04 mg/kg-day 7.2E-02 mg/kg-day N/A 
--------.. _-----

NA mg/kg-day 2.9E-03 mg/kg-day N/A 
---------

• • 

Reference Hazard 

Concentration Quotient 

Units 

N/A 2.3E-03 

2.3E-03 
N/A NA 

--
Total of Routes I 2.3E-03 

.2003 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.9 
CALCULATION OF NON-CANCER HAZARDS - ADULT RECREATIONAL USER CONTACT WITH SWMU 2 SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE 
NSWCCRANE 

CRANE, INDIANA 

xposure Medium: Surface Water 

xposure Point: SWMU 2 - Dye Burial Ground 

Recreationat User 

Chemicat Medium Medium Route Route EPC Intake Intake Reference Reference Reference 

of Potential EPC. EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

Concern Value Units Value Units for Hazard Units 

Calculation (1) 

Aluminum 523 uglL 523 ug/L M 5.3E-05 mg/kg-day 1.0E+00 mg/kg-day N/A 

Arsenic 0.410 uglL 0.410 ug/L M 4.2E-08 mg/kg-day 3.0E-04 mg/kg-day N/A 

Iron 874 ug/L 874 ug/L M 8.9E-05 mg/kg-day 6.0E-Ol mg/kg·day N/A 
--- --------- .... -

(Total) 

Aluminum 523 ug/L 523 ug/L M 9.7E-06 mg/kg-day 1.0E+00 mg/kg·day N/A 

Arsenic 0.410 ug/L 0.410 ug/L M 7.6E-09 mg/kg-day 3.0E-04 mg/kg-day N/A 

Iron 874 ug/L 874 ug/L M 1.6E-05 mg/kg-day 6.0E-Ol mg/kg-day N/A 

Reference 

Concentration 

Units 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A --_._--._----_. --
(Total) 

• 

Hazard 

Quotient 

5.3E-05 

I.4E-04 

1.5E-04 

3.4E-04 

9.7E-06 

2.5E-05 

2.7E-05 

6:2E-05 

Total of Routes I 4.0E-04 I 

3/25/2003 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.10 
CALCULATION OF NON-CANCER HAZARDS - ADULT RECREATIONAL USER CONTACT WITH SWMU 2 SURFACE WATER 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: Fulure 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Recreational User 

Receptor l\9..e: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 523 

Arsenic 0.410 

Iron 874 

(Total) 

Aluminum 523 

Arsenic 0.410 

Iron 874 

(Tolal) 

Medium Roule Roule 

EPC EPC EPC 

Units Value Units 

ug/L 523 ug/L 

ug/L 0.410 ug/L 

ug/L 874 ug/L 

ug/L 523 ug/L 

ug/L 0.410 ug/L 

ug/L 874 ug/L 

NSWCCRANE 
CRANE, INDIANA 

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

EPC Intake Intake Reference Reference Reference 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Unils Concentration 

for Hazard Units 

Calculation (1) 

M 2.7E-05 mglkg-day 1.0E+00 mg/kg-day N/A 

M 2.1E-08 mg/kg-day 3.0E-04 mglkg-day N/A 

M 4.5E-05 mg/kg-day 6.0E-01 mglkg-day N/A -----_._--_ •.. 

M 4.8E-06 mglkg-day 1.0E+00 mglkg·day N/A 

M 3.8E-09 mg/kg-day 3.0E-04 mglkg·day N/A 

M 8.1E-06 mg/kg-day 6.0E-01 _ mglkg-day N/A 
-_.-.. _ .. _-- .. _ .. 

• • 

-----

Reference Hazard 

Concentration Quotient 

Units 

N/A 2.7E-05 
N/A 7.0E-05 
N/A 7.4E-05 

1.7E-04 
N/A 4.8E-06 
N/A 1.3E-05 
N/A 1.3E-05 

3.1E-05 

Total of Roules I 2.0E-04 I 

.2003 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.11 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT TAP WATER CONTACT WITH SWMU 2 GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 

Scenario Tlmeframe: Future 

IIMedium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennslvanian Aquifer 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 23300 

Arsenic 1.6 

Beryllium 4.7 

Cadmium 16 

Cobalt 445 

Nickel 868 

Zinc 2280 

(Total) 

Aluminum 23300 

Arsenic 1.6 

Beryllium 4.7 

Cadmium 16 

Cobalt 445 

Nickel 868 

Zinc 2280 

(Total) 

Medium Route 

EPC EPC 

Units Value 

ug/L 23300 

ug/L 1.6 

ug/L 4.7 

ug/L 16 

ug/L 445 

ug/L 868 

ug/L 2280 

ug/L 23300 

uglL 1.6 

ug/L 4.7 

ug/L 16 

ug/L 445 

ug/L 868 

ug/L 2280 

NSWCCRANE 
CRANE, INDIANA 

Route EPC Intake Intake Reference Reference Reference 

EPC Selected (Non-Cancer) {Non· Cancer) Dose (2) Dose Units Concentration 

Units for Hazard Units 

Calculation (I) 
,. 

ug/L M 2.2E+00 mg/kg/day 1.0E+00 mg/kg/day N/A 

ug/L M 1.5E·04 mg/kg/day 3.0E·Q4 mg/kg/day N/A 

ug/L M 4.5E·04 mg/kg/day 2.0E·03 mg/kg/day N/A 

ug/L M 1.5E·03 mg/kg/day 5.0E·04 mg/kg/day N/A 

ug/L M 4.3E·02 mg/kg/day 2.0E·02 mg/kg/day N/A 

ug/L M 8.3E-02 mg/kg/day 2.0E·02 mg/kg/day NIA 

ug/L M 2.2E-Ol mg/kg/day 3.0E·Ol mg/kg/day NIA 
-- ... - .. ---

ug/L M 2.5E-03 mg/kg/day 1.0E+00 mg/kg/day NIA 

uglL M 1.7E-07 mg/kglday 3.0E·04 mglkglday NIA 

ug/L M 5.0E·07 mg/kg/day I.4E·05 mg/kg/day N/A 

ug/L M 1.7E·06 mg/kg/day 2.5E·05 mg/kg/day NIA 

ug/L M 4.7E·05 mg/kg/day 2.0E·02 mg/kg/day NIA 

ug/L M 1.8E·05 mg/kg/day 8.0E·Q4 mg/kg/day N/A 

ug/L M I.4E·04 mg/kg/day 3.0E·Ol mglkg/day NIA 
--~--.~----

Reference 

Concentration 

Units 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

• 

Hazard 

Quotient 

-. 
2.2E+00 

5.1E·Ol 

2.3E·Ol 

3.1E+00 

2.1E+OO 

4.2E+00 

7.3E·Ol 

1.3E+Ol " 
2.5E·03 

5.6E·04 

3.5E·02 

6.8E·02 

2.3E·03 

2.3E·02 

4.8E·Q4 

1.3E·Ol 

I 1.3E+Ol 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.12 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT TAP WATER CONTACT WITHSWMU 2 GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennstvanian Aquifer 

Receptor Population: Resident 

Receptor Age: Child 

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

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 44S 

Nickel 868 

Zinc 2280 

(Total) 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 44S 

Nickel 868 

Zinc 2280 

(Total) 

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

Medium Route Route 

EPC EPC EPC 

Units Value Units 

ug/L 23300 ug/L 

ugiL 1.60 ug/L 

ugiL 4.70 ug/L 

ug/L 16.1 ug/L 

ug/L 44S ug/L 

ug/L 868 ug/L 

ugiL 2280 ug/L 

ug/L 23300 ug/L 

ugiL 1.60 ug/L 

ugiL 4.70 ug/L 

ugiL 16.1 ug/L 

ugiL 44S ug/L 

ugiL 868 ug/L 

ugiL 2280 ug/L 

NSWC CRANE 
CRANE, INDIANA 

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

EPC Intake Intake Relerence Reference Relerence 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 

for Hazard Units 

Calculation (1) 

M 6.6E-01 mg/kg/day 1.0E+00 mg/kg/day N/A 

M 4.SE-OS mg/kg/day 3.0E-04 mg/kg/day N/A 

M 1.3E-04 mg/kg/day 2.0E-03 mg/kg/day N/A 

M 4.SE-04 mg/kg/day S.OE-04 mg/kg/day N/A 

M 1.3E-02 mg/kg/day 2.0E-02 mg/kg/day N/A 

M 2.4E-02 mg/kg/day 2.0E-02 mg/kg/day N/A 

M 6.4E-02 mg/kg/day 3.0E-01 mg/kg/day N/A 
-----.- . 

M 1.tE-03 mg/kg/day 1.0E+00 mg/kg/day N/A 

M 7.SE-08 mg/kglday 3.0E-04 mglkglday NIA 

M 2.2E-07 mg/kg/day 1.4E-OS mg/kg/day NIA 

M 7.6E-07 mg/kg/day 2.SE-OS mg/kglday N/A 

M 2.1E-OS mg/kg/day 2.0E-02 mg/kg/day N/A 

M 8.2E-06 . mg/kg/day 8.0E-04 mg/kg/day NIA 

M 6.4E-OS mg/kg/day 3.0E·01 mg/kg/day N/A 
------

Reference 

Concentration 

Units 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

• • 

Hazard 

I 
Quotient 

6.6E-01 , 

i 
l.SE-01 

6.6E-02 

9.1E-01 

6.3E-01 
I 

1.2E+OO I 

2.1E-01 

3.8E+00 

1: 1 E-03 

2.SE-04 

1.6E-02 

3.0E-02 

1.0E-03 

1.0E-02 

2.1E-04 

S.9E-02 

I 3.9E+00 
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• • 

Exposure 

Route 

Ingestion 

Dermal 

TABLE 7.13 
CALCULATION OF NON-CANCER HAZARDS - ADULT RESIDENT TAP WATER CONTACT WITH SWMU 2 GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennslvanian Aquifer 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concem Value 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445 

Nickel 666 

Zinc 2260 

(Total) 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445 

Nickel 868 

Zinc 2260 

(Total) 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

ug/L 23300 ug/L 

ug/L 1.60 ug/L 

ugiL 4.70 ugiL 

ug/L 16.1 ug/L 

ug/L 445 ug/L 

ugiL 666 ug/L 

ug/L 2260 ugiL 

ug/L 23300 ug/L 

ugiL 1.60 ug/L 

ug/L 4.70 ug/L 

ug/L 16.1 ug/L 

ugiL 445 ugiL 

ugiL 666 ug/L 

ugiL 2260 ug/L 

NSWC CRANE 
CRANE. INDIANA 

EPC Intake Intake Reference Reference Reference 

Selected (Non-Cancer) (Non· Cancer) Dose Dose Units Concentration 

for Hazard Units 

Calculation (1) 

M , 6.4E-Ol mglkg/day 1.0E+00 mg/kg/day N/A 

M 4.4E-05 mglkg/day 3.0E·04 mglkg/day N/A 

M 1.3E-04 mglkg/day 2.0E-03 mglkg/day N/A 

M 4.4E-04 mglkg/day 5.0E-04 mglkg/day N/A 

M 1.2E-02 mglkg/day 2.0E-02 mg/kg/day N/A 

M 2.4E-02 ' mglkg/day 2.0E-02 mglkg/day N/A 

M 6.2E-02 mglkg/day 3.0E-Ol mglkg/day N/A 
. _-

M 1.4E-03 mglkg/day 1.0E+00 mg/kg/day N/A 

M 9.9E-06 mglkg/day 3.0E-04 mg/kg/day N/A 

M 2.9E-07 mg/kg/day I.4E-05 mglkg/day N/A 

M 9.9E-07 mg/kg/day 2.5E-05 mg/kg/day N/A 

M 2.7E-05 mg/kglday 2.0E·02 mg/kg/day N/A 

M 1.IE-05 mg/kglday 8.0E-04 mg/kg/day N/A 

M 6.4E-05 mglkg/day 3.0E-Ol mglkg/day N/A 
-_ .. _-

Reference 

Concentration 

Units 

N/~ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

• 

Hazard 

Quotient 

6.4E-Ol 

1.5E·Ol 

6.4E-02 

6.6E-Ol 

6.1E-Ol 

1.2E+00 

2.1E-Ol 

2.3E+00 

I.4E-03 

3.3E-04 i 

2.1E-02 

4.0E-02 

I.4E-03 

1.3E-02 

2.6E-04 

6.4E-02 

2.4E+OO 
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'I 

Exposure 

Roule 

Ingestion 

Dermal 

TABLE 7.14 
CALCULATION OF NON-CANCER HAZARDS - ADULT RESIDENT TAP WATER CONTACT WITH SWMU2 GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 

I
scenario Timeframe: Fulure 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennslvanian Aquifer 

Receptor Population: Resident 

Receptor Age: Adult 

- -~~~-.. .-

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 23300 

Arsenic 1.6 

Beryllium 4.7 

Cadmium 16 

Cobalt 445 

Nickel B6B 

Zinc 22BO 

(Total) 

Aluminum 23300 

Arsenic 1.6 

Beryllium 4.7 

Cadmium 16 

Cobalt 445 

Nickel B6B 

Zinc 22BO 

(Total) 

.- .-

Medium Route Roule 

EPC EPC EPC 

Units Value Units 

ug/L . 23300 ug/L 

ug/L 1.6 ug/L 

ug/L 4.7 ug/L 

ug/L 16 ug/L 

ug/L 445 ug/L 

ug/L B68 ug/L 

ug/L 22BO ug/L 

ug/L 23300 ug/L 

ug/L 1.6 ugiL 

ugiL 4.7 ug/L 

ug/L 16 ug/L 

ug/L 445 ug/L 

ug/L B6B ug/L 

ug/L 22BO ug/L 

NSWC CRANE 
CRANE, INDIANA 

/" 
~- ---- -------- -----

EPC Intake Intake Reference Reference Reference Reference 

Selected (Non-Cancer) (Non·Cancer) Dose Dose Units Concenlration Concentration 

for Hazard Units Units 

Calculation (1) 

