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APPENDIX AI

Detailed Logs of Sub-Surface Materials Encountered
During Drilling, and the Drilling Techniques

Employed at Each Well
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BORING LOG
. . FIELD DATA

Project---.Nh'5..C. CnHIIHhmtel- Study Site Crane, IN .Date 26 Aug 81
Location .J)Yl: Bud ,,] Gruund:; Job No. 441-Gl50.11GR21/2i
Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 738.66 Boring No. HES-2-1-81

.. . ..

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Ilyd.

NUMBER TA~EN SAMPLER. I Cant CLASSIFICATION AND REMARKS

1 81 FROM TO FROM TO FROM TO ress.

1.\ ~L Au~' 0.0 0.0 0.5 0.0 0.92
J

0 ~(CL): Brown in color. soft.I <::h", l1n.Tllhe 1slI-
J 0.5 1.0 0.92 1.87 0 S.T. 16w plasticity, & slight organic...

1.0 i,5 10 matter.

1.5 2.0 30 SamDle lenQth: 1. 97 ft---.
6.0 2.0 2.5 100

..
.-

J .,.
Cleanout0.0 5.0 ---- --- Folding Augt r --_.._---"

6.0 7.1'i 4 3 Fixe~'pi -
Sandv silt (S~n & sandstone fra\!-:!,\ 26 AliI 5.0 5.5 5.0 6.0 Iton S:lmn er 0 Jar

:! 5.5 6.0 6.0 6.95 20 S. T. ments: brown in color, slightly

6·.0 6.5 380 sticky. & contains 25% weathered

6.5 7.0. 700 sandstone. Sandstone is light

7.0 7.17 800 brown to I!rev in color tinlform
1--.

fine-grained. drv & friable.

Sample length: 1. 95 ft

.
--_.

WES :A~~~4 819 EDITION OF NOV 1971 MAY BE USED Sheet) of---2 Sheets

nUTE:

•
Extra jar ~ample made for NWSC

• 1 • I , I ,
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BORING LOG <

FIELD DATA

Project Site Date
Location Job No.
Drill Rig Inspec tor Operator Surface EI Boring No. WES-2-1-81

.. ...... - .,

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

26 Au 1l.5 5.0 7.17
7 FoTCfing

Cleanout: weathered !'l;md~r-one': 7.17 ---- --- Auper --- ---- ..
st~rts at 7.17 ft

?6 All ,·n.5 30.0 7.17 30.0 ---- --- nn~L:51t --- - 1-1",..-,-1 ",,,,ndst-nn<> ",t- 11 " ft- l,'~t-pr

at annroximate1v 20 fr- rl -'
-'

to 10 ft below W:lr-pr hlpw hnlp

drv of water £. Cllttinps Inc:t-~l 1 Pi

we11~en

..

~-

--_.

~'-'---

'.

WES fUHM

J AU "4 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets

_. ---_. _...._... _.. _._ .. -. _..•..-... -.. -.-.. -. _...-.. _. _.-
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BORING LOG·
FIELD DATA

Project NHSC'Cround\ilater Study Site Crane. IN Date 26 Aug 81
Location Dye Burial Grounds

.> Job No. 441-G150.l1GR21/22

Drill Rig failing Inspector J. Dunbar Operator C. Drake Surface EI 725.46 Boring No. WES 2 2 81
-- .. , _. .-

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF -lyd.
NUMBER TAKEN SAMPLER F

Cont CLASSIFICATION AND REMARKS
FROM TO FROM TO FROM TO ress.

:r
] 26 Aug o 0 o 0 0.5 o 0 1.65 Shelby Tube 40 S T Silt (MU, brown in color !';oft

],\ 0.5 1.0 1. 6' 2.5 7'1 .T:l r ~liohtly' sticky, dry,& contaios

1 0 1 'i 1 L,() nTo"n'" m!1""~T

- 1 '1 ? 0 lAO Samole leopth' 25ft

5.0 2.0 2.5 230

-

o () '\ ()
7" ". r.l p:lnn ,"--- ---- Folding Augf' L-'::=

.. t F~xedlPis -1.02A 26 Aul' 5 0 'i 0 'i 'i 'i () h 0'\ 'nn :"mn a .. IT~ .. Si 1 t (lofT.) & f.J~" •
. ~ ~

5.5 6.0 700 brown to brm;"'de:h whitf> in polar

6.05 6.0 6.0< 800 & drv S . .l ie: f'n~.OT!lin~r1

.. uniform & friable. Slight dry

green filln found nn e:ni1 e:"mn1p
"

Samole lenl!th: ......

-.2~0 6.1
)·)78

2.!LAug _6-Jl5 -~, - --c-- Rock Bit ---- ---- Cle.an.uu t
._._-~--- -.- .

"

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

WES FO ..... 819 EDITION OF NOV 1971 MAY BE USED
J AU 7.

tW'l'I~: Extra jar sample made for NHSC

Sheet I of 8 Sheets

\ .. ,::-.\ '>; ....0..1 '-.,··.··1 'lI'~,,:.' ""MU ";';"~:;14 '~;f. \._.... \.......... ~o" • ·'4 ..:, ...... to' '''':'~ ? 0.' ~ .... .... .. "<4
••••• ' ... j •••• :

. ;·,~~,,~\,;.r;~, ~•.,.:~,~,;.~!, .. ~,



~.....
I

oi':>

BORING LOG i

FIELD DATA

Project Site· Date
Location Job No.
Drill Rig ~ Inspector Operator Surface EI Boring No. WES-2-2-81

.. ,-..._-------_ ..- "'-- - - ,0. ____

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF

NUMBER TAKEN SAMPLER
CLASSIFICATION AND REMARKS

FROM TO FROM TO FROM TO ..
)

200 Fragments of weathered sandstone26 AUj:! 6. DC 6.1 6.7 ----- ----- Pitcher Sam. -- ..

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

WES FOR'"
JAN 7 • 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 8 Sheets

._"._"'_' _. _. _····-------1iII - .._ .._..._. -'.'-"-" .. _' - -
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: ~wo

Hoi. ~•..• :.....----'_.: I

R•• :':".. lr1t:i

26 August 19!11

',. - Run 1
""",")145 Reo 4.)'
,.Il" 4~./I' " LUDSO.A'
. ,,"U lJO n,ln'.. Ga1Q-
", I t i "10' ,0"'1:".10
jj .... ( I""·".I:! 100 psl
.. :Il,·" PI'O:JS-

'1\,':.: 'IO~

[;11. ActlOIl Sm.ooth
l'nrt".r ret Brown

PROJt.CT

!STa_TKO ICow~~.TaD

11. DATE "0,-[ i 26 AUbuSt 81: 2 SCFt.t:;!i,r,cr

t7. [L.EvATION TOP'OJ' HO\..[ 725.46 ft

BURDEN StulPLES 'AICEH ~ zero

la, TOT.~ NuWSltlII COAE: eO_lEs zero

Ioi:cS-2-2-cl

Sandstone

See page one for over
burden lnformatlop.

No recovt!ry- hl(;hly weat ,eI'ed
sandstone

46.4 ft
91.5 ft

0.1 ft

--......- in clay seaJlI-uoft

I
OI~~50I~".........

Al-5

0.0-
-
:

- -
=1..Q::

~
~

2 •.Q:
-
::-.--:
::

) •..Q:.

::
~
--

4 •.Q:

::
.:.=
:

5...Q:

.:
:.

-=, /;b,-,,-

.:
-

~
::l---~---------lr-----t---j

'lX}
fl •.Q:=v- ~t· clay ~oam-soft
-~'--::V-
::

9.J:!:
-r---
i
::

III ,':1---
1836 PIiit!.... 'Ous (CITIOH' A"I: 0 ••01- (TE.

DRILLING LOG

725.40

724.4::'

?1,).11l;

722.46

720.411

721.46

72).46

t. TOTA\o. DEPT" Of' HO\o.(

4. HOLE ~O, (A. 01'10-' c.t dro_. 1111.1
.,., ",. "..-nDW .

1. TMICKHESS all' OVERlBUAOI.N

D OEPTH DRILLEO IHTO ROCIIt."

...2l.~.46

ENG FORM
WAR 71

l. PIliOJt':1 , 10 SllE ..... 0 TYP! OF Bl' ~l(':--J Ii: ~n. di2..::L0:d
, .. , ..... "=-~",,.. :.ci~:~ter Study !".OA UM F ....A t~tvlnOH SMO.1Il (TDii fD,ItUI.)

"".-;"":;;O;C':;'''T",,,,...-=.:'(:'',,'::.'::..:':;.=.,-:.=:••:=.:•.::.:=:••~r::...::7:•..v=r'----------- j·;:.JL
1:--;;-;:;;,)",.."7-::::-'c.,..':=i-:""c::l=u,..r_o_u_n_a_::; ~"'2'.-::...;;-:-::-::"_:7,u:-:l.'"',.'"'nc"~C7u:-:~".-::~Rl;:")·v·~-;:o"•••-;;,G"N~•.,T..,-;:o;;:;N-:o:;;.;-;;o:;.-;;,..-:..:------:-~
). OAI"L.I"~ Ace-NeT _ _ ~ ... .J

C~'I'l:~~: 'J. TOTAL NO. O~ OV~". !o.aTU",.CC

I
I
I

I
I
I

I

~I

I

I
I

I
I
I

.1
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HDI. HAII-..-
I ~IYIS.,.J" ; , ... iT A. .. ~ATlO'" 1Hf.1. .. '.

ORILLI~G LOG , 10. !l"LE T1, p"OJECT 110. Sill. ..... 0 T'YPt. O~ BIT

rT"i"""OXT""Uii"'7~C7A ":"ION i..,o."" {tbW _ aU~J

1. L.O~"TIOH rC .._"......., S, ....-tJ I
I

tZ ........ u,. ..CTyA[ilot·S Df.SIG ..... TIOH 0' DAllaL

J,. CRlILI,.''''''' .. <;;o!. ... C ....

1J. TOT Air. "0. OF avE A. i o,aT""..... o : "'.. OlDTu .... 110
.... 0\,.( .. 0 fA ••hw_ -. Cll"otnn, "".! , BUAQE'" $.IIIII~LlS TAitt..,:

o#W ",. n.-..&lo...J

,u., TOTAL llIIuwttlfl COR! BQIl(S
s. M ..... ' 0' Ct~I\.. L['"

rIO [L[VATIOIlrll GROUND 'OATEA

~lIO'" 0' HOL[ I BT AIlIIT 1:0 1c:0 ... __ .... ,. .. 0

\ .. DATE MOLIt ! :O-II: .. "c.,.,,- O'''CL.''''IlO OUG. PAOIld wa.RT.

- !". f.Le"Ao'tQN TOP Olf "'OLl
'J. T ""C-'Nt '.S OF OvlAtsUAO£1lil

1'0. TOT AI.. CORl!!: RECOVERY 'OR tlOAING ,
•. DlPTH Ol:tlLLfO INTO ROC_ ... SIGNATURE OF IHSPfCTOR

t. TOTAL DEPT ... Ot: ... OL[ I
fL.EV:TIOHj 01 &or ... I.. £(;,£NO Cl..AUI'IC.TIO,. 0'" IItATE-RIALS " COAl. !eox OR.! IltI!: ....."KI

(Do.c"p.,~ AfCOv- 'SA.P\.!: I (0"",1'0' 'aDO•• _,., '0••• d.prh 01

! ERT I HO. _a,NU".••'e.. " .,'I'OH,eo"",

• , • • I •f-"fC4a lO.~ tI -'" ,

i • §-Sandstone. see below

. -- E-714.4q ll~:x:r-
~- f--

~ -
Run 1

27 August 1981 =-
7l3.4c 12,.t} WI. - 2 =-- RUII:: nOp;aD 9.15 Rec 3.65't- End 10120. . , lrJ3~ -- , 7 'closed Lreak '1'111," 6;; mln Gain - ~~. -'--- . Or 1 t1me40 mln

- Sandstone lnterbedded wlt , seam" of 11"lt! pn,,::'! 100-120 psl C.712.4( IJk ,'~ ..' cluy, ul1lutone, 11monl e, 111 '111 tu, \'.;'\ I uJ" prOBIl -
_, I .. , and peat. Core ranges .n col, froll f,r:J 75: §- , shades of brown, orange and Td. to i.';-l AI': t 1on Smooth.
]~.

varlous shades of grey. Crall :;1"" .... f"'I!~. 1"1" Brown rls unlform and ranges f om vel f1nl

[/ ~j~ to flne wlth quart~ gra .nll pr.. IOln1n,
711.4<: Ing. t1at"rlal ls dry, rlablL, ana Bit blocked off. rweather"d. !:It:ddlng ls lstinc l wll.I- ~~lckness ranglng from In. tp Ii If. E--= maxlmum.

:t--- E710./11 15~ 100% --
f:: Run 2

-=W~ -fractured t::- 1_ I·q" ;)

=709.4c 16.5" - .,:,10.40 ; 4.15'
- :. I 11110· -. 1'.':.1 - =-- - t::'= ,,)0 mln ~.1.i.~ -

: ! 1.:1.. " ~-inln -

-=V- I"" :::'lbo-2UO l'u1 §- "1' pru:;::! -
708.41 - -

: I 75 :17 r· ...

f- ,
Sandston". 100}l: .. , Ac t \ un Sl:luothsame --

" """'1.el' l'~ l Brown-
~-= f--

.,
/"''',lrks -

t707.41 le~
,,

VClosed break 1=,
- ,
- J t--=r.Y --- t706.41
:1""""""-

19"'~ J

1=I
I)',-

=1- l=-
"O~.J

----j Run 3

~X
I ~::0 rtlcovary I t:>0

,ENG FORM 1&36 P"'!.VIOUI tOITION' AIflIE O ••O\.!.TI':.
PROJECT lMO\.[ /lifO.

..... A 11 I

(TH.AJlISl.VClfltT)

.Al-6 I
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ORILLINC LOG 'I O'~ISIO" !IHSTALi,.O\1l0N t~"Et.,T 0'

J O' C 1"!EYS, PlItOJLCT i 10.111 f ..... 0 TTP£ 0" BIT

II. uA Ulol "UI 1: ... [\,1'-'''10.. II"U_" '0__ 1tI~~

.. r..OC ... ,..0 ... (C.-.:I",•••• a, ,s....CW\J

112 ........ U,. ... CTUA£tt·S OEIIGHATIO,. 0" DIIlILoL
1. CAIL.LINc-. ... Ce, ... eT

U. 'YOTAL NO OJ' 0'11[". ! tuaTua.ao U,.Ot''''''' •• C:O
4. "'OLE NO. (A. 0110--. ....III'trl. ''''.~ BURDEN SAwPL[J TACEN!
.rwJ(II.~_

!. ,.. ..... E. 0'- DAH.. L[" , •. TOT A... NUW8(." CO.!. 110_(_

11. !.L.E ...... YIO ... GROUND WAT!A

to OU:tEC' ION 01' MOLl. IIT"."I:D IC::Ow-Io.I:TaO
II. QATI. ..aLI( ! :D ....... 'le .. "" D· ... c ... ' .... c Oil •• PRO.. VII .. ,..

17. (L(VATION TO~ 0" "OLf
7. THICKNESS 0" O"'t:IIlBU"O~N

'I. TOT " ... CORf R(COV!. ..... "Ollt 80lllltNC ,
I. DEPTH OAI'-LED INTO "OCc

II. SIGNATUR[ 0' INSPECTOR

•. TOTA ... DEPTH 0' HOLI!:

c,p~T~ILEG:Ncl CLASSI"'CA'tO... 0" IlIA'fAIAL.S :ECCOO--....~ I:f:p~~ AEw"UtSELEVATION
(D •• cI"."anJ (D""tn4 '_', _,., 10•• , ct.CIf~ .,••• 'C. -0'''''"" .te... II """,,,,_''''. • . , •705. 40 20. ,

~- Run 4

~
~l. - kun 4

=-B~gan 12,05 H"c 0.0'
End 12,JO LO~i 0.1'.' ::-
TIM 25 m~n Gal. -704.46 21.....0: No recovery 01'1 ttme 25 min

~~ Hyd pruss 100-120 p::il
Water pross -

~
RPM 50:: r\
01'1 AcUon Smooth

2'2.":;;: \lata .. ret _ '.70J.46

f-
~

62.0% --: " ... ·~n rl"

% -fructur~d siltsons Bit blocked off. §-- S11tstonel brown. dry, and

: breaks very easily.

702. 116 2" -;; Ill. - hun 5 =---------------------------- [1''1-:11112,50 J.1 ' E/I",:

=
t.IIU 1145 I.",~c 1.9'
T,r.:ll 55 mln Gal L _-
llr 1 t. \,:C) 50 Dlin f' -- H~:d I'r,· ,,,100-200 psl

701.46 24-.-0 ~·'·;II.U I· P roJ~':';-

1
Sandst.one with lignlt.el sam, ~.I't.l50-75 :t fUrl A" II ollSemi-roU6h

\'I;, tu .. .. .al - §: Rom" I k::f -

700./;6 2~ Run 5

E::~ -fractured
~ Run 6 00.0;;; -- 6

c-- ~L - kUI. -- IUmonl to with pyrit0 and ci.: lcu- tlnl~an 2,05 RII";~O.{.· :- pyr1t.u 1 red, 'lJlull, bluck III <:1I1 •e-, F.lId 2.;0 Lu"• - ti, ~I() • l~/, 2G-.Z v..ry IlI"rd. and has high :J ,e,;clflc.: Tlnlll 25 mill Gill'; -

~
gravity. UI'1 tIme 20 1113n

Hyd rJ"(I,,~OO I'sl E-No O.()~
,'a tar P~O"'b-recovtory -- Rt-M 50 _ I-
Url Ac.: l \ en IIOllE<h §-6<)[J.II(, 2~ Run 7 Wuter r"l --

:
~ Rnmnl'klll - !:

~~ fructurtJd sandst.one and cIa f-

=697. 11(, 2e...1i:~ VIi..- I;ut~ 7

=-- 8''';:11..2'50 l;u,' 0.0': f:,," JI15 .., . 1.6' -
~. I. .. ,.

~-= 69.0;:. -- Tlr..i) 25 mIn C,IIA -',//. 1,,'1 t1,.·.115 'min c-
liy1 l r," : -.200 1'::;1 --

i=696.46 29--0 ~·.\:ur ~Jr.,~:;,-- Sandstone: same !':I'.\ 50± ~

-=
I'j t A.... t ~ .... n HOUI~h ~
\'1'. ~ l " I' I~t-

10-
~- I-

695. 46 )tl.'l Run 8 I.(.,'~,"l rk:J Blt li1uckfld of£1=
I-

EM"C4:~~M 1836 ~"IVIOUS I.DITIONI atllC O.'OL.ITI..
PIIlIOJICT . I... 01. [ 110.

Al-7
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Hoi. No \/ES-2-2-·91

OJ(CT
,;J.~""ou, 101110'l1li ..... 0.'0'-1111.HG FORIoi 1a36

.. A" 11 "

OIVlllON IHSTAL.L.4T10N \SHI.£T d
DRILLIHG LOG o. 9 'N!.!TS

I. PROJECT 10. SIZE. AND TY~ 0'" BIT

II. OA"rUM ,""... '.OWN TB.......LJ

.I. LOCATIO.. (C..~tI .... f •• u, 's,.,cwU
U ...ANU ....CTuAI.R·S OI!SIG ...... nON 0 ... QIIlIIL.L

J. OAIL.LIWC ACENCT

IJ. TOTA\. "0. 0'" OV!!R. ID•• TVilltOClO ~ "".. et.TU..... O
.t. ,.OLI! NO. (A • • ha .... <WI lb_.,n. "".1 8UAO~N SAIIlIPLES TAtltl[N 1

.,.,t".~..J ,,
, •. TOT AI. Nu-.el!R COA!. eoxl!s

S. ",.wE ;;, ... OAll•. L.ER
' .. ELE,VATION CAOUNO .AT!.R

,. OIIlll~CTION 0" rlO"'E I·TA... .,~O I CO.... LI.T.O
II. OAT~ HOLl! IO..,Il ... TICAL. D' ... cL' .... O oao. jlPilltOM "'CilltT.

1'7. E.LEVATION TOP 0" HO"'E
" THICl'CNESS O~ OVERBuRDEN

'I. TOT .... COR!: REeCV!!A., '-OR 80RING ,
•• OEPTH OAI\..L.£D INTO AOCK 't. SIGN.TURE 0'- INSPECTOR

t. TOT.\.. DEPT,. 0'" .o\..[

C\..ASSI"ICATIO.. OF" ... TERIAL.S " CORt! eOX"OA Al!MAJIIKS
E ... Ev4TI0... OEPT" L.EGE"'D (D••clip..,_ Af.COv.. S."PLE (D,.1I1"4 , .... _, ... 10...........,

Uy NO. _.,,,. ...,...•,c... II .'....."c.""". •- c 4 _ .. - . f •
075.40 50 '::j -

::J
Shale(70fo) Ili th interbedde

~---< sandstone(JO%)
IH.- /(uu 14...,
U,",~aIl2100 Reo 4.5' r-,...,

_~~~2_!:_~~~_~=~_~~~= ____ E:nd )140 LOS61. 0•
074.46 5~ 1'imo 90 min C.. b -

=Wh Drl tl.m" 90 min

-:::.,~
Shaler green in color. =i arm, Hyd pross )00 psi

brittle, and soft. ;'10 lEt r press -

t
-
~

"I'M 70- 81.8% -- uri Actton Smooth
673.46 ~~

,
l':.1t"r retBrolln

. - Highly fractured - possibly mechan call
=~~ ma.chine fractured. R"mArk..--
-~

672.46 '11 =-~~ =Run 14 -

1X
ilecovercd core to approxima ;ely

~
53.5 ft.

671.40

2nd depth i:l 9•. 5 ft t=..
:J -. ~

670./16 5~
Ran' r

~
Bleil hole dry of all water. ir fOI
approximately one hour to r move.•<iter.

tWill monitor in morning to ~ee if water 1..
coming in. \later level ros ~ to 4' .0 ft

::J overnight. Bleil hole and i stall. d weD

i screen.

~
~..

] ~
• =

:l =-I -
-=1 -

j =--
I -r---..,

~-,
I--\ -

....::J t...
j ;:--

I
-

~

E~

I I
-

I
-....;

E=-I
~

- i- , I
~It .- i- I ! ,

" ...
rTHAJ'f sLue L" f")

Al-10 I
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BORING LOG
FIELD DATA

Project NWSC Groundwater Study
Site Crane. IN Date 3 Sep 81location Dye Burial Grounds

Job No. 44l-G150.l1GR2l/22Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI7 20.02 Boring No. WES-2-3-8l" .. - --- ,.. __ .. __ .... - ... - - ., - ... ~

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd.

Cant. CLASSIFICATION AND REMARKS
NUMBER TAK~N SAMPLER )ressI C) 1 FROM TO FROM TO FROM TO

0.0 0.0 0.5 0.0 1.15 ~.
0 S.T. Clav lCL): Brown in color drv

1 ~ Sep Shelby Tube
1A 0.5 1.0 1.15 1.45 20 Tar crumbles easilv, & cont~inq fr~ll-

1.0 1 5 i '\0 ~"'nt-., nf ...",.,t-h", .. ",rl .,.,nrl.,t-nn",

1 ') 20 100 C:,,~nla lanot-h· 1 .4') ft-=2.5 2.0 2.5 350 Tube damaged in Dush.

0.0 5.0 7 Folding
'. Cleanout: assumed chanlle at 2.'\'

---""""- ---- . Auger ----
.

2/\ 'J Sep 2.5 5.65 SO. 5.65 5.0 5 65 ~~ P~'icher
700 Jar Clayey sand lSC) & fr~llments of:"mn IAr

sandstone: brown in color. dry
friable. uniform & verv fine-Ilr~in,

1 <: an nn ? 5-~{8" ('1 nn.,,,,ihl,,, mrd", ..... '" "t-" 0 -----~---- IRnl'k R to -- - ---.;
19.4 ft. Dril1ino intH I'~t",,,, 0 ')

to 0.4 ft cavitv at thi~ rl",n .. h-

Checked hole for water and neQativf-

res\,15~· Removed small root fromroc < 1 t

--:' .

WES ~u .... 819 EDITION OF NOV 1971 MAY BE USEDJAN J4

lJUTE: Extra jar'stllllple lIladefor NWSC
Sheet 1 of 2 Sheets
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__ Inspector
--,.. ,. _.... . -

I
STRATUM

FROM TO

5.65 43.7

43.7 54.7
1

I... 4.7 64.2
):<
......
I

......
N·

SAMPLE I DATE
NUMBER TAKEN

64.2 66.2

DRIVE

FROM I TO

&

SAMPLE

FROM I TO

BORING LOG
FIELD DATA

TYPE OF
SAMPLER

CLASSIFICATION AND REMARKS

Sandstone: brown. fine-grained

Shale: grey/green color

Sandstone: red/purple, fine=graioe

Limestone: __ Q:rev_ '":0''''' h", ... ,l

Water level overnight rose to

55.8 ft. Suspect water coming in

at 54.7 ft. Blew hole dry and in-

stalled well screen.

-----1 I I I I 1 1 I I I ·1 I

·---__1 I I I I I I I I ·1-1--1-1--------------1

WES FOH'"
JAN , • 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets

. _.. _.. _._~... _,.._... _. __ .- - -_.__ . __ ._._~- - - ._. _. - -



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

:J:'
H'
I'

H
W

BORING LOG
FIELD DATA

Project NWSC Groundwater Stu~y Site Crane, IN Date 4Sep Bl
Location Dye Burial Grounds Job No.441-G1SO llGR21/2.2
Drill Rig Fai Hng Inspector J. Dunbar Operator C. Drake Surface EI 716.66 Boring No. WES-2-4-Bl

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

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd.-- ConI. CLASSIFICATION AND REMARKSNUMBER T~~E~ TO FROM SAMPLER Press- 1 8 FROM TO FROM TO

2 2
j,

20 -li.lt (MI.)' hrown to l!rev no1 4Seo 0.0 0.0 o 5 o 0 Shelbv Tube S T
lA 0.5 1.0 2.2 2.5 20 Jar cohesion drv vprv nniform in

1.0 1.5 70 '0 .. ,,1n cd'7" '" r-;nn
,

1.5 2.0 1150 C:;"mnl" l"norh· ? " fr

3.15 2.0 2.5 BOO

0.0 5.0
7 Folding

' ..
Cleanout----- ----- Auger ----t----

4 C:;pn 1 7r:, ') fir:, 3" Fix§d 150 Jar Silt (ML) & f of !':f1nrf2A r:, n 5.5 5 0 Piston amo.

5.65 5.5 5.65 700 stone: silt is same as above

. Sandstone is friflhlp finp-

grained liphr hrm.rn in ,..nlnr

;)-;'/0 -,

4 Sep 5.65 41.5 5.0 '31.0 ----- ---- Rock Bit ---- --- S"nrlcrnn",' hrotJr ~ finp-prflinprf

_.
-- - ~-~! H'

'S Sep 41. 5 43.0 31. 0 50.5 ----- ---- Rock Bit ---- --- Shale' Qreen cnft F.. '.'eath",..",rl
.--

43. a 50.5 'Shale: green £. hard

....~..

~,~ .O.'':''C

.~-,

. ~~:~

WES ;AONR~. 819 EDITION OF NOV 1911 MAV BE USED

NOTE: Extra jar saillflle made for NWSC
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BORING LOG
FIELD DATA

Project Site Date
Location Job No.
Drill Rig Inspector Operator Surface EI Boring No. HES-2-4-8l

"- _. - .. _..... .. .... -

S.\MPLE DATE STRATUM DRIVE SAMPLE TYPE OF
NUMBER TAKEN SAMPLER'

CLASSIFICATION AND REMARKS
FROM TO FROM TO FROM TO

Encountered water at 40.5 ft.

Drilled 10.0 ft below water.

Blew cuttings ~ water from hole.

Installed well screen.

f-.-.

.

"

'.

WES FOR..,

JAN 70 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets

- .- .- .- .•.- .- - -- - - - ..- .- .- .- -
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BORING LOG
FIELD DATA

Project NWSC Groundwater Study Site Crane, IN Date 5 Sep 81
Location Dye Burial Grounds

,
Job No. 441-G150.11GR21/22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 739.24 Boring No. WES-2-5-81
. .. - - - ... "- -~". - .. _- , . .. .... . '-

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd.
Cont. CLASSIFICATION AND REMARKSNUMBER

TiMn FROM TO FROM TO FROM TO
. SAMPLER Press

1 5 Sep 0.0 0.0 0.5 0.0 1. 55 3"
Clay (eL): brown in color softShelby Tube' 20 S T.....,

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 Samnle ]enQth' 1 C) ft.

2.0 2.5 300

I

0.0 5.0
7 Folding ..

Cleanout....--~,~ ~-.,..-- Auger ---- ---

2 5 Sep 6.1
j l"lxe<t

100 Clav (CL) & • flaY.. "l~mpii.O 5.5 5.0 Piston Sam S.T
2A 5.5 ' 6.0 6.1 6.45 350 Jar ~"l ~hn\1P " .J --is~ in

6.4') 6,0 6,4'1 7c;:n color verv, fri.able &fine-()T~inPI

Samole length' 1.45 it.

5-5/8"
Sandstone: red ,tn hrntJn fi no_S Seo 6 45 28.0 '\ 0 6R R ----- ---- Rnrk Ril", - - -'

28.0 68.8 grained Alt lnl" small e:&>:'Ime:

of sandstone, shale.& limestone.

Slightly moist at 30 ft but no wat, r.

WES : ..ONH~. 819 EDITION OF NOV 1971 MAY BE USED

NOTE: Extra j at' sample' was made for NWSC
Sheet 1 of ? Sheets
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BORING LOG
FIELD DATA

Project Site Date
Location Job No.
Drill Rig Inspector Operator Surface EI Boring No. WES-2-S-81

.... - ........__ ...... -- ...

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

Water level rose overnipht tn

55.8 ft. Blew hole of tJ::ItPT F.

cuttings. Installed well screen.

.,

..