M 3.0E-Ol mg/kg/day 1.0E+00 mglkg/day N/A N/A 

M 2.1E-05 mglkg/day 3.0E-04 mg/kg/day N/A N/A 

M 6.0E-05 mglkg/day 2.0E-03 mg/kg/day N/A N/A 

M 2.1E-04 mglkglday 5.0E-04 mglkg/day N/A N/A 

M 5.7E-03 mglkg/day 2.0E-02 mg/kg/day N/A N/A 

M 1.IE-02 mglkg/day 2.0E-02 mg/kg/day N/A N/A 

M 2.9E-02 mglkg/day 3.0E-Ol mglkg/day N/A N/A 
~~~-. 

M 6.4E-04 mg/kg/day 1.0E+00 mglkg/day N/A N/A 

M 4.4E-OB mg/kg/day 3.0E-04 mg/kg/day N/A N/A 

M 1.3E-07 mglkglday 1.4E-05 mglkg/day N/A N/A 

M 4.4E-07 mgikg/day 2.5E-05 mglkg/day N/A N/A 

M 1.2E-05 mg/kg/day 2.0E-02 mglkg/day N/A N/A 

M 4.BE-06 mglkg/day B.OE-04 mg/kg/day N/A N/A 

M 3.BE-05 mg/kg/day 3.0E-Ol mg/kg/day N/A N/A --_. __ .-
Total Hazard Index Across All Exposure Roules/Pathways 

• • 

Hazard 

Quotient 

3.0E-Ol 

6.BE-02 

3.0E-02 

4.1E-Ol 

2.9E·Ol 

5.6E-Ol 

9.7E-02 

1.IE+OO 

6.4E-04 

1.5E-04 

9.2E-03 

I.BE-02 

6.1E-04 

6.0E-03 

1.3E-04 

2.BE-02 

I 1.IE+OO I -
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• 

·Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.1 

CALCULATION OF CANCER RISKS - ADULT CONSTRUCTION WORKERS CONTACT WITH SWMU 2 SOIL 
- REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Construction Workers 

Receptor Age: Adult 

-----

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 6588 

Arsenic 2.91 

Iron 14438 

(Total) 

Aluminum 6588 

Arsenic 2.91 

Iron 14438 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

NSWC CRANE 
CRANE, INDIANA 

------

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (t) 

6588 mg/kg M 

2.91 mg/kg M 

14438 mg/kg M 

6588 mg/kg M 

2.91 mg/kg M 

14438 mg/kg M 

----

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.8E-05 mg/kg-day -- 1/( mg/kg-day) 

7.8E-09 mg/kg-day 1.5E+OO I/(mg/kg-day) 

3.9E-05 mg/kg-day -- _lli~g/kg-day) -------.-<-

NA mg/kg-day -- I/(mg/kg-day) 

4.8E-l0 mg/kg-day 1.5E+OO I/(mg/kg-day) 

NA mg/kg-day -- , _Yl~g/kg-day) 

Total of Routes I 

• 

Cancer 

Risk .! 

-- .. 
1.2E-08 

-- :, .. :,,! 
1.2E-08 

~ .. "';. . 

--
7.2E-l0 

.... 'l 

7.2E-l0 

1.2E-08 I 

3/25/2003 



Exposure 

Route 

Ingestion 

Dermal 

• 

TABLE 8.2 
CALCULATION OF CANCER RISKS - ADULT CONSTRUCTION WORKERS CONTACT WITH SWMU 2 SOIL 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Construclion Workers 

Receptor Age: Adult 

NSWC CRANE 
CRANE, INDIANA 

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

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

Concern Value Units Value Units Calculation (1) Units 

Aluminum 6588 mg/kg 6588 mg/kg M 8.8E-06 mg/kg-day -- 1 I( mg/kg-day) 

Arsenic 2.91 mg/kg 2.91 mg/kg M 3.9E-09 mg/kg-day 1.5E+OO 1 I( mg/kg-day) 

Iron 14438 mg/kg 14438 mg/kg M 1.9E-05 mg/kg-day -- _ ~!( mg/kg-day) ._-.. -
(Total) 

Aluminum 6588 mg/kg 6588 mg/kg M NA mg/kg-day -- 1/(mg/kg-day) 

Arsenic 2.91 mg/kg 2.91 mg/kg M 1.6E-l0 mg/kg-day 1.5E+OO 1/(mg/kg-day) 

Iron 14438 mg/kg 14438 mg/kg M NA mg/kg-day -- 1 I( mg/kg-day) 
--- --

(Total) 

Total of Routes I 

• 

Cancer 

Risk 

--
5.9E-09 

--
5.9E-09 

--
2.4E-l0 

--
2.4E-l0 

6.1E-09 I 

'-
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• 

I 

---

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.3 

CALCULATION OF CANCER RISKS - ADOLESCENT TRESPASSER CONTACT WITH SWMU 2 SEDIMENT 
REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure POint: SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

-- .-

Chemical Medium 

of Potential EPC 

Concern Value 

Manganese 3200 

(Total) 

Manganese 3200 

(Total) 

-

Medium 

EPC 

Units 

mg/kg 

mg/kg 

NSWC CRANE 
CRANE, INDIANA' 

-

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

3200 mg/kg M 1.7E-04 mg/kg-day -------.. --~. 

3200 mg/kg M NA mg/kg-day -- ---_. 

Cancer Slope 

Factor Units 

.. _lIJl11g/kg-day) 

_1/Lmg/kg-day) 

Total of Routes II 

• 

Cancer 

Risk 

--
--
--
--

3/25/2003 
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Exposure 

Route 

Ingestion 

Dermal 

• 

TABLE 8.4 
CALCULATION OF CANCER RISKS - ADOLESCENT TRESPASSER CONTACT WITH SWMU 2 SEDIMENT 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: ·SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

NSWC CRANE 
CRANE, INDIANA 

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

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

Concern Value Units Value Units Calculation (1) Units 

Manganese 3200 mg/kg 3200 mg/kg M 4.2E-05 mg/kg-day -- __ 1/(mg/kg-day) 
--

(Total) 

Manganese 3200 mg/kg 3200 mg/kg M NA mg/kg-day -- _ ._!!~rl1g/kg-day) 
(Total) 

Total of Routes I 

/" 

• 

Cancer 

Risk 

--
--
--
--
-- I 

.2003 



• 

Exposure 

Route 

Ingestion 

Dermal 

-

• 
TABLE 8.5 

CALCULATION OF CANCER RISKS - ADOLESCENT TRESPASSER CONTACT WITH SWMU 2 SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure POint: SWMU 2 - Dye Burial Ground 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 523 

Arsenic 0.410 

Iron 874 

(Total) 

Atuminum 523 

Arsenic 0.410 

Iron 874 

(Total) 

NSWC CRANE 
CRANE, INDIANA 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

ug/L 523 ug/L 

ug/L 0.410 ug/L 

ug/L 874 ug/L 

ug/L 523 ug/L 

ug/L 0.410 ug/L 

ug/L 874 ug/L 

-
EPC Selected Intake Intake Cancer Slope 

for Risk (Cancer) (Cancer) Factor 
Calculation (1) Units 

M 1.1 E-05 mg/kg-day --
M 8.5E·09 mg/kg-day 1.5E+00 

M 1.8E·05 mg/kg-day --
----

M 3.6E-06 mg/kg-day .-
M 2.8E·09 mg/kg·day 1.5E+00 

M 6.0E-06 mg/kg·day ----.-----.-- -

Cancer Slope 

Factor Units 

1/( mg/kg-day) 

1/(mg/kg-day) 

y(mg/kg-day) 

1/(mg/kg-day) 

1/(mg/kg·day) 

_ 1/(mg/kg-day) 

Total of Routes I 

• 

Cancer 

Risk 

.-
1.3E-08 

.-
1.3E-08 

_. 

4.2E·09 
_. 

4.2E·09 

1.7E·08 I 

3125/2003 
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Exposure 

Route 

Ingestion 

Dermal 

• 

TABLE 8.6 
CALCULATION OF CANCER RISKS - ADOLESCENT TRESPASSER CONTACT WITH SWMU 2 SURFACE WATER 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 2 . Dye Burial Ground 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 523 

Arsenic 0,410 

Iron 874 

(Total) 

Aluminum 523 

Arsenic 0,410 -
Iron 874 

(Total) 

NSWC CRANE 
CRANE, INDIANA 

Medium Route Route 

EPC EPG EPC 

Units Value Units 

ug/L 523 ug/L 

ug/L 0.410 ug/L 

ug/L 874 ug/L 

ug/L 523 ug/L 

ug/L 0,410 ug/L 

ug/L 874 ug/L 

• 

EPC Selected Intake Intake Cancer Slope 

for Risk (Cancer) (Cancer) Factor 
Calculation (1) Units 

M 2.7E-06 mg/kg-day .-

M 2.1E-09 mg/kg-day 1.5E+00 

M 4.6E-06 mg/kg-day -- .. 

M 8.4E-07 mg/kg-day --
M 6.6E-l0 mg/kg-day 1.5E+00 

M I,4E-06 mg/kg-day --
+--. 

-

Cancer Slope Cancer 

Factor Units Risk 

I/(mg/kg·day) --
I/(mg/kg-day) 3.2E-09 

__ !!!mg/kg-day) --
3.2E-09 

I/(mg/kg-day) --
I/(mg/kg-day) 9.9E-l0 

~!~rng/kg-day) --
9.9E-l0 

Total of Routes I 4.2E-09 I 

.2003 



• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.7 

CALCULATION OF CANCER RISKS· ADULT RECREATIONAL USER CONTACT WITH SWMU 2 SEDIMENT 
REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWMU 2 . Dye Burial Ground 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Manganese 3200 

(Total) 

Manganese 3200 

(Total) 

NSWC CRANE 
CRANE. INDIANA 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

mg/kg 3200 mg/kg 

mg/kg 3200 mg/kg 

EPC Selected Intake Intake Cancer Slope 

for Risk (Cancer) (Cancer) Factor 
Calculation (1) Units 

M 2.8E·04 mg/kg·day .. 
.. __ .. 

M NA mg/kg·day .. 
~~---.-- . 

• 

Cancer Slope Cancer ..: 
Factor Units Risk 

.. 1 ~(mg/kg·day) .. 
.. 'l~ 

IlL n;.g/kg·day) .. 
. . 

.. 

Total of Routes I .. I , 
.i 

3/25/2003 



Exposure 

Route 

Ingestion 

Dermal 

• 

TABLE 8.8 
CALCULATION OF CANCER RISKS - ADULT RECREATIONAL USER CONTACT WITH SWMU 2 SEDIMENT 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Recreational User 

Receptor Age: Adult 

NSWC CRANE 
CRANE, INDIANA 

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

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

Concern Value Units Value Units Calculation (1) Units 

Manganese 3200 mg/kg 3200 mg/kg M 2.1E-05 mg/kg-day _. _ .1/(rng/kg-day) - -
(Total) 

Manganese 3200 mg/kg 3200 mg/kg M NA mg/kg-day -- . ____ ~mg/kg-day) 

(Total) 

Total of Routes I 

• 

Cancer 

Risk 

--
--
--
--
--
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• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.9 

CALCULATION OF CANCER RISKS - ADULT RECREATIONAL USER CONTACT WITH SWMU 2 SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE 

IScenario Timeframe: Future 
I 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 523 

Arsenic 0.410 

Iron B74 
(Total) 

Aluminum 523 

Arsenic 0.410 

Iron B74 
(Total) 

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

523 ug/L M 2.3E-05 mg/kg-day --
0.410 ug/L M 1.BE-OB mg/kg-day 1.5E+00 

B74 ug/L M 3.BE-05 mg/kg-day -- ._-

523 ug/L M 4.1E-06 mg/kg-day --
0.410 ug/L M 3.2E-09 mg/kg-day 1.5E+00 

B74 ug/L M 6.9E-06 mg/kg-day --

• 

Cancer Slope Cancer 

Factor Units Risk 

1/( mg/kg-day) --
1/(mg/kg-day) 2.7E-OB 

_~/(m~/kg-day) -- ,;.,'.,-
2.7E-OB 

1/(mg/kg-day) --
1/(mg/kg-day) 4.9E-09-

1/(mg/kg-day) --
4.9E-09 

Total of Routes I 3.2E-OB I 
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Exposure 

Route 

Ingestion 

Dermal 

• 

TABLE 8.10 
CALCULATION OF CANCER RISKS - ADULTRECREATIONAL USER CONTACT WITH SWMU 2 SURFACE WATER 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: SWMU 2 - Dye Burial Ground 

Receptor Population: Recreational User 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 523 

Arsenic 0.410 

Iron 874 

NSWC CRANE 
CRANE,INDIANA 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

ug/L 523 ug/L 

ug/L 0.410 ug/L 

ug/L 874 ug/L 

EPC Selected Intake Intake Cancer Slope 

for Risk (Cancer) (Cancer) Factor 
Calculation (1) Units 

M 3.4E-OB mg/kg-day --
M 2.7E-09 mg/kg-day 1.5E+00 

M 5.7E-OB mg/kg-day -- -.--... -
(Total) 

Aluminum 523 ug/L 523 ug/L M B.2E-07 mg/kg-day --
Arsenic 0.410 ug/L 0.410 ug/L M 4.9E-l0 mg/kg-day 1.5E+00 

Iron 874 ug/L 874 ug/L M 1.0E-OB mg/kg-day -- -.. 
(Total) 

• 

Cancer Slope Cancer 

Factor Units Risk 

I/(mg/kg-day) --
I/(mg/kg-day) 4.0E-09 

I/(mg/kg-day) --
4.0E-09 

t/(rng/kg-day) --
I/(mg/kg-day) 7.3E-l0 

I/(mg/kg-day) --
7.3E-l0 

Total of Routes I 4.8E-09 I 
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• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLES.11 

CALCULATION OF CANCER RISKS.- CHILD RESIDENT TAP WATER CONTACT WITH SWMU 2 GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennslvanian Aquifer 

Receptor Population:. Resident 

Receptor Age: Child 

NSWC CRANE 
CRANE, INDIANA 

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

of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 
Concern Value Units Value Units Calculation (1) Units 

Aluminum 23300 ug/L 23300 ug/L M 1.92E-Ol mg/kg/day NA 1/(mg/kg-day) 

Arsenic 1.60 ug/L 1.60 ug/L M 1.3E-05 mg/kg/day 1.5E+00 1/(mg/kg-day) 

Beryllium 4.70 ug/L 4.70 ug/L M 3.9E-05 mglkg/day NA 1/(mg/kg-day) 

Cadmium 16.1 ug/L 16.1 ug/L M 1.3E-04 mg/kg/day NA 1/(mg/kg-day) 

Cobalt 445 ug/L 445 ug/L M 3.7E-03 mg/kg/day NA 1/( mglkg-day) 

Nickel 868 ug/L 868 ug/L M 7.1E-03 mg/kg/day NA I/(mg/kg-day) 

Zinc 2280 ug/L 2280 ug/L M 1.9E-02 mg/kg/day NA . __ __ !!img/kg-day) 

(Total) 

Aluminum 23300 ug/L 23300 ug/L M 2.1E-04 mg/kg/day NA I/(mg/kg-day) 

Arsenic 1.60 ug/L 1.60 ug/L M 1.4E-08 mg/kg/day 1.5E+00 I/(mg/kg-day) 

Beryllium 4.70 ug/L 4.70 ug/L M 4.2E-08 mg/kg/day. NA I/(mg/kg-day) 

Cadmium 16.1 ug/L 16.1 ug/L M 1.5E-07 mg/kg/day NA I/(mg/kg-day) 

Cobalt 445 ug/L 445 ug/L M 4.0E-06 mg/kg/day NA I/(mg/kg-day) 

Nickel 868 ug/L 868 ug/L M 1.6E-06 mg/kg/day NA I/(mg/kg-day) 