I

"

WES FOHM
JAN 1 • 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets
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BORING LOG
FIELD DATA -

Project NWSC Groundwater Study Site Crane, IN Date 23 Sep 81
Location Dye Burial Grounds Job No. 44l-G150.l1GR21/22
Drill Rig Failing Inspector J. Dunbar Operator C. - Drake Surface EI 736.58 Boring No. WES-2-6-81

.. - - ..-......_....- ...,- .' .. . ... ---

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd.
Cont. CLASSIFICATION AND REMARKS_NUMBER Ti~ID. SAMPLER )ress --

FROM TO FROM TO FROM TO

3 ,
Clay (CL) - brown to grey in co]~or-1 )) Sep 0.0 0.0 0.5 0.0 2 '. Shelbv Tube 0 ~ T...

lA 0.5, 1.0 2.2 2.45 0 ~ar drv. little cohesion, material
1.0 1.5 10 disturbed hv .1 ___

1.5 2.0 00 S"'mn r", 1",norh· ? t..r:, fr

2.0 2.5 40

-
7 Folding __IB )3 Sep O~O 5.0 0.0 5.0 - Alloer -- Jar. Cleanout: Samole for NWSC -

material same as above
&

"3 Yrxea
_(,1,,,, (('T \ •2 )) :Sen r:, h - 5.5 5 0 n 'l'l 'P"c>"~~ c::~~ 0 S T ~~~"" ~~ ~h~.,,,,,

2A 5 5 h fl 631 n r:,r:, ?fl -T~_ Samol'" 1",nuth· 1 'l'l fr

6.0 6.55 550

1>3 Sep 9.0 'l() -r:, ()
7 AFolding

Jar Cleanout: Samnle fnr 1IIlJ~(,2B Q () a fl uger -

material same as ahovE>

:,'."

.~.

5'.1

_".:2

....-.~

":...::c

.\~~

WES FORM

JAN 7 .. 819 EDITION OF-NOV 1971 MAY BE USED Sheet 1 of 2 Sheets
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,BORING LOG
FIELD DATA

Project ,Site Date
Location Job No.
Drill Rig Inspector Operator Surface EI Boring No. WES-2-6-8l

O ••• 4. __ ••••• __ - '.- -

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

)-)/'6

Sandstone Ii. interbeddecl !':h;l1 f"2)'Sep 9'.0 64.0 9.0 50.0 ---- ---- Rock Bit ---- I-- -

weathered, brown Ii. dark grev in

color soft sn~t at 37 ft.
:

Monitored hole for water at SO ft

for 40 min. Ii. negative results.

') 1 Se.p hI.. () <;0 (l 70 h3
~ 0[ff ,

('nnt--I~ ...,,,-l ..I ...;ll;no' J;. \. ... <;<;;70 63 ---- ---- Rock Bit ---- ----..
Ii. 60 ftencountered water.

Shale: dark grey

-

WES FORM
JAN 7 • 819 EDITION OF NOV \97\ MAY BE USED Sheet 2 . of 2 Sheets
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BORING LOG
, FJELD DATA

Project NWSC Ground~ater Study
Site Crane, IN - Date 24 .sep 81Localion Dye Burial Grounds

Job No. 441-GlSO.1l GR2lL22Drill Rig Failing Inspec,tor J. Dunbar . ,Operator C. Drake Surface EI 728.73 Boring No. WES-2-7-81.. _" .. -._-' --._........-- , ,-

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd.' ..

Cont CLASSIFICATION AND REMARKS
NUMBER lWr FROM TO FROM TO FROM TO SAMPLER } ress

0.0 2.0
3

Sandy silt (SM): browni dry. hard.
1 24 Set: 0.0 0.5 0.0 Shelby TubE 0 S.T.
lA 0.5 1.0 2.0 2.15 a Jar & contains 5% very fine gravel.La 1.5 a Possible dozer fill

1.5 2.0
' .

Sample length:, '2 15..£t20
4.t1 2.0 2.5 100

I l"Old1ng
!T;:jr" Cleanout· MateriH} 'SHme R~ "h',..,u",

lB 24 Sep o 0 'i 0 0.0 5 a ' AIIPflr

Sample for NWSC.
~

24 Sep 5~0
. )-)/'6

1~<Jn,1"'''nnp· hrnt.m -3'
4.0 9.0 40.0 ----- -- -- Rock Bit - - - -
9 0 "l-.-l- Saniktnnp &. tnt -3-3 -3..dark (lr"',

~ J

shale. c .1
is ..hrru.m. t "n

Igrey & 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.

"

,

..,

WES ; ..uN";. 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 2 Sheets
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, BORING LOG
, FIELD DATA,

..
Project Site Date'
Location Job No.
Drill Rig Inspector Operator Surface EI Boring No. WES-2-7-81

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

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

24 Sep 51. 2 57.3 40.C 57. -:..._-- .' . 5 -5{8
Water at aooroximatelv 46 ftRock Bit ---- --
Material changes to dark gr~y

shale with interbedded sandstone

at 51.2 ft.

Blew hole of water & cuttings.

Installed well .

..

.

"

"

n ~

WES FOR ...

JAN 74 819 EDITION OF NOV 1971 MAY BE USED Sheet - of ~ Sheets
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BORING LOG
FIELD DATA ,

Project NWSC Groundwater Study Site . Crane, IN Date 25 Sep 81
. -Location Dye Burial Grounds Job No. 44l-G150.11GR21/22

Drill Rig" Failing Inspector J. Dunbar Operator C. brake Surface EI 730.29 Boring No. WES-2-B-B]- ..... _._. ----"_ .. _---- ... --- ...- .. - -- . ~.- -

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Iyd. ..
Cont, CLASSIFICATION AND REMARKSNUMBER Tl~m FROM TO FROM TO FROM TO SAMPLER Press

1 25 Sep 0.0 0.0 0.5 0.0 2.25
j ,

Silty clay (CL): light brown-=.Ju:.p.wShelby Tube a S...J-
lA 0.5 1.0 2.2' 2.45 0 Jar in color. dry, moderate cobesj~

1.0 1.5 a " un of f n rm c:: 1 of 0 h.-1 , c;,t· of F F

1.5 2.0 40 Sample length' 245£t
2.0 2.5 60

I Folding "'.
·Cleanout· ~"mn1p forNWSC:-IB 25 ·Sep 0.0 5.0 o 0 I) 0 A\lper .T:>r

material same as ~bove ..
3 Fixed

5,:1:. Silty clay (CL): 1 to HO-.illl to2 125 Se~ 5.0 . 'i 5 'i.0 (} f,Q Piston S;lm 0
2A 5.5 6.0 6.69 6.84 10 Jar brown. dry, stiff. moderate co-

6.0 6.5 180 hesion uniform.
6.5 6.84 800 Sample length: 1. 84 ft

7 Folding
Cleanout: sample for N\.JS~ -lB 25 Sep . 6.84 5.0 6 84 5.0 6.84 Auger Jar

material same as above

.•
-,...

!:

.. ..

.
'....

'."

WES ;~NR~. 819 EDITION OF NOV 197\ MAY BE USED
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BORING LOG
FIELD DATA

Project
Site DateLocation

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

SAMPLE DATE STRATUM DRIVE SAMP'LE
TYPE OF

CLASSIFICATION AND REMARKS
NUMBER TAKEN

FROM TO FROM TO FROM TO SAMPLER

)5 Sep 6.84 58.Q 6.84 40.0 ----1----- J' 'JI 0

Sandstone & interbedded dark greyRo('k Hit: ---- -----
shale': sandstone varies from
white, grey> brown to reddish
brown.-

From 30 to 35.7 ft soft and slight.ll
damp. Monitored for water at

40 rtfor 40, min. & neKative
,---

results .
•

5-5~8
Shale: dark grey

)5 Sen 58,0 nO 1 "0 0 ' no 1 ...._-. ---- Rock Bit ---- ---
--

I-

----

:t".....
I

I\.l
I\.l

WES ~..uN"~. 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets
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BORING LOG
FIE~D DATA

Project NWSC Groundwater Study Site Crane, IN Date 9 Sept. 1981

Location HcComish Gorge _Job No.44l-GlsO.llGR21/22
Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI..M.lLli- Boring No, \-1ES-4-1-8l

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd, . CLASSIFICATION AND REMARKS

NUM£lER
Y9~r FROM TO FROM TO FROM TO SAMPLER

Pres~ Cont

0.0 -0.0 0.5 0.0
3" Shelby a ST Silt (ML): brown in color. slight1 1:- Sep t 2.08 Tube

'---

lA 0.5 1.0 2,08 2" 23 a Jar moist, little cohesion, slight

1.0 1.5 0 grit~al, and contains organ~

1.5 2.0 20 matter.._--_.

2.0 2.5 120 Sample length· 2.23 ft

- -

5.0 0.0 5.0 7" Folding P .- Cleanout~ger-----_.

-•.._----
2 9 Sept 5.0 -5.0 5.5 5.0 6.55 *3"Fixed PiE- 0 ST Silty sand (SM): reddi<::h h.-m.m in----- ton Salllpler
2A 5.5 6.0 6 55 6.75 0 Jar color, very uniform. fine~grained

6.0 6;5 0 little cohesion, and drv

6.5 7.0 20------ --
- 7.0 7.4 80 Sa'!!!p1e length; 1. 75ft

"

5.0 70.0
~I Hollow-

Cleanoutstem Auger_.-_._---

_.._---

y

-i.,•••
-,
:~

J,

WES FOHM
J AU 74 819 EDITION OF NOV 1971 MAY BE USED ~';3" Fixed Piston Sampler = 3" F.P,S.

*7" Hollow Stem Auger = 7,·1 n.s, Auger Sheet 1 of 5 Sheets
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BORING LOG
FIELD DATA

Project Site Date

L.oc alion . Job No.
Drill Rig Inspector Operator Surface EI ____ Boring No. WES-4-1-81

5AMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUt-.IBER
Tt1Jr FROM TO FROM TO FROM TO SAMPLER Pres Cont

3 2- Sep 10.0 10.5 10.0 10.3 311 F.P.S. __0~ Silt~d (SH): reddish brown in
'--"---

3A. 10.5 11.0 10.3 10.6 20 Jar co10L-Yniform. f in~Ul.1ned-'{IU:,e.=

11.0 11.5 40 dominate1L.9.uartz)~ittlecohesiQ'...- --
11.5 12.0 50 and da..- --
12.0 . 12.5 ·700 Sample length: O.b ft- Sample fe1

--

back into hole. .--

'--- ------
14.0 70.0 15.0 711 H.S. Augt r -- C1eanout: assumed stratum change.-_._-- . 1-

._.._-- ..
311 F.P.S. Gravelly sand (SP)14 9 Sepl 14.0 15.0 15.5 15.0 16.97 0 ST reddish brown-------

ltA 15.5 16.0 16.97 17 .20 20 Jar in color, fine to coarse-grained-_ .. __.__ .-

16.0 16.5 80 sand, very fine gravel. slightly.._-----_..

16.5 17 .0 120 moist, and no cohesion._0.

17.0 17.5 140 Sample length: 2.2 ft.. _----_.

19.0 15.0 20.0 711 H. S. AugE Cleanout: assumed stratum change.r.--

:J:'
~

I

~.

WES FORM
JAN 1<1 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 5 Sheets
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BORING LOG
FIELD DATA

Project Site DaleLocation
Job No.Drill Rig Inspector Operator Surface EI ____ Boring No. WESp'4-l~8l... . ..

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd.

CLASSIFICATION AND REMARKS,
NUI.IUER

Ti\Mr FROM TO FROM TO .FROM TO SAMPLER Pres Cont
5 9 Sepl 19.0 20.0 20.5 20.0 22.05 3" F.P.S ·0 ST Sand (SP): brown in color,. fine

--~----

SA 20.5 21.0 22.05 22.3 ..- 10 Jar to medium 8.rained, slight moisture,
21.0 21.5 30 very little cohesi~ and 80-90%
21.5 22.0 60 quartz sand.- -
22.0 22.5 90 Sample length: 2.3 ft

-- -

24.0 }O.O 25.0 7" n.s:' Augl _._'1; . Cleanout: assumed stratum changer------

-_.

b 9 Sept 24.0 25.0 25.5 25.0 27.08 3" F P S 0 ST Siltv sand (SM): brown in color
-----

25.5 26.0 27.08 27.3 50 Jar fine-grained, slight moisture. lit
26.0 26.5 100 cohesion. and contains 30% silt.

-----

----- 26 ') 27.0 160
f----- . 27.0 27.5 180 --fu!mP.le length' 21 ft

. .
1-

30.0 25.0 30.0 . 71' H.S. Aug£ r -- Cleanout: assumed stratum chan~e

-

Ie

-;

WES FOU'"
.JAN 74 819 EDITION OF NOV 1971 MAY BE USED " Sheet 3 of 5 Sheels
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BORING LOG
FIELD DATA

Project Site Date

Location . Job No.
Drill Rig Inspector Operator Surface EI ____ Boring No. WES-4 _1:-81

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd.

CLASSIFICATION AND REMARKS
NUMBER TAKJN FROM TO FROM TO FROM TO SAMPLER Pres! Cont19 1

.. -.1A__ .~ Ser-J -l0.0 30.0 30~ 5 30.0 30.3 .~L.s-,--_JL Jax:.. Recovered 0.3 ft ~f ve~ois_t__--_.

30.5 31.0 10 sand/silt: bro~n in color, v~--_. --
31.0 31.5 20 fine-grained. and sli.ght cohesi~~..:-- ._-
31. 5 32.0 50 Will a~~emE~ain at 32.5 ft. -_._- ._----_. -------~--- ._-

:
32.0 32.5 80.._--_. -

-----

30.0 32.5 7" U.S. AUgE r -- Cleanout.-.---.__.. ._.__.. -

-----

8 -2.,..s~Q. 32.5 33.0 32.5 33.3 3" F.P.S. 0 S1' Silt (ML): very moist, hrown in._.• -._---

8A 3':3.0 33.5 33.3 33.6' 20 Jar color, moderately cohesive and---- ----- ---
33.5 34.0 . 30 contains 1-2% very fine gravel.----- --
34.0 34.5 40 ~le length: 1.1 ft---_._--

34.S 35.0 80 Lost 1,4 ft._._.__ ..__._--.-
-----'-

--

37.5 32.5 37.5 7 11 U.S. AuW -- Cleanoutr----- --

-------
- .

WES FOHM
J AI"~ 74 819 EDITION OF NOV 1911 MAY BE USED Sheet 4 of 5 Sheets
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BORING LOG
FIELD DATA

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

- - ...- ... ..

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd.

CLASSIFICATION AND REMARKS
NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER

Pres~ Cont191.11

9 9 S~t 37.5 37.5 38.0 37.5 39.55 3" F.P.S.- 0 Clay silt: grey in color, moist

YA 38.0 38.5 39.55 39.8 40 and moderately cohesive.---
38.5 39.0 190

39.0 39.5 230 Sample length: 2.3 ft

39-.5 39.85 300

37.5 40.0 7" H.S. Aug(r ~. Cleanout---_._- -
..

---I---

10 10Sepl 40.3 40.8 40.3 42.48 3" F,P S. 0 ST- Clav silt· same moigt-----
lOA 40.8 41.3 42.48 42.63 0 Jar

41.3 41.8 0--- --
41.8 42.3 10 Sample length; 2.31 ft--_.

42.7 42.3 42.7 20
-

- . --!

1 OSeE.!; Pulled auger and installed well-

screen.----

,...

-=i

..~

WES FOHM
JAN 7. 819 EDITION OF NOV 197\ MAY BE USED Sheet 5 of 5 Sheets
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BORING LOG
FIELD'DATA

Project . NWSC Groundwater Study . Site Crane, IN Date 10 Se~9tn

L.ocation HcComish Gorge . Job No. 441-G150,llGR2!l22

Drill Rig ---Ei!ilj,~ Inspector J. Dunbar Operator C. Drake Surface EI~~ Boring No. WES-4-2-IH

SAMPl.E DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMUER T~~E1N FROM TO FROM TO FRO~ TO SAMPLER
PressCont

:.. .1 ____ lOS~I2_t 0.0 0.0 0.5 0.0 -.L1.Z_ _~~h!=l~ 280 ST ~,!velly sand (SP): brown in--
0.5 1.0 1. 27 1.47 Tube 24C Ja1 color, dry, fine to coars~______lA__

l.0 1.5 30C grained with 20% fine to medium

----- l.5 2.0 33C gravel! and no cohesion.

2.0 2.5 35C Sample length: 1.47 ft

._--

0.0 5.0 7" Folding ~uge[ Cleanout
--------- --- .. ~

----.

2 lQSep~. "5.0 5.5 5.0 5.9 ~3"Fixed Pi~- a S1' Gravelly sand (SP): brown in
--~---.-

"2A 5.5 6.0 5.9 6.1 .
ton Sampler

20 Jar color. dry. fine to medium----_.

6.0 6.~ 40 grained with 10% fine gravel and------- ---.

6.5 7.0 60 little cohesion.-----

------ - --'-
Sample length: 1.1 ft- suspect

loss.-.--- --
I._-_.__ .

8.0 5.0 10.0 *7"Hollow St~m Cleanout.__ . ------

Auger

WES FOAM

JAN 7. 819 EDiTION OF NOV 1971 MAY BE USED *3" Fixed Piston Sampler == 3" F.P.S.
'~7" Hollow Stem Auger == 7" H.S, Auger

Sheet 1 of 4 Sheets
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BORING LOG·
FIELD DATA ,

Project Site Date

Location _Job No.

Drill Rig Inspector Operator Surface EI ____ Boring No. WES-4-2-8l
-..

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. :

CLASSIFICATlON AND REMARKS
NUMBER I~~1N FROM TO FROM TO FROM TO SAMPLER Press~ont

-~-!.QSe~t 8.0 10.0 10.5 ltO.O 11.97 3'1 F.P .S. 12 ST Silty sand (SM): brown in color

)A 10.5 11.0 In.97 12;23 2C Jar slight moisture, and slight

11.0 11 5 30 cohesion.

11.5 12,0 90 Last foot is fine-grained,

12.0 12.5 l5C Sample length: 2,23 ft

70.0 15.0 7" H.S. Aug c>r Cleanout-.0 ____-

--_.
__Jt__ 115.c1lt 15,0 15.0 15:5 15.0 16.60 3" F,P.S. 0 ST Clay silt (ML): brown in color

4A 15.0 15.5 16.0 16.60 16,85 20 Jar moderately cohesive, and slight--_. --
16.0 16,5 40 moisture. Lost last 0,4 ft---_.

16.5 17.0 100 Sample length: 1. 85 ft

---_... --- 17.0 17 .5 180
--'0

----
. ·15.0 20.0 7" H.S, Aug~r C1eanout

--

--

WES FORM

JAN 7. 819 EDITION OF NOV 197\ MAY BE USED Sheet 2 of -4 Sheets



BORING LOG
FIELD DATA

Project Site Date _

Location Job No. ----,--_:--,---_
Drill Rig Inspector Operator Surface EI Boring No. HES.-4 -2-81

STRATUM

TO

DRIVE

FROM 1 TO

SAMPLE

FROM I TO

TYPE OF
SAMPLER

Hyd.

lresstont.
CLASSIF!CATION AND REMARKS

:J;<
......
I

W
'0

?n n I 20.5 I See lel~1311 F'P'~~_I.-2Q_I_._I~st sal1.!ple. -----
?n '\ I ~1. a I 20

~-'-I

21. a 21. 51 I
50 1__

? 1 '\ 'J?O 70

22.0 122.51 I
._--

130 --

21. 5 120~1~_I_Standard' I==t Jar
SpUtspoon

._ ?~_-'!_!_~~e!1 . I -'-2O. 0_ Pushed splitspoon.,..clay silt (ML)

1 · ~---·-I I 1---1 I 1·1 \__1 I brown in color. moderately I

_. .•. 1 1 1 1 1 I I __ cohesive. and moist. Water way

... 1 .1 1 I 4 I I I 1 1-- visible in botto~ of hole •

···-----·····---··--1 I I 1 -I I 1-1--1
22.0 120.0 125.0 I I I 7" If. S. Augt:!--.__ Cleanout: stratum change assumec

__6_1;!sep~~H20.0~125.0 27.05 3" F.P.S. a I ST

hA ?~ ~ ?h 0 127.05 27.35 10 I Jar.
26.01 26 . 5 50_._- ._----_.,. I 1 I .
26.5' 27,0 100

Silty sand (SM): grey in color

Sample length: 2.35 ft

WES FOHM
J AU 14 819 EDITION OF NOV 1971 MAV BE USED Sheet 3 of 4 Sheets
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BORING LOG
FIELD DATA

Project , Site DateL.oc alion
Job No,. Drill Rig Inspector Operator Surface EI __.____ Boring No: \-JES-4-2-8l'..

-
SAMPLE DATE STRATUM DRIVE SAMPLE

TYPE OF ~yd.
CLASSIFICATION AND REMARKS

NUM£lER
T~~~~ . FROM TO FROM TO FROM TO SAMPLER )ress ront .

27.0 27.4 160

25.0 30.0 7" H.S. Aug ~r Clt:ianout- ,
---_. --
.- 7 J.lSept 30.0 30.5 [l0.0 32.05 3" F.P.S. 10 ST Silty sand (SM): brown in color

7A 30.5 31.0 32.05 32.35 20 Jar ·very fine-grained I moderate
31.0 31.5 80 '. cohesion, and moist.--

31. 5 32.0 120 Sample length, 2.35 ft
32.4 32.0 32.4 170--

..
Left hole open overnight to

. '(" monitor water level. Water on
.__._.-

12 Sept. 81, was at 19.9 ft .
f-----'--.- Installed well through auger..,

---_ ..--

4 of 4
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BORING LOG
FIELD DATA

.-
Date 12 Sept I 1981Project NWSC Groundwater Study Site Crane. IN

Location NcComish Gorge Job No.441-G150.llGR2l/22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI~2L Boring No. WES-4-3-8l
... -

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd.

CLASSIFICATION AND REMARKS
NUMBER

~~fJ~ FROM TO FROM TO FROM TO SAMPLER
Pres~ Cant
Wt.

Silty sand (SM):1 12SeDt 0.0 0.0 0.5 0.0 2.08 3" Shelby . Kelb ST brown in color

lA 0.5 1.0 2~D8 2.78 Tube a Jar damp. fine-Qrained and moderate

1.0 1.5 20 cohesion. Sand eauals 60 to 70%

1.5 2.0 60 . and silt enuals 30 to 40%

2.0 2.5 120 Sample lenl!th: 2.28 ft

4.5 0.0 5.0 7" Folding J uger Cleanout_.:..:e-

2 12Sept 4.5 45.0 5.5 5.0 7.13 ·'t3"Fixed Pi~- a ST Silty sand (SM): grey in color.

2A 5.5 6,0 7.13 7.38
ton Sampler

10 Jar damp to moist fine-prained :lnrl

6.0 6.5 20 moderate cohesion .. Sand eauals

6.5 7.0 20 60%-70% and silt equals 30%-40%.

7.0 7.5 20 Believe water starts at 55ft.

Sample length, 2'38 ft

,

5 0 *7" Hollow ~ I- CleanoutW.O tern
Auger

WES FORM
JAN 14 819 EDITION OF NOV 1971 MAY BE USED *3" Fixed Piston Sampler = 3" F.P.S,

*7" Hollow Stem Auger = 7'1 H.S, Auger
Sheet 1 of 3 Sheets
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BORING LOG
FIELD DATA

.....

Project She Date
Location Job No.
Drill Rig Inspector Operator Surface EI Boring No. HES-4-3-8l

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

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER ~AJ~~ FROM TO FROM TO FROM TO SAMPLER Pres Cont

'\ 12qf>1)1 10.0 10.5 10.0 12.3 3" F.P.S 0 ST Silty sand (SM): same as in no. r

) 10.5 11.0 11.83 12,.13 10 Jar exceot for more moisture.

11.0 11.5 50

11.5 12.0 120 Sample length· 2.28 ft

12.0 12.4 160

"
15.0 10.0 15.0 7" H.S. Augt r --' Cleanout

When Dulling weiQht out of hollo\"
. stern auger. acted as piston and

sucked sand in behind. Cleaned

out several times with same resul

Used snlitsooon to Qet samole of
.. material and confirm if sample

:
was wet'

I.A USepl 15.·00 17.0 15.0 17,0 15.0 17.0 *Solitsooon Silty sand (SM): grey in color.
saturated, and fine-grained.

WES FOAM
J A.N ,. 819 EDITION OF NOV 1971 MAY BE USED "(Splitspoon'" 1-7/8" Ln. x 2 1/2" O.n'Sheet 2 of 3 Sheets
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-. BORING LOG
FIELD DATA

Project Site Date

L.oc atiofl Job No.

Drill Rig Inspector Operator Surface EI ____ Boring No. WES-4-3-81
-

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

NUMBER TAKEN FROM 'ro FROM SAMPLER
CLASSIFICATION AND REMARKS

TO FROM TO
,

._.__..-- ----- --- Installed well through aug:.r 0__

----

--

------- --

----- --
!

._----- ---_ . --
-.--._-- --

.._-----_. --_.

..------1--.__.-

~-_.-_.

-- --
--_ ..

-_ ......_.- -----
._-

..-.'---- --_.
I

WES FORM
JAN 74 819 EDITION OF NOV 1971 MAY BE USED Sheet 3 of 3 Sheets
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- BORING LOG
FIELD DATA

Project NWSC Groundwater Study Site Crane, IN Date 28 Sept. 1981l.ocation NcComish Gorge . Job No. 441-G150 .llGR21/22Drill Rig ---f.ai~ Inspector J. Dunbar Operator C. Drake Surface EI~u.L Boring No, WES-4-4-81-

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd. -

CLASSIFICATION AND REMARKS
NUMUER I~~lN FROM TO FROM TO FROM TO SAMPLER

'ress ront.
j 28Sept 0.0 0.0 0.5 0.0 2.26 3" She1!L 0 ST Clay (CL): brown in color~lL

1------

lA 0.5 1.0 2.26 2.45 Tube
0 Jar uniform, slightly stiff. with-

1.0 1.5 0 sltght to moderate cohesion
1.') 2.0 0 - Sample len~th: 2.45 ft
2.0 2.5 10

0.0 5.0 7"Folding ALlger ,-
Cleanout-------

-----
2 £8Sept 5.0 5 5 5 0 6.64 *3 11Flxed Pis - 0 ST CLay (CL): same as above~____._

------- ..
5.5 6.0 6.64 6.82

ton Sampler
20 Jar

6.0 6.5 90 Sample length! 1. 82 ft----
6.5 7.0 130- ---- 7.0 7.35 .2.Q!L -,

-- - --

10.0 5.0 LO.OO '~7"Hollow St Cleanout: stratum change assume(~m

Auger

Sampler = )" F.P.S.
*7" Hollow Stem Auger == 7" H.S. Auger

r I r I r r r r ~ ~ r r r ,.

- - - - -

Sheet 1 of 4 Sheets
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BORING LOG
FIELD DATA

Project Site Date
L.oc ation _Job No.
Drill Rig __ Inspector Operator" Surface EI ____ Boring No. WES-4 -4-81

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Byd. CLASSIFICATION AND REMARKS

NUMBER i~~E1N FROM TO FROM TO FROM TO SAMPLER Press~ont.

__ 3_. £8S.~I!-t~~ _l.O...JL 10.5 110.0 12 .lc 311 F.P.S 0 ST Silt (ML): brown I uniform..L~!:L----
31\ 10.5 11.0 112.19 l2.3( 0 Jar and slight cohesion.-------

11. 0 11.5 140 Sample length: 2.36 ft ----

11.5 12.0 160--'-.'-- .

12.0 12.3~ 210.._-

.._--- ----- .

13.5 10.0 15.0 7" B.S. Aug~r .. Cleanout
--~'---'-~- -_._---- ._-- ._----._---

.._--~.__.- ----
---~----- ~HS~. 13.5 15.0 15.5 15.0 16.7 3" F ,P.S. 0 ST Sand (SP)~ reddish brown in

15.5 .16.0 16.7 17.0 10 Jar color. d~ine-grained. and._--_. --

16.0 16.5 20 no cohesion.----_ .. ---

16.5 17.0 60 Sample length: 2.00 ft-_._--

-"
17.0 17 .5 -.-20_--

15.0 20.0 7" H.S' Aug gr Cleanout

!.-_._-

WES FOR ...

.I A.U 14 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 4 Sheets
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BORING LOG
FIELD DATA

Project Site DateLocation
Job No.Drill Rig Inspector Operator Surface EI Boring No. WES-4-4-81

,
SAMPLE DATE STRATUM DRIVE SAMPLE

TYPE OF Hyd'.NUMBER
I~~EIN - SAMPLER CLASSIFICA TION AND REMARKSFROM TO FROM TO FROM TO Press~ont .

,_.5_ 2.8S1:.[!..l: --..2l1JL -l.Q....5.... 20.0 22.08 3" F,P ..s......- 0 ST £and (SP): brown in color. fine
5/\ 20.5 21.0 22.08 22.4 0 Jar ~ained, dry, and ve~ifo~

2] 0 20 5 ._..---
0 quartz sand.

20.5 22.0
" 10 ~~le length: 2.35 ft

22.0 22.4 120
' ..._--

20.0 25.0 7" H.S; Aug ~r Cleanout..
.

;

__6__. 25.0 25.5 25.0' 26.50 3" F.P.S. 0 ST Sand (SP): brown in color, very
.,

6A 28Sept 25.5 26.0 26.50 26.80 0 Jar fine-grained', wet , and uniform.--- --
- 26.0 26,5 10 Water in hollow stem auger at

--_.
--

26.5 27.0 30 26.89 ft.-- ,27.0 27.41 70 ' Sample length: 1.8 ft
"

..

25.0 30.0 7" H,S. Auger Cleanout: when pulling pluQ
- from auger, sand came in,

Sheet 3 of 4 Sheets
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BORING LOG
FIELD DATA

Project Site Date

l.oc ali 011 . Job No.

Drill Rig Inspec tor Operator Surrace EI ____ Boring No. WES-4-4-8l

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd.
,

CLASSIFICATION AND REMARKS
NUMBER I~~lN FROM TO FROM TO FROM TO

SAMPLER )ress Cont.

7 ~~Sept 27.8 28.3 ~7.8 29.90 3" FroP.S. 0 ST ~~(SP): br~wn. f ine-gr~ined •
-._'--'

28.3 28.8 ~9. 90 30~ 4C 0 Jar and wet .. --,--_.. --_.
28.8 2Q.3 0 Sample length: 2.40 ft

._------ -- .-29-...1... -.2.9...JL 0.- --
29.8 30.3 40

-
30.0 35.0 7" H.S. Aug ~r Cleanout------- ---'- ..

-,----- ._--
8 28~ept 36.25 35.0 35.5 35.0 37.0~ 3" F.P.S. 30 ST Clay (CO· Q.rev in color soft,-_...__.__.

SA
-'----

36.25 35.5 36.0 37.05 37.3C 70 Jar ve~niform in texture, an~____----_._.-
•

.._.--_ .. 36.0 36.5 100 uniform consistency

'-'-"--'" ..J.~-3~ -.WL S'ample lengt.h.L 2.30 fj:

37.4 37.0 37.4 120.._._ ..__ .. --
._---

.'----- Installed well through auger .

._---
i

WES FORM
JAN 7. 819 EDITION OF NOV 1971 MAY BE USED Sheet 4 or 4 Sheets
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. BORING LOG
FIELD DATA

NWSC Groundwater Study
....

Project' Site Crane, . IN Date 30 Sept ~ 1981

.Location HcComish Gorge
Job No.44l-G150 .llGR2l/ 22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 573.39 Boring No. WES-4-5-8l

- - .__ . ..... - -. . .
,

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd, CLASSIFIl!ATlON AND REMARKS

NUMBER \AgKJf FROM TO FROM TO FROM TO
SAMPLER

Pres~ Cont

1 30Sept 0.0 0.0 0.5 . 0.0 1.B 3" Shelby 0 ST Sandy clay (CL): brown in color,

lA 0.5 1.8
-,,<.Tube moderate cohesion, soft, and

1.0 1.95 .."........ a Jar

1.0 1.5 0 contains 20-30% fine-grained sand.

1. 5. 2.0 10 Sample length: 1.95 ft.

2.0 2.55 10

5:0 7" Folding J
'. . Cleanout

0.0 uger

2 30Sept 5.0 5.5 5.0 6.36 '~3"Fixed Ph- 0 ST Sandy clay (CL): brown in color

5.5 6.0 6'.36 6.56 ton Sampler 0 Jar moderate cohesion soft. and. con-

6.0 6.5 0 tains 40% fine to coarse-grained
--

6.5 7.0 0 sand.

7.0 7.41 10 Sample lenRth: 1.56 ft
,

-.

7.5 5.0 70.0 *7" Hollow ~ Cleanouttern
Auger

".

,,,," • ''t

WES ::NR~4 819 EDITION OF NOV 1911 MAY BE USED
·*3" Fixed Piston Sampler = 3" F.P.S.

-/'7" Hollow Stem Auger = 7" H~ S. Auger
Sheet J. of -' Sheets
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BORING LOG
FIELD DATA

., .

Project Site Date

Location Job No.

Drill Rig Inspector Operator Surface EI Boring No. WES.-4-5-8l
--_. ---

SAMPLE DATE ~IUAIUM DUIVE SAMPLE TYPE OF llyd.
CLASSIFICATION AND REMARKS .

NUMBER ~AJJr FROM TO FROM TO FROM TO SAMPLER Pres Cont

3 30Sept 7.5 10.0 10.5 10.0 11.10 3" F'. P. §'. 0 ST .Silty sand (SM), dark Qrev to

3A 10.5 11.0 11.10 lL 70 0 Jar black in color. wet. slight cohes.

11.0 11.5 0 . and trace of odor (organic/oily).

11 ..5 12.0 10 Sample length: 2.21 ft

12.0 12.42 10 Water at 9.5 ft after 30 min

7" H.S. AugEr -- material came in when13.5 10.0 15.0 .. Cleanout:

pullinQ nluQ from aUQer.

13.5 14.3 14 8 14,3 16.0 3" F.P.S. 80 ST Sandy Qravel (GW): Qrev in color,

14.8 15,3 16.0 16.35 110 Jar wet. coarse sand (30%) and fine

15.3 15.8 115 to medium angular to rounded

15.8 16.3 130 unsorted Qravel.

15.0 16.3 16.71 130 Samole 1enQth' 2.35 ft

15.0 20.0 I-7" H.S. Augl r Cleanout: material came in when

I Dulling plug from auger,
,

;J:l
I-'
I.
~
o

WES FORM
JAN H 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 3 Sheets
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BORING LOG
FIELD DATA

Project Site Date _Location
Job No. -__Drill Rig Inspector ~-·-_·_--~--·C.~~ .. O/INillor_..Su,.hlc~ [1 __" Uorlll9 No. \~E:;-II ... J-UJ.

:J:'.....
I

.t:>.....

SAMPLE
,NUMBER

5

5A

DATE

lAgKJr·

30SeptJ 15.0

20.9]

18.6119.1

19.1119.6
19.6120.1

20 ..1120.6

20.6120.91

-r

TYPE OF
SAMPLER

18.6 120.0513" F,P.S.
20.05120,35

.......

Hyd,
PresSCont

70 I ST

210 I Jar

220

380

450

CLASSIFICATION AND REMARKS

Silty sand :(SM): grey in color.
wet t no cohesion. and uniform.
Sample length: 1.75 ft·

Installed well through auger.

,

:.,;y

~

.Ar

.....'Y."!ft

~~-'

~:.
.i:::'

• ';>4-

'~:'"···r

WES :"ONA~4 819 EDITION OF NOV 1.971 MAY BE USEO Sheet 3 ·of_·_3 Sheets
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BORING LOG
FIELD DATA

....
Date 8 Oct. 1981Project· NWSC Groundwater Study Site Crane, IN

Location HcCornish Gorge Job No.44l-G150 .HGRn/ 22

Orlll Rig .. Fn.! 1J!l~ " In:ipr.r.lor T' J •.. D~nllLl~", "'0. Operiltor .. ~.'.". nr!I!<~.,., .. ,",.a Surface EI ~,,579 I 511, norlno No. ~ .... ~I~~-ll.~o·-R 1

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS
NUMBER TAJgN FROM TO FROM TO FROM TO SAMPLER Pres1 1 Cont

1 8 Oct 0.0 0.0 0.5 0.0 2.14 3" Shelby 0 ST Sand (SP): reddish brown in coler

lA 0.5 1.0 2.14 2;.36 Tube· a Jar slight cohesion, dry, uniform anki

1.0 1.5 0 fine-grained ..

1.5 2.0 50 Sample length: 2.36 ft

2.0 2.5 140

--0.0 5.0 7" Folding uger .. Cleanout

2 8 Oct 5.0 5.5 5.0 7.08 *3"Fixed Pi~ - a ST Sand (SP): brown in color slight. ton Sampler2A 5:5 6.0 7.08 7.34 0 Jar cohesion, dry, uniform, and fine

6.0 6.5 a to medium (10-15%) .grained.
~

6.5 7.0 a Sample length: 2.34 ft
10.0 7.0 7.4 0

5.0 10.0 *7" Hollow ~ tern -- Cleanout
, Auger

..

WES FORM
JAN 74 819 EDITION OF NOV 1971 MAY BE USED *3" Fixed Piston Sampler = 3" F,P,S.

'Ii]" Hollow Stern Auger = 7" H.S. Auger
Sheet 1 of 3 Sheets
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BORING LOG
FIELD DATA

..
• • 0.

Project Site Date

Location Job No,

. Urill Hly IIIspector Operator Surface EI DorillY ~o, \~ES ../I':'I,-U t
- - -. _.. ... . .- - . --_ ..

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE Of Hyd

CLASSifiCATION AND REMARKS
NUMBER ~A(~Jr FROM TO FROM TO fROM TO SAMPLER Pres Cant

3 8 Oct 10.0 10.0 10.5 10.0 11.71 3" F.P.S, 0 ST Silty sand (SM): brown in color

3A 10.5 11.0 11. 71 12,31 0 Jar very fine-I!:rained uniform sUl!:h

11.0
.~

damp. and little cohesion.11.5 0
11.5 12.0 o ' Sample length: 2.31 ft

12.0 12.4 0

7'" H.S~' AUgl r
.'.

10.0 15.0 -- C1eanout

•
4 8 Oct 15.0 15.5 15.0 17.17 3" F.P.S. 0 ST S;I..lty sand (SM)r brown in color

4A 15.5 16.0 17 .17 17.38 0 Jar very fine-grained moist. uniform I

16.0 16.5 Water at 17.35 0 and slight cohesion~.

16.5 17.0 0 Sample length: 2.38 ft

17.0 17 .38 0 ..
, .

.. ..
-,

15.0 20.0 7" H. S, AUgl r -- ·C1eanout ~ material came in when

pulling p1u!! from auger.

1y .~.

~_o;

·f

"'"'ij:; . .....', ';'."',:

.~':1

~

WES FORM
J A.N 74 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 3 Sheets
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BORING LOG
FIELD DATA

.- ..

Project Site Date

Location Job No.

Drill Rig Inspector Operator Surface EI Boring No. WES-4-6-81
....- .... -- ._ .. __ .. "- ..". . - .... - ......

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd
CLASSIFICATION AND REMARKS

NUMBER VtJr FROM TO FROM TO FROM TO SAMPLER Prest Cont

5 8 Oct 19.5 20.0 19.5 20.35 311 F.P.S. 0 ST Silty sand (SM) t same as in pre-

SA 20.0 20.5 20.35 20,6 0 Jar vious sample-moist.

20.5 21.0 0 . Sample lengthl 1.1 ft

.21..0 21.5 O·

21.5 21. 9 0
4

25.0 7" H.S. AugEr --"20.0 Cleanout: material came in when

pulling plug from auger.

6 8·0ct 24.2 24.7 24.2 26.36 3" F~P.S. 0 ST Silty sand (SM) I brown to grey in
6A 24.7' 25.2 26.36 26.56 20 Jar color. fine-Rrained. sliRht cohes

25.2' 25.7 50 uniform, and damp,
25.7 26.2 100 Sample length: 2,36 ft

26.59 26.2 26.59 .. 130

Installed well through auger.

on,

-'., -" _... _. _._... _.. _.._.._....- _....- ._.
I
i WES ; ...ONR~. 819 EDITION OF NOV 11171 MAY BE USED_..~---

Sheet 3 of 3 Sheets
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JAN ,.WES

BORING LOG
FIELD DATA

Project NWSC Groundwater Study Site Crane, IN Date 17 Sept, 1981

Localion Demo1it'ion Area Job No~41-G150 ,l1GR21/22

Drill Rig Fa:iling Inspector J. Dunbar Operator C. Drake Surface EI 682.63 Boring No. WES ...6-1A-81

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

5AMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd.

NUMBER lW~
SAMPLER

CLASSIFICATION AND REMARKS

FROM TQ FROM TO FROM TO PresE Cont

1 17Sept 0.0 0.0 0.5 0.0 2.17 3" Shelby a ST C1av lCL)· brown to erev in color

0.5 1.0 2.17, 2.32
Tube a drv cohe~inn, "nn "ni fn

1r\
Jar moderate

1.0 1.5 80 oreanic matter first foot.

1.5 2.0 -':);>' ,~ 250
.

2.0 2.5 480 Sample length: 2.32' ft

"

0.0 5,0 f- 7" Folding I uger C1eanout
..

2 17Sept 5.0 5.5 5.0 6.21 3t1 Fixed Pis- ST C1av lCL)' orange brown in color
.. ton Sampler

2A 5.5 6.0 6.21 6.36 Jar drv. stiff. hard and contains

6.0 6.5 5 10% verv fine ~nn"l"r tn
' ,

6.5 7. a gravel.

7.0 7.5 Samole lenpth' 1 16 ft
,

8.3 5.0 8 10 1----. 7"Hollow StE~ Au~ e-r-- C1eanout: bedrock at 8.3 ft

I Rit reddish ('nlnr ..nn f~n~
8.3 19.0 8.30 19.0 5 5/8" Rock Sandstone: '

grained. Water around 9 ft.

1 of 1

.:J:'
I-'
I
~

U1
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BORING LOG
FIELD DATA

Project m~sc Groundwater Study Site Crane. IN Date 6 Nov. 1981
Location Demoli't ion Area Job No.4ltl-G150.l1GR21/22
Drill RIU _~~lL!.~L Inspector J. Dunbar Operator D. Taylor Surface EI 683.27 Boring No. HES-6-1B-81

.._------
~AM ... Lt: DATE STRATUM DRIVE SAMPLE

TYPE OF lIyd. CLASSIFICATION AND REMARKS
NUMBER \Wr FROM TO FROM TO FROM TO SAMPLER

Pres~ Cant
1 6 Nov 0.0 0.0 2.5 0.0 1.14 3" Shelby ST Clay (CL): brown in color very
lA 1.14 1. 27 Tube

Jar stiff dry and low plasticity,
Sample length' 1. 27 ft

0.0 5.0 7" Solid Au~ --er Cleanout

__-1_. 7.0 5.0 7.0 5.0 . 6.14 3"Fixed Pis. ST Sandy clay (cL)· brown in color
"L/\

~! 1A (~!2 ~. ton Sampler I" . ." .
••••• __ ._ •• _ •••••.•_ 4 •• "- .1Hr.. ....Y.!lr~ gtHf dr'l a:1d lO'J ol:>.::cL:i.t .. .

~"u'l-ll: ll:C1gth: 1. 27 ft·. ....~._---- .
._----._-' .

6 Nov 7.0 8.6 5.0 29.0 5 5/8" Rock Bit Clay/shale: reddish brown8.6 12.6
Sandstone: light grey and hard12.6 13.2
Shale' brown13.2 14.0
Shale: grev14.0' 15.2
Sandstone: reddish brown15.2 15.6
Shale: light grey15.6 16.3
SandsUme I light greywr-ro f'Oti'" n.n

'0

Sheet 1 of 2 Sheets
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BORING LOG
FIELD DATA

Project Site Date
Location Job No.
Drill Rig Inspector Operator -Surface EI Boring No. WES.,.6 ....1B..-Bl

. - ._- --- ....- .. - .....- . ....-- , ....

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

16.3 20.5 Shale~ grey and hard

LO.5 24.5 Sandstonel lii!ht grey very hard.

and fine~grained;.
24.5 28.0 Sandstone: light grey and extremt:.

~"-;

hard.

28.0 31.0 Shale: dark Qrev

6 Nov 29.7 29.0 5 5/8" Rock Bit ~ No water untill 29.3 ft (verv slowl)
..

Drilled to 39;0 and will leave

open overnight.

7 Nov .. Water at 8:05 a.m. 34.65 ft

39.0 44.7 - 5 5/8" Rock Bit -- Drilled 10 ft below water,

31. 0 44.7 Sandstone' brnt.rn &'Inti finp_()r~inpti.

..

Installed well.

I

;

'1-.
".i;

..~.

.'1

I
WES FOHM

JAN H 819 EDITION OF NOV 1971 MAY BE USED Sheet t. of t. Sheets
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BORING LOG
FIELD DATA

Project NWSC Groundwater Study Site Crane, IN Date 11 Nov. 1981l.oc at iOIl Demolition Area
Job No.441-G150 .1lGR21illDrill Rig _Eailil'!.L. Inspector J. Dunbar Operator C. Drake Surface EI 682~ Boring No. --liES-6-lC-8L-

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd.

CLASSIFICATION AND REMARKS
NUMUER YlMr FROM TO FROM TO FROM TO SAMPLER

Ir.on ...Pres~

1 11 No,- 0.0 0.0 0.5 0.0 1. 34 3" Shelby 0 ST Sandy clay (CL): brown in color.
._---

.J A 0.5 1.0 1.34 1.51 Tube
40 Jar~ soft, and sllg~iofi..-

1.0 1.5 J!LQ-
1.5 2 0 280 Sample leng.t.h , 1 <:'1 ft

---~

---
2.0 2.5 320

7" Fold inEL.!:4.0 0.0 5.0 uger -- Cleanout: assumed stratu~liln~--"-'

2 11 No" 4.0 ).0 5.5 5.0 6 2') 3"Fixed Pis 0 ST Clav~H}t brown' in color, dry,
---_.

2A 5.5 6.0 6.25 6.40
ton Sampler

0 Jar very stiff. hard. and high plas H -
-

6.0 6.5 20 ~.

.-----_... 6.5 7.0 . 180 Sample length: 1.40 ft
7.5 7.0 7.31 320-----_..

..

7.5 8,2 5.0 8 ..3 7" Fold ing }
~ ~~nd and weathered sandstone.

.-_."-- ._-
__ ._4___

-- . brown and fine-grained8.2 8.3
Sand and weathered sandstonp,

971 MAY BE USED Sheet 1 of 3 Sheets
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BORING LOG
FIELD DATA

Project Site ' Date

L.oc ation Job No.
Drill Rig Inspector Operator Surface EI_"_____ Boring No. WES-6-lC-8l

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NU/,IOER TAKEN FROM TO FROM TO FROM TO SAMPLER

light grey and fine-grained •
._----- --_.

11 No~ --.!!.:.l- 10.0 8.3 38.0 5 5/8" Rock Bit -- Sandstone: brown and fine-grained._._----

~~;

. 10.0 12.3 - Sandstone: grey with grey shale

lenses

12.3 12.5 Sandstone: dark brown------
12.5 15.1 .. Sandstone: brown

---- ..
15.1 17.2 Sandstone: brown with grey shale

.. _-

lenses_.._---- ---_.

17.2 23.7
..

Sandstone: soft, brown, and weath'----
23.7 27.8 Sandstone: hard and brown

27.8 31. 4 Shale and sandstone lenses.._-
31. 4 35.7 Sandstone: brown and soft.OM __.____ .. --

-_._--- --- 35.7 38.1 Sandstone: hard

12 No" Water overnight at 9:20 a m. at
i 36.521 ft, water at 2:10 p.m. at---- -

36.20 ft. Blew wells 6-1A and

7

red

~ ,

WES FOAM

J At~ 7~
819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 3 Sheets
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BORING LOG
FIELD DATA

Project
Site DateLocation

Job No.Drill Rig Inspector Operator Surface El Boring No. WES ..6.,...lC-81. ~ .. -._. - ._--'-,"--"- ....._. . .- ." .. -- .... .. ,
SAMPLE DATE STRATUM DRIVE SAMPLE

TYPE OFNUMBER TAKEN
SAMPLER CLASSIFICATION AND REMARKSFROM TO FROM TO FROM TO

18 NO\ 0;0 38.1 1 3/4" Rock Bit -..-.-
6~lB with air to see if there was
any communication between these bo
:met /\_1 Co

,
Nn dC'"t-ino", '"''''''

nnt-iC'o"hlo Allowed hole to set
until! 19 Nov 1981~ Jette_d well
several times and each time its

making water .

•

i

ings

"

WES ;"uN";. 819 EDITION OF NOV 1971 MAY BE USED Sheet :.i of J Sheets
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BORING LOG (

FIELD DATA
..

Date 18 Sept. 1981Project NWSC Groundwater Study Site Crane. ' IN

Location Delllolit iOll Area Job Na'141-GlSO,llGR21/22
Drill Rig Failing Inspector J, Dunbar Operator C, Drake Surface EI-.Q.1L..i1- Boring No. WES-6-2-81

-

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER TN8~ FROM TO FROM TO FROM TO
SAMPLER ress ~ont ,

1 8Sept 0.0 0,0 0,5 0,0 1.58 3" Shelby a ST Clav fCU: ,brown in color soft

0.5
Tube ,a Jar little cohesion

I

uniform slight IvlA La 1.58 1,,78

La 1.5 a damo and orpanic matter

1.5, 2.0 a C::!>mnl<:> 1 <:>nnt-h, 1. 78 ft
-..

2.0 2.5 20

7" Solid 'Au --0.0 5.0 'er Cleanout

2A 8Sept 5.38 5,0 5.38 3"Fixed Pis 800 Jar Clav (cU and sandstone fraomentc:.
.. ton Sampler

same as above

9Sept 5.4 --' 4 x 5-1/2"C re B rrel See nape two for 100 nf rore

., .. ,

l
;

":'"

"- ~:-:

:...-.::)

,
"

' ..

WES FOAM
JAN 7. 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 5 Sheets
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I

I
I

I

-I
I

I

..

1...,... 011"..," •• 0

: t""o

21 SenL 81

93.4 %

ICO"~l..ET1l0

R'lIl1l1rk!' -

~

~

~
E

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

~

fr
~

~
~

t=
l=
I="""

ilL - nun 2 ~
Bar,aD 9:20 Rile 4,65'~

~lId 10 14 5 Leo I-
Time 25 min CI1~: : ~
Drl timo 25 min ~t-
Hyd prf>Slf lOO-150psl
Wa te r PI'I3SS - 1=
RPM _ ~I-

Drl Actlun Smooth
"11 ter..nH - 1=

l-

I="""
~
~
,-
f-

~

~

Remarks
Used air

Rl. - Run 1
Began 8; 10 RQC 2; 8 '
End 9 : OSLoss 2 2'
Time 55 min Calll
Drl time 5ir'min
Hyd prass 150psl
lIater preus -
RPM 75
Drl Aetl~n Smooth
Water ret -

19 Sept.81

56%

10n~

PAO"I.CT

! 18 Sent. 8 J
". EL.[VATIOJif TOP 0,.' "OL£ 657.53

, •. TOTAL NUM8[1II COAl: ,80.EI zero
Ii. tr..!.vATIO.. GIillOUNO VATElII

IJ. TOTAL "'0. 0' OVE"", I O.I1'V·."O
BURDf" U ..... t..ES TAREr:a! zero

IltoliSTAL..L.ATlON

Crelne, III

to bro""n,

Al-52

\;I::S-6-2-8l

i,.lv ....

5.38 ft

33.62 ft

39.0 ft
CLASS'fr'CATIOH 0" ...t.T[AIAl..S (I '\ c:..6,,[ leo. OR R[W".,U

(D..c..r.r,pl..v A~toV·ISA"Pt..f (0,""", ..... _, ... I•••. ill_prill.'
lAY tIlO. .....,.,..,... D'C., II .,,","c.a""

4 • I •

Shid ,,; Jark grey In color,
suft, url;anlc, slightly moisl,
and w~ath"r..d.

Sandslon~ and interbedd~d

Shale: sandstone is brown'ir
color, flne-grained, moderat 'ly
friable, and weathered. Shall:
av~ral;es around 20% of intellval
"nd thlckncslI 1/16-1/4 In. ,1Lh
frequency lncreasing with d. >th.

Shale: dark grey to black and
hlghly organic

Shale; dark grey
soft. and dry.
RIlt! 1

(TRA./Y SLue £/'f n

No recovery

See page one for overburden lnform4tion.
I

--------------
'-- closed

--

-
-:
-

5.0:
.-

::
-

6 •.9.=
-::
~

7.!C

::
-

--+---::;:=0-+-------------1
=V

8.~- Sandstone; brown, fine-grai~ed,

~~1we."m', .0' h1.b1•.

-'//1 \.... fractured
9 •.0..: ·r - - - - - - - - - - - - -

Clay shale; grey and soft.

=:

:
l2.Q.:

-i--_-l

:
-

,:
l3.L-r-_--.I

:--."---=- :_1- closed- .
14. u...::f.-./

-

DEPT ...

-~-----I-
l1.~ r

-1.7-
:

-

10 . .a..::

DIlILLIHG LOG

b22.51 15.0-<

624.53

623.53

627.53

620.53

6:l1l.53

629.53

6L5.53

632.53

631. 53

'630.53

,. ,.AwE OJ ORIL.l..ER

C. IJrdhc

Q"~.'IC.r.. D, ... CI.., ... I.D 0&0. ~IIlIO.. "'111111'.

,. TM'C ...... ESS 0' OVERBURDEN

t. TOTAL DEPT ... 0" ..01..[

•. O[PT ... OR .... L.[O INTO A1CCK

•. QtlllEeTICH OF "0 ... £

•. "Ol..( "'0 (Ae .1'10-. on .....'n. ,,,,.!
atW1 I". n_c.ad

I. PAOJECT 10. SIIE .... 0 TyPE 0" BIT':' X S-l /2 I [) i.1mond hi to
~.;\ ... SC l;("HJlh.l IlCr SLuliy ... I" 0 ... U" 'Q~I ~~i.IO..-,-"-OWN s_ .. ",SI..J

~,,... ..;."..,O'"'C,.,A,:.,T'""-=O.,.H..,("C,...--~-.-••-.-.-.-J,....-....,._--'-----------..., ~!:;L

D~;.:....d II iJIl ..\r~aj r':;'~..~.=;;H~U~••A:cC"iTuu~R~~~R~·S~oi."isliC"r;H"A.,T;;IOO;;HCO;;.;-c;OR....IL:;":-------l
). ORIl..LI"" AGf .. C:Y F.:.aillng 1500

C~'.,·ES



I . ~, .
... ." ... ,

DRILLING LOG
, OI...,i.510~ urUTAL.L.ATION ISHfET )

0" , SHEfTS

I. PROJECT 10. SitE AND T"P~ 0' err

,

Ic:O....... ITIO

II. TOTAL CORe. AfCOVf;illIY ,.OR'BOAING

II. SIGNATURE 0" INSPECTOR

II. DATI!. ... O\.,.(

aUROE"" $AWPL.ES TAKe:H~

'6. TOTAL. NuwSEA COAl! BO'-!S

n. ELf-VAT ION TOP 0'" MOLl!

's. ELEVATION GROUND wATEA

Ovt; ... ,.":A", O,..C:LI"'CO OIiG. 11''10.. """T.

•. DEPT" DRILLED INTO ADelll:

1. TMICKHESS 01' OVE!=lSUAO(N

... "OLE ...0. (A • • ho~ QI't dr._tn, .u'.
artd ",. " __0-.1

f..,-,;===..,.,,--:-::---::-:-..,-=,------------j II. OAl UN FOA '~~VA ",. ,My_.
2.... OC .... TION (c.:' ..O ..I .. of •••" S''''-u

1,,:-.-;O"'A"'I:-~:-~"I."",...,.A-=C-=t7..-=C-::Y,--------------------i 1l...ANU" AcrUR E: R" S 0 E SIGN A TIOH orr OR 110. '-

I
I

t. TOTAL. DEPTH .:J' "O\.,.£

>.

l
t
r•i
.f

i

_.-.

l::
§-
-

=-

t
~
f
r
~
~

~
~
=

~
f-

~
.~

=
~

=-
~
~
f--

E

AL - Run 3
Began 11: 05 Rao 4.8
End 11: 59.t~ Loss
Timll 45 mi)1.·· Gala
Dr! Umll 4sJ min .
Ilyd press l50p~i
';'-ater press -
RPM 50-75
'frl Action' Smooch
·~i1tsr ret -

I "'Olo.[ 11I0.

"~""'RKS
(Dr"'''" ....... _,." f•••• "p'II.1_.f""'''', .'c.. " .,...."c."",

At. - Kun 4

B6l':iln 12140 R"o 4.7
I::nd l:JO Lou 
Tt~e 50 min CaiD
[1r1 t11M 50 min
lIy:l pro:ls 100-150psl
'lin tu r [lroDIi -
KfM 50-75
01·1 AoUon Smooch
'/Illter ret -

BOK OR
SAWP\.£

.0.
I

100%

" CORI!
At!COv.

tAY

I P"tOJlCl

Al-53

J
breaks-iron:

black and sofc

CLASSI,.CATIO,.. OF ..... TI!A:IALS
(D••c,.p"cwV

Sha 1to sealnS ln f rae cu red
dnntl~cont.!

Shale:

Run 2

Sandscone and incerbedded Shale:
sands cone is grey to broYn nd
moderately hard. Shale run at
15% and is grey to dark gre in
color.

Sandllc~n~: gr~y co urown, tlne
grained, and moderacely hare to ha d.
Run cuncains 1-5% shale. O,idized
from 21.5-22.0 and 23.5-24. fc.

Sandstone: 1ighc grey co brpwn,
fine-grained, and moderacely hard.

20.~

~
--
=~- -- 1/4 in. black shale

2l.~

~= ~~ 1/4 In. black shale

~
-

22 ..ll:
---.
~

=--23."- -.----: _ 1/4 In. black shale

~

19 '1 -1 recemenced-- .-
- Run 3

15.0 _

-.::.
=

l6.~--::
-=-'--

17 ..0.::-::
-~==rt-- - - - =:::::: - closed

l!l.ll-

=

. _$t:zJJl,

I~
('LJ·)JI~I,·u:1

I ~ Run I, lOO%I _....,~__+-= _+---+_-___\

"I' ,.LJ ! 1 I

615.53

6l4.5]

616.53

617.53

618.53

619.53

620.53

621.53

622.53

ENG FORM 1836 .-<VIOU' <O,TIO.' •• < O"O~lT<
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I
I

I
I

I

I
I
I

I

"I

I
H.I. N. 1.'1::5-t.-2 -Ii 1

R7I

101...,'t'0- .... STA ... I. ... T10'" r"l:['l ~DRILLING LOG
0' 5 '"~[Tl

I PROJlCT
10. Iltr ..... 0 Tl"p!: o'~ 'liT
II. 0'" U.. '-~R ...0 .... <B" _~~

2. L OC'" TIl,) ... (Co--a......., .s''''1W\J
U. "AHU,."CTUMf.A"S OlSIONATION 0' 0flt1L.1.

S. ORILLIH(; .t.Ql"CT

II. ~e~~~H"'~A~:L.~~lTA~~.NIO"'Tu".CO
i ""... o,.rUIlI •• O

4....OL.[ "'0 fA •• I'le__ dr_.",••", ••
eN ,.,. n~.u :

!. "' .... E 0'- DRIt.L.!:A ... TOT A'" "'vMelA COR! 1Ii0XEI... ELEVATIO", GAOUHO DAT! ..

•. OIA£CTION 0" NO!..! \_'T .... T CD ICO..... l,..T.O

Oy,IIt'ICAL. O'NCt.. .... O
... OAT!. "OLf iD•• > '.0.... &IliIIT.