Zinc 2280 ug/L 2280 ug/L M 1.2E-05 mg/kg/day NA . _1/(mg/kg-day) -----_. 
(Total) 

• 

Cancer 

Risk. 

--
2.0E-05 

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

2.0E-05 

--
2.2E-08 

--
--
--
--
--

2.2E-08 
i 
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Exposure 

Route 

Ingestion 

Dermal 

• 

TABLE 8.12 
CALCULATION OF CANCER RISKS - CHILD RESIDENT TAP WATER CONTACT WITH SWMU 2 GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: Future 

Medium: Ground Water' 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennslvanlan Aquifer 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 23300 

Arsenic 2 

Beryllium 4.70 

Cadmium 16.10 

Cobalt 445.00 

Nickel 868.0 

Zinc 2280 

(Total) 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.10 

Cobalt 445.00 

Nickel 868.0 

Zinc 2280 

(Total) 

Medium 

EPC 

Units 

ug/L 

ug/L / 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

2.33E+04 ug/L M 1.88E-02 mg/kg/day NA 

2 ug/L M 1.3E-06 mg/kg/day 1.5E+00 

4.70 ug/L M 3.8E-06 mg/kg/day NA 

16.10 ug/L M I 1.3E-05 mg/kg/day NA 

445.00 ug/L M 3.6E-04 mg/kg/day NA 

868.0 ug/L M 7.0E-04 mg/kg/day NA 

2280 ug/L M. 1.8E-03 mg/kg/day NA 

23300 ug/L M 3.1E-05 mg/kg/day NA 

1.60 ug/L M 2.2E-09 mg/kg/day 1.5E+00 

4.70 ug/L M 6.3E-09 mg/kg/day NA 

16.10 ug/L M 2.2E-08 mg/kg/day NA 

445.00 ug/L M 6.0E-07 mg/kg/day NA 

868.0 ug/L M 2.3E-07 mg/kg/day NA 

2280 ug/L M I.BE-06 mg/kg/day NA -_.-

• 

Cancer Slope Cancer 

Factor Units Risk 

I/(mg/kg-day) --
I/(mg/kg-day) 1.9E-06 

I/(mg/kg-day) --
I/(mg/kg-day) --
1 I( mg/kg-day) --
I/(mg/kg-day) --

. __ !!(mg/kg-day) --
1.9E-06 

I/(mg/kg-day) --
I/(mg/kg-day) 3.2E-09 

I/(mg/kg-day) --
I/(mg/kg-day) --
I/(mg/kg:day) --
I/(mg/kg-day) --
1_/(mg/kg-day) --

3.2E-09 

Total of Routes I 1.9E-06 I 
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• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.13 

CALCULATION OF CANCER RISKS - ADULT RESIDENT TAP WATER CONTACT WITH SWMU 2 GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Penns Ivan ian Aquifer 

Receptor Population: Resident. 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445 

Nickel 868 

Zinc 2280 

(Total) 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445 

Nickel 868 

Zinc 2280 

(Total) 

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE. 
CRANE, INDIANA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

23300 ug/L M 2.2E-Ol mg/kg/day NA 

1.60 ug/L M 1.5E-05 mg/kg/day 1.5E+00 

4.70 ug/L M 4.4E-05 mg/kg/day NA 

16.1 ug/L M 1.5E-04 mg/kg/day NA 

445 ug/L M 4.2E-03 mg/kg/day NA 

868 ug/L M· 8.2E-03 mg/kg/day NA 

2280 ug/L M 2.1E-02 mg/kg/day NA -----_ ... 

23300 ug/L M 4.9E-04 mg/kg/day NA 

1.60 ug/L M 3.4E-08 mg/kg/day 1.5E+00 

4.70 ug/L M 9.9E-08 mg/kg/day NA 

16.1 ug/L M 3.4E-07 mg/kg/day NA 

445 ug/L M 9.4E-06 mg/kg/day NA 

868 ug/L M 3.7E-06 mg/kg/day NA 

2280 ug/L M 2.9E-05 mg/kg/day NA .------.. 

• 

Cancer Slope Cancer 

Factor Units Risk 

1/(mg/kg-day) --
1 I( mg/kg-day) 2.3E-05 

I/(mg/kg-day) --
1/(mg/kg-day) --
I/(mg/kg-day) --
I/(mg/kg-day) --
1/(mg/kg-day) --

2.3E-05 

1/(mg/kg-day) --
1/(mg/kg-day) 5.1E-08 

1 I( mg/kg-day) --
1/(mg/kg-day) --
1 I( mg/kg-day) --
1 I( mg/kg-day) --

._1!.(.mg/kg-day) --
5.1E-08 

Total of Routes I 2.3E-05 I 
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---- ---

Exposure 

Route 

Ingestion 

, 

Dermal 

• 

TABLE 8.14 
CALCULATION OF CANCER RISKS - ADULT RESIDENT TAP WATER CONTACT WITH SWMU 2 GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 

,Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennslvanian Aquifer 

Receptor Population: Resident 

Receptor Age: Adult 

--- ._--- --- --

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445.0 

Nickel 868.0 

Zinc 2280 

(Total) 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445.0 

Nickel 868.0 

Zinc 2280 

(Tolal) 

-- -_.-

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 

---- -- _._- ---

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

23300 ug/L M 3.0E-.02 mg/kg/day NA 

1.60 ug/L M 2.1E-06 mg/kg/day 1.5E+00 

4.70 ug/L M 6.0E-06 mg/kg/day NA 

16.1 ug/L M 2.1E-05 mg/kg/day NA 

445.0 ug/L M 5.7E-04 mg/kg/day NA 

868.0 ug/L M 1.IE-03 mg/kg/day NA 

2280 ug/L M 2.9E-03 mg/kg/day NA - ---_ .. - ~ 

23300 ug/L M 6.4E-05 mg/kg/day NA 

1.60 ug/L M 4.4E-09 mg/kg/day 1.5E+00 

4.70 ug/L M 1.3E-08 mg/kg/day NA 

16.1 ug/L M 4.4E-08 mg/kg/day NA 

445.0 ug/L M 1.2E-06 mg/kg/day NA 

868.0 ug/L M 4.8E-07 mg/kg/day NA 

2280 ug/L M 3.8E-06 mg/kg/day NA 
----

• 

-- --

i 
Cancer Slope Cancer 

Factor Units Risk 

I/(mg/kg-day) --
I/(mg/kg-day) 3.1E-06 

1/(mg/kg-day) --
1/(mg/kg-day) --
1/(mg/kg-day) --

I 
1/(mg/kg-day) --
1/(~g/kg-day) --

3.1E-06 

1/(mg/kg-day) -- I 

I/(mg/kg-day) 6.6E-09 
I I/(mg/kg-day) --

I/(mg/kg-day) --
I/(mg/kg-day) --
lI(mg/kg-day) --

I 
_lIJmg/kg-day) --

6.6E-09 

Tolal of Routes I 3.1E-06 
I 
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• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.15 

CALCULATION OF CANCER RISKS - LIFETIME RESIDENT TAP WATER CONTACT WITH SWMU 2 GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennslvanian Aquifer 

Receptor Population: Resident 

Receptor Age: Child/Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445 

Nickel 868 

Zinc 2280 

(Total) 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445 

Nickel 868 

Zinc 2280 

(Total) 

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Faclor 

Value Units Calculation (1) Units 

23300 ug/L M 2.2E-Ol mg/kg-day --
1.60 ug/L M 2.8E-05 mg/kg-day 1.5E+00 

4.70 ug/L M 4.4E-05 mg/kg-day --
16.1 ug/L M 1.5E-04 mg/kg-day --
445 ug/L M 4.2E-03 mg/kg-day --
868 ug/L M 8.2E-03 mg/kg-day --
2280 ug/L M 2.1E-02 mg/kg-day --- -_ .. _-

23300 ug/L M 4.9E-04 mg/kg-day --
1.60 ug/L M 4.8E-08 mg/kg-day 1.5E+00 

4.70 ug/L M 9.9E-08 mg/kg-day --
16.1 ug/L M 3.4E-07 mg/kg-day --
445 ug/L M 9.4E-06 mg/kg-day --
868 ug/L M 3.7E-06 mg/kg:day --

2280 ug/L M 1.3E-08 mg/kg-day -- ---. 

Cancer Slope 

Factor Units 

I/(mg/kg-day) 

1f(mg/kg-day) 

1f( mg/kg-day) 

I/(mg/kg-day) 

1/( mg/kg-day) 

1/( mg/kg-day) 

__ 1!( mg/kg-day) 

I/(mg/kg-day) 

I/(mg/kg-day) 

I/(mg/kg-day) 

I/(mg/kg-day) 

I/(mg/kg-day) 

I/(mg/kg-day) 

_~ Ijmg/kg-day) 

Total of Routes I 

• 

Cancer 

Risk 

--
4.2E-05 

--
--

--

4.2E-05 

--
7.2E-08 

--
--

--

7.2E-08 

4.2E-05 I 
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----~~-

Exposure 

Route 

Ingestion 

Dermal 

• 

TABLE 8.16 
CALCULATION OF CANCER RISKS - LIFETIME RESIDENT TAP WATER CONTACT WITH SWMU 2 GROUNDWATER 

CENTRAL TENDENCY EXPOSURE 

Scenario Timeframe: Future 

Medium: Ground Water 

Exposure Medium: Ground Water 

Exposure Point: Lower Pennslvanian Aquifer 

Receptor Population: Resident 

Receptor Age: Child/Adult 

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

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445 

Nickel 868 

Zinc 2280 

(Total) 

Aluminum 23300 

Arsenic 1.60 

Beryllium 4.70 

Cadmium 16.1 

Cobalt 445 

Nickel 868 

Zinc 2280 

(Total) 

- -----

Medium 

EPC 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 

- -- - ---

Route Route EPC Selected Intake Intake Cancer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

23300 ug/L M' 3.0E-02 mg/kg-day --
1.60 ug/L M 3.3E-06 mg/kg-day 1.5E+00 

4.70 ug/L M 6.0E-06 mg/kg-day --
16.1 ug/L M 2.1E-05 mg/kg-day --
445 ug/L M 5.7E-04 mg/kg,day --
868 ug/L M 1.1 E-03 mg/kg-day --

2280 ug/L M 2.9E-03 mg/kg-day -- - . 

23300 ug/L M 6.4E-05 mg/kg-day --
1.60 ug/L M 6.6E-09 mg/kg-day 1.SE+00 

4.70 ug/L M 1.3E-08 mg/kg-day --
16.1 ug/L M 4.4E-08 mg/kg-day --
445 ug/L M 1.2E-06 mg/kg-day --
868 ug/L M 4.8E-07 mg/kg-day --

2280. ug/L M 3.8E-06 mg/kg-day --

•• 

Cancer Slope Cancer 

Factor Units Risk 

1/(mg/kg-day) --
1 I( mg/kg-day) 5.0E-06 

1/(mg/kg-day) --
1/(mg/kg-day) --
1/(mg/kg-day) --
1/(mg/kg-day) --
1/(mg/kg-day) --

5.0E-06 

1 I( mg/kg-day) --
1 I( mg/kg-day) 9.8E-09 

1/(mg/kg-day) --
1/(m(j/kg-day) --
1/(mg/kg-day) --
1/(mg/kg-day) --
lI(mg/kg-day) --

9.8E-09 

Total of Routes I 5.0E-06 i 
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• • • 
Medium 

Surface! 
Subsurface Soil 

TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • ADULT CONSTRUCTION WORKERS EXPOSURE TO SWMU 2 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE 

CRANE. INDIANA 
Scenario Timeframe: CurrenVFuture 
Receptor Population: Construction Workers 
Receptor Aqe: Adult 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal 

Routes Total Target Organ 
Surface! SWMU 2 • Dye Burial Ground 
Subsurface Soil Aluminum .. .. .- -- Aluminum Immunological/Nails 0.001 -- NA 

Arsenic 1.2E·08 -- 7.3E-l0 1.2E-08 Arsenic Skin/CVS 0.002 .. 0.0001 
Iron .- -- -- -- Iron Liver!Blood/GS 0.005 -- NA _._-
Total 1.2E-08 _. 7.3E-10 1.2E·08 Total) 0.0-08 .- 0.0001 

Total Risk Across Soil 1.2E-08 Total Hazard Index Across Soil 

Total Risk Across All Media and All Exposure Routes 1.2E-08 Total Hazard Index Across All Media and All Exposure Routes 

Total Blood HI = 
Totat CVS HI = 

TOlal GS HI = 
Total Immunological HI = 

Toial Liver HI = 
Total Nails HI = 
Total Skin HI = 

Exposure 
Routes Tolal 

0.001 
0.002 
0.005 
0.008 

0.008 
0.008 

0.005 
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Medium 

Soil 

TABLE 9.2 
SUMMA:RY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT CONSTRUCTION WORKERS EXPOSURE TO SWMU 2 

CENTRAL TENDENCY EXPOSURE 
NSWC CRANE 

CRANE, INDIANA 
Scenario Timeframe: CurrenVFuture 
Receptor Population: Construction Workers 
Recej)lor Age: Adult 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 
Medium Point 

tngestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 
Routes Total T arqet Orqan Routes Total 

Soil SWMU 2 - Dye Burial Ground 

Aluminum .. .. .. .. Aluminum Immunological/Nails 0.0006 .. NA 0.0006 
Arsenic 5.9E-09 .. 2.4E-tO 6.tE-09 Arsenic Skin/CVS 0.0009 .. 0.00004 0.0009 
Iron .. .. .. .. Iron Liver/Blood/GS 0.002 .. NA 0.002 --. 
Total) 5.9E-09 .. 2.4E-tO 6.1E-09 Total) 0.004 .. 0.00004 0.004 

Total Risk Across Soil 6.1E-09 TOlal Hazard Index Across Soil 0.004 

Total Risk Across All Media and All Exposure Routes 6.1E-09 Total Hazard Index Across All Media and All Exposure Routes 0.004 

Total Blood HI = 0.002 

Total CVS HI - 0.0009 

Total GS HI = 0.002 

Total Immunological HI = 0.0006 

Total Liver HI = 0.002 

Total Nails HI = 0.0006 

Total Skin HI = 0.0009 

• • .2512003 



Medium 

Sediment 

Surface Water 

• • • 
TABLE 9_3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER EXPOSURE TO SWMU 2 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE 
CRANE. INDIANA 

Scenario Timeframe: CurrenVFuture 
Receptor Population: Trespasser 
Receptor Alle: Adolescent 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotienl 
Medium Point 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 
Routes Total Tarqet Orqan Routes Total 

Sediment SWMU 2 - Dye Burial Ground 

Manqanese -- -- -- -- Manganese CNS g,Q!-- ._-- -- NA 0.01 
Total) -- -- -- -. Total) 0.01 -- -- 0.01 

Surface Water SWMU 2 - Dye Burial Ground 

Aluminum -- -- -- -- Aluminum Immunological/Nails 0.00007 -- 0.00002 0.00009 
Arsenic 1.3E-08 -- 4.2E-09 1.7E-08 Arsenic Skin/CVS 00002 -- 0.00006 0.0002 
Iron -- -- -- -- Iron liver/Blood/GS ~Q.2 __ --- - -- 0.00006 0.0003 
Total) 1.3E-08 -- 4.2E-09 1.7E-08 Total) 0.0004 -- 0.0001 0.0006 

Total Risk Across Sediment -- Total Hazard Index Across Sediment 0.01 

Total Risk Across Surface Water 1.7E-08 Total Hazard Index Across Surface Wate 0.0006 

Total Risk Across All Media and All Exposure Routes 1.7E-08 Total Hazard Index Across All Media and All Exposure Routes ~02 

Total Blood HI =~._w_. 
Total CNS HI = 0.01 

Totat CVS HI = 0.0002 
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Medium 

Sediment 

Surface Waler 

TABLE 9.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER EXPOSURE TO SWMU 2 

CENTRAL TENDENCY EXPOSURE 
NSWC CRANE 

CRANE. INDIANA 
Scenario Timeframe: Current/Future 
Receptor Populalion: Trespasser 

Receotor Aae: Adolescent 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient 
Medium Point 

Ingestion Inhalation Dermal Exposure Primary Ingeslion Inhalation Dermal 

Routes Total Target Organ 
Sediment SWMU 2 • Dye Burial Ground 

Manganese .. .. . . .. Manganese CNS _o.~o.2.~ __ . . NA 
-~~ 

Total) .. .. .. .. Total) 0..0.0.4 .. . . 
Surface Water SWMU 2 • Dye Burial Ground 

Aluminum .. .. . . .. Aluminum Immunological/Nails 0..0.0.0.0.2 . . 0..0.000.05 
Arsenic 3.2E·0.9 .. 9.9E·lo. 4.2E·0.9 Arsenic SkinfCVS 0..000.05 .. 0.0.00.01 
Iron .. .. . . .. Iron liverfBloodfGS o..Oo.o..Q.!L .•. .. 0.0.0.0.0.2 

II(Tolal) 3.2E·0.9 .. 9.9E·lo. 4.2E·0.9 Total) 0..00.01 .. 0..00.00.3 

T olal Risk Across Sediment .. TOlal Hazard Index Across Sediment 

Tolal Risk Across Surlace Water 4.2E·0.9 Tolal Hazard Index Across Surface Water 

T olal Risk Across All Media and All Exposure Routes 4.2E·0.9 Total Hazard Index Across All Media and All Exposure Routes 

Exposure 
Routes TOlal 

0.0.0.4 
0.0.0.4 

0.0.00.02 
0..0.000.6 
0.0.000.6 
0..00.0.1 

0..0.04 

0..00.0.1 

0.00.4 

• • .2512003 



Medium 

Sediment 

Surface Water 

• • • 
TABLE 9.5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER EXPOSURE TO SWMU 2 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE 
CRANE. INDIANA 

Scenario Timeframe: Future 
Receptor Population: Recreational User 
Receptor Aile: Adult 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 
Medium Point 

Ingestion Inhalation Dermal Exposure Primary lngeslion tnhatation Dermal 
Routes Total T arQet OrQan 

Sediment SWMU 2 - Dye Burial Ground 

ManQanese -- -- -- -- Manganese CNS 0.009 .- - -- NA 
Total) -- -- -- -- Total) 0.009 -- --

Surface Water SWMU 2 - Dye Burial Ground 

Aluminum -- -- -- -- Aluminum Immunological/Nails 0.00005 -- 0.000010 
Arsenic 2.7E-08 -- 4.9E-09 3.2E-08 Arsenic Skin/CVS 0.0001 -- 0.00003 
Iron -- -- -- -- Iron Liver/Blood/GS 0.0001 -- 0.00003 .- . 
Total) 2.7E-08 -- 4.9E-09 3.2E-08 Total) 0.0003 -- 0.00006 

Total Risk Across Sediment -- Total Hazard Index Across Sediment 

Total Risk Across Surface Wate 3.2E-08 Total Hazard Index Across Surface Water 

Total Risk Across All Media and All Exposure Routes 3.2E-08 Total Hazard Index Across All Media and All Exposure Routes 

Exposure 
Routes Total 

0.009 
0.009 

0.00006 
0.0002 
0.0002 
0.0004 

0.009 

0.0004 

0.009 
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Medium 

Sediment 

Surface Water 

TABLE 9.6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER EXPOSURE TO SWMU 2 

CENTRAL TENDENCY EXPOSURE 
NSWC CRANE 

CRANE. INDIANA 
Scenario Timeframe: Future 
Receptor Population: Recrealional User 
Receotor Aae: Adult 

Exposure Exposure Chemical Carcinogenic Risk 
Medium Point 

Ingestion Inhalation Dermal Exposure 
Roules Total 

Sediment SWMU 2 - Dye Burial Ground 

Manganese -- .. .. .. 
Total) .. .. .. --

Surface Water SWMU 2 . Dye Burial Ground 

Aluminum .. .. .. .. 

Arsenic 4.0E·09 .. 7.3E-1O 4.SE-09 
Iron .. .. .. .. 
Total) 4.0E-09 .. 7.3E-1O 4.SE-09 

Total Risk Across Sediment .. 

Total Risk Across Surface Water 4.SE-09 

Total Risk Across All Media and All Exposure Routes 4.SE-09 

• • 

Chemical 

Manganese 
Total) 

Aluminum 
Arsenic 
Iron 
Total) 

Non·Carcinogenic Hazard Quotient 

Primary Ingestion tnhalation Dermal Exposure 
Target Organ Routes Totat 

CNS 0.002 .. NA 0.002 ---
0.002 .. .. 0.002 

Immunological/Nails 0.00003 .. 0.000005 0.00003 
Skin/CVS 0.00007 .. 0.00001 O.OOOOS 

liver/Siood/GS 0.00007 -- 0.00001 0.00009 
+--~ 

0.0002 .. 0.00003 0.0002 

Total Hazard Index Across Sediment 0.002 

Total Hazard Index Across Surface Water 0.0002 

Total Hazard Index Across All Media and All Exposure Routes 0.002 

Total Blood HI =11---~~-11 
Total CNS HI =t-~~=--i 
Total CVS HI = ... ____ .......... 
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• 
Scenario Timeframe: Future 
Receptor Poputation: Resident 
Receotor Ace: Child 

Medium Exposure Exposure 
Medium Point 

• 
TABLE 9.7 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SWMU 2 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE 
CRANE. INDIANA 

. Chemical Carcinogenic Risk Chemical 

tngestion Inhalalion Dermal Exposure Primary 
Routes Total T argel Organ 

• 
Non·Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Ground Water Ground Water Lower Pennsylvanian Aquifer Aluminum -- -- -- -- Aluminum Body Weight 2.2 -- 0.002 2.2 
Arsenic 1.97E-OS -- 2.17E-OB 1.97E-OS Arsenic 
Beryllium -- -- -- -- Beryllium 
Cadmium -- -- -- -- Cadmium 
Cobalt -- -- -- -- Cobalt 
Nickel -- -- -- -- Nickel 
Zinc -- -- -- -- Zinc 
Total} 2.0E-OS -- 2.2E-OB 2,OE-OS Total} 

Total Risk Across Groundwater 2,OE-OS 

T olal Risk Across All Media and All Exposure Routes ---.?&.EcOS 

Skin. CVS O.S -- 0.0006 
GS 0.2 -- 0.04. 

Kidney 3.1 -- 0.07 
CVS, Immune 2.1 -- 0.002 
Body Weight 4.2 -- 0.02 

Blood 0.7 -- O.OOOS 
13 -- 0.1 

Total Hazard Index Across All Media and All Exposure Routes 

TOlal Hazard Index Across All Media and All Exposure Routes 

Total Body Weight HI 

Total CVS HI 

Total Kidney HI 

T olal Skin HI 

Total Blood HI 

Total GS HI 

Total Immune HI 

O.S 
0.3 
3.2 
2.1 
4.2 
0.7 
13 

13 

13 

6.4 

2.6 

3,2 

O,S 

0.7 

0.3 

2.1 

3/2512003 
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Scenario Timeframe: Future 
Receptor Population: Resident 
Receotor Aoe: Chi'ld 

Medium Exposure Exposure 
Medium Point 

TABLE 9.8 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SWMU 2 

CENTRAL TENDENCY EXPOSURE 
NSWC CRANE 

CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure Primary 
Routes Total Target Organ 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Ground Water Ground Water Lower Pennsylvanian Aquifer Aluminum .. .. .. .. Aluminum Body Weight 0.7 . . 0.001 0.7 
Arsenic 1.93E·OS .. 3.23E·09 1.94E·OS Arsenic 
Beryllium .. .. . . .. Beryllium 
Cadmium .. .. . . .. Cadmium 
Cobalt .. .. . . .. Coball 
Nickel .. .. .. .. Nickel 
Zinc .. .. .. .- Zinc 
Total) 1.9E·OS .. 3.2E·09 1.9E·OS Total) 

Total Risk Across Groundwater 1.9E·OS 
Total Risk Across All Media and All Exposure Routes __ 1.9E-0~ 

. ' • 

Skin. CVS 0.2 .. 0.0003 
GS 0.07 . . 0.02 

Krdney 0.9 .. 0.03 
CVS.lmmune O.S . . 0.001 
Body Weight 1.2 .. 0.01 

Blood 0.2 .. 0.0002 
3.8 .. O.OS 

Total Hazard Index Across All Media and All Exposure Routes 
Total Hazard Index Across All Media and All Exposure Routes 

TOlal Body Weight HI 

Tolal CVS HI 

TOlal Kidney HI 

Total Skin HI 

Total Blood HI 

Total GS HI 
T alai Immune HI 

0.2 
0.08 
0.9 
O.S 
1.2 
0.2 
3.9 

3.9 

3.9 

1.9 

0.8 

0.9 

0.2 

0.2 

0.08 

O.S 
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• 
Scenario Timeframe: Future 
Receptor Population: Resident 
Receptor AQe: Adult 

Medium Exposure Exposure 
Medium Point 

• 
TABLE 9.9 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SWMU 2 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE 
CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingeslion Inhalation Dermal Exposure Primary 
Routes Total Tarqet Orqan 

• 
Non·Carcinogenic Hazard Quotient 

Ingestion tnhalation Dermal Exposure 
Routes Total 

Ground Water Ground Water lower Pennsylvanian Aquifer Aluminum -- .- -- -- Aluminum Body Weight O.S .. 0.001 O.S 
Arsenic 2.2SE·OS -- S.07E-OS 2.2SE-OS Arsenic 
Beryllium -- -- -- -- Beryllium 
Cadmium -- -- -- -- Cadmium 

Cobalt -- -- -- -- Cobalt 
Nickel -- -- -- -- Nickel 
Zinc -- -- -- -- Zinc 
Total} 2.2SE-OS -- S.07E-OS 2.2SE-OS Total 

Total Risk Across Groundwater 2.2SE-OS 

Total Risk Across All Media and All Exposure Routes 2.2SE-OS 

Skin, CVS O.t .- 0.0003 
GS O.OS .- 0.02 

Kidney 0.9 .- 0.04 
CVS. Immune 0.6 .- 0.001 
Body Weight 1.2 .. 0.01 

Blood 0.2 .. 0.0003 ------- -----
3.7 .- O.OS 

Tolal Hazard Index Across All Media and All Exposure Routes 

Total Hazard Index Across All Media and All Exposure Routes 

Total Body Weight HI 

Total CVS HI 

Total Kidney HI 

Total Skin HI 

Total Blood HI 

Tolal GS HI 

Total Immune HI 

0.1 
0.09 
0.9 
O.S 
1.2 
0.2 
3.S 

3.S 

3.8 

1.S 

O.S 

0.9 
0.1 

0.2 
0.09 
O.S 
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Scenario Timeframe: Future 
Receptor Population: Resident 
Receotor Ace: Adult 

Medium Exposure Exposure 
Medium Point 

TABLE 9.10 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • ADULT RESIDENT EXPOSURE TO SWMU 2 

CENTRAL TENDENCY EXPOSURE 
NSWC CRANE 

CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhatation Dermal Exposure Primary 
Routes Total T ar[iet Organ 

I 

Non-Carcinogenic Hazard Quotient I 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Ground Water Ground Waler Lower Pennsylvanian Aquifer Aluminum .. .. .. .. Aluminum Body Weight 0.3 . . 0.0006 0.3 
Arsenic 3.08E·06 .. 6.61E·09 3.08E·06 Arsenic 
Beryllium .. .. .. .. Beryllium 
Cadmium .. .. .. .. Cadmium 
Cobalt .. .. . . .. Cobalt 
Nickel .. .. .. .. Nickel 
Zinc .. .. .. .. Zinc 
Totat) 3.08E·06 .. 6.61E·09 3.08E·06 Total 

Total Risk Across Groundwater 3.08E·06 

Total Risk Across All Media and All Exposure Routes L-3.08E~ 

" 

-I I • _-:: •. ! 

~;" :',:" ,I, . 
I '\' (d' 

• • 

Skin. CVS 0.07 .. 0.0001 
GS 0.03 . . 0.009 

Kidney 0.4 .. 0.02 
CVS. Immune 0.3 .. 0.0006 
Body Weight 0.6 . . 0.006 

Blood 0.10 . . 0.0001 ----- "--... 
1.7 .. 0.03 

Total Hazard tndex Across All Media and All Exposure Routes 

Total Hazard Index Across Ait Media and All Exposure Routes 

Total Body Weight HI 

Totat CVS HI 

Total Kidney HI 
Total Skin HI 

Total Blood HI 

Total GS HI 

Total Immune HI 

0.07 
0.04 
0.4 , 

0.3 I 

0.6 J 0.10 
1.8 

1.8 

1.8 -

0.9 

0.4 

0.4 

0.07 J 
0.10 J 
0.04 

'-----_Q.:J._ 
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• 
Scenario Timeframe: Future 
Receptor Population: Resident 
Recector Ace: Child/Adult 

Medium Exposure Exposure 
Medium Point 

• 
TABLE 9.11 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SWMU 2 
REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE 
CRANE. INDIANA 

• 
Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quolient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 
Routes T olal Target Organ Routes Total 

Ground Waler Ground Water Lower Pennsylvanian Aquifer Aluminum .. .. .- -- Aluminum N/A N/A .- N/A .-
Arsenic 4.23E-OS -- 7.24E-08 4.23E-OS Arsenic N/A N/A -- N/A --
Beryllium .. -- -- -- Beryllium N/A N/A .- N/A --
Cadmium -- -- -- -- Cadmium N/A N/A -- N/A --
Cobalt -- -- -- -- Coball N/A N/A -- N/A --
Nickel -- .- -- -- Nickel N/A N/A -- N/A --
Zinc -- -- -- --. Zinc N/A N/A -- N/A --
TOlal) 4.23E-OS -- 7.24E-08 4.23E-OS Total -- -- -- --

Total Risk Across Groundwate 4.23E-OS Tolal Hazard Index Across Groundwater --
Total Risk Across All Media and All Exposure Routes 4.23E-OS Total Hazard Index Across All Media and All Exposure Routes --

./ 
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Scenario Timeframe: Future 
Receptor Population: Resident 
Receotor Aae: Child/Adult 

Medium Exposure Exposure 
Medium Point 

TABLE 9.12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • LIFETIME RESIDENT EXPOSURE TO SWMU 2 

CENTRAL TENDENCY EXPOSURE 
NSWC CRANE 