17. (\,.2"''''TI0'' TOP 0" "01.1.
7 , "IClltHl.·.~ 0'- OVlllilleU,.o! ...- 'I. TOT A'" CORI!: AECOvEIIlIY I'D" .0111".0 ••. Of PTH CHILLED 'NTO AOellC

'I. IIGNATUFU. 0' INIPltCTOfil

•. TOTAL OfJollT ... 0' "OLE

lL.fVATIO... 1 L.tCe.MO C ... AUI'ICATION 0' MATC-RIAL.S '\ COR! 80X 0'" Mr••UIlIU
Of"T"

• (D••o ..~pU--' R(COV. So"WP\,.E (DrU' "'4 , ..... _ .... ,•••• depr".,
[.Y NO. _ ..,.,,~.•'''-, " .J,"'Uc""'". • ,

~ . , •
612.53 - I-25.0- • t:

:: ~
611.53 :16.£

=-1/2 1n. black Bhale ~L - kun 5- --,

~
-- AUll:an 1:50 KQO 4.8- - 3{4 in. black shale f:lld· 2:25 Lo,,~ -:: 'I'lmo 35 mln Cilia -

Drl time 35 m1n

~
610.53 27 ...u:: ....... ~:. , Hyd pre~9 150ps'1

~
- closed

i,atur pross -
Rlt:.~ 50-75
"r! Actlon Smouth

Sand~tone: grey in'color, lnc- ret - I-

=
."illOI·

tgrained, moderately hard, ard Inte -
bU'J.53 2l:l ...u:: bedded with 10-20% black ah, 1<: " ... :,\ ,-'.!II' r~

rilnglng 1n thicknt:9s from 1 8-3/4 n.

\.later in hole at 29 ft ~-= r: -
6U8.53 29 ..0: r- Run 5 100% -

-
-= ---

lbU7.53 3U ..£..

::--
RunSandstone: sum,,-oxldlzed fnm ~L - 6- 29.3-30.5 ft [\lll',on 2.50 R"o ,5.1- =6U6.53 31..l.C f:nd 3124 La". -- Time 34 min O"la - ~-=

Dd Ume 34 mln- 1/4 fly" prollll 1501'91 -in. shalt! -;'al.. r P<01l9 - t= III'M 50-75
605.53 32.-u: - 1/4 In. tlhalt! llrl Action Smooth §:: Water ret -

-
Qn",:-. rks --' - f-

- I-
604.53 )).0=

~ r1pple marks t-= t::--
~- -- -

:: I-

~603.53 "j- - - - ------ - - - - --
~

Run 6 100% I-- t-
35. '~

Sandston" and shale:

E1102.53 - closed
ENG FORM 1836 PRE;V10US ~OITIO"1 .,,~ O.'OLET~.

PROJECT "'Ol.[ NO.....
tTRAl'tJLLlC&/fT'
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I AOJe:CT

Ai-55

E~...GA~~~M \8 36 PIIII"'W"~U' !.OlrlO~' .. 11I1 OI'OI..IT&.

'TPfAJ'fSLCJ~!:."T'l

- -ICIVISIO". INST AI..I..ATIO" 1'""ET 5
DRILLING LOG 0_ 5 SM~~TS

I. PAOJECT 10. 'I z: I! ANO TYP~ 0" BIT
II. QA UN .Q~ LI.It.' luN 51040_N a.. ~ ..,q

l. LOCATION (Cu~"'''''.f.'' or S, .. tOf'\) ..
U. M.UtU,.ACTuAER'S DE.SIGNATION 0"· OAIL.I..

). OAILIr.INC AGENCY

t. MOLE ... 0. (A ...1'Iu-. on '" ••'1" ,,,,;[
11. yay .... NO. OF OVER· 10..T""...... 0 ~ ",MOil 'f'UIlt 0&0

,.t'I:d 1110 tt.-.b-.l : ,-
BURDEN ,A"PI.E! TAKEN!

,
S. H"''''E C)F ORllr.l..!R

, •. TOTAL. NUMSER COR I. eOXIE.S

II. 1tL.E.VATION GROUND WAT!R

6. DIRECTION OF "O",e: I IT A'" TlO !CO........ T.O

O",l:lIIII.C,U. Dlf"C~I"'Il.O
II. DATI. HOL.I: I0110. fl'AO.. ",CAlT.

17. E ... E.VATION TOP 01" HOLE.
1. TMICIIlH(SS 0" OV[RBUROEN

O. O~PT" DRIL.L.[O INrO ROClt
II. TOT AI. CORE. RECOVERy "OR BORING ..
II. SIGNATURIt 0" ,NSPECTeA

I. TOT ..... O(PTM 0'" "OLE.

l!:L!VAnON Ot:PT" LEGEND C:"''''UltJlCATiOH 0" .... Tt.A' .... ' 'I. COA!: BOX OA AE. ..... AItS
(D••C,'pflanJ Ae:COV- , .....1' ... 1. (D'"'in, ,&Ill,.. _'.r I•••• ".p"'.'UY NO. _.".r...... ..G.. U .J,..,,'C...... • . 4 . I •- f-

602.53 35.0_ ~- f-

\J6 .. ]

r=-
"L - Run 7 t001.53 Sandstone (507.) and shale (5 D%): Begao 3: 50 Reo 4,6 r=-

~
sandstone is fine-grained, g ey to End 4:50 Loss -

~·dark grey and hard; shale i T~me 60 min Cai. -
black and contains sand. Th cknesl Drt tl.m8 55 min !::-

: ranges from 1/8 to 1-1/2 in. and, lIyd pr~ss 150

~averages runs l-in. l;",tEir press -
600.53 7.~

.
RPM 50-75 t-

~
C'rl Act10n Smooth ~.'
'.~."l t"r rB L - ~

-= .-:'."1;0 ........
~

= - =311.il: ------- - --- -- =--- ,'. =- - Shale: =- black, soft, uniform

-= and slakes on dryi.ng. '. =-: ;:
39.0= Run 7 100% - I-

=
~

Instailud well on 21 S"pt .. 1 ~

~ r::-
.' I-

- ~-= r::...- I-

= ~
I-

~ =-="'" I-

~
~.
l-

=-~-.
~

I-

4 ::-
: f='

~

~ ~
~- =--= -

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

~ \ =
I

I -
1 I

!::-
~

! I

f:.-i ---1 I I
1 '- I I
I --' I ~, ::j ! I., ! 1-'

I.

I

I
I

I
I

I

I

I·

.1

I
I
I
I

I
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BORING LOG
FIELD DATA

.. ,

Date2l Sept. 1981
Project NWSCGroundwater Study Site Crane. IN
Location Demolition Area

Job No.4 lI1-G150.11GR21/22Drill 'Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 659! 77 Boring No. \~ES-6-3-81. _ .._- - ...... ,

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd.

CLASSIFICATION AND REMARKS
NUMBER TN~~ FROM TO FROM TO FROM TO SAMPLER Pres Cont

1. 21Sep 0.0 0.0 0.5 0.0 1. 74 3" Shelby
O· ST Clay (CL): dark brown in color.Tube

lA 0.5 1.0 1. 74 1.94 10 Jar uniform. slight cohesion. organic
1.0 1.5 50 matter and verv sliQht moisture.
1.5 2.0 120 Samnle leOl.th· 1,94 ft'

4.0 2.0 2.5 150

0.0 5.0 7" Folding -- Cleanoutuger

2 2lSeo 4.0 5.3 "5.0 5.3 5.0 53 3"Fixed Pis 800 Jar Sandy clay (CL) I light brown inton Sampler
color. very stiff. dry. and contail

,

10-20% sand.

21Sep 5.3 8.0 5.3 20.3 5 5/8" Rock Bit Cleanout: at 8.0 ft rock is harde
less weathered. Moisture ~etween

,

10-11 ftI

-8.0 18.0
Sandstone

18.0 20.3
Shale

s

WES FOH'"
JAN 14 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 oJ 2 Sheets
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BORING LOG
FIELD DATA

.. -,

Project Site Date
Location Job No.
Drill Rig. Inspector Operator Surface EI Boring No. WES-6-3-81

.. . - ., .

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIF IcATlON AND REMARKS

NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER

2lSep Water at 10.6 it at 9:01 a.m.

. Blew hole and installed well .
....:,

.,

..

I

,-,

~~

;,

~;

"
.:>

··i

WES : ..ONf(~. 819 EDITION OF NOV 1!H1 MAY BE USED Sheet 2 of 2 Sheets
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JAN HWES

BORING LOG
FIELD DATA

..

Project NWSC Groundwater Study Site Crane': IN Date J Oct. 1981
Location Demolition Area Job No.44l-G1SO.l.lGR21/22

Drill Rig Failing Inspector J. Dunbar Operator D. Taylor Surface EI 632.89 Boring No. WES-6 •.4-81
......... - -. ..

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS
NUMBER Tmr FROM TO FROM TO FROM TO SAMPLER

Pres Cont

1 1 Oct 0.0 0.0 0.5 0.0 1.46
3" Shelby

40 ST Gravellv cla~ (CL)· brown in cole jTube

lA 0.5 1.0 1.46 1.66 40 Jar soft to slicrhtlv stiff rind (lrv

1.0 1.5 60 Gravel is firie-Qrained friable

1.5 2.0 80 sandstone.

2.0 2.5 100 Samnle length· 1. 66 ft

4.8 0.0 4.8 7" Solid AYl -- Cleanout: bedrock at 48ftler ...

&

2 Oct 4.8 6.5 4.8 30.0 5 5/8" Rock Bit . -- Weathered sandstone·and claVI bro~

6.5 23.0 Sandstone and shalel . light grey

to green in color, and moderately

hard
23.0 26.0 Sandstone: greenish grey and hard

26.0 27.8 Shale: hard and green

27.8 30.0 Sandstone: hard and 1iQht Qrev

Water at 19.5 ft

;I:'
......
I

U1
ro

, r ,

~_ .:._ _' _dll."·_,._ "-"'_ ._-
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BOR~NG LOG
FIELD DATA

..
2 Oct. 1981Project NWSC Groundwater Study Site Crane. IN Date

Location Demolition Area Job No.44 hG150 ,llGR2l/22
Drill Rig Faillng Inspector J. Dunbar Operator D. Taylor SurfaceEl607.89 Boring No. WES-6-5-8l

-

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. . CLASSIFICATION AND REMARKS
NUMBER Tf~~~ FROM TO FROM TO FROM TO SAMPLER

Pres Cont

1 2 Oct 0.0 0.0 0.5 0.0 1.8 31J Shelby 100 ST ~ (CL): . brown to reddish broWl'1\ibe

lA 0.5 1.0 1.8 2.0 100 Jar in color soft to moderately stiff

1 a 1 'i.
.. 160. dry. and contains 20-25% fine gra\i I

1.5 2.0 220

2~O 2.5 ....
220 Sample length: 2.00 ft

,

6.5 0.0 5.0 7" Solid Au
--,'.

er Cleanout: assumed stratum change

2 3 Oct 6.5 5.0 5.5 5.0 6.85 3"Fixed Pis 160 ST Clav shale' brown to IHev soft

'2A 5.5 6,0 6.85 7.05
ton Sampler

220 Jar and dry ..

6.0 6.5 240

6.5 7,0 260 Sample length: 2.05 ft

- 7:0 7.5 300
.

'"

n.5 7.5 27.0 5 5/8" Rock --Bit Clay shale: see above

n.5 13.0 Shale: red in color- ,
13.0 27.0 ; Shale: grey in color and harder

:J:>'.....
I

U1
W

WES FOIU..

JAN 14 819 EDITION OF NOV 1971 MAY BE USED Sheet I of 2 Sheets



BORING LOG
FIELD DATA

....Project Site DateLocation
Job No.Drill Rig Inspector. Operator Surface EI Boring No. WES-6-5-8l.... - .... -

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF

CLASSIFICATION AND REMARKSNUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER

at 26 ft.

.
. Hole making water at fairly l?ood

, rate between 16.5 and 17'0 ft.

Blew hole and installed well.

",

..

v
I

--_.

JAN 7. 819 .EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets
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BORING LOG
FIELD DATA

....- .

. . Date 13 Oc to 1981Project N\~SC Groundwater Study Site Crane. IN
Location Demolition Area Job No.44l-G1S0 .l1GR2l/22

Drill Rig Failing Inspector J. Dunbar Operator D. Taylor Surface EI 672. 06 Boring No. HES_6-6~81
...... _.. . .- - .

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER
W8~ FROM TO FROM TO FROM ·TO SAMPLER

Pres Cant
J Shelby

Clay (CL):1 l30ct 0.0 0.0 0.5 0.0 1.41· Tube 200 ST ·brown in color verv

1A 0.5 1.0 1.41 1.58 160 Jar stiff. drv. variable composition

1.0 1.5 ,. , 240 and thin1v.bedded.

1.5 2.0
~..

300

2.0 2.5 460 Samole lenQth: 1.58 ft

5.0 7" Solid Au
'.

0.0 er -- Cleanout

2 l30ct • 5. a 5.5 5.0 6.2t- *3"Fixed Pi. -160 ST Clav fCU. ·s"me .,'" .,hnve eyr-I>nr

'LA 5.5 6.0 6.27. 6.45
ton Sampler

240 Jar not as stiff.

. 6.0 6.5 300

6.5 7.0 400
7.0 7.5 500 Sample length: 1.45 ft

... -
j) 7" Solid AUJ -- Cleanout: assumed stratum change9.0 5.0 10.0 er,

'i"t~.

)

..(

WES FOAM

JAN 74 819 EDITION Of NOV 1971 MAY BE USED

•
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BORING LOG
, FIELD DATA

...Project Site DateLocation
Job No.Drill Rig Inspector Operator Surface EI Boring No. HES-6-6-8l.. -. .. .- , . .. ", t..

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd .

.
CLASSIFICATION AND REMARKS

NUMBER TNB~ FROM TO FROM TO FROM TO SAMPLER
Pres 'Cont

3 130ct 9.0 10.0 10.5 10.0 11.30 311 F P.. S. 200 ST Shale' brown and dark grey dry
3A 10.5 11.0 11.30 11,.45 340 Jar stiff. varied composition. and

11.8 11.0 11.5 500 varied texture

Sample length: 1.45 ft

. -- grey and medium hard
l30ct 11.8 14.0 11.8 60.0 5 5/8" Rock Bit . , Shale:

14.0 15.2
Shale: brown and medium hard

15.2 16.8 ..
Shale: reddish brown and medium }a

16.8 26.6
Shale: greyish brown and medium lia

26.6 27.3 Coal: black and medium to hard
27.3 36.0 Shale: grey and soft
36.0 37.2

Shale: brown
37.2 38.0

Shale: grey
38.0 41.0 I Sandstone: grev and hard
"I.d :

42.2
Shalel grey and medium hard-

42.2 46.3
Sandstone: brown and medium hard

rd

rd

WES ; ..uN";. 819 EDITION OF NOV \97\ MAY BE USED Sheet 2 of 3 Sheets
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BORING LOG
FIELD DATA

..
. ..

Project Site Date

Location Job No.

Drill Rig Inspector. Operator Surface EI Boring No. WES-6-6-81
- _. -_.

SAMPLE DATE
STRATUM DRIVE SAMPLE .

TYPE OF CLASSIFICATION AND REMARKS
NUMBER TAKEN FROM TO FROM TO FROM TO

SAMPLER

46.3 48.7 Sandstone: grev and hard

48.7 51. 0 ,. Sandstone: lignt QTeV-Qrev and

medium hard

51.0 62.3 ...;;.~ Shale: Qrev.. '

140ct 60.0 62.3 5 5/8" Rock Bit -- Water level rose to 50.5 ft over~

'.
niQht. M-scooe wouldn't give

reading. water level measured on

drill rods and estimate 2 ft
..

displacement. Set well after

blowinQ hole.

'.

!--_. ,

"A

WES ::NH~. 819 EDITION OF NOV 15171 MAY BE USED Sheet 3 of 3 Sheets
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BORING LOG
FIELD DATA

...

14 Oct. 1981
Project NWSC Groundwater Study Site Crane. IN . DateDemolition Area .'

Job No.441-G150 .llGR21/ 22
Location
Drill Rig Failing Inspector J. Dunbar Operator A. McNamara Surface EI 660.92 Boring No. WES-6-7~81., .

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER T:Ma~ FROM TO FROM TO FROM TO SAMPLER Pres Cont
0.0 0.5 0.0 2.22

j Shelby
Clay (CL) , brown in color soft

1. 140ct 0.0 Tube 20 ST
lA 0.5 1.0 2.22 2.~0 100 Jar to slightly stiff dry and low

1.0 1.5 250 olasticitv- fill material
1.5 2.0 300 Samole lenQtht 2.40 ft ..

4.5 2.0 2.5 300

0.0 5.0 7" Folding -- Cleanoutuger

2 140ct 4.5 5.0 5.5 5.0 6.45 *3 l 'Fixed Pi - 0 ST Sandy clay (Ct): oranQe brown in2A 5.5 6.0 6.45 6.65
ton Sampler

80 Jar color. dry. variable composition
6.0 6.5 500 and contains 10-20% fine-grained
6.5 7.0 550 sand. Possible black powder

7.5 7.0 7.38 -- intermixed in sample.
Sample length: 1. 65 ft- chucks
slipped

/

7.5 10.0 5.0 10.0 7" Foldin~ uger~ Cleanout: clay and weathered sand li tone.WES FOAM

JAN 74 819 EDITION OF NOV 1971 MAY BE USED *3 11 Fixed Piston Sampler 3"F.P.S. Sheet 1 of 4 Sheets
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BORING LOG
FIELD DATA

-....

Project Site Date

Location Job No.

Drill Rig Inspector Operator Surface EI Boring No. WES-6-7-81
.. _... - - ....

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER Tt~B~ FROM TO FROM TO FROM TO SAMPLER
Pres 'Cont

)A 140ct 10.0 10.0 10.5 10.0 10.5 3"F.P.S. 700 Jar Sandstone: grey brown in color·

, dry, weathered, and very fine-

grained.

10.7 --- 4"x S-1/2"C re Blrrel See page 3 (Engineer Form 1836)

for log of core. "

' .

..

.

I

I ,

WES : ..~:~. 819 EDITION OF NOli 1971 MAY BE USED sheet 2 of 4 Sheets
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bit
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zero

aM _ "'L)
1/2' D1amond

Hoi. Ho \.IES-6-7 -Ill

'1=
l=r=
r=
r::..
f::'-
~,

~
r=
~

r=
I-
r::..
f-
~
I-

und !=""
1=
I=
~
f-
I=
1=
l=
1=
1=
f-

~
~.

r:;;..

~
§-
>-r=-Cor~d w1th air. IJat"r ~

b"l:an bubbl1ng in at I
bottom of run. Check~d::
waur level 15 Oct. 81,
at 8:00 and read 15.56 '-
ft. '--

1=
l-
I::
I:
t:

Ill. - Run 2
BRYonn 3:45 Rao 4.75
End 4 't50 -, Lo:l. 
"1"'0. 65;q£n CiliA 
01"1 t11Dl! 6~" min
liyd pr,l>l. _
I\a lor pross
RI':& 5lJ-6();'

.Orl Act10a Smooth
iii....... rot

Ourk black/dark grey
R"m"rk ..

\",,04..£ .. IJ.

14 OCt. 81

nl. - Run 1
B"r::tn 2:05 Reo 4.15'
End 3 :00 Lo'l.
Timo 55 min: C3i.ll
Del t1ll1e 5" min
HycJ pro~. :100psi
\';altlr press -
Rf':.l 50+-
DI"l Action Smooth

.....ri..,..~ ret
·ll.~dd1sh brown

R"",1 rl[3 grey
Cored w1th air

4 " 5
5HO_N

ow,
or

100%

100%

F'aUin .. 1500
II. TOTA"", NO. 0" OVER. I eN.TU...... O

II. "A"UFACTUR~A'SOI!:SIGNATION 0" DRILL.

,e, TOTAL. HuWe!.A CORE" BOX&S

II.. ELl!YATION GROUND VATER

INSTALLATION

Crane IN

sallie 01>1 above

IJES-6-7-81

Navv

19.15 ft II. SlG'Yf.UREjI'!ft.Sj'ECT1R /
29.15 ft .,;.,~~ .r. J' •••.~.

10.0 ft ". TOTAL CORE RECovERY '0" OORING 100~ ..

See pages 1 and 2 for

Sandstone: bro~ to orang~ bro~
in color, flne-graln~d quar z and
Illiscellaneous sand. weather'd, dr',
thinly bedded, and friable.

Hun· 1

Shale:

Coal: black 1n calor, bril wne lu ·ter,
brittle, soft. and Jointed Ith 1r egula
pattern. From 17.9-18.1 ft sligh.
~arthy, orang~ brown cru>lt. From 8.6-
19.0 ft, materIal 1>1 more "I~le 11'e
Lll nnture and ~uft~r.

----:
:

4.y;:
8--

5.u..:

=-=._~----l-
6,CL::

-_ -
-=-/----=7.n...::
:
--

--=---
ILL

--
:

-~._-..;

i~ .... fractured

=~ --Shale:- -black, -d;y ,- s~fC ,-
13.U=~ and uniform, except for sma 1,

_ irregular >learns and lenses bf yel
- dry, and earthy oxidat1on p oduct
- / precipitate.-=~ .... fractured

DRILLING LOG

. • .
650.92 10.0=

~

~
649.92

(Tk,,"SLUCUJlT)

Al-66

64lL 92

647. ':il

046.9<1

0':'],92

644.9l

--
1'J.ll.:

-

-
~ -------------- I

Hun 2
---i--"'=-~---------_t---+---,

,,':'li.'J~ !C!l.o::j- Sh,dc v 'olndst"n" _ I _ I

1>41. ':i!

,. ORtL.LINc; AC!.NCY

Ct.IJ,·.S

I. OIAE:CTIONO' "01.. I!
I.TA"T~O ICO"~"'.T.O~ ." •• 1'1 C'..... 0 ... c: L .... 1£ 0 oeo.• Ito.. "' ... T. f-"-'_O_A_T_E_"O_L_E__......:!--=1=-4'-O=c.;:t.;:•...,..:8;.1;-~~_1_5'-0--:;c_t..:._8_1'-,

17. t!:Ll!yATION TO" 0'" NO\..E 660.92

t. TOTAL aEPT .. 0" 1040t,.E

!. "' .... E o~ OAll.L.ER.

A. :'kN",,"ara

t. Or.PTH ORfl,.. LEO 'NTO AOCI(

I. P"O.JECT
10. SIZe: AND TYI='t!: 0"- elT

k-;c~;~\';:'S~'C:::.,C:;..:r~o~u~'~ld~w~"~l..:e:;r,-s~'~t~u~d",v:"- -1"' 004' UM 'OR2, LOC .... TIO,.. lCw_oJ",.' •• 01' 5 • .,,-.) NSLDt.:mol i t ion Art::a



Hoi. Ho YES -6-7 -81

1836 ••.!i10UI (OITIO.... Alit. 0.'0"'1.'1 ......... '"

, OI"'.'ION INSTAL..L. ... T10N )'HIE T 4
DRILLING LOC o. ~ IM •• TI

I, __ 1Il0Jl:CT
10. IIZE "-..0 Type 01' .oT

~TI5'NTC"_.I"'.f•• or J ••• ,cwV
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BORING LOG
FIELD DATA

'. . .....

Date 14 Oct. 1981
Project N\.JSC Groundwater Study Site Crane. IN
Location Demolition Area Job No.441-G150.11GR2.l/22
Drill Rig Failing Inspector 'J. Dunbar Operator D. Taylor Surface EI 638.72 . Boring No. WES-6-8-81. - . _.. ' . - ..

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd.

CLASSIFICATION AND REMARKS.
NUMBER Tt§§'i FROM TO FROM TO FROM TO SAMPLER Pres 'Cont

1 l40ct 0.0 0.0 0.5 0.0 1. 55 3" 1n5~by 80 ST Cla~ (cU, brown in color soft
lA 0.5 1.0 1.55 1.,75 100 Jar low plasticity, and uniform.

1.0 1.5 120 Material is fill from dozer.
1.5 2.0 120 Sample lenQth: 1.75 ft

4.2 2.. a 2.5 140

0.0 5.0 7" Solid Au I~ Cleanouter

2 l40ct 4.2 ~5.0 5:5 5.0 5.99 3"Fixed Pis 700 ST Sandstone· brown -in color weathf2A 5.5 ·6.0 5.99 6~19
ton Sampler

400 Jar very fine-Qrained crumbles easib I

and dry.
6.3 6 0

~

700 Samole length: 1 19 ft

~

we,qtherecl ,q~d hrnWTl
l40ct 6.3 8.4 6.3 20.0 5 5/8" Rock Bit Sandstone'

8.4 9.2 , Shale: reddish grey and soft
9.2 1l.4 Sandstone: grey

11.4 17.3 Shale' prev :Inc! h,qrc!

»I......
I

(J)

ill

-
Sh eet .1 of 2 Sh eets

e•••~• .. I ~ I 0 I •, .
.. I ~i , .. , , , ..., .'. •. "'..

.', •-,..- -._'~- ..•._.•._.- ._.•.- ..•. ".
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BORING LOG

.'
FIELD DATA

.,.

Project Site Date

Location Job No.

Drill Rig 'Inspector Operator Surface EI Boring No. WES,:,,6-8~8l

., . . --

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMI3ER TAKEN FROM TO FROM TO FROM TO SAMPLER

l50ct 17.3 27.5 20.0 27.5 5 5/8 11 Rock Bit Shalec dark grey and hard

,

":"r Encountered water a!ound 17.5 ft.

Drilled to 27.5 ft. Water came ur
.

overnight to depth of 8 ft (readir!
-- taken on 15 Oct. 81 at 8110 a.m.

..•. Blew hole and installed well .

"""I"

.

,
r;

:J:
......
I'

m
U)

WES FOHM
JAN 74 819 EDITION OF NOV 197'1 MAY BE USED Sheet 2 of 2 Sheets
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BORING LOG
FIELD DATA

-
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Date 16 Oct, 1981
Project NWSC Groundwater Study Site Crane, IN
Location Demolition Area

Job No. 441-G150 .llGR2l/2 2Drill Rig Failing Inspector J. Dunbar Operator D. Taylor Surface EI 63l ..!lL.-. Boring No. WES-6-9-81.. ..

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd.

CLASSIFICATION AND REMARKS
NUMBER

Tt~B~ FROM TO FROM TO FROM TO SAMPLER
!PrPQ ,r"nl-

lA 0.0 0.0 0.5 0.0 1.7 3" S~~~~y 260 Jar Sand (SP) arid sandstone fragments:
0.5 1.0 . 500 brown in color dry fine-grained
1.0 1.5 700 quartz sand. and uniform. Tube

1.7 1.5 1.7 700 was damaged in oush.

1.7 3.2 0.0 39.7 5 5/8" Rock Sandstone:
,Bit -- brown and weathered

3.2 6,6 ..
Clay shale: brown-

6.6 7.5
Shale: Qrev

7.5 8.6
Sandstone..

8.6 17.9 . Shale: changing often from brown
to red. and to grey.

17.9 19.7
Sandstone I rll!':t ('"l"YPrl

19.7 23 2 Shale: grey
23.2 24.2 .. Sandstone: brown
24.2 25.0

Shale: grey
25.0 27.5 !

Sandstone: brown

MAY BE USED Sheet 1 of '1. Sheets
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BORING LOG
FIELD DATA

Project Site Date

Location Job No.

Drill Rig Inspector Operator Surface EI Boring No. WES-6-9-8l
...... .. . . I

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

NUMBER TAKEN SAMPLER
CLASSIFICATION AND REMARKS

FROM TO FROM TO FROM TO

27.5 39.7 Shale: grey

.
Water at 29ft. Installed well

after blowing hole.

'-.,

..

I
,

-

~ !

j..

WES FOAM

JAN 14 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets



~
I
-J
IV

BORING LOG
FIELD DATA

.. , ••• 0_

17 Oct. 1981Project NWSC Groundwater Study Site Crane. IN' Date

Location Demolition Area Job No. 441-G150 .llGR21/22

Drill Rig FaiLing Inspector J. Dunbar Operator A. McNamara Surface EI 659.10 Boring No. WES-6-10-81
... -. - . - . ...

SAMPLE DATE STRATUM DRIVE ' SAMPLE
TYPE OF "yd. CLASSIFICATION AND REMARKS

NUMBER Tt~8~ FROM TO FROM TO FROM TO SAMPLER
Pres 'Cont

1 170ct 0.0 0.0 0.5 0.0 2'08
J Shelby

~ (CL): brown in color. dryTube 0 ST
lA 0.5 1.0 2 08 2.,28 0 Jar no cohesion and orpanic matter

1.0 1.5 0 MaterVI1. i!'; fill frnm iln.,.Ar

1.5 2 0 20 Samnle lenl!th: 2.28 ft

4.0 2.0 2.5 40

..
0.0 5.0 7" Folding. uger Cleanout: fill ends at 4.0 ft

2 l70ct 4.0 5.0 5.5 5.0 6.99 3"Fixed Pis 40 ST Clay (C ): grey brown in color

2A 5.5 6.0 6.99 7.14 ton Sampler
100 Jar uniform. stiff. dry. and high plas

6.0 6.5 150 ticity.

6.5 7.0 250 Sample length. 2 14 ft

7,0 7.35 400
..

5,0 10.0 -- (,lA"'nout7" Folding uger
!

WES FOHM
JAN ,. 819 EDITION OF NOV 1971 MAY BE USED 3" Fixed Piston Sampler 3" F.P,S. Sheet I of 2 Sheets
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BORING LOG
FIELD DATA

, ..... ,
Project Site Date
Location Job No.
Drill Rig Inspector Operator Surface EI Boring No. WES~6 ...10_81

- - _.. _. . . . - ,. , , ,

SAMPLE DATE ' STRATUM DRIVE -, SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS
NUMBER Tf~tli FROM TO FROM TO FROM TO SAMPLER I>ress rant. ,

3 17 Oct 10.0 10.5 10.0 11.49 3"', F.P.S. 0 ST ~ (CH) , dark l!rev brown in call

3A 10.5 11.0 11.49 1l.68 20 Jar dry, stiff, uniform, and high p1as

11. 0 11.5 -..,'c 50 tieitv.

11.5 12.0 400 Samo'le lenQ'th " 168 ft

12.0 12.40 500

'<.-

711 Folding -::-13.34 10.0 15.0 I\uger C1eanoutl assumed stratum ehHnQ'e

4A l7 Oct 13.34 15.5 15.0 15.5 15.0 15 5 311 F.P.S. 700 Jar Sandy shale: brownish dark grey,

in color, dry, and stiff to hard.
"

1t7 Oct 15.5 20.0 15.0 32.7 5 5/8 11 Rock Bit Shale: brown to dark grey

20·0 22.0 Coal: blaek- water at 22 ft
22.0 32.7 . Shale and interbedded sandstone

/
,

Blew hole dry and installed well,
, ,

r,

..... :

If"
',"t!'

-~..:.

WES : ..ONH~4 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2,_,_ Sheets
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BORING LOG
FIELD DATA

....
17 Oct. 1981

Project NWSC Groundwater Study Site Crane, IN DateLac alion Demolition Area
Job No. 441-G150 .llGR21/22

Drill Rig Failing Inspector J. Dunbar Operator D. Taylor S~rfaceEI 657.43 Boring No. t-JES-6-11-81.. . .~ . -

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd. CLASSIFICATION AND REMARKSNUMBER

Tt~B~ FROM TO FROM TO FROM TO SAMPLER
Pres 'Cont

3 ~hE:!lby
50 Sandy silt (S~n: brown in color

1 170ct 0.0 0.0 0.5 0.0 2.39 Tube ST
lA 0.5 1.0 2.39 2.,62 75 Jar dry no cohesion and contains 5-H:

1.0 1.5 120 sandstone and limonite gravel,
l.~ 2.0 140 ,

3.5 2.0 2.62 160 Sample length: 2,62 ft

0.0 5.0 --7" Solid Au er Cleanout

2 l70ct 3.5 6.0
4

5.0 5.5 3"Fixed Pis Clay (cL) and shale' brown in COICl
5.0 5.71 100 ST

2A 5.5 5.9 5.71 5.90
ton Sampler 500 Jar low plasticity. dry, and contains-

30% hard shale fraQments.

- 5 5/8" Rock --170ct 6.0 7.8 5.0 30.5 Bit Shale: grey
7.8 8.5 .. Coal: black
8.5 10.5 ! Shale: brown and grey mixed

10.5 15.3
Shale: light brown

:J:<.....
I

.......
A

, "

I I I I I_._ ......_.....
Sheet 1 of 2 Sheets
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BORING LOG
FIELD DATA

" ,

Project Site Date
Location Job No.
Drill Rig Inspector Operator Surface El Boring No. WES-6-11-8l

- .. - --- - - . _ ..

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

15.3 16.0 Limestone: light grey

16.0 17.0
"

Shale: grey

17.0 22.2 Shale: dark Qrev with water betwel
-........

20':'20.5' ft

22.2 23.0 Sandstone: brown imd hard

23.0 27.0 Shale: hard and grey

27.0 27.8 '. Sandstone, hard

27.8 30.5 . Shale: grey

..
Blew hole dry and installed well.

, ,

,

n

~.~

t,

WES FORM
JAN 14 819 EDITION OF NOV \97\ MAY BE USED Sheet 2 of 2 Sheets,
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BORING LOG'
FIELD DATA

....
3 Nov. 1981Project NUSC Groundwater Study Site Crane, IN Date

Location Demolition Area Job No.44l-G1SO.l1GR2l/22

Drill Rig Failing Inspec.tor J. Dunbar Operator D~ Taylor . Surface EI 667.28 Boring No. WES-6-l2-Bl
.- - - ....- -. - .

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER TN8~ FROM TO FROM TO FROM TO SAMPLER Pres 'Cant
~ --0.0 0.0 1.1 Disturbed when setting up rig.

1.5 , Clay (CH) I brown soft and sligh

Il\oisture

1. 3 Nov 1.5 2.8 1.1 3.6 1.10 2.20 3"Shelbv Tu le ST Clay (CH): brick red in color, dr\

lA 2.20 2.35 Jar uniform, stiff ,and high plasticit\
".

2.B 3.1 Press lre ga ilge is broke Sandy clay (CL): brown in color,

dry stiff and brittle ... . -

Sample length: 1. 25 ft

0.0 5.0 7" Solid Au -- Cleanouter

2 3 Nov' 3.1 7.6 5.0 6.7 5.0 6.01 3"Fixed Pis ST Clay shale: brown to 2rev brown in

6.01 6.15
ton Sampler

Jar color, dry, and stiff.
I Sample length: 1.15 ft,

"

WES ;~:~. 819 EDITION OF NOV 191\ MAY BE USED Sheet 1 of 2 Sheets
.. _.- ._~ ---- .__ ... . .._--
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BORING LOG
FIELD DATA

Project Site . Date
Location Job No.
Drill Rig Inspector Operator Surface EI Boring No. WES-6-12-81

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER

8.3 45.4 5 5/8" Rock 1-3 Nov 7.6 5.0 Bit Coal' black

8.3 12.0 , Sandstone: light grey and med ium
q;,""::;: .. hard

12.0 16.3 Shale: dark grey

16.3' 26.0 Sandstone: liQht brown

26.0· 27.3 Shale: dark Qrev and hard

27.3' 28.5 . . ... Sandstone: . brown ~_.. - - _.-. --

28.5 31.8 Shale· dark Qrev
• '.

31.8 34.5 Sandstone: grey and hard

34.5 37.0 Shale: light grey

37.0 41. 8 Sligh mois ure at 37 f . Sandstone: light grey

41.8 51. 7 Shale' I!rev

5 5/8" Rock4 Nov 45.4 51.7 Bft Water came UP to depth of 41.5 ft

f overnight. Drilled to 51.7 ft and
;

set well.

~-

.....=

'". ~ '"~~~

Ii-~
::' ..

:~~~

:~

WES FOHM
JAN 74 819 EDITION OF NOV 1971 MAV BE USED Sheet 2 of 2 Sheets'
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BORING LOG
FIELD DATA

NHSC Groundwa'ter Study ..Project Site Crane, IN Date 5 Nov, .1.98.1.Location Demolition Area Job No.44.1.-G150,llGR21/22Drill Rig Failing Inspector J, Dunbar Operator D. Taylor Surface EI 660,41 Boring No. WES ...6-13-81_ .... - -

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF Hyd. CLASSIFICATION AND REMARKSNUMBER TNB~ FROM TO FROM TO FROM TO SAMPLER

Pres 'Cont
1 5 Nov 0.0 3.7 0.0 2.5 0.0 1.29 3"Shelby Tu e ST ..QsL (cL)' reddish brown in rnlnr
lA 1.29 1 ~.44 Jar ~htlv mrd..,,. stiff. and low

olasticitv.
Sample length: 1.44 ft

2 5 Nov 3.7 5.7 0.0 5.0 3.7 5,0 7" Solid Au er Jar Clay shale' dark blark in rnlnr
'. soft dry, and highly organic.

5.7 8.0 5.0 52.0 ------- 5 5/8" Rock -- Shale: mixture of grey and brownBit
8.0 13.3 ,

Shale: grey and soft
13.3 14.4 Shale: brown and soft
14.4 16.1 Sandstone: grey and hard
16.1 18.2 Sandstone: brown
18.2 23.7 ... Shale: grey and hard
23.7 24.8 Sandstone: light grey

:
24.8 27.7 Shale: grev and hard
'27.7 31.8

Sandstone. grey and hard
WES ~~NH~4 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 2 Sheets
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BORING LOG
FIELD DATA

...

Project Site Date..
Localion Job No.
Drill Rig Inspector Operator Surface EI Boring No. \.JES-6-13-81

- " . ~

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER

31. 8 32.3 Sandstone: brown

32.3 35.7 , Sandstone' I!rev ::lncl h::lrcl

35.7 50.2 Shale': dark I!rev and hard

50.2 52.0 Sandstone' lil!ht Qrev and hard

Water at 40.5 ft cominl! in verv

. slow. Installed well.

.. 4

'.

.J

..l~

~,

WES FOF.M

JAt. 74 819 EDITION OF NOV \971 MAY BE USED Sheet 2 of 2 Sheets
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BORING LOG
FIELD DATA

...
27 Oct. 19S1Project NWSC Groundwater Study Site Crane, IN Date

Location Old Rifle Range Job No. 441-G150.11GR21/22

Drill Rig Failing Inspector J. 'Dunbar Operator C. Drake Surface EI 505.06 Boring No. WES-6-l4-Sl
.. _. .. _. -- ---_. -- . _. . _... - ...

STRATUM DRIVE SAMPLE· Hyd. •SAMPLE DATE TYPE OF CLASSIFICATION AND REMARKS
NUMBER Tt§B'i FROM TO FROM TO FROM TO SAMPLER

Pres ~Cont

1 270ct 0.0 0.0 0.5 0.0 1. 61
3" Shelby

0 ST Sandy clay (CL) and sandstone g~v~Tube

lA .0.5 1.0 1.61 1..Sq 0 Jar brown in co1nr mni<:>1" and low

1.0 1.5 0 plasticity.

1.5 2~0 0

2·.0 2.5 Sample length; 1.S9 ft

'"
3.44 0.0 5.0 7" Folding uger Cleanout: assumed stratum chanp~

2 270ct 3.'44 5.0 5.5 5.0 7.06 3"Fixed Pi~ 0 ST Sandy cl:lV (r.J.). grey to brown in

2A 5.5 ..6.0 7.06 7.30 ton Sampler a Jar color moist and low nlastiritv

6.0 6.5 0 Water leue1 <>1" l.. n fl" ten minute~

6.5 7.0 a later water level at 3.4 ft.

7.0 7.4 10 Samnle length; 2.30 ft

5:0 10.0 7" Foldinl! ul!er -- Cleanout

l;

WES FOR ...

JAN H 819 EDITION OF NOV 1971 MAY BE USED 3" Fixed Piston Sampler 3'.' F. P. S. Sheet 1 of 2 . Sheets
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BORING LOG
FIELD DATA

. "

Project Site Date

Location Job No.

Drill Rig Inspector Operator Surface EI Boring No; WES-6-14-81
- . ,

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF lyd. CLASSIFICATION AND REMARKS

NUMBER I~'fnN FROM TO FROM TO FROM TO SAMPLER I{'ontPres!.

3 27 Oct 11.8 10.0 10.5 10.0 11.67 31.1 F.P.S. 0 ST C1av (CH)· dark Qrev in color
, .

10.5 11.0 11.67 11.89 0 uniform soft and hiQh nl:l~t';(';t\;)A Jar
11. 0 n.5 .- ' -- 10

n.5 12.0 30

12.0 12.4 70 Sample 1engthl 1.89 ft

115.0 ' 7"Fol<;l ing A10.0 ~ger .. Cleanout

4 27 Oct 15.0 15.5 15.0 17 .07 3" F.P.S. 0 ST Clav (CH): same as above- water
,

4A 15.5 16.0 17.07 17 .32 0 Jar level rose to 2'6 ft after lunch.

16.0 16.5 0

16.5 17.0 0

17.0 17 .39 0 Samole lenQth' 2.32 ft

17.5 15.0' l7.5 7" Folding f\uger Cleanout: installed well.

--_.

WES ;AON"~' 819 EDITION OF NOV 1971 MAY BE USED .Sheet 2 of 2 Sheets
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Project . NWSC Groundwater Study Site Crane. IN Date 30 Oct I 1981
Loc ation Old Rifle Range Job No.441-G150 .l1GR21/22

Drill Rig Failing Inspeclor J. Dunbar Operator C. Drake Surface EI 510.42 Boring No. WES-6-l5-81
.... .-

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS
NUMBER lWr FROM TO FROM TO FROM TO SAMPLER

Pres~ Cant

1 30 Oct 0.0 0.0 0.5 0.0 1:35 13 s¥~~~y a ST Sand (SP) and sandstone fragments·

1A 0.5 1.0 1.35 1,55 a Jar brown to oranQe brown in color ve

1.0 1.5 SO fine to fine-grained and dry.

1.5 2.0 120

2.4 2.0 2~5 700 Sample length: 1. 55 ft

I.

Cleanout:0.0 2.75 - 7" Folding} uger bedrock starts at 2.4 f

..
0.0 2.8

.
5 5/8" Rock C1eanolltBit

31 Oct 2.8 4 x 5 l/2"C< re See page two for core log.

Barrel

..

I

..

y

WES FORM

JAN '4 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 3 Sheets
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I
Hoi. Ho. Wr.S_n_l ~_Rl

\

OIVIStON ... STA .... L..TIO.. ISH££T 2
DRILLING LOG U. S.. ~l.,vv Cr;lne. IN a'i '.on•

Stuck core hlll
Dr111"d 6" C~ around
to break uut.

., .... "l rV ..

"L - Run
Bogan 9:42 Rwc
End 10 ·15 I.G:U

T1mo )) min <;"1.
Orl t 1iliA )) min
Hyd prU:I:l 10U\llli
'~ater P!·u~~ -
RPM 50-75
Orl ActIon Smooth
,__alt. r r.! l

Slight

-:::
~

~
'=
~
~
~
:::
~
~
I::

30 Oct. 81 ~
"L - kUIl l' r-

Bolgaa 2:35 RiC 4.55' :=-
End 2:55 Lo~s - ~
Timol 20 min Gllia - ~
Orl time 20 min ~

Hyd prass 100psi I::
Water press - i-
RPM 50-75 ~

Orl Act10n Smooth ~

ifts-t_ re t ~_
Brown ..---

Rpm.... rk,. 1=
Cored w1th a1r. t=
Stuck core bb1- ~

drilled 6" Cs around I::
to break out. =

~r
~-

t:-
=

2 :::-
r

3.135 ~

-~

~
:::
=-

t'ecurn-bro\Jn ~

i-

~
'==-§

_ 31 Occ. 81

10m:

'e. TOTAL. NUMBER COAl! BOXES zero
11. EL.f-VATIO", GROUND ... TEA

:iame

Run 1

See page one for over
burden informatio~.

Wat~r at end of run.

Sandstone: brown to rusty rown
in color, uniform, fine-gra ned
quartz sand. moderately har , and
oxid1z"d. Bedding ranges f om
thinly bedded to around one foot
maximum thickness and horiz,ntal
to sub-horizontal in attitu e.

• c

0.0 =--
--.:
-

.oi
::
-

--=-.0-=
=

-==
.0 -

-
--
-

-
-:
--

8.0_...,....-_~

:
-

-
4.~ • •

:
-

-=
-~ ----

5.~---

. 
-

~-
6.~r--·

-f--
i c=:> _f----Solunon caVity.

:
-7.D-=
---

--.:
-
-

Y.lJ -

i -:::;-
I 3
I~
I~
\i d ;) --: !

508.42

502.42

507.42

509.42

51Q.42

)U 1. 4L

506.43

SU4.42

50).42

50 5.42

(LEVATla". Ot PTl'li \..EG£NO

S. ", ... E O~ OAI .... ,-!A

C. Drak"

~.::....:a:.:o:..._T_H-=a_._,".:..:..:.cEa_'_'_T_a_A_a_c_"__~1"i4;-:'c;5;-;0~~f-:t_-:- --j II. SICH>"JlRE O"l"'~TOA.{J /
t.TOT.l..OEPT~O'lolOLf; l7.:!5·ft ~,Jt";;}..(/J Jt:. IZ7tl'''~J~

.. ••a.OCT '0. "%< ••a TV." a• • ,T 4 X S l/2 In. Diamond b.i
~r..JSC GrouUl"h/.:lcc(, StuJy II. DA UN 'uR c;Lc.\I'" rlON MOWN fTS.w or /IIS'-)

h.,-.:':c';;a:;c;";':'T'7I;;'a;.':;r~c::'o_:":::;.=~:::.~..:7.-:.::.-is7.'''::;;'onJ::f-----------~I:;fM~S~I~'=='T.;;;;""..--;...:;a;""miH:"'OiiiiLL------l
Old Rii l~ a.:lng~ 1"'1.1. NAHU'.CTUREA·S OltsIQ ..... no.. OF QRIU.

"','-.";a";.'::,:-c"'c:::,.~,,;":.~,,:"o":.';;c=:T2':"'- ----------j1 _.;F~a~i~1~1~n~~~1~5~0~0~=_:-;;n.;y,~~;;-_,-;;;;~m:;;;o~:-1
':-l.CJil::="',,-!:E~S~,,,,--:c:-:::-:-:-:-__=-;;;;:; lt-l1. TOTA", NO. Ort aVEA- . IQtlTUlIllac.o !UHOtlTU".CD
"'4.... 0\..£ NO. (A • • ho ... on <b_.tn, ''',.! aUAC£N SAwP\.ES TAKEN! zero two

.... "'.-.boo! : WES-6-l5-dl

'I
'I.

I'

I

I

I

I

I

I:
ENG FOR ... 13 Jb ,;a"C.VIOU1o It 01 TlON' AIIlIC oe.a",&TI.

WAR 71
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I
Hoi. H. ....<:5-6-1 S-!ll

DRI L LIMe; LOG
It TIO ..

l
'''~fT )

or 1 'H!!T'

'0. 1I1e: .... 0 TY.-e: all' lilT

l,ua'U"'UM

•. MOLt "'IJ. (A • • ,..-. Oft •••.,.. tI.,.1
.#WI III."~.,.) !

". TO,.AL NO. 0" O\l[A.. IOt.TUIlI."O !, "' .... o'."u .. o .. O
I!IUIltOEN SAMPt..!S TAIC!.N

n. ELII"'ATIO" TO~ Oil' HOL.E

'.0 TOT A... ",UllItI!." co"e: BO_EI

11. 1I1:'.. I:"A"IO.. G"OUNa .ATIIIII ,I,IT"IlI' BO

ita. DAlK HOLeo V.IlI, Ie.... o .... Cl-u.110 oao... ClIO........ ,..

•. OEPT" DRILLED IHTO "OCI(

t. TOTA·'" DEPTH 0" "'01.&

'I. TOT A'" eo",! IlIfCOYERT "0" eO,,'NO

... liGNA-YUill!: 0'" ,,,SPf.CTOA

CLAUII'ICATIQH all' W.Tr."IAL.1
(D•••rUN •...,

" CORE:
REeDV

ERT.
80X OR
' ......PL!

"0,
f

-.IM""Ues
(D"""" ...... ...,., 10", cI...".'
_.,""~.•'G.. " ••, ..u'o• ...,

•

Al-84

'J
r

I

,I

I

~L. - Kuu 3
[;0 r,:lQ 1: 09 Rec 4,1'
End 1139 LO!l~-

Time 30 min Gaa -
",.J ttme 30 min
lIyd 1>1'059 100psi
l'o:Ilu r prcl5S _
KI'M 50
Orl Action Smooth
~l'l'l)" rllt

Slight-brown

R(,r.'!·lrk~

=lJater more pronlJullc"d _
uftcr second run. =-

r
'
r-

E
~
::-

01. - kun 4 =
Beran 2:00 Reo 1.25-
Cad 2:30 LonO.70-
Tilt" 30 m1n ~i. - =
PI'! t lmo 30 min =
Ilyt) 1'1 ,,:,\S 100+ -
Wat.,r prous = t:
RP~ 50 t:
Orl Action Smooth -
~;.~ rllt :::

Slight-brown "-

ROIl3rl':1 - r-
r-

l-

f

64.1%

100%

PAOJl.CT

small cavity-1/2 x 1/2 ) 1 1n.

Bl"w hole dry and 1nstalle well.

R"covered to 16.55 ft

Hole rodded at 17.25 ft

Run 3

Sandatone: sume

Sandstonu: 9ume

Run 2
-~--

-
~

Ib...u::

=, -....,- .J

-=

-=:
15.iL

:

17·~IX'-- Run 4
:=.r---'t---"=-'----------+--+--l

-=---=:-
-=:
:.,..
~-

~
498.42 12 ..0::

=:
'-=

~97. 42 13 .1l'-=4;-:::::==l-
=-= ~"",_rz---

14.11-

:

4':13.42

490.42

500.42 10.0:
: .
~

499.42 11.Q..:
-

4':15.42

E~..GA:~~M 1836 PIltI!: .... ,OUS IDITION'AlIlIl. O.'O .... ITI..

(THAltSLVCUfT)



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

:l:'......
I

OJ
Ul

BORING LOG
FIELD DATA

Project NWSC Groundwater Study Site Crane, IN .Date 2 Nov, 1981

Location Old Rtf le Range Job No.441.,.G150 .llGR21/22

Drill Rig Fa iling - Inspector J. Dunbar Operator C. Drake Surface EI 527,88 Boring No. WES~6-16-81
-. . -

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER I~W FROM TO FROM TO FROM TO
SAMPLER

Pres~ Cont

1 2 Nov 0.0 0.0 0.5 0,0 1.37 13 s~~~~y 0 ST Silt (ML) ~ brown in color. unifor

1A 0.5 1.0 1.37 1.~2 0 Jar dry. and stiff.

1.0· 1.5 200

1.5 2.0 480

2.0 2.5 620 SamDle lengthl 1.52 ft

7" Fold ing J0.0 3,0 uger ... Cleanout: very hard

4.5 3.0 5.0 5 5/8" Rock Bit I--- Cleanout: softer at 4,5 ft

2A 2 Nov 4.5 10.0 5.0 5.4 5,0 5.4 3"Fixed Pis~ 700 Jar Sandy silt (~~): brown in color.
~-

ton Sampler
dry. low plasticity. and contains

5-10% fine to medium sand.

10.0 27.0 5.0 f4 5,.15 5 5/8" Rock lBit Clay shale: brown in color. very
I

stiff to hard weathered. and

slightly moist in regions,

...~.

.~

."'''?l

WES FOR"
JAN 7. 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 2 Sheets
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BORING LOG
FIELD DATA

I
~Project Site DateLocation

Job No.Drill Rig Inspector Operator Surface EI Boring No. WES •.6-16~81- ..

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF

CLASSIFICATION AND REMARKS·
NUMBER TAKEN FROM TO FROM TO FROM . TO SAMPLER

27.0 45.15 Sandstone: brown in color. medium
, hard. and fine-grained.

Encountered water between 35 and 3 7

Meausred water level after 49

minutes and it rose to 31.97 ft.
'.

Drilled to 45.15 ft and blew water
from hole. Rinsed hole three time'..
with cl~an water to remove mud.

Installed well.

"

,

. _'~...P'_t'.~.

"1~'1~ ....."- ...
'. ~ t

........ _ _' ..i~ :_ .. '"

Sheet 2 of 2 Sheets
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BORING LOG
FIELD DATA

Project NWSC Ground~ater Study Site . Crane;1 IN Date 10 Nov; 1981

Location Old Rif Ie Range Job No 44l-G150 ,llGR21/22. ,

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 510,73 Boring No. WES-6-l7-8l
-

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd.
" CLASSIFICATION AND REMARKS

NUMBER IWr FROM TO FROM TO FROM TO SAMPLER
Pres~ Cont

1 10 No\! 0.0 0.0 0.5 0,0 1.39
3'J Shegby

0 ST Clav (cL) I brown in color softTu e

lA 0:5 1.0 1.39 1. 57 0 Jar sliQhtlv moist and low nl::lc:r;~·;rv.

1.0 1.5 30 Sample length: 1. 57 ft
-..,:,.;

2:0 1..5 2,0
\~..

700
'.

10 NO\i 2.0 0.0 17.5, 6 3/4 11 Rock Bit I- Sandstone' brown fine-Qrained

.. and medium hard. Checked hole for

water at 6,8 ft. 10.0 ft and

12.4 ft • Moisture at 12.4 ft..
Water visible from 12.4 to 17.5 ft

cominQ in from sidewalls

10 Nov 22.5 17.5 22.55 4 x 5 1/2'JCc re t---- Sandstone' see OaQe two for lop
Barrel

of core.

I

,:,.

~;:.-

'-¥'
: .,'.~.

"

~~

.~

.?t

.".

j.o\

p

:~

-'t;

WES FOF<M
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DRILLIHC LOG
\

DIVliIO..

V.S. Navv

Hoi. H. "'"£5-6-17 -Ill I
L PlItOJltCT 10. SIZE AIIID T"~ 0" lilT 4 X ;) 1/_ 1n LJlamOna

• 1'I0\..E NO. (Aa al\o_., ...."', IIu.1
a'Wl rue n~ba&l ~ \.IES-6-17-81

I
I,

zero
II. EL.ItYATIO.. GROUND .AT~A

II. TOTAL NO. 0'" OV(.A. 100."U" ... D
eullto~", S""PL.!"S TAKEN! zero

'I. TOT AL COAl! RECOVERY FOR !!IOAING 24 .. 6%
". "'''Y'],~R. 0/ 1~5CTO~. /

U/~f· r? A/Is ••hA-

,aTA.,.eo ICOM~Io.&T.Q

II. OAn NOLI ! 10 Nov. 81 : 10 Nov. 81
1'7. I!L.EVATIOH TOP 0' HOLE .510.73

2.0 ft
20.55 ft

:!2.55 ft

rn .... "'c .. lo.. O ....CPo.I ..... a 0 ••• ~"OM "fl.T •.

s. N.ME OF' ORIL-LEA

(' rir'k~

t. TOT AL DE Pl)o1 ott HOL£

t. Ol!PTM ORI",\..£O .NTO ROCK

. . . CL.AUl'tCATION 0' W.Tf'U.AL.S
rD••Cl'lpU~ / " QbR£

R~S.'?·""
ERY

80X OR
s.AWPL[

NO.
I

Rf, .... 'UU
(D"""" _, ... 10••, ".IlI.t

_ ••,." c... " •• ,,,II,cone)

•

PAf"'IOU$ fDIlIO"'. A.-I. oaSOI..I.TIl.

490.73 20.ll:

:
:

-=-

I
,

I

I

I
I

I
I

Smooth

Run 1
Rile 5:05
Lou 

min Calli 
43 min

100psi

10 Nov. 81

~!. -
Bey-an 1; 13
End 1:56
Time 43
Dr1 time
Hy<.l pre:Js
I'i:.tnr r,rc:3s
R/"i.~ 50-75
Dr1 A~lion

?~ rpt
Bro\ll\

100%

PRO.lfCT

Run 1

Reamed hole out with 6-3/4 n
rocK bit and rinsed hole wi h
clean water. Water level c me
up overnight to 12.7 ft. B ew
dry ~nd installed well.

l
Sandstone: brown in color, unifor •
fine-grained quartz sand, a d medi m
hard. Pyrite crystals with oxidat on
rims from 21.65-21.9 ft and at
22.35 ft.

From 17.5 to ~8.0 ft, 1/4-3 4 in.
alternating layers of rusty brown
to dark brown sandstone.

Al-88

(TIIANSLUC6,ffn

-
:

23~

=
~
:

~
:

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

21..0:-
=--=j---1-

12:..Q:

=--=

1836

48l!.73

489.73

:'87.73

=-
:'91. 73 19..0::

::
--=-

::
:'92.73 18 ..!C

""1.-----l-
=

EMC FOIlM
WAR 71
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BORING LOG
FIELD DATA

Project NWSC Groundwater Study Site Crane, IN Date 13 Nov. 1981

Location Old Rifle Range Job ~o.44l-G150.11GR2l/22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 508.03 Boring No. HES ...6-l8-81
-

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF lyd. CLASSIFICATION AND REMARKS

NUMBER lWr FROM TO FROM TO FROM -TO SAMPLER Pres.!' Cont

13 Nov 0.0 0.0 0.5 0.0 1.6)
J" Sbe).by

0 ST Silty sand (SM)!, brown to rusty.1 Tube
1

lA 0.5 1.0 1.63 1,78 '0 Jar brown in color, fine-grained, and
-_. --

1.0 1.5 20 little cohesion

1.5 2.0 280

5.0 2.0 2.5 380 Sample lengthc 1,78 ft

.
0.0 5.0 ,II Fold ing J r---uger Cleanout

2 13 Nov 5.0 5.0 5 5 5.0 6.58 311 Fixed Pis- 0 ST Sand (SP)l brown in color unifor n

2A 5.5 6.0 6,58 6.78
ton Sampler

20 Jar fine-grained quartz sand, and
-.

" 6.0 6.5 320 slightly damp.

6.5 6.5 6.75 720 - Sample lengthl 1. 78 ft

6.5 10.0 5.0 26.6 5 5/8 11 Rock r---Bit Sandstone: brown weathered and
,

fine-grained

10.0 11.5 Sandstone with clay/shale lenses:--_.
11.5 14.4 Sandstone: brown, fine-grained,

...;,

-..~~
=0.;

WES FORM
JAN 7. 819 EDITION Of NOV 1971 MAY BE USED _Sheet 1 of 2 Sheets
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BORING LOG
FIELD DATA

. -- .

Project Site Date
Location Job No.
Drill Rig Inspector Operator Surface EI Boring No. WES ...6-l8-8l

-. -. - - ,- .....

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

and'soft.

14.4 26.6
-

Sandstone: brown fine-I!rained

and hard ,

\
Water at 16.6 ft.

:

Jetted hole twice to clear water
-,

and installed well.

"~ - ,

.

'-0'

f

-

WES ;"vNH~4 819 EOiTION OF NOV \97\ MAY BE USEO Sheet 2 of 2 Sheets
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BORING LOG
FIELD DATA

Project N\~SC Ground\oJater Study Site Crane, IN' Date 23 Nov; 1981

Location Old Rif Ie Range Job No.441-G150 .llGR21/22
Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface E1503.42 Boring No. WES-6-19-81

-

SAMPLE DATE
STRATUM DRIV,E SAMPLE TYPE OF • Hyd. CLASSIFICATION AND REMARKS

NUMLlER lWf FROM TO FROM TO FROM TO SAMPLER
Prest Cont

0.0 7" Folding 0.0 to 5.0 ft is disturD0.0 5.0 Cleanout"
Auger

from setting up. Had to dump load.
3.0 . , of gravel to firm UP area .

t'I"
..

-

1 23 Nov 3.0 5.0 5.5 5.0 6.88 ;~3"Fixed Ph- 0 ST Clay (CH): grey with streaks of

lA 5.5 6.0 6.88 7.13
ton Sampler 0 Jar brown, soft, and high plasticity.