CRANE. INDIANA 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingeslion Inhalation Dermal 
Routes Total Taraet Orqan 

Exposure 
Routes Totat 

Ground Water Ground Water Lower Pennsylvanian Aquifer Aluminum .. .. .. .. Aluminum N/A N/A .. N/A .. 
Arsenic 3.0BE·06 .. 6.61 E·09 3.0BE·06 Arsenic N/A N/A .. N/A .. 
Beryllium .. .. .. .. Beryllium N/A N/A .. N/A .. 
Cadmium .. .. .. .. Cadmium N/A N/A .. N/A .. 
Cobalt .. .. .. .. Cobalt N/A N/A .. N/A .. 
Nickel Nickel N/A N/A .. N/A .. 
Zinc .. .. .. .. Zinc N/A N/A .. N/A .. -
Total) 3.0BE·06 .. 6.61E·09 3.0BE·06 Total) .. .. .. .. 

Total Risk Across Groundwater 5.02E·06 Total Hazard Index Across Groundwater .. 
Total Risk Across All Media and All Exposure Routes 5.02E·06 Total Hazard Index Across All Media and All Exposure Routes .. 
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Thls appendix presents a discussion of the different chemical classes that were detected at SWMU 2 but 

not limited to, potential sources, toxicity information, and bioaccumulation potential. 

METALS 

Many metals are· found naturally in the surface water, sediment, and/or soil at various concentrations due 

primarily to chemical weathering and fallout from volcanoes. Most metals are toxic to aquatic (i.e., fish, 

invertebrates) and terrestrial (i.e., plants, invertebrates, vertebrates) ecological receptors at certain 

concentrations, with some metals being 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. In 

addition, the toxicity of several metals (cadmium, chromium, copper, lead, nickel, silver, and zinc) to . . . . \ 

aquatic receptors in freshwater systems decreases with increasing water hardness . 

Only a portion of the total bulk concentration of metals in soils is bioavailable to ecological receptors. The 

uptake· and accumulation of trace elements by plants are affected by several soil factors such as pH, Eh, 

clay content, organic matter content, cation exchange capacity, nutrient balance, concent~ation of other 

trace elements in soil, soil moisture, and temperature (Tarradellas et aI., 1996). The bioavailability of the 

metals, however, is not known because there are other soil factors that influence uptake. 

Many of these same factors also will 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 all the SEM metals are expecteq 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., 1996), or when ingestion of sediments is the primary exposure route 

(Lee et aI., 2000) . 

. Of the 29 elements essential for plant gr0'0h, seven are micronutrients, including copper, iron, 

manganese; and zinc (Tarradellas et al.; 1996). Also, the following metals may stimulate plant growth but 

• are only essential for some plant species: aluminum, cobalt, nickel, sodium, selenium, and vanadium 

030207/P H.1-1 . CTO 0010 
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(Tarradellas et ai., 1996). Finally, some elements such as lead,. cadmium, and mercury are toxic 

elements with no known function in plant metabolism (Tarradellas et ai., 1996r 

ORNL (1998b) has calculated soil-to-plant uptake factors for several metals based on a compilation of 

various studies. Cadmium, mercury; selenium, and zinc were the only metals (except for calcium and 

potassium) with mean uptake factors greater than one (1 ~02 to 2.25). None of the metals (except for 

calcium and potassium) have median uptake factors greater than one. Arsenic, cadmium, mercury, 

nickel, selenium, and zinc were the only metals (except for calcium, magnesium .. and potassium) with 

upper 90th percentile uptake factors greater than one (1.1 to 5) (ORNL, 1998b). This indicates that most 

. metals will not biomagnify in plants. Finally, it is reported that for arsenic, copper, nickel, and zinc the 

plant-based food chain may be protected because the toxic concentrations of these metals·in plants are 

higher than those for animals; cadmiur:n and selenium are not toxic to plants at high concentrations and 

may be accumLilated in plants at levels that may be toxic to animals (Cockerham and Shane, 199·4). 

Other metals such as lead, cobalt and mercury can enter the food chain via plant uptake, but to a lesser 

extent(Cockerham and. Shane, 1994); 

• 

Cadmium appears to accumulate in most species of earthworms at greater levels than any other metal 

(Satchell, 1983). This is suppc;:>rted by the high mean soil-to-plant uptake factor of 17 for cadmium, • 

compared to mean uptake factors of 5.7 (zinc), 5.2 (mercury), 4.5 (silver), and 3.3 (lead) (Sample et aJ., 

1998a). The remaining metals (except potassium, sodium, and some radioriuclides) had mean uptake 

factors of 1.8 or less (Sample et ai., 1998a). Cadmium, mercury, nickel, silver, and zinc· are the only 

metals witli median uptake factors greater than one (Sample et ai., 1998a). The upper 90th percentile. 

uptake factors were 40.7, 20.6, 15.3, and 12.9 for cadmium, mercury, silver, and zinc (Sample et aI., 

1998a). The remaining metals had upper 90th percentile uptake factors of 4.7 or less (Sample et aI., 

1998a). 

• 
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The following sections present the receptor profiles for the meadow vole, American robin, northern 

bobwhite quail, short-tailed shrew, raccoon, belted kingfisher, and little brown bat.. Note that based on the 

COPCs, food chain modeling wa$ not conducted for the raccoon, kingfisher, or bat. The majority of the 

information for the profiles was obtiOlined from the Wildlife Exposure Factors Handbook (USEPA, ·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 data, 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 rate are presented in g/g (of body weight)-day on a wet weight basis. The 

home ranges for all species are presented in hectares in USEPA (1993), but were converted to acres in 

this work plan by multiplying the number of hectares by 2.471. The only exception is the kingfisher's 

range, which is presented in kilometer (km) of shoreline. 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 co~verted to a wet weight in this work plan because the percerit moisture of the soils is not 

known. Also, incidental soil ingestion is only a small portion of the overall diet (2.0 to 13 percent). 

Tables H.2-1 and H.2-2 presentthe calculation of the exposure parameters. Note that in these tables the 

ingestion rates in kg/day (or Uday) for the conservative scenario was calculated by multiply the maXimum· 

ingestion rate in g/g-day by the average body weig'ht, while the ingestion rates in kg/day (or Uday) for the 

average scenario was calculated by multiplying the average ingestion rate in g/g-day by the average body 

weight. Typically, a minimum body weight is used in the c~>nservative models. However, using the 

minimum body weight to calculate the maximum ingestion rate sometimes causes the conservative 

ingestion rate to be lower than 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 yvill be used in the· dose equation for the 

conservative scenario. The only exceptions to this were for the food ingestion rate for the raccoon, and 

the water ingestion rates for the shrew, robin, and kingfisher. 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, 
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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 0.0391 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). 

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 miqratorius) 

American robins inhabit parks, lawns, moist forest, swamps, open woodland, 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 proceeding 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 g/g~day), with an average of 1.205 gig-day. The 

water ingestion rate was estimated as 0.14 gig-day. The incidental soil ingestion rate was calculated by 

multiplying the ingestion rate by the percentage of soil that is inCidentally ingested (10.4 percent fora 

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. 
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The adult body 'weight for the bobwhite quaH 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 OD82 gig-day. The water ingestion rate was estimated as 0.10 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 

0.104 gig-day. The incidental soil i~gestion rate is calculated by multiplying the food ingestion rate by the 

percentage of soil that is incidentally ingested (8.2 percent for a Canada goose) from Seyer (1993) .. 

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 (BJarina 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 Cldult 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 in Ohio 

(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 .tram a tamarak bog in Manitoba (only value 

available). The value was 0.9699 acres. 

Raccoon (Procyon Jotor) 

Raccoons are found near virtually every aquatic habitat, particularly in hardwood swamps, mangroves, . 

floodplain forests, and freshwater and saltwater marshes. They are also common in suburban residential 
.' . 

areas. They use surface waters for both drinking and foraging. They feed primarily on fleshy fruits; nuts, 

acorns, and corn,' but also eat grains, insects, frogs, crayfish, eggs,. and virtually any animal and 

vegetable matter. 
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The adult body weights based on data from Illinois, range from 5.34 to 8.86 kg, with an average of 

6.865 kg: The average food ingestion rate of 0.3347 kglday was calculated using the average body 

weight and the following equation from U.S. EPA (1993): 

FI = (0.0687) (BWo.s22
) 

Where: FI = Food ingestion rate (kg/day) 

BW = Body weight in kg 

The range of water ingestion rates is listed as 0.082 to 0.083 gig-day. The incidental soil ingestion rate is 

calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested (0.094), 

as presented in Beyer (1993). 

Based on data from Michigan, home range sizes for the raccoon are from 266.9 to 504.1 acres for an 

average home range of 385.5 acres. 

Belted Kingfisher (Cery/e a/cyon) 

Belted kingfishers are typically found along rivers, streams, and the edges of lakes and ponds; They are 

also common along seacoasts and' estuaries~ They prefer water that is free of thick vegetation and 

overhanging trees that obscure the view of the water. Because kingfishers eat primarily fish that swim 

near the surface or in shallow water, they require relatively clear water to see and catch their prey. 

Although kingfishers feed predominantly on fish, they have been known to consume crayfish, crabs, 

mussels, lizards, frogs, toads, small snakes, turtles, insects, salamanders, newts, young birds, mice, and 
. . 

berries. 

Based on data from Michigan, Pennsylvania, Ohio, and Minnesota, the adult body weights range from 

. 0.136 to 0.170 kg, with an average of 0.152 kg. The listed ~ood ingestion rates, based on data from 

Michigan, range from 0.41 to 0.5 gig-day. The water ingestion rate is estimated as 0.11 gig-day. The 

incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that 

is incidentally ingested (2 percent), based on the mallard data presented in Beyer (1993). 

The home range for the kingfisher are from 0.39 to 2.185 km of shoreline, based on data from streams in 

Pennsylvania and Ohio. 
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This receptor profile discusses both the Indiana bat and the Little Brown Bat. Although the Indiana bat is 

a Federally-listed endangered species, the Little Brown Bat is used as a surrogate species for the Indiana 

Bat because exposure parameters (e.g., ingestion rates) are available for the Little Brown Bat. Note that 

the home range discussed in the last paragraph of this .section is for the Indiana Bat, since this is really 

the species of concern. 

The Indiana Bat hibernates during winter in caves and abandoned mines, and .then migrates to summer 

roosts, which are generally in hardwood forests adjacent to streamsand lakes (USDA, 1998). The most 

important characteristic of trees chosen as roost sites is not .species, but structure. Bats choose trees 

with exfoliating bark that allows space for them to roost betw.een the bark and the bole of the tree. The 

length and persistence. of peeling bark varies with the species of tree and the severity of environmental , 
factors to which it is subjected (USFWS, 1999). Indiana Bats weigh 4.5 to 9.5 grams and are 

approximately 7.6. to 8.9 cm n length (USDA, 1998). Indiana Bats are strict insectivores, and eat 

. nuisance and pest insects such as alfalfa ~eevils and gypsy moths (USDA, 1998). Both aquatic and 

terrestrial insects are consumed. Diet varies seasonally and variation is observed among different ages, 

sexes, and reproductive-status groups (USFWS, 1999) . 

Little Brown Bats inhabit open areas, with strategic day, night, and hibernacula roosting sites in hollow 

trees, buildings, caves, and abandoned mines. They avoid areas with dense vegetation and other 

obstruCtions to flight. Like the Indiana Bat, Little Brown Bats are strict insectivores. Insects are generally 

captured in flight, or taken from the surface of water or vegetation. They forage primarily in open habitat, 
'. . . \ . 

flood plain pastures, and frequently over bodies of water. Foraging along forest edges has also been 

observed (Sample et a!., 1997). 

The adult body weight of the Little Brown Bat in Indiana ranged from 6.03 to 10.27 grams, with an. 

average weight of 7.2:grams. The only listed food ingestion rates for bats in New Hampshire ranged from 

0.23 to 1.12 gig-day, with an average of 0.61 gig-day. The water ingestion rates ranges from 0.177 to 

0.205 gig-day with an average of 0.191 gig-day. Because bats are aerial insectivores, soil ingestion is 

assumed to be negligible. 

The extent of the foraging ar~a used by an Indiana bat maternai colony h~s been reported to range from 

a linear strip of creek vegetation 0'.8 km in length to a foraging area of 1.2 km in length (USFWS, 1999) . 
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• • TABLE H.2-1 

EXPOSURE PARAMETERS FOR'TESTSPECIES AND SURROGATE WILDLIFE SPECIES 
SWMU 2 - DYE BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

Food Water Soil/Sediment 
Body Ingestion Ingestion Ingestion 

Weight Rate Rate 'Rate 
Home' 
Range 

Species (kg) (kg/day) (Uday) (kg/day) (acres) (8) 

Avg. Min. Max. Avg. Conserv. Avg. Conserv. Avg. Conserv. Avg. Min. 

Potential Test Species(1} 
Rat(2) 0.35 NA NA NA NA NA 'NA 
old field mouse(3) 0.014 , NA NA. NA NA NA NA 
Mouse(2) 0.03 NA NA NA NA NA NA 
Rabbit 3.8 NA NA . NA NA NA. NA 
Mink(4) . 1 NA NA NA NA NA NA 
Rhesus monkey(4) 5 NA NA NA NA . NA NA 
Beagle(2) . 10 NA NA NA NA ' NA NA 
Surrogate wildlife Species \6 

Bobwhite Quail 0.177 0.162 0.1855 . 0.0144 .0.0164 0.0184 0;0231 0.001181 0.001345 28.6 15.8 
American Robin 0.081 0.0773 0.0862 0;0976 0.1231 0.0113 . . 0.0121 0.01015 0.012802 1.19 0.37 
Short-Tailed Shrew 0.01687 0.01525 0.01921 0.0103 0.0162 0.0038 0.0043 0.001339 0.002106 0.97 0.97 
Meadow Vole 0.03663 0.0329 0.0391 0.0119 0.0128 . 0.0064· 0.0077 0.000286 0.000307 0.03 0.164 
Raccoon . 6.865 5.34 8.86 0.3347 0.4128 0.5664 0.5698 0.031462 0.038803 385.5 266.9 
Belted Kingfisher 0.152 0.136 0.17 0.0689 0.0758 0.0167 0.0187 0.001378 0.001516 1.16 . 0.39 
Little Brown Bat(7) 0.0072 0.006 0.0103 0.0044 0.0081 0.0014 0:0015 NA NA 1 0.8 

Notes: 
See Table H.2-2 for the source of calculation of the exposure factors 
NA - Not Applicable 
1 - Only one vaiue 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 - USEPA, 199B 
3 - Silva arid Downing, 1995 
4 - USEPA, 1993 . 
5 - Barsotti et ai, 1976 ~ 

6 - USEPA, 1993 for all factors except soil ingestion; Beyer (1993) or Talm,age and Walton (in press) for soil ingestion rates 
7 - All of the exposure parameters are for the Little Brown Bat except for the home range, which is for the Indiana Bat. 
8 - Home range for the kingfisher and Indiana Bat is presented in kilometers of shoreline. 
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0.97 
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504.1 
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TABLE H.2~2 

CALCULATION OF EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS 
SWMU 2 - DYE BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

Exposure Meadow Short-Tailed Little American Bobwhite 
Parameters Vole Shrew Brown Bat Robin Quail Raccoon 

Body Weights (g) 32.9 35.5 17.61 16.87 6.15 77.3 180 181 7090 6160 
39.1 39 17.33 15.58 6.15 80.8 168 183 7140 6440 

19.21 15.7 6.03 86.2 162 179 ·7600 5340 
17.4 15.25 6.99 83.6 175 175 6000 5620 

10.27 77.4 178 183.2 6400 8860 
7.77 80.6 179 185.5 7740 7560 
, 180 173 6560 7600 

162.8 180.4 
Minimum 32.9 15.25 6.03 77.3 162 5340 
Maximum 39.1 19.21 10.27· 86.2 185.5 8860 

Average 36.63 16.87 .7.2 81.0 177 6865 

Food Ingestion' 0.3 0.35 0.49. 0.77 1.12 0.89 0.067 0.079 
Rate (g/g-day) (1) 0.62 0.55 0.23 1.52 0.072 0.093 

0.43 0.96 0.48 0.09 0.089 
0.52 0.54 

Minimum 0.3 0.43 0.23 0.89 0.067 
Maximum 0.35 0.96 1.12 1.52 0.093 

Average 0.325 0.61 0.61 1.205 0.082 
Food Ingestion Rate (kg/day) 

Conservative 0.0128 0.0162 0.0081 0.1231 0.0164 0.4128 
Average 0.0119 0.0103 0.0044 0.0976 0.0144 0.3347 

Water Ingestion 0.14 0.21 0.223 0.177 0.14 0.115 0.1 0.082 0.083 
Rate (gig-day) 0.205 0.106 0.131 

'. 0.093 0.101 
0.086 0.102 
0.11 0.1 

Minimum 0.14 0.223 0.177 0.14 . 0.086 0.082 
Maximum 0.21 0.223 0.205 0.14 0.131 0.083 

Average 0.175 0.223 0.191 0.14 0.104 0.083 
Water Ingestion Rate (Uday) 

Conservative 0.0077 0.0043 0.0015. 0.0121 0.0231 0.5698' 
Average 0.0064 0.0038 0.0014 0.0113 0.0184 0.5664 

Home Range (Ha) (2) 0.43 0.097 0.3925 0.80 0.15 7.6 6.4 204 108 
0.019 0.041 1.20 0.81 16:7 15.6 
0.013 0.033 
0.012 0.0.13 
0.043 0.057 
0.023 0.032 
0.051 0.078 
0.058 0.061 

Minimum (acres)'2) 0.0297 0.97 . 0.80 0.37 15.8 266.9 
Maximum (acres),2) 1.06 0.97 1.20 2;00 41.3 504.1' 

( Average (acresjl2) 0.164 0.97 1.00 1.19 28.6 385.5 

Notes: 
Sburce of data is USEPA, 1993 except for the Little Brown Bat. 
Source of the Little Brown Bat data is Sample et aI., 1997 except for the home range, which is USFWS, 1999. 
1 - Food Ingestion Rate (kglday) for the raccoon was calculated using the following equation: 

FI = (0.0687)(Bw 0.822), where FI = Food Ingestion Rate (kg/day) and HW = Body Weight (kg). 
2 - Home range for the kingfisher and Indiana Bat is presented in kilometers of shoreline . 

. Ingestion Rates (kg/day or Uday) (if more than 1 ingestion rate is available) 
- C;:onservative value = Max. Ingestion Rate (gig-day)' Avg. Body Weight 
- Average value = Avg. Ingestion Rate (gig-day)' Avg: Body Weight· 

Ingestion Rates (Uday) (if only 1 ingestion rate is available) 
- Conservative value = Ingestion .Rate (g/g-day)' Max. Body Weight 
- Average value = Ingestion Rate (gig-day)" Avg. Body Weight 

• 
Belted 

Kingfisher 
150 
136 
158 
147 
148 
170 

136 
170 
152 

0.5 

0.41 

0.41 
0;5 

0.455 

0.0758 
0.0689· 

0.11 

• 0.11 
0.11 

0.110 

0.0187. 
0.0167 

2.185 
1.028 
1.03 
0.39 

0,39 

2.19 
1.16 
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Notes: 

• 
TABLE H.3-1 

SOIL AND SEDIMENT UPTAKE FACTORS 
SWMU 2 - DYE BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

1 • ORNL (2000) for organics; only one value is available for conservative and average exposures 
2· Sample et al.. (1997) for inorganics; conservative value is 90th percentile; average value is median value 
3· Sample et aI., (1998b) 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 

• 



MAXIMUM BODY WEIGHT 
Mammals 

Test 
Parameter NOAEL LOAEL 

Species 

~----~- 11.71 15.14 mink 

Notes: 

Derivation NOAEULOAEL Equation: 

TABLE H.3-2 

DERIVATIONS OF TRVS . 
SWMU 2 - DYE BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

Body Weight 
Short-tailed Shrew 

(kg) NOAEL 1 LOAEL 
1 31.5 I 40.7 

Derived NOAEL = NOAEL'(test species bw/surrogate species maximum body weightf25 

Derived LOAEL = LOAEL'(test species bw/surrogate species maximum body weight)o.25 

Maximum body weight for surrogate wildlife species can be found in Table H.2-1. 

AVERAGE BODY WEIGHT 
Mammals 

Parameter NOAEL LOAEL 
Test Body Weight 

Species (kg) 
Copper 

----
,---11lL ~§.14_ '--- ~ink __ L_ 1 

-

Notes: 

Derivation NOAEULOAEL Equation: 

Derived NOAEL = NOAEL '(test species bw/surrogate species average body weight)o.25 
Derived LOAEL ~ LOAEL'(test species bw/surrogate speCies average body weight)o.25 

Average body weight for surrogate wildlife species can be found in Table H.2-1 . 

• 

Short-tailed Shrew 

NOAEL I LOAEL 
32.5 -' 12.0 ____ 

• 

Meadow Vole Raccoon Brown Bat 1 
. NOAEL I LOAEL ~NOAEL I LOAEL NOAEL I LOAEL I 

26.3' I 34.0 6.8 I 8.8 36.8 I 47.5 I 

! 

Meadow Vole Raccoon Brown Bat 

NOAEL I LOAEL NOAEL I LOAEL NOAEL I LOAEL 
26.8 J 34.6 7.2 L 9.4 _1.Q.2 ----.l_ 52.0_ 

-

• 
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Parameters 

Copper 

Copper 

Copper 

copper 

• 
TABLE H.3-.3 

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE 
SWMU 2 - DYE BURIAL GROUND 

NSWC CRANE 
. CRANE, INDIANA 

Concentration Chronkl 

(mg/kd-day) Endpoint Effect Subchronic. Species Primary Reference 

11.71 NOAEL reproduction chronic mink Aulerich et aI., 1982 

15.14 LOAEL reproduction chronic mink Aulerich et aI., 1982 

46.97 NOAEL mortality chronic chicks Mehring et aI., 1960 

61.72 LOAEL mortality chronic chicks Mehring et aI., 1960 

• 

Source of Reference 

Sample et.a!., 1996 

Sample et.al., 1996 

Sample et.al., 1996 

Sample et.al., 1996 

-,. , 
-if 
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• FOOD CHAIN MODEL CALCULATIONS 
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Body Weight = (BW) 
Food Ingestion Rate = (If) 
Water Ingestion Rate = (Iw) 
Soil Ingestion Rate = (Is) 
Home Range = (HR) 

.ntaminated Area = (CA) 

0.0329000 kg 
0.0128000 'kg/day 
0.0077000 Uday 
0.0003070 kg/day 

Assume 100% on site 
Assume equill to home range 

Dose=[(If'Cv+ls'Cs+lw'Cw)H]/BW 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in ';'ater 

Meadow Vole 

Cv = Contaminant conc. in vegetation (=soil cone .• Biotransfer Factor) 
H=HRlCA (Assume = to 1 for maximum exposure) 

SWMU 02 Dye Burial Ground 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

MEADOW VOLE· CONSERVATIVE INPUTS 

Max Soil 
Concentration 

(mglkg) 

·1.02E+Ol 

MaxSW 
Concentration 

(mgIL) 

O.OOE+OO 

NSWC CRANE,INDIANA 

Cells are shaded'if the EEQ is greater than 1.0. Definitions: 

• 

• 

" EEQ - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 



Body Weight = IBW) 
Food Ingestion Rate = 11f)· 
Water Ingestion Rate = Ilw) 
Soil Ingestion Rate = lis) 
Home Range = IHR) 
Contaminated Area = ICA) 

0.0152500 kg 
0.0162000 kg/day 
0.0043000 LJday 
0.0021060 kg/day 

Assume 100% on s~e 
Assume equal to home range 

Dose=[IIf"Ci~ls'CS~lw'Cw)HJlBW 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in water 

Short'Tailed Shrew 

Ci = Contaminant conc. in soil invertebrates I=soil conc. ' Biotransler Factor) 
H=HRlCA (Assume = to 1 for maximum exposure) 

SWMU 02 Dye Burial Ground 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SHORT-TAILED SHREW - CONSERVATIVE INPUTS 