6.0 6.5 0 ... Water in hole after cleanout- 8 ft

6.5 7,0 0 Sample lengthi 2.13 ft

7.0 7.5 10

•

5.0 7" Folding P Cleanout: assumed stratum change11.75 10'.0 uger

2 23 Nov 11. 7~ 10.0 10.5 10.0 11.66 3" F,P.S, a ST, Sandv clay (CU· dark grey in col

2A 10.5 U.O 11. 66 11.96 a Jar soft low' to medium plasticity an

11.0 11.5 0 contains 20% very fine-grained san
11. 5, 12.0 0

12.0 12 ~ 39 0 Sample length: 1. 96 ft

:t:'
I-'
I

U)

I-'

WES FOR ....
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BORING LOG
FIELD DATA

.,.

Project Site Date
Location Job No.
Drill Rig Inspector Operator Surface EI . Boring No. WES-6-19-81

.. <- - ...... .. • .,<

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER lWr FROM TO FROM TO FROM TO SAMPLER
Pres Cant

16.75 10.0 15.0 7" Folding I r---- Cleanout· assumed stratum rh:mpeuger

,

3 23 NO'.. 16.7< 15.0 15 5 115.0 17.06 3" F.P.S. 0 ST Gravellv clav (CU· brDYIl to prev

3A 15.5 16.0 17 .06 17.36 0 Jar with traces of red and green fine

16.0 16.5 0 to medium sized gravel-L soft and

16.5 17.0 I 0 low plasticity

17.0 17.40 0
'.

Sample length: 2.36 ft

20.0 'i5.0 20.0 7" Fold ing I uger Went additional few ft to provide

better seal at surface •

..

I

, ,

WES FO,.. ....

.J AN '4 819 EDiTiON OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets
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BORING LOG "

FIELD DATA

Project NHSC Groundwater Study Site Crane, IN Date 24 Nov. 1981
Location Old Rifle Range Job No.441-G150, l'lGR21 /22
Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 515.68 Boring No. WES-6-20-81

- , ,

SAMPLE DATE
STRATUM DRIVE SAMPLE' TYPE OF Iyd. CLASSIFICATION AND REMARKS

NUMBER I '9'if1N FROM TO FROM TO FROM TO SAMPLER
IPres~ Cont

1. 24 Nov 0.0 0.0 0.5 0,0 1'.78 311 Sheliby
0 ST Silt (ML), o~own in color ",nftTu e

0.5 1.0 1. 78 1. 95 0 Jar low olasticitv. and drv.

1.0 1.5 25
'-"'" Samnle 1",npth. '1 q" ft1.5 2.0 75

2.0 2.5 380

0.0 5,0 7" Folding Auger ", Cleanout

2 24 Nov 5.0 5 '5 5.0 6 75 3"Fixed Pis .. 0 ST Silt ' nIT.) • brown in color wi th '
lA 6 5 •5 6.0 6.75 6.95

ton Sampler
0 Jar traces of grey soft and low

6.0 6.5 10 nlasticitv'

6.5 7.0 230 Samnle ienQth· 1 q'i ft- "h.. "lrc <::1

. 7.0 7 . 'i 380-

25 Nov 8.0 5.0 8.0 7"Folding AJger Cleanout

!

.;

.,;,'

.~

"""

pped

...~ .
'J;:.:~

......

~:;~

~

-". ~.

",

~ :"'t:

~,

.--i.'tf.;
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BORING LOG
FIELD DATA

.-.. .
Project Site Date

Location Job No.

Drill Rig Inspector Operator Surface EI Boring No: WES ..6-20-81
- . - .- -.

SAMPLE DATE.
STRATUM DRIVE SAMPLE
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._--- --_. ---
(

----- --- ,---
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i--r-I~,M.lru: I DAI E I STr.AHI~' I IJI~IVF. I SAMPLE I"U:,III[J~rAK[f~ FROM L' v I I'

---I ' - I ---,--- ~~~_~ _YJ:.~~1'..'_~~~~'5~Y.(~_~19l! l__~J~~J~ ~t_
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weathered ,_U11 j I' orm qU;l r t Z._ s;Jlld~.t 011('

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

.----. I 1------. --------. ._,------ ---•. _-\ I ----1---- I

IrJJ?_t~J.1~{J._Z__lt. __ p i f!C'C qf cilsin~__.
tP.J<N'p.\lOl,e .. OPf'n to n1l1nltl'c._W.Jtc.r
J~y~l~ •. . .
._------_. ,-_..---- ------------

----·1 1----.----

-----------

VIES I~OIfM
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BORING LOG
FIELD DATA

Project -illls.LJli:lIWSLll Si te Charnc,terizntion Site Crane, IN Dale -l~i.JUll~t8L
l.oc:lliun -Old-KLfJ.c--J~;lligc Job No. ~!_~.l:-J!J).n.~DCR21L.V
Drill Rig _Eailluf'__ 11Ispe::lor .J. Dunbar Operator. C. Drake Surface EI.2lL.~ Boring No. E~!l..-:-'I-H]

$AI.IPLE DAlE STRATU~I DRIVE SAMPLE TYPE OF lIyd
CLASSIFICA TlON AND REMARKS

~ILJI-.IO[ R TMTN
FRet" oro FROM TO FROM TO SAMPLER

llJWI 1 ress· Cont

1 _.l4.JUIH ..Q..JL 0.0 0.5 0.0 .1.....2- l'ShelliJ~~ 80 ST ~.~L): . h!"()W!~L...~.~.!.KLL..!! ..niforl1!...._

1/\ -.lh..L 1,0 1,5 ..L...L 11IL JilL d1.U!m~ -
) 0 1..5 1.60_ --

-- ....1......5..- ...L..lL ._-- ..1JHL -- ........5arnvle-l.e~ t1l..=-1...L£.t

1.5 2.0 2.5 ,Q!L
~

._-- --_. -- -- --_. -._----_.

---_. _0....0_ 5...fl-; ~uldiugAlJg(~r _ -- -Cl.cauo u 1- --
--_. ---- ------_..

'1.\ l1WUUl.. .-L5. ....5..lL ') ') 5 0 5 95 .I~ed ISO-.. 1a.l:- ---G.r.a\iP 11 Y (' ·1 ny CC4: redd i sh hro\,,~_.. ""on

5.5 5.95 75llt dark hrO\YIl, hritt..!~:.__~!·Hf. dry--- --

._-- ---- --_. ._-- --_. _wiJ'l1 ]n to 2~)% I'.£IdLll'iw.!!ll:!:!..ts __--- ----
--- --- (Sil ndR tong.Lr...flJ.H;Jl!g_.Lri'.lJL.r.n'lrE~_·..---- .---

._- --- -- ------- -_.. -- .-saJJd._tilzc......LO_lIl~dlulll...j.;ravc]...._.illl~uL.l .----
l). (I rl~a~~(~~~_____· ______.___

---- -- . ._- ._-

5 () l1.l.JL. .'.i!~:O_ld.j.llg-Auge-r- ...C] callouL--

-- --- _.._-_.---- ---._-_. ---
'\" 1~I~f~\113 1/.. 11 Ill(' 9.11 .10. n 10 ') ,10 0 I? 1H II nn ""')' Cl O}! (eL) : h r milL.H I ! II :i tJ:J..:l.lk..s-Oi-

IllES /'Ol"A

J A" 1"
819 (DlliOtI OF tlOV 1971 MAY OE USED

Sheet~. of.__J__ Sheels

III
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I

..........
l\J

BORI~IG LOG
FIELD DATA

Project Site Ollte
I

ll.OO rrU on - Job No. _________

Drill Riy _"_ Iilspector __ Operator Surrace EI ______ Boring No . ..£eL\=lL=1Ll

-
SM.\PI.E DAle S I R/\ TU," DRIVE SAMPLE

TYPE OF
~jLJl.IIJE R TAKEN SAMPLER CLASSIFICATlOI~ ArlO 'H:'.\i\f~KS

FRO'" 'rb FROM TO FROM TO --
---3tL- {LJUIl~ LQ.5_ LL.JL lWB. JJ-I JEj 22~L ,.l<!L -r"rey.•._s UJL,_!~r i 111 (~ .... sJ !JjtJ1; lY_JII~1 i

_~LL- {W..ulle ---" --- .lL1L JJ....2_ )..iaJLJ~. 2.~!L .JilL. -.fullld}'.•-'JllnJs._J)PJ.hLI~d --_.

--_. ll..5._ .12.....0_ --- 260. ._- -----_._----_._- ._"--_._.- _._------

--- ---- ._- 16_0:-'. 12.•.0_ 1.2_& -_. --_. .2.Z!L _._ .. .-S;lIl1p.lp_.l.<'.I)g tli.;_2, JfLIt ...__.___ ..

I--- ._--- --- ---- --- --- --- --. -_. ----- ._-

--- ---- 10.0 ]6.0 15.0 ~. 6. () i II Fa 1di IIg1ll.J geJ:'_ .__ . -SJ.~l.!lOU t--l!.!!r.~~'!.LE)".. f t._______

-_. --- -._-- ---'
5 I () . () lB.~ 16.n l!hL ]().lL lIL 35 3II~i t c ~I (' r 700 ~l_ _San.Ys to.!!Q.:_hri!.\~_!l._iJ...!..!..1.J!.1.£l.l~,-Y...!.'I.L---_. '-- '_i!!!!p~~r__

51\ --- --- IH...l2 JJi~Q -- J.il.L_ _"'l'0Jl1£ rC'd __lliJJ1wI..lly. .r.1:m'.tLJ!.wl__-_....- ..

._- .-- ._l;;,!:!£.!.Ise ;:;i!.!!!.!_f r :.1J~1]ll' .. l.t_~! •._ .._

_._- --._--- ---
IR·fL ._Ijl~ -_. -- -.Sb.ale....:----Z.re('I..!..:L~JL.e !:i:Y .._!~rU- ,.~(!J:.y

---- --- ---- - ---- _SJ.ll_L-!!!LLfJ;l.rUL~"':ltr t:._iJ! .J}!LtJpll1 __

-- .-- --.!2LlIO 1.e.

--_. --

--- ._- -------_... _-_._._--------

.; t
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BORING LOG
FIELD DATA

Project /

Site Date._I

I Loc:lti'jl1 ___~~./~~
Job No. ___~___~l Drill Rig Il1spe~tar Operator Surface EI Boring NJ, EPA--4-83

srRt. TWI ' DRIVE SAMPLE ;~,A.I,IPLr: OA1E
iVI'E OF

CLASSIFICATIOI~ AND REMldlKS
:'llJ/lUER TAKErI FROI,\ TO FROM TO FROM TO SAMPLER

-l~L.5 . 21.0 ...l6..-O. ---JQ•.Q. ~-=.51~J~uckllj t-- _Sillld:=iJ.;nnr~=-1lI:1l,wn.-.\... ('(J ll}(~rc<1._~ufL

, --- ---_. --
L] .0 ]0.0

SCJlli1B.tol1~_~ll._Jj.gllt~.rr.y_--lli~iuI

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

___0.- -- ._gQO<1J.Qclt.-\lCJ:~Inl!7:grn Inc.d ~ __'I u.:u:
._-- --- '._- ._-- .sands t.unc.__·__... -

._--- ----
-

....lLlatLlll~d 1. () (\. CiJslJl~niLle.LL-
.---_.- ----,... ----- --- --- -- --
._--,- ----- --' --- -- ---_. -- J.ill1~..Qp.~ILt!.L.ll](lO ltQr._.\-l~1t c Llcv.~ ls.-

-_. ._-- ---- ---_. -
-----_. . _-'

---- --- ---- --_. --- -- ----
--- ---- -- ._-

,---- -- ----
--- .._--- -- ---- -- -----~--_.

._- -_. ----------
-'

._--
" --- --------------------

--- --,

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

z

,~

<'

~

!'.;.. ':

\'/E5
."\.111104
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BORlIlG LOG
FIELD DATA

Project -NWi~JJ!J~i!.~;t 1 Sitc' Charac,teriz:ltion SHe Cralle, flJ Dill~ _lu __J uuc_ J ~l UJ..
Loc:llifJl1 __Ul~RlO.lL.K1lJJ~~ _.- - Joh No.tt!tl.:-C150. Ll(~l{21L22
Drill Rig _' .1'::';~.iE.!l~ Iilspe~br__.1_._D~.!lIhar Operator C. Ilrake Surface EI52.1..1.6....-. Boring r~o. £b\.::_'i::ln.___

,

S,\/,\PI. E DAlE SIRAIU.\\ ORIVE SAMPLE TYPE Of lIyJ
Cli\SSIFICATIOI~AIID HE'MIIKS.:IlJi.IUER TM:E11 FR81A '~O FRO/.\ TO FROM TO SAMPLER

I' rc s: Con'I'I.TI

. __ 1.__. ! (I:.~! pIt __!LP_ --- _11....°_ l.L.2.- !l...i_1_ .f.._~:L J.~~!!;.J Jl yJiJ.! I_I 50 ~:I_'_. _(;J.iLY (~;U .:._!~r~I~~!_~.J-_.snrt •.. lJ ry.•___:. _

__11\.- --_. -'- --_. .Jl•..L LJL.. LlL .~fL. -6...0_ :1nL --l<EUIUY --'

._--- --- --- ",L.1L 1~..5..__ ._- '---' llJ(L. ."'-- ---- --_._-----_.-.------

--_. 1.5 ~~- -_. '~-' _ .!-fIO._. -_. -----------_.. -._. ---_._._------_ ... _-.-- ---"-- ._--
2.D ~.!_L L60 SLJnll~1Ug!l!Lt~~.~lIP_JI:.•-_._--- - .._--.- --.-.-- --- -- ---

-- -- - ._..----- _.-

O.D ~ --- '---' 5" 1"0 l..!liIUL. AlIgCf_ -- _Cle..ut1.Q.!J t , -------_..., -_. ---

-- ._-- -_. -- ._------
') .LGL!.!U..! ~lL 5.'} L.D_ 6......B.L. J~;wd .L9(L S.L- -.C.1a.~.(.CLl.;-...L.I:~m"IL\.dJtLs t..I.Q£lt<.s_·___--- --- SI'llD

2,\ 5.5 () •0 6.85 7. D .~ .WL. _Q..Lg reL s t.tLL.-,soJ.tJ-!bllll~.____.---
Ji.•JL. (,...2....- ---._--,..,. J5.Cl. ---'- _51 il~h tJ .y_..J:>.i.lIHly' -"-__._.__..._ ----_.- ---_. --_.- -_. '--
..i~ 7.0 J1HL--- --

_~n- .LlL I~lL. .~IOLi .._ ....s~lilplc-J.eJ)r. t.Il.~.__2 .0._( L&__._ ---_. --- --- --- -_.- '--

._-_. ---- '-- --------_.

2._0_ 1.0.....0_. --- --- ~E!Jlulllp,.-/\l1ge l:__ ---_ .. _Cl~()Iluul:--_._._' --------..-.-------

._- ------- --- ----._----- --- ._----- --_.,.- ---_ .._... -_.- ._---------_.------ .----
'1" /" i xLII

~._I__ III JIII\I" II 0 I I. 'J 111 II 1111 '1 10 0 11.22 . '1~';'1I1l 1]0 ;'1' c: r n v c.l Jy c..li.u:. ( l: I.) : re~'.!.'~j.lJ.I_h.!" '.~'.!.!.-

VIES
rOUrA
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BORING LOG
FIELD DATA

CLASSIFICATION AI~D REMARKS
Hyd

Project Site Date,

l
LccCltion -.----

Job No.Drill Rig Illspector Operator Surface EI Borillg No. EPA-'i-B]
I I < .n.,.... I I . I I I

~
I-'
I

I-'
I-'
lJ1 --I I I I I I I . I . 1520_ -SaJ1lIJ lC-.:lcugLlL:_L-3LJ:.L=__tub.c_

~..:

____ , 1 1__1__\ I I I· \ZilO_I_._I-S.t.oppeI.LLllliLhcuL..on.grall.ill eohh I e

- ,-
-----1 •.---- --i 10.0 I I 'i.O I I 15"FnldluMugCL"_I__I-Clc"lUllUl _

----I 1---1 1--- ----

---'---1 ..-

br_0\I1!L!!Jl!L!D"..£y_.2..!:!.LL_.
_.iJ__116..1UllL'I .. J_L2_1 I~.JL ISS 15.0 17,15_.3

11 l;t~f~L_l_. __ ~I_·_._CJ£!yi!.;Ll;.
~\__ .:.. ' .l.i..2.. -1~ lLl2.- lL]O. .__. J..:J.L- -uiU!I1!.a.._________ I
___1 -1-__1 1 10.0 16,5 1__-'--

--I\.JJl1l!-.lLJL\-·I-'!__.__. \ 1~!L2.....ll...JL .JJ.tII~1 --- -----.--.
______.. __. 1----'- ---I 1----1---1---1------

-_ .•._---- -----
.__ ..JialJlnlC-1cnr.111~--2 __3_..[ t":'- I

._-- -------
--2,_,_1 I_.llLJ.-.1 :!iLiL.I-l5--..!l_I21LJ}_\·IJl..J-.\l~L.L..\]~Ecldjl!1L Aliger \L.ilL..... \_S i ~ ~Y-ili!!~lL::it.!~.i_~!U~~H;1!JJ:~}!'--~"r.t'.Y.~

___I --- --- --- 1-- -- ..l!lnL':2,L_Y.L[y_J_ul!...::.r.r.d.ll~u •.......1JlllJ.u.uu.L

.-----I~--
---1---1 I I I 1--·-1---.1.----..·-------.. -- .. -··-·
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BORING LOG
FIELD DATA

Pro jed Site Date
l~r.:tli!)n \

Job No. ~~_- ~: __~ ___.__Drill RiU __ Inspector Operator Surface EI. ____ Boring No.l;;tA-=.5.::1i._J____

SAI,IPLE DATE STRATUM ORIVE SAMPLE
TYPE OF Ilyd

:IUMOER lAKEN
SAMPLER CLASSIFICATION AND REMARKSf a:JI.I 'ro FROM TO FROM TO I r.es!'> Conl

_£1/_'_ .16Jum -W...O 20,4 20. D. -..fS),4 )II~ j lClf:! r
-.J PJL .!!lL... _ll)JtLf!i!.!!~H~m .; ..._grn~! ~!..!. !~_~Il\~_!lJ __

--' ---- _--!..~!.!.!J.U_f~l_:_
,

_.,.,ret. very f·inc-p,r.-Iillf'd. lin i fprJiI ::_
--- --- -- --

------ -_. --- --- --- ---- --- - --_. -..-_. .1lL.Ln.1_ac20....(I____.. ____ ._.______..•______•
._--_. ------ .__.

...2Q.!L _32_a:.<L ..2.Q...1L .-J2....Q. ---- UJJl.~.~..Roddti l:- -_. _:S.mH,B.Lojl~_:_lj!.dLt..h.r.()\.,r!!_.'_]j~I .. .r___
--- --- ---- --- -_. ~r...Qy~.-.Y_Q.D'_.LlJl!.~::_..!~r.0.JIll~~I.. _.~l.i1;.!ltLy__
---_. ._- -- _ wen the rec.!...

--_.
--- ---

-- I.ef t hole (lL!.~JJ2_.!.~lr!!J~I.:1t'c!,:__
-----.

level IIlC<lSlIrllll'nls •._- ._- ---- ----._-
--- -- Inst~lled 2 ft..!.....2..!c~~?.f r.<Ising.

-

- --
--- ---- --- ._-- --- ._-

----- ._-

----
----_. - ---"

.. ------.

\'/ES ~A~~';. 819 EDITION OF NOV 1971 MAY OE USED SlJccl._..L.__ .of __J Sllcel~
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BORING LOG
FIELD DATA

Project ffi~SC Groundwater Study Site Crane. IN Date 20 Nov. 1981

Location Rockeye Site Job No. 44l-G150.11GR21/22

Drill Rig Failing Inspector J ..Dunbar Operator C. Drake Slirface EI~~ Boring No. WES-lO:-1-8l

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF 'lyd, . CLASSIFICATION AND REMARKS

NUMBER I~§lN FROM TO FR~ TO FROM ·TO
SAMPLER Pressront.

20Nov 0.0 0.0 0.5 0.0 1..84
3 Shelby a ST Gravelly sand (SN): brown in colo

1 Tube
.._-- --

1A 0.5 1.0 1.84 2.0 10 Jar dry fine ~o coarse sand, and fine

1.0 .1.5 , .. 10 to coarse, angular to rounded gray--

1.5 2.0 30
.._-'--

4.1 2.0 2.5 50 Sample length: 2.00 ft

,

0.0 5.0 7"Folding AJger Cleanout
-_. - -

'--- • :3 'l<'1xed ris...
2 20Nov 4.1 5.0 5.5 5.0 6.16 ton Sampler 20 ST Sand' (SP) : orange brown in color,

2A 5.5 6.0 6.16 6.41 20 Jar fine-grained .modera.te to little

6.0 6.5 30 cohesion. and dry.
._---_. -

6.5. 7.0 200
-----

7.19 7.0 7.19 460 . Sample lengthl 1. 41 ft
----._---

20Nov 7.19 17.3 5.0 30.5 5 5/8" Rock Bit - Sandstone: reddish brown-brown ant

soft.
1-.

17.3 19.0 Sandstone: brown and medium hard

1.

WES fOil ...

J A'j 74 819 EDITION OF NOV 1971 MAY BE USED
Sheet 1 of 2 Sheets

I.
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BORING LOG
.. FIELD DATA

Project Site Date

Location
Job No.

Drill Rig Inspector Operator. Sur race EI BoriQg No. WES-lO-1-8l

... .

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS'

NUMBER TAKEN FROM TO FROM TO FROM TO
SAMPLER

19.0 20.5 Sandstone« brown arid soft

20.5 26.3 Sandstone: brown "and soft .to medi I

26.3 28.8 Sandstone: brown and hard

28.8 29.5 Sandstone: red colored water~

29.5 30.5 ~

Limestone: grey colored water and

hard dri1li1ng .

.. .

Bailed and washed hole to remove

mud and cuttings. Water began at

20.5 ft and was red in color to

indicated depth. Lost cut tings

-
at 28.8 f t with sli,ght wate.r retun

-
. -lnsta~l~d well.

2 or 2

WF'\ ~.~~~. R19._-

;p
I-'
I

I-'
I-'
co

-
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BORING LOG,
FIELD DATA

Project NWSC Groundwater Study Site Crane. IN Date 22 Nov. 1981

Location Rockeye Site
Job No. 441~G150.l1GR21/ 22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 618 ..21- Boring No. WES-10-2-81

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER I~~lN FROM 'ro FROM TO FROM TO
SAMPLER Pres pCont

1 22Nov 0.0 0.0 0.5 0.0 1.29
3' Shelby a ST Silty sand (SM) i dark brown in

-
Tupe

1A 0.5 1.0 1.29 1.46 a Jar color: dry, soft. very fine-grainel

1.0 1.5 a and slight cohesion.
-

1.5 2.0 a Samo1e 1enl!th: 1. 46 ft
'.

4.4 2.0 2.5 a

0.0 4.4 7"Fo1ding A ---.::..:..iJger C1eanout

---
4.4 7.1 .. 4.4 9.6 4 x 5 1/211 Cbre Blrre1 For ~ore log see'pape 2

7.1 25.0 4.4 9.6 6 3/4" Rock Bit

25.0 25.8 9.6 15.8 4 x 5 1/2"C >re Blrre1
--_._--- .- -

9.6 15.8 6 3/411 Rock Bit

15.8 20:8 4 x 5 1/2"C re Blrre1

15.8 20.8 6 3/4" Rock Bit

. 20.8 25.8 4 x 5 1/2"C )re Blrrel -
,

20.8 25.8 6 3/4" Rock Bit
------ 1--

j-

WES FOAM
J AI~ , .. 819 EDITION OF NOV 1971 MAY BE USED

Sheet .Lof "I Sheets
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~

I~
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=-

I=
E-
t

I~
~ IE""
I-

>-

If-

f-
f-

I

one
!UNOIBTUIlI.SO

47.7

zero

'.1. - Rnn 2
- .," 10107 , !two 3.4'

,.".1 lOI2Q',' LuSIi 2,8'
, ... ' 13"llIia GalD -
, • I 1 ,III() 13"min

.'! ":'<'9 100psi
·1. pnJs:J-

: 50-100

----~ ll"ll

Drown

! ,"0·' l\,n-

\.I~t~r at end of run
15.8 ft

Cored with air

1o c,-

i'lL - RUD 1
BSIo:.:ln 9:40 Reo 5.2'
End 9 I-~~• •,i Lou -
T1me 13 .min:. ClSlB
Dr1 time 13' min
Ilyrl pross 100pll,i
',';,Ilor pross -
H)'LI 70 +
Dr1 Action Smooth
\,~. ret

Ilrown

1111:".'11(1(D"",,.. ,.... _ .... '0 ••, ••,.,..,
_.r,.~,...•'c., II e.,NUeenU,

aoa: OR
So"MPL,1t

NO.
t

i
~
i
,

;

;
I

54.8%
I,
;

;
I

!
i
I
I
I
~

O>AO.H.CT

: 100%

' •. TOT eOIlllE A(COVI[AY _Olll eORINa

'I••lCd ·"'.. £ 0' l""IPEe TOA

\,T •• TKD ICOW-LST.O

II. OAT. _Oea I 22 Nov, 1981: 22 Nov, 1981
I'~ ILC\laTIO.. TO~ 0' ... OLf. 618.51

\-1£5-10-2-81

CL,A$SI,'CATION 0' .. ATe"'Al..1
(D••c#!pu-'"

Sandstone: brown, very -<Sather.. ,
uniform, fine-graiD~ ~ua=::. san,
and friable.

4.4 f t

21." f t

25.8 ft

-

=
~i~

12' n-7m'l-frsctur..d
'-1-':::::::- ~:1 ..........,

:
-:

: - Sands tun.. ':
13•n.....'-+-_----,I

l~ No recov"ry

=
14. U:

- ....----:
11 . .u.: ._ closed break

-

:

-
tl.IL-

-
:

'J.O.....:
-

-I~
.~ ~GravellY clay: 60% brovu~

- stiff clay and 40% fine to
=0600 } coarse, rounded gravel i

6.0_ (1" t:::l Lootl .. tlandt;tun" gravel. I
- ~ °00

:I~ ,
=!?l Sandstone: brown, very ""","there,

7.Lf/'~ f1ne-srained, and frullle.

.:~ ------------
:1\1.-::. Limestone: grey wit!!

-: :: clay seam

1
0(1)<::>
~ ~ ~ I(Loose liandstone !;ravel:
ogo fine to coarse fragcents.

5.~ brown, and fine-grained.-

6U5.51

b07.51

606.51

_ '/:zz:zL:,,--fractured

- ..+--+-=--:~------------+--+= Run 1
bUll.51 10.0--

-

Al-120

609.51

btU.51

bl1.51

611. 51

613.51

EI'l"CA:~~M 18 36 P~.v'ou, ""T'O~I A~a OOlOe.. a

fTHAJltJLuc ...... n

. .
014.51 4.U _

-

I,,-EVATtO... DFPT ... !L.Ec.E.NO

t. TOTAl.. DrPTH 0' ... OL£

•. OIAf-CTIOH 0' MOL.E

Hoi..... lif.S-10-2_ril

1
01VII10.. I .. ' .to.~ A 1""'''' 1""~1t T i.

DRILLlI'lC LOG U.5. Navv Crane. TN O't 'Nun

•. DePT", DAILL£O I.. TO ROef(

4. "0,-[ NO: r..... •~_ -. ••_ ••u,.
.,. '11.1'1.-00-.,1

!. NA.. £ O~ DRlto.to.EA

C. Drak"

1. P"0.lt,<;1 '0 "'1"'0 TyPe: 0" !!lIT 4 x 5-1/2 in. Diamond B1
,-;-.;.II-::',J,.;5;..,'C:=,''"'(;;·""r,.:o,.;u;:.;n..:.J:.,..·:."..:L_e..:r.,.-,5"."t:':"u:-d~y __..,... -i II. u. u~ 'U" L eL' ...uN ,"V- _ ,u_ .. .....,
Ii. L.OCATION tc. s•."on.! ~SL

1.,...~R~":::c;.:k:.:e:..v:.,c::-.:5:.,:i~t:,:~o,.·-------------------i 11......U ... CT UR E fit· S O!:II GN A T 10.. 01' 0"'1..'"
J. ORH.. L.INc; AG[NCY Fa tllnc. 1500

CE\.I 1::5· II. TOTAL "0. O' OV". I".. TU_oaO



I

!..~ ... f. "cJ.

Hol.'H. \.IES-IO 2-131

Al-121

EH..G...!~~M 1836 "","VIO"" "01 TIO-., ."'C O••O,-&TI:.

rTH...,.,JLUCal'fn

-
01VII10" IHI "'L. I.'" TI 0'" 1S"~ET )

DRILLIHG LOG 0' 4 SHt£TS

I. PIIlIOJEC r 10. 'Ill!!: AND TY~~ O~. 81T

II, OA CU" 'OR .~. "UN 'NUON '0_" _.,
l. ,-OCArIO,.. (e ..Cl'd .......r J'.HOrn)

12...... ".U' ...CTUA!A·S DESIQNATION all" QLIt"'.\.

). OAIl.. L..'NC AGloNCY

4. "OL,[ HO. fA. ""0-''' .....tn. ".,.1 . u. ~e~~i"~~... ~:~~~ETA~l(f" ,01IrUIlI.CO ~ ", .. o.sruft •• 0

•,., "'.n~-.I !,
.6, TOT ...... NU"e [A COR II!: 80_ ~I

S. .......... E OF ORIL.L..E.R
11. (LIVAno_ CROUND WATE"

•• QllIlIf,CTIOH 0' "O\..f
.1. DATC HOI..I

jlrAIIlITIlO !COM.. ",aTaO

O" ..""c;ar... 01 ...C\-I ... 1I0 OIllO. PRO.. ", ... T.