NSWC CRANE, INDIANA 

Defi~ions: 

EEQ - Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 

LOAEL - Lowest Observed AdVerse Effects Level 

• 

• 

• 



Body Weight = (BW) 

Food Ingestion Rate = (It) 

Water Ingestion Rate = (Iw) 

Soil Ingestion Rate = (Is) 
Home Range = (HR) 

.ontaminated Area = (CA) 

7.730E-02 
1.231E-Ol 
1.210E-02 
1.280E-02 

kg 

·kg/day. 
Uday 

kg/day 
Assume 100% on site 
Assume equal to home range 

"Dose=(WCi+ls'Cs+lw'Cw)HVBW 

Cs = Contaminant concen"ralion in soil 
Cw =- Contaminant concentration in water 

American Robin 

Ci:;; Conta!TIinant cone. in soil invertebrates (=soil cone .• Biotransler Factor) 
H=HRlCA (Assume = to 1 tor maximum exposure) 

SWMU 02 Dye Burial Ground 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

AMERICAN ROBIN - CONSERVATIVE tNPUTS 

Max Soil 
. Concentration 

(mglkg) 

1.02E+Ol 

MaxSW 
Concentration 

(mg/L) 

O.OOE+OO 

NSWC CRANE. INDIANA 

Cells are shaded it the EEO is greater than 1.0. Definitions: 

• 

,'" 

• 

EEQ- Ecological Effects Quotient 
NOAEL - No Observed Adverse Effects Level 

LOIIEL - Lowest Observed Adverse Effects Level 

, , 



Body Weight = (BW) 
. Food Ingeslion Rate = (If) 
Water Ingestion Rate = (Iw) 
Soil Ingestion Rate = (Is) 
Home R,ange = (HR) 
Conlaminated Area = (CA) 

0.1620000 kg 
0.0164000 kg/day 
0.0231000 Uday 
0.0013450 kg/day 

Assume 100% on site 
Assume equal to hom~ range 

Dose=[(It"Cv+IS'Cs+lw'Cw)HVBW 

Cs"" Contaminant concentration in soil 
Cw = Contaminant concentration in water 

Bobwhite Quail 

Cv;;;- Contaminant conc. in vegetation (=soil conc .• Biotransfer Factor) 
H=HRlCA (Assume = to 1 for maximum exposure) 

SWMU 02 Dye Burial·Ground 
TERRESTRIAL WILDLIFE MODEL ECOLOGiCAL EFFECTS QUOTIENT CALCULATION 

BOBWHITE QUAIL· CONSERVATIVE INPUTS 
NSWC CRANE, INDIANA 

Biotransfer 
Factor 

(soil to veg.) 

I.BBE-Ol 

, 
\ 

Definttions: 
EEQ - Ecological Effects Quotienl 
NOAEL- No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 

• 

• 

• 
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Checklist for Ecological Assessment/Sampling 

I. SITE DESCRIPTION 

I. .. Si~t:..tta.me;~ ... . .l-i.IY~S:~._"",~,,",,_-=-,;s;(;= .... =C=~=!.1.::C::'. ~N"",,4F~ .. :. ... = .. -=~-__ ",,-",.,~c:..:;.oo .. ::.::~-.::....: •• :.:.:; •• • =.;.= .. =-~.=--_-::::-_-_ .. __ 
. Location: 

. County: . 

~ ·38°47~A/ 2. Latitude: _______ ~_ Longitude:'" 86 ~ 45 "w 

3. What is the aPproximate area of the site? --'-___ I_Z_,_4_.4_c,_"'_£_.,s __ ------

4. Is this the first site visit?)(yes 0 no If no; attach trip report of pn;vious site visit(s), if avrulable. 
Date(s) of previous site visit(s): ____ ~ _______ -<-------' 

. 
. 

5. Please attach to the checklist USGS topographic map(s) of the site, if available. Sct: ~'.fVit(E 1-3 0;:" -/-ho- AlfWt:1 C!/t...l/N4"/ ~/,A//v(L/ Z /f'C-CA ,R,cz Rc"Po< J' a-f -+",.,,.,/ 200Z-.· . 
6. Are aerial or other s'lie photograp~ available~ yes 0 no If yes, please attach any available photo(s} to" the site map at the conclusion of this section. 

$6.& r,,/~4'&5 /-13,;;)4 ~:/S ~,c. ~h4 AISWC e~.I/,IVa-., ·StA/.N1 L / 2 /?(!..-(A /i'p..L £'6"/?o/Cr cJ,&' ,4.""u£ 2002. 



J. 

7. The land use on the site is: 

. % Urban 

__ % Rural 

% Residential 

__ % Agncultural 

(Crops: ___ -'----:-_---__ ----J) 

__ ._%. Recreational 

(Describe; note if it is a park, etc) 

~Z,.9 % UlulistYlbea po,,&s~Ed 

33,9 % Other ~. O,P~NLA~J 
-.-- ·1YJ~M.f--+M.:d 
..... _ .. _ _ -~ ;f-Sf 

\,. 

The area surrounding the site is: 
mile radius ----------------

% Urban 

% Rural 

___ % Residential 

J ~._%dn~ight-E:heavy)- ~ 6~..,sS 

___ % Agricultural 

(Crops: ___________ ~) 

__ % Recreational 

. (Describe; note ifit is a park, etc.) 

__ %.Other 

8. Has any movement of soil takenpiace at·the site? 0 yes 0 no. Jfyes, please identify the most likely cause Qfthis 
disturbanq: .. . 

__ . _ Agricultural Use ~ Heavy Equipment __ Mining· 

~ Natural Events ~Erosion Other· 

Please describe:· 

• 

. __ ._ .• 

• 



e' 

e 

·e' 

9. Do any potentially sensitive enviroilmental areas exist adjacent to. or in pro.ximity to. the site, e.g., Fed~ral and State parks,Natio.naJ and State mo.numents, wetlands, prairie potho.les? Remember,flood plains a"'d.wet/~nds are not always obvious; do not answer "no" withoUl confirming information. 

.1 •• 

piease pro.vide the soui-ce(s) o.finformatio.n uSed to identify these sensitive areas, and indicate their generallo.catio.n o.n the site map. 

NA 

10. What type offacility is located at the site? 

o Chemical o Manufacturing 0 Mixing o Waste disposal 

J I. What are the .suspected contaminants of co.ncern at the site? 1 fkno.wn, what are the maximum concentration levels? 

12. Check any Potential routes of off-site migratio.n of contaminants observed at the site: 

o Depressions . ~ Drainage ditches 
f?( Swales 

'~Runotr o Windblo.wn particulates 0 Vehicular traffic 

o Other (specify)_-'--_______ --_____________ _ 

, 
13. Ifknown, what is the appro.ximate depth to. the water table?_,...,"""'_~2c..:S==___=.::P.:...::<:;~S""__~ ___ _ 

14. Is thedirectio.n of s~rface runoff appare~t from site observations? pi( yes 0 no. If yes, to which o.f the follo.wing does the, surface runo.ff discharge? Indicate all that apply. ' 

'¢ Surface water ',0 Groundwater 0 Sewer' , 0 Collection impoundment 4 L,7//e. 'Su/-/v,c d~£tK 
·15. Is there a, navigable waterbody or tributary to. a navigable waterbody? Dyes fi{no 



(. 

'., 

16. ]s there a,waterbody anywhere on or in the vicinity of the site?· If yes, also complete Section Ill: Aquatic Habitat 
Checklist-- Non~Flowing Systems and/or Section IV: AqU4tic Habitat Checklist - Flowing Systems, 

. iZlyes (approx. distan~e (300++' 000 

17. Is there evidence of flooding? 0 y~ ~o Wetlands andjlood plains are not always obvious; do not answer "no" 

• 
:without confirming in/ormation. If yes, complete Section V: Wetland Habitat Checklist. '. J,'",J' . 

5...t6cp 6~,fd/Ji#r-4 ·-(lo.wr . -1-4 L;~?t/c Su/fc;..r C-C6tE1C - ,vofr~A/ '.I"f c-
. : .. . . . fA.hl'/§"'1.. (l IV S ( ~ 

i~. If ~fiel<tguide' was. us.ed to aid !Uly .9f ttle. iden'.if.i~lill~,'pI~:.pmYid.<;.a.re{~(.e.n~ .. _AlsQ,.estim~!~JheJiJl1(!.s~nt. 
. 1;'~; identifying fauna [Use' il:blanksneel If additionafspace'ls needed for leite"""'" _. - .. .' 

. i' . 

. :j,. 

... j • ,.:: ••. · ....... :;~, •. , .• ·.),.,!,· .. :.· .. :r( 
:~~.: ii;~~. 

19. Are any threatened and/orendange~d species (plantoranim~IJKlI\)wn·(6iOhabit the area of the site? 0 yes 0 no 
If yes, you are required to verify this in/ormation with the U.s. Fish andWildlife Service. If speci~tidentities are 

. known, pleaSe list them next. . . . 

. b.r~.J obSc/«(/Cc/. 0./\( AlSJ".IC Cn~"'/4.~ 
T~~ I",d'~NA a~ h4S ~="" ' 

.. : ........ .. _ .. _4/-/:),0'1'1, /'!'.cr! ._@ -I~L{=::."J).13 §.~-- ....... . 

20. Record weather conditions at the time this checklist was prepared: 

DATE: 3 -//, 0 z. 

• 

33' 44 or Temperature (OaOF) 

_._S_~_ul._~_. __ Wind (direction/speed) 

Sov.-rui : 
_.",5~2-_,_6_· __ Normal daily high temperature ;?I",./--...., ~. 

_L.M.!<.\:::O!=::~~~=--__ Precipitation (rain, snow) 
$0;/. ~v-<vij 

--Ic,,,,,,:t=-,-p,...;.,/I_' If._. _ Cloud cover' 

• 



• 

• 

• 

IA. SUMMARY OF OBSERVATIONS AND SITE SETTING 

Light industry.comprises 3.2% (0.4 acres)' of SWMU 2 and consists of magazine 1518, and a 
gravel road that accesses the site and boarders the east side of the capped area. Open land 
comprises 33.9% of SWMU 2 and consists of 4.2 acres of maintained grass on and around the 
dye burial cap.' And the remaining 62.9% (7.8 acres) of SWMU 2 is forested. The forested area, 
although it makes up a large portion of the SWMU, only occurs along the perimeter of the Dye 
Burial Ground. Oaks, in the 6 - 12" dbh class, make up the dominant species in the tree canopy, . 
with hickories as associate species - some scattered pines were also observed. . 

.' 
SWMU 2 is relatively flat but ultimately drains to the south .. The cap is elevated. -5-6' above the 
natural terrain with a qiversion ditch/swale along the east side of the cap - vegetated with dense 
grass. This ditch/swale is connected to two drainage systems (intermittent streams) one to the 
north and one to the. south; however, both drainage systems flow toward two separate unnamed 
tributaries of Little Sulfur Creek which flows southwest of the Dye Burial Ground (SWMU 2). Little 
Sulfur CreeK .flows into Sulfur Creek, which in turn flows into Indian Creek, which discharges into 
East Fork White River. 

At the time of this assessment no flow was observed on site. The occurrence of aquatic receptors 
(Le. fish, and sediment invertebrates) would be unlikely. Surface water flow would probably only 
occur during extended periods of heavy rain and spring thaw. Furthermore, this site is an upland 
site well outside of FEMAs flood hazard area (Zone A). Additionally, Martin County soil survey 
considers this a poor site for wetland plants. 

White-tailed deer tracks were observed on-site. 

See 1998 aerial photograph (Figure 1-13), the marked up SWMU 2 base map showing the 
location and direction of site photographs (Figure 1-14) and site photographs (Figure 1-15) in the 
NSWC Crane SWMU 2 RCRA RFI Report dated April 2002 to enhance site familiarity. 

Completed by' 7:i-1f-! 1 7? OJ A H"'" Affiliation T +- t-.1 u S 

AdditionalPreparers J 0 6l\6H !-/;-<iC.K .if. kL: /TH . S/l"'f-.so~ 

'Site Manager __ --=V"'--' _s:_._M---,~_v-,.,...i _____ -..,.-______________ _ 

Date . 3 - II - 0 z. 



IL TERRESTRJALHABIT AT CHECKLIST 

IIA. WOODED 

I. Are there any wooded areas at the site?)?! yes 0 no )fno, go to Section liB: Shrub/Scrub. 

2. 
. . 

What percentage or area of the site is wooded? (~29 %·12.4 acres). Indicate the wooded area on the site map ·which is attached to a copy ofthi~ checklist. Please identify what infonnation Was used to detenninethe·wooded _area of the site. ... . ......... __ .......... . 

• 

3. What islhe ~~mi~nttype of vegetation in the w~ed area? (Circle one: EVergre~'dUo Mixed) ~ovide a photograph, lfavallable. . .. ( -e . . . . t:v4/"T~c ~"s S~",,. 
Dominant plant, ifknown:_--'O''"''''-!.1L..J/C'-=-'$"'"----___ ~ _______ _ 

4. What is the predominant size of the trees at the site? Use diameter at breast height 

o 0-6 in. jli 6-12 in. 0> 12 in. 

i 
5. SpeCify type of understory present, if known. Provide a photograph, if available. 

liB. SHRUB/SCRUB 

:1. .Is shrub/scrub vegetation present at the site? 0 yes ,p(no. If no, go to Section IIC: Open Field. 

2. What percentage of the ~ite is covered by scrub/shrub vegetation? ( __ % __ acres). Indicate the areas of· shrub/scrub on the site map. Please identify what infonnation was used to determine this area. 

3. What is the dominant type of scrub/shrub vegetation,ifkn~wn? Provide a photograph, if available. 

. . .4. What ~s the approximate average height of the scrub/shrub vegetation? 

o 0-2 fl. o 2-5 ft.. o > 5 ft. 

• 



• 

• 

•• 

5 . Based on site obserVations, how dense is the scrub/sluub vegetation? 

tJ Dense o Patchy o Sparse 

lIe. OP~N FIELD 

L Are there'open (bare; barren)fieldareas present a~,the site? ~ yes 0 no 'If yes, please 
indicate the type below: / j L' - 41",;'1"''''' ;.-?..t£ q. -=,-'" s sI 

,.0 Prairie/plains ,··Q-Savannah"', U-oldfield:::, ~Othet(speCiryr~G>jQ ,-.tE.;{-,ioPAJ'd ..1:>6>6 eAP' --. .,.... . -- -_._--- ... . .. 

2. What percentage ofthesi~e is open field? (3~.9 .% 42 acres). In~icate the open fields on the sit~ m~. 
'-3; What is/are the domjnant plant(s)? Provi~e a photograph, ifavailable . 

./ -/ /; 4. What is the approximate average height of the dominant plant? __ -.. __ (O~ ___ _ 

5. ,Describe the vegetation coveT: f;3.. Dense, o Sparse o Patchy 

lID. MISCELLA~EOUS 

I.' 'Are~er-typesm~errCStriathab~~-p~ri-~t-lli~U~;;" ~ili~;ili~~~~~;~b/~~b,'~d~;~:~~ld,?Oy~ ~ n~ If yes, identifY and describe them below. 

2. Describe the terrestrial miscellaneous habilat(s) and identify these area(s) on the site map . 



. . .. . 3. What observations, ifany, were made at the site regarding the presence and/or absence ofinsecls, fish, birds, • mammals, etc.? 

4. Re"yiew the questions in Section I to determine if an)' additional habi"~t I;hecklisls should be" completed for this site; -

" • 
. ---... _ . ..:.::.:--::.'.':-.::.:..:.:..: __ . -.-.. ~ .... :'::. --_.-_ .. _-_.- .. .:..- . 

• 



• III. AQUATIC HABITAT CHECKLIST - NON-FLOWI~G SYSTEMS 

Note_- Aquatic systems areofien associated with wetland habitats_ Please refer to Section V. Wetland HabilQJ .. 
Check/ist_ 

). What type of open-water, non-flowing sy~tem is p~sent at the site? 

o Natural (pond,.lake) 
- 0 ~ficiaJlycreated (lagoon, reservoir, canal, impOundment) 

.. _. 
- . 

2. Ifknown; what is the name(s)ofthe_waterbody(ies) on or adjacent to the $ite? 

3: If a waterbody is.present,wttat are its'!cnownuses (e_g.: recreation, navigation, etc_)? 

4. What is the approximate size of the waterbody(ies)? ______ acre(s}. 

5_ Is any aquatic vegetation present? 0 yes -0 no If yes, please identify the type of vegetation presentiflaioWn.-

o Emergent D Submergent o Floating 

.-~ 6. )fknown, what is the depth-of the water? _______ ~-_----_-----

7. What is the general composition of the subStrate? Check all that apply. 

o -Bedrock- o Sand (coarSe) o Muck (firielbiack) 

0- Boulder (> lOin.) - o Silt (fine) .0 Debris· 

o Cobble (2_5-10 in_) o Marl (shells) o Detritus 

o Gi-avel(O_I-i.5 .in.) _ -0 Clay(slick>' o Concrete 

O-Other(specify)_· _________ ~ _____________ _ 

-8. What is the source of water in the waterbody? 

~River/Stream/Creek o Groundwater o Other (specify) ______ ~_ 

o Industrial disCharge o Surface runoff 

-. 



9. Is there a discharge from the site 10 the waterbody?O yes 0 no Jfyes, please describe this 
discharge and its path. 

·10. Is there a disch;rrge from the waterbody? 0 yes d no' If yes, and the irifonn~ti(m is available, Identi~ from the list below the environment into which thewaterbody ~isc~es. . . 

DRiver/Stream/Creek o onsite O'off!iite Distance 
~----------------

o Groundwater o onsite o offsite 

o Wetland o onsite o offsite Distance ____ ~--~,.._ 

.0 ImpoUndment o onsite o riffsite 

II. Identity-any field measurements and observations of water qUality that were made. For those paranleters for which data were collected provide the measurement and the units ofmeasure below: .'. . . 

Area 

Depth (average) 

. Dissolved oxygen 

Salinity 

Turbidi.ty (clear, slightly turbid, turbid, opaque) (Secchi disk depth _____ ) 

Other (speci fy) 

'.' 12. Describe observed color and area of coloration. 

. . . . . '. . ( 
13 . Mark the open-water, non"tlowing system on the site m~p attached to this checklist 

•• 

• •• :.:- -. , '::001:_.1 

• 



-. 

• 

• 

14. What ·observations, if any, were made at the waterbOdy regarding the presence and/or absence ofbei1thic macroinvertebrates, fish, birds, m:immals, etc.? 

\ . 



IV. AQUATIC HABITATCI-JECKLIST - FLOWING SYSTEMS 

Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V. Wetland Habitat Checklist. . . . 

I. What type(s) of flowing water system(s) is (are) present at the sit~? 

DRiver 0 Stream 
o Dry wash 0 Arroyo 
~. Artificially .. g..lntermittent Stream .' created . 0 Otht;r (specify) 

o Creek 
Q Brook 

··-QChanneling·· 

• 

(ditch, e~c.) A \\ Dr j <2 -i-IMG-.. -O-F--A-S-s-c.-, -S-S-/?7o,,<,,-;r 

2. If JcnoWo; 'what is· the name of the waterbody? 1t/6/1~£~r AI1MUc/ ~"//(.d.-?..P? > 130C 
L.H-+I~ SLiLFL/.< C~£EI" 

OFF S rf~ 

:3. Fo,," natural systems, are there any indicators of physical alteration (e.g., chanrieling, debris, etc.)? :S yes· 0 no If yes; please describe iridicators that were observed. 
J)ro\\N ~7a . d.-/c h. e s / S v"'~ I~~ if- CU/I/c"oL~ -Ie. d,'l/O~ -:I- ,e~N - v,.:-,t::" 

01=" 5-4'</->?ca /N4-fc...-t. -/0· L./"".N'''''''-?u~c/ ;'7 -ftC: -,!-~,: r-reN -/-5" ~~"P1.s 

4. What is the ge~eral composition' of the substrate? Check all that apply. 

o ·B<"..drocl<:· 

o Boulder (>10 in.) yt'-Silt (fine) o ·Debris 

·0 Cobble (2.5-10 in.) O' Mart (shells) o Detritus 

. 0 Gravel (OJ-2.S-in.) . ~Clay (slick) .. o Concrete 

o other (specify) _______ _ 

. 5. What·is the condition of the bank (~.g., height, slope, exter:J( of vegetative cover)? 
. ;/-1-:; .i( Z I 

·sl<j.O.J: ~ 6£,.,,//c 04 s-,/~#, ~ 
V£/ .; C;,,~ ~s ~ d6A/S"~~ .c.ClV.a;-(.. 

6. Is the system jnfJ~enced by tides? 0 yes -,(~o What iriformation W3;> used to make this de~erminat.ion? 

• 

• 



-. 

••• 

-. 

7. Is the flow intermittent? S(1 yes 0 no If yes, please note the information that was used in making this detemiination: 

I' 

8. Is·there a discharge from the site to the Waterbody? 0 yes 0 no ffyes, please describe the discharge and its path . 
. i"h W O/} s->./a: /??c)s-l /"£-c7 ~o oc:~£/.e . d~~"y' ~s-"t/oc/.r· e>/" 
/J£4i?/ ~/f/A/ OJ(!. S"'pA"~. ~~ ... /4/ 

.J L: #/c. s~~ ,.c'~~ C,c,"-c'C A/c.<tl'(esr. /V/lnurd S-r..cCA />'7 ~ 
S;ov/#f o.c Z)BG. 

9. Is there a discharge from the waterbody? 0 yes 0 no Ify~, and the information is available, please identifY what the waterbody discharges to and whether the discharge is on site or off site .. 
L/ff/c. .5'~/~~C.<6~A::·; -;.' S·u.tt,.,,::-,v.:-c· C',c~cyc ~ ...z.N'~;;<; C!-<.:F.§K.~ 

F4Sr- ~--r,e 1,-,:/#,.-7"& A1.{/..6~ 

10.' IdentifYany field measurements and observations of water qualitY that were made. For those parameters for which . da4l were collected, provide the rrieasuremen't and the units of measure in the ~propriate space beiow: . . (.5£.5.:zr7 ) . Width (ft.) . . .. 

Depth (ft.) 

Velocity (specifY units): ____ ---'-____ ~-

- Temperature (depth of the water at which the reading was taken. _______ .....J) 

pH 

Dissolved- oxygen 

Salinity 

-.~'- Turbidity (clear, slightly turbid, turbid, oPaque). 
(Secchi disk depth ) 

Other(specifY)~ _____ --, ________ _ 

1 

I. 



\ . 

I I. Describe obserVed color and area of coloration. 
5££ #7 

'~ . 

12. Is any aquaticvegelation p~sent? 0 yes~'no (fyes, please identifY th~ ~ ofvege~tion present, ilcnown. 

.0 Emergent o Submergent o Floating. 

13. Mark~¢ flowing water system on the attached site map . 

. 14. What observationS were made at the waterbOdy' regarding th~ presence and/or absence of benthic macr-qin~ertebrates, fish, birds, mammals, etc.? . . 

- ~-e c S" 5-</ eLi: cJ;C' /7? /6< 0 /q i/o ~ /.i L>~A- ?La s
OR . hs;-r h'l~7 ~,y/'-Ke?-' 

'-, ---'---"-""-' 

r 

• 

• 

• 



'. 

• 

'. 

v. WETLAND HABITAT CHECKLIST 

I. Base~~bservations and/or available infonnation, are designated or Im'own wetlands definitely present at the site? 
O?~ " 

. Please note the sources of observations and infonnation used (e.g., USGS Topographic Maps, National Wetland Inventory, Federal or State Agency, etc.) to make ~is determination. . ' 

2. Based on the location of the site (e.g., along a waterbody, in a floodplain) and site conditions (e.g., standing water, dark, wet soils; mud cracks; debris line; water marks), are wetland habitats suspected? 
Dyes 0 no If yes, proceed with the remainder of the wetland habitat identification checklist. 

3. What type(s) of vegetation are present in the wetland? 

,0 Submergent 
o Scrub/Shrub . , 

o Emergent 
o Wooded 

o Other(specify) __ ---,-____ _ 

4. Provide ageneral description of the vegetation present in and around the wetland (height, color, etc.). Provide a photograph of the known or suspected wetlands, if available. ' 

5. Is standing water present? 0 yes 0 no If yes, is this water: 0 Fresh D: Brackish 
What is the approximate area of the water (sq. ft.)? ________ _ 
Please complete questions 4, ) I, 12 in Checklist III - Aquatic Habitat.- Non-Flowing Systems. 

6. . Is there evidence of flooding at the site? What observations were noted? 

o Buttressing o Water marks o Mudcracks 

o Debris lIne 0. Other (describe below) 

. '\ 



I 

I 

7. If known, what is the source of the water in the wetland? 

o Sti-eam!R.iver/CreeklLake!Pond o Groundwater .' 
o Flooding o Surface Runoff 

8. Is there 'a discharge' from the site to a known or susp~cted wetland? 0 yes 0 no If yes, please describe. 

\. 

9. Is there a discharge from the wetland? 0 yes 0 no. If yes, to what waterbody is discharge released? 

o Surface Stream/River, o Groundwater 0 LakeIPond ' o Marine 

=-
=1=O':::.,~:::_~~,~::a~s~~~il~::::~=~:::p=l=ewas==c.::::o=lI=ec=t=ed=,=d=e=s=cn=·b=e=th=e:..:a=:=p=p=e=aran==ce=of=, th::::;:e=s:.:::o=il.::::i=n=th=e=w==e=t~=~=d==-=ar_ea,-__ '_ .=C=i=rc_l_e_~_r_wn_' __ ·t-::.e-::.i_n ___ th_. e_b_es_t_' -'=e}, 

Color (blue/gray, brown, black, mottled) ____ --' __ ~ _________ _ 

Water content (dry, wet, saturated/unsaturated) ___________ _ 

I I. Mark the obserVed wetland area(s) on the attached site map. 

• 



FIGURE 1-15 

SITE PHOTOGRAPHS (03-11-02) 
SWMU 2 - DYE BURIAL GROUNDS 

NSWC CRANE, INDIANA 
PAGE 1 OF 5 

Photograph 1 - shows the access road to the Dye Burial Ground (DBG) and the highest point of the site -
the wooded area left of photograph. 

Photograph 2 - showing the north end of the DBG cap (left side of photo) and intermittent stream within 
the wooded area left of monitoring well ballards. 



FIGURE 1-15 

SITE PHOTOGRAPHS (03-11-02) 
SWMU 2 - DYE BURIAL GROUNDS 

NSWC CRANE, INDIANA 
PAGE 2 OF 5 

Photograph 3 - showing the north end of the DBG cap. A drainage ditch/swale is located between the 
cap and gravel road (left side of photo) and runs under (via a culvert) the small section of gravel above 
the access road at which point flow is diverted toward the intermittent stream shown in photograph 2. 

Photograph 4 - showing the east side of the DBG cap with drainage ditches/swales (one running between 
the cap and gravel road, and one shown just left of the photograph's center and below the wooded area). 



---- -------------------------------------------------------------, 

FIGURE 1-15 

SITE PHOTOGRAPHS (03-11-02) 
SWMU 2 - DYE BURIAL GROUNDS 

NSWC CRANE, INDIANA 
PAGE 3 OF5 

Photograph 5 - showing underground drainage pipe (bottom of photo) just east of monitoring well 02-08 
with the DBG cap in the background. The pipe diverts flow from between the gravel road and DBG cap 

toward the intermittent stream in the wooded area south of cap. 

Photograph 6 - shows the intermittent stream in wooded area just south of the underground drainage pipe 
shown in photograph 5. 



FIGURE 1-15 

SITE PHOTOGRAPHS (03-11-02) 
SWMU 2 - DYE BURIAL GROUNDS 

NSWC CRANE, INDIANA 
PAGE40F5 

Photograph 7 - taken from the south end of the DBG cap showing the road to well cluster 02-11 with 
monitoring well 02-02 on the right of the photo. 

Photograph 8 - taken from the south end of the DBG cap showing the area north of the cap which would 
ultimately drain toward the Ammunition Burning Grounds (ABG). 



FIGURE 1-15 

SITE PHOTOGRAPHS (03-11-02) 
SWMU 2 - DYE BURIAL GROUNDS 

NSWC CRANE, INDIANA 
PAGE 5 OF 5 

Photograph 9 - taken from the north end of the DBG cap showing the area north of the cap where sheet 
runoff would ultimately flow in the direction of the ABG via tributary to Little Sulfur Creek and the 

intermittent stream shown in photograph 2. 
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