-- 17. I\..II" ...TIO" TOP all" NO,,-!
J. THICKHl'''' 01' Qv(AeuAQI.N-- '1. TOT" ... CO"! RfCOVE"'f '0" .0"'''0 ,
•. DEPTH OJotILL.EO INTO "OCfC, 'I. SIQNATURe: 0" INSPfCTOA-
t. TOTAL O[~T" 0" "O\..I

ut~TM1L!a -'C'-ASSillJ,C'ATIOH 0" ..... TE"I~'-I 'to COA!· 80)( OA M ...... IU
l ... tVA-TIO... "NO (O ••cr,,"'oni AECOY- s.....P~~ (D,U"~, ..... _, ... I•••. GI_p'".1

UY NO. ....,,.,,,,,. .,0.•. It .,.",/,coneJ. • . • . ,
604.51 14.0::'

~=
-=-

60).51 15 ..u=
-=---

~-== Run 2

602.51 16.J!::
-

~
- 1:1. - Run )

~
I''!p,nn 11:22 RllO 0.8'
':01(.), 11 :~S,,: Los.. ),7'
'I',me 3 llIt.ni;~. OaiD - ::'

60 l. 5l 17 •.9.:: Uri time ~'J min -- Ilyd protls 100pll1

~:: ';Ialur pross -
Sands cone .1I·~1 100+

~~
17.8% - tlri Action Smooth

"'II'rrt"tn. ret'
~No recovery except for Brown600.51 18.£ approximately 0.8 ft of

[O;'lftilrks -
= weathered, brown, ,f ine-gra ir ed

~
quartz sandstone.

§-
599.15 19.u.::- r::

-= \-
59B.Sl lO •.!.C -'

= -Run ) -=-
~.

~\I
• . Run 45~7 .5 i II ..u.:: ,11. -

~:: Sandet"n" liu~n.n 11,57 RllO 0.8'
1-:"cJ 12'l O:i'~ Lo.. 4. 7 ~

- Tln,o 8 mi:T,~ Oaia - f:
--= -(lrJ tillle ''{ min

~
- 'iyd press 100pBi- No recovery

5~6.51 n.Q.: 14.5% - ;.,11 u r JlrtlSS -- ~i ~.1 100
: t,r! Act 100 Smooch ~

-.:: .J.....&...... ret f-

Brown -
2J.J -

." ·/t,.\l'ks - ~
)')5.51 --

~ =- =-\ :3 I I ~- 'J' . 1 ," ) =I) ... ) ,_ "4. \
I

'0

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I

I

I
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I

I

I
I

I

I

I

I

I
I

I

I
I

.1

.1

Hoi. N. \"T<; 1 0 ' Ii 1... - -.-
1°1'''"10. '''IT ."L.ATIO.. 1'"1 t T "DRILLING LOG

0' "
1"11 TI

1. PtIIOJI.l;T 10.1111 .... 0 T'f'P't 0" etT

II. UA U" "'~ 'v· .",,_ ,aM _1U'-J

l. I..OC;4TIOH re_G"., •• 0' .1 •••-.)

II...A ..U' ..~TU .. & .. •• DI:1l0 .....·~~ or gllllL.i.
t. O ...... L.IN(; AOENCY

II. TOT"!. HO. 0" 0"1."· I CW"-U· •• O ! ",,,,,O•• ,,,,III •• D

c. "OL.[ 1ol0. fA • • taD.." on w ..."" ''''.~ _U"OlfN 1."~L.r.J TA.IN \
.... ,,,."....-.1 !,

1•. TOTAL. HUM.!" CO"!. ao_c:sI ........ e: 0" OAIL-L.ER

II. !L.EVATIQN QlltOUNe WAT!._

•. !=,'''EC' 10" 0" HOL[ IIT.-..,.CC ICO"'~L..T.O
I •. DA,Tll HaL.l[

1 :OW •• 'IC"~ Du.CL.'..... O 0 ••. '.0.. y.",..
17. IL.IY.TIO.. TO~ 0" "OLoE

l. THICKHESS 0' OV(ReUROr. ..
1•. TOTAL. CORI RICOV!R", "'0- eo"'''O ,'0 OlPT ... Oa-tILLEO ''''0 ROCK
I'. JIGNATURC 0' INIPEeTo"

t. TOTAL OfP"" \J" HO\.[

! . CL.AUIP,CATION 0" MATr. .. ,,,,,,, " COR! BOI: Oft JIIIIE ....... 'U
I:L." .... T'O"I orPT .. ILEGEND (O••oupUanJ R~CO\i· SA""'LE (r...,uu.., ''''., _ ••, 10•• , do"".'

.- . .... NO. ._",uU".•,.... U ~N"C ..... . . ~ . f .
594.51 ".1>( I-

No recovery ~
~ r-

f593.51 25.0- ------------- -- ---:: Limestone; light grey, modi rstel)'- hsrd. and fine-l::rain"d.

~-=- .

~
. -Bailed water from hoh and .-

!let well. Boring fell in ::
-= 0.9 ft.

::-= .
-:: ~
= -
1 ~
~ ~

~ ..

~~

1 ~
,....:
'-

-= ~
i §=
=
J E"

~

= r-= r=-
= ~

1 =-=

i ~
f=.-
§

ENG FOil'" 1836 ~tltt "IOUS tDI TIONI .... 1 oaIOt..CTI..
~"OJ(.C:T I"OLf 1Il0.

MAR 71

Al-122 I
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BORING LOG
FIELD DATA

Project NI~SC Ground - I~a ter. Study Site Crane. IN Dale L..llilL1983
Loc<llion _RQck.cy,e._ .Job No.4ll:=Gl5.lW..lGR21/22
Drill Rig Failing Inspeclor J. Dunbar Operalor C. Drake Surface EIJlillL..l.l.- Boring No. WES-IO-'}-83..

SM.IPLE DATE
STRATUM DRIVE SAMPLE TYPE OF lIyd

NUMDfR )'lJg~ SAMPLER
CLASSIFICATION AND REMARKS

FRQM' TO FROM TO FROM TO I ress Cant

I lJuly 0.0 5.0 0.0 0.5 0.0 1.90 3" 1U6~by 60 S1' Clay(CL): brown, stiff, dry,

lA 0.5 1.0 1.90 2.0Y'· <U

l2.{L. Jar sandy.

1 0 1.5 lBD_

1.5 2 0 l.91L.

2.0 2.5 380 ~le length:· 2.05 fto

o 0 5 0 5"FoldingAli eL-.. Cleanout--

--
Pitcher

? 1 I .1 5 0 13.0 5.0 17 'i 5.0 6.6 3" Sanmler .lillL...- ST..- Sandstone: brown. very fine- .

grained, damr, predominantly.
--~tz sand.

Sample length: 1.6 fto--
..

LIllI Y 13.0 13 5 .-LJL 29.5 6" Rock IH t Coa.1: block. soft.

--
13.5 15.5 Sandstone: brown. very fine-

l'rained soft nredlllllinantlv

VIES
FDA ....

JAN 14 819 EDITION OF NOV 1971 MAY BE USED Sheel 1 of 2 Sheels

,..
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BORING LOG
FIELD DATA

Project Site Date
l ccalion Job No._.
Drill Rig Inspe:: tor Operator Surface EI Boring No. WES-1O-3-83

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OF

NUMBER-
1~,\tiN FROM SAMPLER

CLASSIFICATION AND REMARKS
"fO FROM TO FROM TO

. -Q.llilI~llil weathere rl--

] 5.5 II} 5 Sand.atone: light grey. dark grey.--

. very fine-grained.o-----Silft to medium

shalev. water at 19 ft.

~S 21.0 Sandstone: brown, very fine-graill~--

--- .-fi01t..-nredominantly -quartz sand.

23.. _'1 .. 29.5 Sandstone: light grey~

1---_.. -- -s1lal.ey..-Sa.£.t. to DIed i U1D~CJ:Y

-- ~-graiued.

--

2J~ I.'" t t> r :oh .. ~ .. 1'J "1'\ ft
,.

--

5Jul.y..- Installed monitoring well

d,

VIES FORM

JAN 74 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets

hi- _. _.. _._1.·.._.__ .._...._.. _. ._._ ... _..... .._. __.•__ .. _
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-
BORING LOG
fiELD DATA

,.
Project NHSC Ground - Water Study Site Crane, IN Date2Ju1y 1983
loc:ttion _Iio.ckc..Y-e___ Job No/l41-GI50. l3GR21/22
Drill Rig Failing Iilspector J. Dunbar Operator C. Drake Surrace EI Jl2L.91L- Boring No. HES-1O'-4-B)

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd
CLASSIFICATION AND REMARKS

NUMIlER Tl~~~' FROM TO FROM TO FROM TO SAMPLER
Ilress Cant

0.0 0.2 o 0 0.2 5"FoldingA~ 'e..L-.:- -- C1eanout-organic mat ter (gr....<!ss)

--
n ? n ? n 7 )" ~U~~by ,.

90 IT- QIDCL): brownlsh grey. soft.1 2.lul y 0.2 I.15

1A 0.7 1.2 1. )5 LAS 180 Jar sandy.

1.2 1.7 270

1.7 2.2 290._--
2.2 2.7 370 Sample length: 1.25 ft.--

,
0.0 5.0 5"FoldingAu p~ ~nllt-

2 2July 5.0 5.5 5.0 . 7.25 ~ l2JL. :IT-. CJ.atiCI.l : greyish brown cnft-.. 11_

2A 5.5 6.0 7.25 L..!l.!L IIBO 11:1 r ~..-dmnp..

-6.....D- (, '\ bQ()_.

6 5 7.0 JAn

11.5 7.0 -l-L- )AU-. Smup.le...-le.ng t h • 2 ..L.£.t--

--..

5.0 10 0 l'i"F ·.1.1 i nl'.Auger ~ln.., "",I-

WES
FO ......

J.A.N 14 819 EDITION OF NOV \97\ MAY BE USED Sheel 1 or 3 Sheels

'Ill
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BORING LOG
,

FIELD DATA

Project SHe Dale
Locillion ________ Job No.
Drill Rig Illspec lar Operator Surface EI ____ Boring No. .HES-IO-4-83 ,

SAMPLE DATE STRAW:' DRIVE SAMPLE TYPE OF lIyd
CLASSIF ICATlON AND REMARKSNUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER

I ress Cont

3 Llu4- .--lL..5 15.0 10.0 12.5 10 0 12.45. .1" Pi '·che..L- -.JOO. ----S.L ..sJ...1.Lstone: white, 1icllL.~re)'. brow 1

._- ~ery stiff.brltt1c. weatherad •

-- -Salld¥ •

15.0 19.8 10.0 40.3 6" Rock Bit Sandstone: brown. very fine-grainel

]9.8 22 'i -_. ..c1.;qLShal e · grey, sand~nFt-

--
22.5 25.8 . Coal: black. soft (poor Qualitv)--

2.5-1L -3L.5- -- Saud¥ Shale: gLe~.-dark grey. soft
\

-- ~fine-grained sand-water at

-- J!Lft.

-.31L-'L. 6..1L Co.al=. black soft lhitlJlldnolJs?)--..
._---

Jfi.•JL .!1!L.l... .._- -- Sand}'-Shale.:_g[rY.•. -ilurk.~J:.~.--SJJ..LL._--- ---
vcrv finl'-l'r:li'l'" "'11111

• soft

- _. _. - (•.._. _.. - _. _....- _..._, - - -
FonM

WES' .1041< H 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 1 Sheets

..... -
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BORING LOG
FIELD DATA

,
Project Site Date
Lccnlion _______ Job No.
Drill Rig Inspector .Operator Surface EI ____ Boring No. WES-l 0-4-83

SAMPLE DATE
STRATUM DRIVE SAMPLE. TYPE OF

CLASSIFICATION AND REMARKSNUMBER T,\KEN - SAMPLERFROM TO FROM TO FROM TO

y~ -- Wa.Lel: level over n1WU-at 11 4'1.

--
IS.lu1 'L -- In~talled monitoring well.

~

--

--
-_.

--
I.

--
-- -_.

;:7.-

WES FOHM
JA'N 7 .. 819 EDITION OF NOV 1971 MAY BE USED Sheet 3 of 1 Sheets

'..
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BORING LOG
FIELD DATA
.

Project NWSC Ground - water Study Site Crane, IN Dale 2 July 1983
Location Hockeye Job No. 441-G150.13GH21/22
Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 828....lL Boring No. WES-IO-5-83

. -

SAMPLE DATE
STRATUM - DRIVE SAMPLE TYPE OF lIyd

NUMBER l~~~:~ SAMPLER
CLASSIFICATION AND REMARKS

FROM TO FROM TO FROM TO }resE: Can

2II!ly 0.0 0.0 2.4 6" Hock Bit Fill: cement and clay(CL)

-_.--
/ fiore ~CL) and fill gravel4 0 L.lL- 5 0 4x5-l 2" arn 1 --

4.0 5.5 6.85 Hxed Clay(CL)jI 2July 5.0 5.0 )" stan 80 ST brown with grey streaks.

IA 5.5 6.0 6.85 6.95 170 Jar stiff. damp

_hL. 6.5 - 260-

_-.6.......L 7.0 .lliL --
] 0.5 ~.JL 7 18 9.lliL Samn1p Ipnpth' 1 Q<; ft-

-

5.0 10.0 5" Fo1dingAugcr__ -- ~leal1out

- Fixed 169__ Shale: dark gre:L!.~Qla~k.... soft.2 2Ju1y lJL.2 .-l~ 10.5 J!.h.Q. l1...L_ ~..e. ..s...t.QIL- _~L-

2A 10.5 U.O 11.1 11. 2 740 Jar weathered.
I-

11.45 11.0 11.45 800 --

--- _ .. -----
'1.1 u Iy 10.0 11.45 6" I{ock IH t. C'lpnnollt

WES FOUM
J "N 14 819 EDITION OF NOV 1971 MAY BE USED Sheet __l __of 5 Sheets

- - - - - - - - _.. - - .. -.- - IjII_.. -
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BORING LOG
FIELD DATA

..

Project Site Date
LocaliQfl Job No.
Drill Rig Inspector Operator Surface EI Boring No.\oJES-lO-5-83

-
STRATUM DRIVE

Q

SAMPLE DATE SAMPLE TYPE OF
NUMBER 1~~~\N SAMPLER

CLA'SSIFICATION AND REMARKS
FROM TO FROM TO FROM TO See boring log on page 3

11. 45 15.1 15.1 yore
~July L1. 45 4xS-l/2" aric l Run 1 .'

- ..
--

17.8
yore

duly 15.1 Ll.45 15.1 4x5J../2" arr~ L Run2--
I

lId II 1v 17.8 22.8 l7.8 22.8 yore4xS-l/2" arrc l Run3 -
......

fiore Run4-wate,r at 24.3 ft.4July 22.8 27.2 22.8 27.2 4x5i/2" arn 1-- ,--

-- --
4JlIly 27.2 31.8 27.2 31.8 yore4x5J../2" arr( 1 RunS

--
31.8 35.8, 31.8 35.1 More

5JlIly 4xS-l/2" arn 1 Run6,--

._- --
SJuly Installed monitoring well after

blowing water from boring
t,

--

--
- '---

.~:.\.'

J:';'i:,

.!{~

WES FOU ....

JAN 7. 819 EDITION of NOV 1971 MAY BE USED Sheet ~__of 5 Sheets

I.
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i=
~
f-

~ If--

~
~
f--

~ I~

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

I:::-
=-:-

I-
==- '"--
~ I=--
~

= I---
f0-r:
-

I~
f-

t:=--- I--

100'-

zero

~L -- RUII )
Do;.,,,n 9: 25 Rae 5.0'
Eml 9: 44 Lo~w--

!lot) 19 min C&I.D--
01'1 ti:e 19 mJ 11

H~J pr~~3 1~0 PST
..'" to r prn:ls --
iW:.l lllO+
~r1 Action Smooth
!;"Ile I' I'e t

hrnWIl, ~:rey

","--,~l"tiII

REMAR"s("-''''H.' ,.....,. 10••• d."," at
....,.".nc. .'Ce, U ••,n,"c•.""

•

ilL -- RUD I
8el!;1l11 7:39 Ree::: 3.65'
E:nd 7: 5 I L05s --
Tir:e 12 min Gain __
Orl tice 12 min
Hyd preS3 150 PSI
·,';:'\l"r' press --
RP~.' 100+
Ort ,\etit-n Smooth
'::" tor I"~t

brown, !\rey

'1. -- Rl1l1 2
!:t'lpn 8: 19 Ree 2.7'
Eud 8: 40 Lon--
Time 21 min Gal.lIo __
01'1 tillle 21 min
Hy1 press 150 PSI
A:'I t!H pross __
p'p~., 100+
·"'1'1 ActlC'n Smooth
~; ..\ter ret

. brown, grey

100;:

idizcd.

",an":CT

I ".cOAt: 90X OR
R£COY. SAIIIPl.. E

[R"- NO.
• I

II. TOTAL. CO"!: AECOV.~" "0" eORING

IS. (LEVATION GROUND WATER

Al-130

16. TOT At.. NUMOI!:R CORE BOXES

Run=)2.9;:

Ron=o 0:'

CL.AU'''.CATION 0," IIIATEAIAl.S
(D..CI.,-v

, o. 'i f~

24.6 Et
1«; 1 fc

Run 2

See borin~ log page 1

fractured

fractured

Sil~ oranKe grey to
light orange brown, hilZhly
weachered. thinly bedded,
griJding co iJpproximiJtely
10~ very fine-groined sand
stone. soft to medium with
harder areiJ reflecting iron
(liminite) precipitation, 0

----------- ---
CliJY shiJlc: choculiJce brlll'" ,
bliJck. soft, thinly bvJdcd,
mllisturc Is I'rcscnt iJlolI)(
bre:lk surfiJce,", oxidized.
very weatl",r('d.

Slltstonc: highly ",eacher(',
light ~rcy and oranKe hrown
soft, thinly bedded.-

-
-=-+---,"--1--

19--j:::::::::::l

17--

-
R1I7. ·l' 21 -

-=-

:-
-"_--"'"i

:
tl08.J~ ~O _ -

-

809. )'

810. Jr

811. 3~

-
814. Jr 14~~l.5fraccurcd

--

:
815.J~ 13-r---i-

:

. ~W~fractured
813. J, 15-f@ Run 1

~~~ ,,,OW,,,
812.3~ 16 :~ Siltstone: dark o"riJl1lo:c

brown. very weathered-
primarily a soil .. I rh n:lrd
regions of ferrur.lnoHls. oxl, ized.
sandy siltsconc. material i.
thinly bedded. Grades to 11 ht
grey at 17.2 fc,yellow, sol hie
Aossan or prrrlpitate.

:~.s-fractured

816.J9 12....,.....-:
-=-

817. J'J 11 =
:

I•• OATEHOL.I. 1IT.,." 11.0 lCO"P~CTlEO

@.C•••CA..O'NC ...NCO O........O...C.... 1- ....!2;.".,.J"-U.,1..11.:t-v..>81l..<.., __~:_..I...'i ..Tw".ll..1vx.......ll=98:..L..'-j
... ~L~VATIO" TOP O~ NO"~ 828.39

EL,EVATION DEPTN '-EGEND

\. N ..... E OIF OR"..... [R

C. nr.,k"

Hoi. No \.rES-IO-S-IlJ

IDIV.iION ...STAL.&..ATIOH IS"~~T J

DRILLING LOG 11 c: 'h '" Cr",," TN o~ 5 S"~~TS

e. DEPTH OAIL-L.ED INTO ROCK

•• OUlI£CTlQN 0" ...0 ... £

1. THICKNESS 0" OVIfABUROEN

I. PROJECT 10. SIZE A.. O TY" 0," BIT 4xSh" CClre Barrel
:I\J~C r.rn""d-""rl'r ~cl1l.lv II.OA U" 'OR ~"~"A riO" ,HO." ( aM .. /0<$1.,

l."'"COCA"fiQHr~oonI"" •• 01' J,.,orV \, :r
;-;~li{;;"7("-i-k~·C!;;.';-'c~'r.;'';;;:,.....---------------..., tZ......NU' ACT URI: A' S DESIGNAo T ION 0'" OR ILl.
). ORIL..L.ING AGENCY ~., i 1 . n rr

~!f.,JF':<;' U. TOT ...... NO. 0'- OVER. ,O'ITU".CO
•• "01..£ NO.IA • .no_on etr...... ' .... 1 BURDEN S.....p\..£S TAetlEN ~ __ ~~

ond III. _od ; IolES-l0-5-83 7,.,."



',' j'~ • i 1 .f •..~-' '

Al-131
(TrfAllfLUCI!" "

....R'I

Hoi. Ho. !~F:<;-1 O-,-R1
10.VI"ON INS·IA&..L.ATION ISHEET 4"DRILLING LOG

O~ S SHEEn
I. P"OJECT

10. SIZ~ AND TYPE all' BIT

11.0'" ,UN ,.~cr:V"TION SHOWN TD"" _/lf~"1

1. L,OCATIOH (C~.....e e.J,.,-u ,
'2. WANUII'ACTURI[R·S DESIGNATION 0' OAI~1..

J. ORII..I..INO "'G~NCT

11. TOTAL NO. o~ OV~A.. IO'.Tu".co ~ "'...OI.TU.... CO4. "OLE NO. (A. _,.-. .. dre__• "~fl • , BURDEN SAMPt.!S TAII(I!:N ~
•ndlll.~_

J. N"ME 0' DRIL.L-ER la. TOT At. NUMOEA CORlE BOXiES

IS. ELEVATION GROUND wATiER

I. DIRECTION 0" HOL.E
II. DATI. MOL.E

,aT ..... ",110 tCO..... t.II T IO

O..,C"TlC"'t. OIfrr4CI..INCD OCQ. ~.O" 't'C"T. I

1'7, EL.EVATION TOP Oll' "01..1:
7. THICltHESS 0'" OvERBURDEN

til. TOTAL. CORE RECaVI!RY "0" BORING ,
I. DEP1'''' ORII..L.[O INTO ROCJIC

II. SIGNATURE 0" INSPtl:CTO"

t. TOTAL. DEPTH 0' toIOt.£

CLASSlll'lCATION Oll' WATtl:RI.l..S .. COAE 80X OR AC.....".UI:LI!V .. TION OEPTH LEGEHO (D.ou."'; RECOY· S....p\.E rD,IIl;ft, , .... _'M' ,•••, """.'EAY HO. ".''''''111II•••~. " .,,"H'e."". ~ . 4 . , •
807.39 21 - ~-

.-: ~
Clay Shnle: -same

:: -=806.39 22 ::-=- "5 Heehanlcal" fracture =-m-= ~Run 3 RQD=277. 1007.
f-

805.39 23 ~
~l-5 frac tured ~

~

-=
~Clay Shale: same
~

:. "Lo -- RUh4 t::
81lp,an 10:05 Rec 4.4' =-804.39 24 - End 10:30 Losi -- =- y//: _ fractured\ Time' 25 min CAill --- - - - - '- - - - - - - ~- llgnite: black, soft Or1 time 25 min,-
Hyd press 150 PSI ~earthy texture, wet.

= ,'1::1 tar prese -- ~- - - - - - -'- - - - p.Fr.! 100+ f-803.39 25 :: .:-:........~17 closed breaks: Jxidlzed. Or1 Action Smooth r",'ia ter ret

~
- .......

S:lndstone: light ~rey, Ilrown, dark brown ~
'J
.. very fine-grained, oxidizLd

""'~:1 rk:o
I 1=-matlLT.!r-elr f'ri:rb~.- - - Water at end of run-

1=26 -: . lost cut t ings at 24.3 ft
802.39

~ light grey to gre~ nish IHll switch to water ~

~ grey, very soft, very to drill. =. weat:lered, brittle, damp,

= sandy. =-- :::
801.39 27 - Run 4 RQD=27.37. 100~ =--

- -- ~- Shale: above I--= see
~-- -- - - ----- .... -- Ru.. S
~: 8.,y.:l1l 11: 31 Roc 4.1i •
I-

800.39 28 -= End 11 : 101 LO:.cE -- I--
Tl mo 1() min. CAill -- I-- , Orl lice 10 ,.,io. f-

"~
I

H:;>1 pres:! 1~0 nsi =-I _closed, oxidized -= ,- '''Hor pross - -,
itrM 1111) + -: Sandstone light ~rey. ve-r' ,-

799.39 29 -= fine-grained, contains Orl Action. ~,.,onth

~
: abundant qU:lnity of fines ~:\ t'lr rtlt l-

nI"'l"k, dark rr('\, --= wi th thInly beddl'd "h~le-

2-:- clay lamina( 10Z) rock is ""·~:""l,.k!O

: soft, moderOlteIy frlOlble, l-
I--'--

sll~ltly weathered. I-
798. 39 30 ~ .' . t

~
. .

I--
f--

- E-i'l7. "19 11 - I-

EIlC FORM 1836 P"cvtOUS ~DtTIOM... ltC OftO-..CTE.
"'"UJ~C:' '"0'"' "\1,
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I
I

I

I
I

I
I
I
I

I
I
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I
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I

I

I
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I

I

I

I

I

I

I

I

I

H I N

~J(cr

Al-132

ENG FORM 1836 ".I[Y'ous 1[00T'''''' A"I[ o..o.. ,..E.
"AR "

(TrfA"SI.Uc~"n

o. o. u:"c:'"_I"_';_A1.IDIVISION I..Sr .."'l". ... TIO .. ISHl.c. r :,DRILLING LOG
o~ 5 $Ht!ET1

1. PROJ£<:T 10. SIZE AND TYPE; orr BIT

It. OA UlO 'oA ..~E\lXTTI'.. SHOw" (TD.. .. >I.LI

z. '-OCATlO" (Co..-....... or .I,....

12. MANUII'ACTUAER'S DESIGNATION 0' ORIL.• L.
,. CAll-LING AGENCY

11. TOT A\" NO. 0" OVER- I O•• TU" _CD ~ UNO' ,TUIIIlII€D
... ~Ol..£ "'0, fA • • ,..... Oft ••..u.. "".1 BURDEN SAtIIP\,.£S TAf(('N!
.~ III. rtwnO-d \

S........ E 0" OAIL-L.EA I •• TOT At.. HUldOEA COAl! BOXES

II. ELEVATION GROUND trAT_A

&. DIRECTION 0" ...OL,.£ I'T.IlI T &0 tCO.... \.CTCO
.... DATE HOLI! iO·C"TICA\. DtNC'-'NCO OIlG. "'''OM ,,"."T.
I.,. (LEvATIO" TOP 0" HO"'!

1. THICKNESS 0" OVER9URCltHi
'II. TOT AL.. CORt!: RI:COvERY "OR BORING ~

•• OIEPTH DRI\"L~O INTO ROCK
II. SIGNATURE 0" INSPECTOR

•. TOTAl. DEPTH 0" MO ... «:

CLASSI"CATION 0" MATEAIAL.S '\ CORt!: oox OR REMARKS
€L!VATION O~PTM .. ECENO fD.eurpf,.... A£CO,,·· SAMP,-£. (D."",., ,.___.... '0••• de"", 01

EAY NO. ....IIe.,,,.. e,c,.. " .,.n,Uc.'". ~ c 4 . I •
797.39 31 -

~
-: Sandstone: same-

5 .lulv 1983- Run 5 ROD~84% 100:! ~;96.39 12-= f-
Iflo -- 1\- RUI.

: Bee;an 8:53 Rec 3.3'

E-- Sandstone <lnd shale: End 9:07 Losln.7': interbeuded s<lndstone and Tia:o 9 min ('''' i r ---
])~

sh<lle, light grey to black, Orl ti::e 9 min ~'795.39 Kradual grading toward a Hyd pre~s 150 PSI =-: uniform shale, very thin '::;\ til r press -- -, - hor1T-ontni bedding (1/6" HI'M 100+
~-- to I" maximum thickness) , Drl .\C t ion Smooth"

:: sand~tone is very fine- ',later f"? t
f=- grained, nonuniform. Black, dark Krey >-,

794.39 ~4 - ·' .... - ..... ·1· t-
i ,~

§-
~ ----- --.,..-----

E-793.39 P5 - Shille: bl<lck. soft. uniform 1007-
- slakes on drying.

~-
-= ,Run ·6 RQD a 90.97. I=-
: t=-- .

~:: i=
::

~"""::- -:: §-"""::

:: E
""":: 1-':-- ~:

~--=: ---
~-

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

-=
--
I-

: -
~

1 !---
!-

"M
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BORING LOG
FIELD DATA.

Project NHSC Ground-water Study Site Crane. IN Dale ~J!!lL1983_
Location Rockeye Job No. 44l-G150.13GR21/22
Drill Rig Failing Inspector J. Dunbar Operator C. Ilrake Surface EI 808~ Boring No. WES~10-6-83 '.'

.-

SAMPLE DATE
STRATUM DRIVE SAMPLE

TYPE OF lIyd
NUMBER I~~~ SAMPLER

CLASSIFICATION AND REMARKS
FROM TO FROM TO FROM TO 'ress ConI

1 )Ju1)' 0.0 ·0,0 o 5 0.0 0,95 )1I'~1l:g~by 140 ~ Gravelly clay(CL): brow'!. very

IA ._- --- •.!L-L 1.0 ..J!....li. l,~O 480 Jar st.iff. dry, with very fine-grained

1 0 1.5 460 -- q.uar.tz sandstone-gr.aY.el::.fi~~

1.5 2 0 340

60 2 0 2,5 310 -- Sample length: 1,1 ft .

0.0 5,0 S"FoldingAuger_-- Cleanout

- . --
~lxld2 6July 6.0 5.0 5.5 5.0 6.07 3" s on 240 ST Sandstone: brown, very friable.

2A 5.5 6,0 6.07 6,22 380 Jar~ fine-grained •.weathered

r--- - 6.0 ....6..a.Jl. --- _ J~OO -- SamPle length: 1.22 ft.

-- -

6JIlly 10,5 5,0 30,4 6" Rock Bit Sandstone:. brow~. very fine-graineJ---

-I-

10,5 25,0 Sandstone: brown, very flne-gra.Lned,._- -_.. -

-_ .._--- -_..
hard to very hard.._- -- "--' -._-----_._---_.- ----_.- -----------

• soft,

-"
'I"'~

WES FOUM

JAN 7. 819 EDITION OF NOV 1971 MAY BE USED Sheel 1 _of 2 Sheets
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BORING LOG
FIELD DATA

Project Site Date
Location Job No.

. Drill Rig Inspector Operator Surface EI ____ Boring No. HES"':10-6-83
-

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

NUMBER
I~~Ef SAMPLER

CLASSIFICATION AND REMARKS
FROM TO FROM TO FROM TO

25.0 26.0 Coal: black. soft.(bituminous).
--

?t:.. II ?~ l;. Sandstone: brown. ligl!t grey. veI..Y--
fine-gr.a1ne.d.._s.o.fL

--
28.5 30.4 Siltstone and shale: light grey. d

._-- ---- g~' thinly bedded. soft.----
.

~-_. --
~ between 15 and 18 ft.--

--

---- Duly- -- Water level overn!.ght: 11.83 ft.-- ----- --

--
7.July ._- Installed moni~_oril1g well.._---.

"
- --

--- --

--- .--' --- ------- -_. --_. ._------_._ .. _-- .. --_ .._---_._------_.

irk

WES FOU ....

JAU 74 819 EDITION OF NOV 1971 MAY BE USED Slleet_~__ of 2 Slieets
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BORING LOG
FIELD DATA
. -

Project NWSC Ground-water Study Site --.Crane, TN Date -l1_Ju.1L198)
Location Rockeye Job No~41-GI50.13GR21122

Drill Rig Fail j ng Inspector J. Duobar Operator C. Drake Surrace J;f--l8.5.~ Boring No. WES-10-7-83
..

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd
CLASSIFICATION AND REMARKS

NUMBER 1~'~N~ FROM TO FROM TO FROM TO SAMPLER PreSt Con

1A 12July 0.0 2.5 0.0 0.5 0.0 0.4 )" tUg1by 200 Jar C1ay(CL): brown. dark brown...
18 0.5 1.0 0.4 0.6 800 Jar sandy, soft. darnD. organic. matter;

.:.<

1.0 1.5 200 ~damaged in push.--
1.5 2.0 180

2.0 2.5 400 SamplP 1 <> ... nt-h· 0.6 fto ~---
~~";: ~

2.5 6.0 2.5 _.19.5 6.11 Rock 8i t -- -- Sandstone and clay: brown, very-- ----
------- -- -- .fioe-grained sands~one. very

ILJP<I • cI<lmn clav is soft.

--
6.0 7.4 .coaL.o...t:-lign1.t e : black very soft-- --

water aLL b. ft..

-. --,
7.4 14.0 -0_- Mlt1>tone: lig\!~.Y..L.!-:oft•

I

-- uniJ9..rrn.

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

111 .0 In.S Shale: black. dark grey. soft..
.JAN 14 N OF NOV 1971 MA Y BE USED Sheet or Sheets

1111
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BORING LOG
FIELD DATA

, .
Project Site Date

. Location Job No.
Drill Rig Inspector Operator Surface EI . Boring No. WES-IO-7-133

...

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMBER l~~Ei~ FROM TO FROM TO FROM TO SAMPLER

16.5 16.8 Lignite: black. very soft.--

-- --
16 R 19.5 ._-- Shale: dark grey. soft.

Rinsed hole with fresh water--
several times and blew water

._-- -- from boring to remove mud.

- --..
13July -- Hat.g.r level overnight: 2.10 ft

- -----
13Ju!y -- -- lilli.ti)lled monLtorin~ll.

--- --

. _-- --- .

._-
"

- . --
Q

--- ._- -- .- ---_._----

WES Fon ....
JAN Jot 819 EOITION OF NOV \97\ MAY BE USEO

2Sheet 2.-__ of Sheets
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- ---- - - ._.- .• - - -- -... - .. - .. - ..... -
L,n

SAMPLE

FROM I TO

BORING LOG
FIELD DATA

TYPE OF
SAMPLER

Hyd

>resJ Con
CLASSIFICATION AND REMARKS

0.0 1. 33 '1 311 ~l15~bY IBO 2L Gravelly day(CL): brown, soft,

L.ll.. 1.43 3BO Jar sandy. saridstone gray~~anic

I •• J til I SSQ\__ \matte .......r . _

Sample length: 1.43 ft.

t 1 -I 1 1 1 1 1 I. I--I--I-thlnly bedded. I

I I I
~ 6. 7 ~I-I _'I~sandstone: !!.B!lt brown, very

_1 1 1_ --- Ifine-,grained, hard I

I I I 1----1 1 I I 1 1--1-1 I

1 1 I 6 7 I B.l, 1 1 1 1--1 1--·-- Coal: black, sof~ water at

I 1 '1 1 III 1---1__16 • 7 ft. I

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

I II 8. 4 114 . 7 1 1 1 1__1 1--1---1 ~iltstone: _.E!~wn L_!~J?!!.~ grey. soft

...

WES FonM
.J"u 7. 819 EDITION OF NOV 1971 MAY BE USED Sheel_~__of 2 Sheels

1111
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BORING LOG
FIELD DATA

Project SHe Dale
Localion Job No.
Dril/ Rig Inspectol' Operator Surface EI ____ Boring No. WES-10-B-B3

.-

SAMPLE DATE
STRATUM DI\IVE SAMPLE TYPE OF

NUMBER IA~EN . SAMPLER
CLASSIFICATION AND REMARKS

9 ] FROM TO FROM TO FROM TO

14.7 17.0 Shale: dark grey, black, soft--

- --
17.0 17.4 Lignite: black, very soft

--

--'

17 .'1 19.5 Shale: dark grey, soft-- ,

.__ .

13Jul.Y -
Installed monitoring well.

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

,
--

-_.

-- --- --

-- -- .,

--- ----

i ---- ._--- --------

----

---- --- ._. '--' -- ..._.._----_._--. -----_.'_. _._--------

WES FOUM
JAt/ 74 819 EDITION OF NOV 1971 MAY BE USED

22'Shce~ or Sheels

_._._ .• _._--_._._:~._._-- - - ;1II..'. -. - -
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BORING LOG
FIELD DATA

Project NWSC Ground-water Study Site Crane. ' IN Date 11. July 1983

location -Ruc.k.eye Job No. 441-G150 .13GR21 /22
Drill Rig Failing I~speclor J Dunbar Operator C. Drake Surface EI~...lL Boring No. WES ]0-9-83

..

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE'Of ' Hyd

CLASSifiCATION AND REMARKS
NUMBER

r~~~ FROM TO FROM TO FROM TO
SAMPLER }ress Coni

1 L9Ju1y o 0 ') 'l. o 0 o 5 0.0 2.05 3" ~t~g~by .100. 2L Sandy....Qi!y (CL) : brown stiff to.
lA 0.5 1.0 2.05 2.40 200 Jar hard. dry. very fine- grained_..

10 1 'l 2.8.0_ -- saud....-
1.5 2.0 400

2.0 2.5 '600 Sampln la~n .. h. ? 1.0 ft--- '.

"--

L4July 2.5 4.5 0.0 . tl5.0 6" Rock Bit -- Sandstone and clay: b.rown

Lhinly bedded. soft finn-or<>inp,-!--

--

- 4 5 7 0 ---- SandsUl~grey.•_hard..-'.leQLfiD.e=-.

.__ . -- grained •.

-_.
7.0 9.5 Sandstone: hrown.-S.Q.(t. very

. _- fine-grained .
•

._- --
9.5 15.5 ~hale: .greY-,__c!~~.k ..g!:~ .•. so f t-- ._- '--

,,'..

WES FORM

JAN 7. 819 EDITION OF NOV 1971 MAY BE USED

.
Sheet_.!.....:__ of 2 Sheets
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BORING LOG
FIELD DATA

Project Site Date
Location Job No.
Drill Rig Inspector Operator Surface E/ ___'_ Boring No. WES-I0-9-83

-

SAMPLE DATE
STRATUM DRIVE SAMPLE

TYPE OF CLASSIFICATION AND REMARKS
NUMBER TAKEN

FROM TO FROM TO FROM TO
SAMPLER

15.5 16.8 Sandstone: light grey, soft.--
-- ---

16.8 21. J -- Siltstone: light grey to dark grey

soft.

21, 3 22.5 -- Sandstone: 11ghLgJ:g~. very fine

-- grained ~nft

-- --
.22....l 2') 0 Coali black, soft to medium wet

f- 2LlL -3~ ._- ----- Shale.:.....-light t'o dar!L.gr.~nter-

---- .._- h.e.ddeJl....ldtll.--5.U.t::l t.QJl~ so f t .

- - .._-
15JulY Water level overnight: 13.55 ft.--

----- 15July -- Installed monitorinjg well.
,-_.. --- ._- -- -- ._---_._---_._-._.

WES F"OfiM

JAN 7. 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 .of 2 Sheets
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BORING LOG
FIELD DATA

Project NWSC Ground-water Study SHe Crane ,IN Date 15July· 1983

Location Rockeye Job No..M..l=G15CLl]CB21/22
Drill Rig Fa i 1 i D&--Inspector J. Dunbar Operator . C. Drake Surface EI-ZJU.~ Boring No. WES-10-10-8 3

SAMPLE DATE STRA TUM DRIVE SAMPLE TYPE Of lIyd
NUMBER l~~~N SAMPLER

CLASSifiCATION AND REMARKS
fROM TO fROM TO fROM TO . )resE Con

L5July o a 1.5 0.0 1.5 5"Folding Au~. Cleanout: dozer fill - 6" Casing--
-,,.'j ... ..

1 15July 1.5 4.5 1.5 2.0 1.5 2.9 ~Ug~by 20 ST Gravellyclay(CL): brown. damp--
lA 2.0 2.5 2.9 3.,l 40 Jar soft, sandy, gravelly (fine to

2.5 3.0 70 medium sandstone gravel).
~...

3.0· 3.5 110 ,

3.5 4.0 140 Sample length: 1.6 ft_.
--

15July 4.5 7 0 -.L..L. 27.5 6" Rock Bit Sandstone and clav: brown dark

brown. soft, thinly bedded, very

._- line-grained sandstone .
,

--
7.0 8.0 --- .Cl..a.L-.S.hale : gt:~Y~s 0 f t .

----,
8.0 9.3 Sandstone: brown. hnrd~ery--

-- .t!ne- gr~!!!~!h__~__

:~.:"

WES FOAM

JAN 74 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of~

I.
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BORING LOG
fiELD DATA

Project Site Date ,
Location

Job No.Drill Rig Inspector Operator Surface EI __·_·_._ Boring No. WES-1O-I0-B3..

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE Of

CLASSlflCATlON AND REMARKS
NUMBER TAKEN fROM TO fROM TO fROM TO SAMPLER

9.3 9.5 Lignite: black. very soft.--

9.5 12.0 Sandstone: brown. greYi very--
fine-grained. soft.

12.0 14.5 Shale: brown. grey. soft.--
---' -- -_. .__ .. ---

14 5 17.0 -- -- .SaruJ..:! tone ; grey. very fine-

-- gr..a1ned soft.

._---- ._--
]1.0 -la..JL .

- ---- -- Coili--.--black.......Y.er~ __5.uiJ:.._we t .
. . -_.

--18rO. -2-7--.-S- -- ._-_.-. ----- .s.il.t.st.Ql~gI:.ey.---SilLt_th 1n1y
--- '-- bedded.

"

--
15.J.!.!b

-- -- !~s ta 11~~L!!IQ!~L!=.9.!"J.l]lL~£!l.

\YES ; ...~H~. 819 EDITION OF NOV 197\ MAY BE USED SlIeet 2 of 2 Sheets
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BORING LOG -
fIELD DATA

Project NWSCGround-water Study Site Crane. IN Dale -.2~i\UgU6j;J 983
lociltion Rockeye Job No. 441-G150.13GR21/22
Drill Rig Fail in&:- Inspector J, Dunbar Operator C. Drake Surface EL.8..o.!t.a..2L Boring No. HES-IO-1l-83

...-

SAMPLE DATE STRATUM DRIVE .SAMPLE TYPE OF lIyd
NUMBER T1~~~ SAMPLER

CLASSIFICATION AND REMARKS
FROM TO FROM TO FROM TO Pres!' Can

1 29Aug 0.0 6.5 0.0 0.5 0.0 2.33 3"ShelbyTlIbc 100 ST Clay(CL): brown with streaks of
--

1 A Q...L 1.0 2.33 L.48 ISO Jar' grey, soft, damp sandy, organic·

1 0 1 5 190 -- matter (roots) - moist from

1.5 2,0 - . 250 ~.5 ft.--
2.0 2.5 260 Sample length: 2.48 ft.

--
--_. - 0.0 5.0 5"FoldingAuge r_-_-- Cleanout:

--
2 2..9Au~ 6 5 8.0 5.0 5.5 5.0 6.49 3" H~fgn 100 ST ~lly clay (CL); grey with

2A 5.5 6.0 6.49 6.59 140 Jar strei:.!ks of brown, soft moist

6.0 6.5 150 gr.a.~lly - ang.l!l.ar.., f:1 ne , very--
6.5 7.0 180 .f.i.ne--=-graineuand.s..t.lme ... --
7 0 7.5 240 ._- Sampl~ngth-=--l..JUt,

--"
30AlIg 8.0 10.0 5.0 10.0 S"Fold tngAuger__ C1<ly,(CII} : grey, dark grey, soft,---
--_.. ._- -- -- !!IQ.!s t . ---------

" ~

Jf _:~'
,
~

,'-;

WES FOUM
JAN 74 819 EDITION OF NOV 1971 MAY BE USED Sheet L- 1 .. of 2 Sheets
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BORING LOG
FIELD DATA

Project SHe Dale
Location Job No.
Drill Rig Inspector Operator Surface EI ____ Boring No. WES-1O-ll-B3

- --

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

NUMIlER TAKEN SAMPLER
CLASSIFICATION AND REMARKS

FROM TO FROM TO FROM TO

30Aug 10.0 10.3 10.0 20.0 6"Rock Bit Lignite: black, soft, dry, earthy
-- --

--
10.3 13.0 Shale: dark -grev. soft---

---
13.0 20.0 Sandstone: reddish brown, brown,

and grey. very fine - grained. soft,

----- --- weathered to 14.5 ft.

--
- 30Au&- -- Blew water from hole and installed

--- -- monitoring well.

--- ---

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

-
" -

--

------ -- --- -- - ._------- _._--

WES FOUM

JAN 7. 819 EDITION OF NOV \97\ MAY BEUSED Sheel_4__of 2 Sheets
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BORING LOG
FIELD DATA

Project NWSC Ground-watet· Study Site Crane, IN Date -3JL.AiUllis t 1983Location Rockeye
Job No. AAl=.Gl.5OJJ.GR2ill2Drill Rig Fa il ing Inspector J. Dunbar Operator C. Drake Surface EI--.B..21...35- Boring No. WES-"1O-12-83. '

SAMPLE DATE
. STRATUM DRIVE SAMPLE

TYPE OF HydNUMBER I~~~J~ SAMPLER CLASSIFICATION AND REMARKSFROM TO fROM TO FROM TO PresE Con
1 30Allg 0.0 3.6 0.0 0.5 0.0 2.38 3" 1U~~by 80 ST Clay(CL): brown and grey] ~

lA 0.5 1.0 2.38 2.48 100 Jar soft, dry, organic matter ',:,~~~-.~ ..
1 0 1.5 140 -- .f.r.QQj;,s) .
.l~ -2.0 l2Q..
2 0 2.5 250 .s.amp-l~l!th· ' 2,48 ft :.!t't": ,--

fl· ...

JL..D..- 3.6 ""-- 5"FgldingAuJ er_ -- C.1e..an{\'" t .

30Aug' 1.6 9.0 3.6 35.0 6" Rock Bit -- Sand§tone and clay: brown reddish

-- brown, thinly bed<!ed, oxidized,
..

IDli.Lto hard. weathered very-----
-- ~_g,rain,g4'sa"ndstone.

-- "-_..

-9...D 18.5 Sandstone and Shale: .light---- --_.~ ';

-- grey and brown. thinly bedded.

-- ._--- soft. very fine-grained sandstone .

....~~

~i~

~..:~
".\-";

,.":"

~;:-~'j

."/::

WES ;"u~';4 819 EDITION OF NOV 1971 MAY BE USED Sheet......J.__of 2 Sheets
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BORING LOG
FIELD DATA

Project Site Date
. location Job No.

Drill Rig Inspector Operator Surrace EI Boring No. WES-lO-12-83
-

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF
NUMBER TAKEN SAMPLER

CLASSIFICATION AND REMARKS
FROM lO FROM TO FROM TO

18.5 25.0 Sandstone and clay shale: brown,--
~fine - grained sandstone.--

-- S1lf.Ls.hale - cla~ ~lale~nly

-- he.dded..-w.eLaL2~

--
25.0 31.0 -- Sands~one and shale: li.l:;ht--

.__ . and dark, grey, thinly bedded,--

-- soft.

--
J

11 (l 35.0 Sandstone: bro~nL verY-iine---

--- ---- graine.dJa..nt---

- --- --
3lAug. _ Installe'd monitorJ_!!~ell.-

.
t_ --

-- ---

--- ---- --- -- ._- --- '._-._- ---_._---_ .._--_ .

WES ; ..~;l~. 819 EDI.TION OF NOV 1971 MAY BE USED Sheet 2 or 2 Sheets
- . , -- --_._.
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- BORING LOG
FIELD DATA

Project NWSC Ground-water Study Site Crane, IN Datel1 A~g~!§.L!2.!D

Location Hnckeye Job No.lL4J-(!12-0.13GR21L12
Drill Rig Falling , Inspector J. Dunbar Operator C. Drake Surface E'-Jll1~ Boring No. WES-IO-13-83

.. _-

SAMPLE DATE STRATUM' DRIVE SAMPLE TYPE OF I1yd
NUMBER T~~EN SAMPLER

CLASSIFICATlON AND REMARKS
1 .~ FROM TO FROM TO FROM TO Pres~ Con

::illeloy ,
~JCL): brown, stiff, hard,1 ~ 0.0 5.0 0.0 0.5 0.0 -L2Q. 3" Tube 120 ST

'". -
lA 0.5 1.0 1.56 1.66 180 Jar brittle. organic matter (roots)--

T":C
':'10:--..

1.0 1 5 250
- -- '--

] 5 2.0 -.!i00

? 0 2.5 550 -- SampJ..eJengtb : 1.66 ft.
I:':,

"-:,.

0.0 5.0 5"FoldingAug~r_
,

.._- Cleanollt

, '--
31Aug 5.0 6.0 5.0 27.0 6" Rock Bit ~Sbale: brown, stiff, hard--

--
6.0 14.8 -_. -- Sandstone: brown. reddish brown,

-- --, soft and weathered to 9 ft -

,---- medium to haul_frum 9 ft •• very
. '

-- fine - grained..,
, , --

_lii~~ 16.5 ,--- -- -- Sa~gstq!!e:__l.!g~,L&!.~YL very.-!ine-

prn ioed soft we tat 16. 5 f to

.~

",

''T'

(J;:

,..\0:9

",<';

fo'l.!

>:;';

~;

. ~~

WES FOHM
JAN 14 819 EDITION OF NOV 1971 MAY BE USED Sheet . 1 of 2 Sheets
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BORING LOG
FIELD DATA

Project NWSC Ground-water Study Site Crane, . IN Dale LJh~E!;g!!!!?.£.r_198IJ

Location Rockeye Job No.4~L:.G15.Q .J.J..GR211.v
Drill Rig Failing Inspector J. Dunba r Operator C.. Dral<e Surface EI 812---2L BoringNo. -HES.::l0-14 -83

..
SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Ilyd

CLASSIFICATION AND REMARKS
NUMBER lfK·fN FROM TO FROM TO FROM TO SAMPLER

PH' Presl Con

1 1 Sept 0.0 1.6 0.0 0.5 0.0 .1.85 .3" Tll.IL~ --- ST _ Clay(CJJ j' bro\-lJl..---ll_p.LL.tQ.~:ti.LL .._

0.5 1.0 -- Cilll.tiJins-sand5.tonu.r.agment s_._v.eQ'_---

1.0 1.5 --- fin!::..=grained.. ...

1.5 2,0 ._-_.

2.0 2.5 -_. .sample.....lcngth.:_-l.•.95.-.f t '

-- ---
----<La., 1 0 5~lding Cleanollt--_. .. ger

--
],6 21.5 -.1.....Q. 43.1 .~Qck Bit -- .sandstone: brown; ] igh.t........br~~~

~..gr..ained.........aol..t.-----w.e.athe red.----
--- --- --- ._-

~

"

21. 5 ..2lal. -_. Lignite and shale..:-d.arLgn~y aod

._- .bla.ck..--.So.f..t.~lilll¥--hcddell..

--
2).5 29.3 ._- Sh1Jle: dark grey ... soft. 1I11ifor!l.h..--

._-- -- ----- - -._---

:x:
I-'
I

I-'

"'"\D

VIES FOAM :1l!:1·9
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i-...\ BORING LOG
:~ FIELD DATA

Project Site Date

Location Job No. ___

Drill Rig Inspector Operator Surface EI ____ Boring No. WES-IO-14-83

SAMPLE DATE
STRATUM DRIVE SAMPLE

TYPE OF
CLASSIFICATION AND REMARKS

NUMBER TAKEN
FROM TO FROM TO fROM TO

SAMPLER

...
2..9.....l 29.7 -- Sands1::oDe: ) i ghLgr.e}'~Ycry f j ue

_.- --- gr..aJ..ncd..._poacl..¥-sarted----
--' ---_. ----------

~L 118 ._- Shale: dar.Lgr.eY--.-so£ t

--
_lLJL _1LJL -- CJlal: b]akk~ufL~briLtlp

'-- -- 1bit.umirulus . )

._- --
12 8 1l <; -- Saru!.stooe: lighLgrcy, vcrv finp-,

-- grained. soft. watgr-nt-lJ ft,

- -- --

34.5 .-!iLl Sanili;tonc: lighLorA hrllt.rn-- ._-

,--- thinlY bedde~HJL§.h~ very

---- fine-grained sandstone.

'-- ----_.
. --'-- '--- ..

WES FOHM

JAN 14 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets
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BORING LOG
FIELD DATA

Project NI~SC Groulld-\~ater Study Site Crane, IN Date 21 Septemherl9S lJ

Lc..cation I~ockeye . Job No.4!l.l::.G.15!lJJ.GR21/2]
Drill Rig Fa 11 tIm- Inspector .J. Dunbar Operator C. Drake Surface EI-llUJL Boring No.J:lES-10-14i\-83

SAMPLE DATE
STRA1UM DI~IVE SAMPLE TYPE Of

CLASSifiCATION AND REMARKS
NUMBER TAKEN

fROM TO fROM TO fROM TO SAMPLER

2.lS.en • 0.0 1 ') 0.0 11LJL 6" Rock BiL ---- Cla~.c.LLand-sands.ton~ brolin

-- sn£.L to s tlf f. saody- "nr finn-
.;: ..

grain~d.Lgravelly dry.._-.,
- 0·'__'

1.5 19.8 -- Sandstone: light brown to brown,

very fine-grained, unifrom quartz

- -- sandstone, weathered.
·'·r

19.8 30.0 ~ and lignite: c1ark-grpv to
~ 0

---- ~nl~ded.-.S.Qf.t..~
amount of water at 20.0 ft .

,

-----

22ScP' .__ . Lcf.L hod ng-fiP.eD.-IDl.crnig!lt-

water at 28.4 ft Tnst:llied \~ell

--
._-

~
I-'
I

I-'
V1
I-'

VIES FOUM
JAN 14 819 EDITION of NOV 1911 MAY BE USED SlIeet 1 of 1 Sheets
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BORING LOG
FIELD DATA

Project NI.JSC (;mUIlll-wal'er Study Site .-£rane. IN - Date 2l-Scp.u::mbcr-l9 3
LGcalioll -Rucltcyc Job NoAU=C150..l3Cll.21t22
Drill Rig Fail IOjL Inspector J. Dunbar Operator C. Drake Surface EI---.!Ul~ Boring No . .lillS.::l.Q.::.l!LB-83

SAMPLE DAle
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMBER TAKEN FROM TO fROM TO fROM TO SAMPLER
--

21Sept 0.0 1.5 .~- 20.0 '--' 6" Ro~k Bit -- C.I mC1.Ll!pd sandJil.QJlgj__bxmm.___.

.- -- so.f.Lt.tL.s.l.i.f.f..-san~.r~iue=___...
~raillcd .•.-.gravclly- --_... -..... - ....... --.... _..--- -- --' -- ._.. -.' ","--

--

---1......5.... ..1.Q...JL ._- Sand.stooe: .I ight brmm..-UL.brown.

-- JLe.r.~fine.=grai oed, uui£o.rm •._-Qllart .

- -- sil111Uitooe, weathered - water at

-- ._- -- 2{L£t

-'--' --

22..Sep.' ---- .L.e.f.L.ho.ring..-o~ue.rnight. -

._- -- wa.t..c.L_.aL.12 .05 f L...._Jlllitall.cd

-- lllQuit.uLing_licll.

._._-" ---- ._- '-- .._- -_.

- ----
..

----- ._-' --_. --

3

\YES FOHM
JAU 7. 819 EDITION OF NOV 1971 MAY BE.USED Sheet .I of 1 Sheets'
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0"
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I-'
I

I-'
lJ1

"'"

, BORING LOG
FIELD DATA

Project Site Date
Llic atio" ' Job No. ,,
Drill Rig Inspector Operator Surface EI __'__ Boring No. WES-IO-IS-83 ,

SAMPLE _DATE STRA TUM DRIVE SAMPLE
TYPE OF

CLASSIFICATION AND REMARKS
NUMBER TAKEN

FROM TO FROM TO FROM TO SAMPLER

jJ!J- -1.6. R -- Slulle...1UuLsarulsLone.t-.-ligllLt- n

dar.k_-!~ITL-..S-oft • tlt1111~d-C.d.-_--
.llel:}L f j Jl e -.'. grained sands.t.one,,-- ----

---

16.8 17 7 Sands1:.one : i ight-grpy, ver~.e..=.....

_guUj)ed. hard.

I ~

-

ILL 26,4 ..s1l.ale : dark gre.~---SO.£j- -
--
,--

'26.4 28.4 Coal: black; soft,Ju:iWe

-- (bitulllinous)- wet at 28.4 ft--

---

2!LlL _3.fLJL --- S ha] e :..__illu:1Lgre¥-__so£.t--- --- -- --

36.0 37.4 --- CQilL: black. soft. bri.t.t.l.c-

-- ..c bit l1!!!!JlOus) ________

"-;;

<--;;

....;~

WES FOUM
JAN H 819 EDITION OF NOV 197' MAY BE USED Sheet 2 of J Sheets
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BORING LOG
FIELD DATA

Project Site DateLGcalioll
Job No.Drill Rig Inspector .Operator

,
Surrace EI ____ Boring No. WES-lO-lS-83

SAMPLE DATE STRATUM DRIVE. SAMPLE
TYPE OFNUMBER TA~EN FROM SAMPLER CLASSIFICATION ANDREMARKS]l S3 'ro FROM TO FROM TO

37.4 38.8 Sandstone: light grey. sof t. '!ery_.__ . -- ---
--- fine-grained.._- ---

-- ._--
2 Sepl Installed monitoring well.---.

--

--

--

--
,

----

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

--
.._-

• ! -- ---

WES ;Au~,;. 8J9 EDlTlO'1 OF NOV 1911 MAY BE USED Sheet 1 or 'J Sheets
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BORING LOG
fiELD DATA

Project NIJSC Ground-Hater Study Site Crane. IN Dale L~~~emher198)
LGC ation Bockeye Job No. 4ltl-G150.13cn21/2L

Drill Rig Fail filII.- Inspector J. Dunbar Operator C. Drake Surface EI 785.~ Boring No: WES-IO-16-83

SAMPLE DATE
STRA1UM DRIVE SAMPLE TYPE OF

NUMBER lT~nN SAMPLER
CLASSIF ICA TlON AND REMARKS

FROM TO FROM TO fROM TO

1 6Sept 0.0 2.50' 0.0 2.5 0.0 1. 95 3'" :t~g~by ST Fill(Gravelly Sand): brown,
--

lA 1.95 2.05 Jar .1l.e.qL f j ne graine.rL...snml....anLs.und.=..-....--
-_... --- ston~-Mavel. dry I soft_~~. s!}ft,__

.poorly sorted.--
Sample length: 2. as f t.--

'--
() () .2...') - KolJing Cleanout: weathered rock at 2.5ft..---- 5" . uger---- ._-- -- -- --

--

2....2..- 3.0 6" Rock Bit Cleanout for core barrel.-_.

-_.
fiore !l-'LQ.. 8.0 3.0 3.8 4x5~arr {uD..-J ~boring log

LSepl _8...JL 13.0 11.2 13.0 " " (un 2---
13.0 Jjl.O. 13.0 18.0 " " .. wILJ

~

lR n 23.0 18.0 71 n " " (un 4 Hater at 23 ft.

21 () 27.5 23.0 27.5 " " 11,,11 c

~_L::L 12.75 27. 5 32.75 " " wlLf----- -- -

'n 7C, OIL 7 17 7 c )l, 2 " " (lin I

:c
...~;~
""~'-l.,.,\

...··cr:

~. 'r,

..:,;;j~

WES F

JAN 74 819 EDITION Of NOV 1911 MAY BE USED Sheet .' of. 5 Sheels
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I
Hoi. Ho WF.S-10-t6-83

DRILLING LOG IDIVISION

U. S. N.,vv
INS r A~L.A TlON -1 SHiitE T L

\.i:llH' IN 10'1 SHEETS

1. PNOJI!CT

:,\,JSC Gro\lnd-":1tC'r Study
oZ. ,-OCATIO" (CoorcllM•••• Of' s...,orU M~T

f? lr4 1-t'! ·n tZ. NAHU,.ACTURl!.A·S Oc;.SIGHATlQH 0' ORIL&..

1. U"'OISTUllt.~Q

~ .~.
!L N."~ 0' DRf\.. L.ER , ... TOTAL. NUMO€A COAlE BOXES zero

C. nr:1k~ II. EL.EVATION GROUND WAT!.R --

]. OR'l.l.'NG AGENCY Fai1inr, 1500
J.,-...,~r'''"!'.)u;r-:,~s""""",.- '__~"",, ~ 1]. TOYAl. NO. O~ OVE". IOU.U.. OIlO
t. MOLE NO. lAo oi'a-. Oft *.-m....,.! BURDEN SAWP\.£S TAKEN: t\u •

.... ",. __cd : WES-10-t6-83

&. DIRECTION 0," "OL.£

~'WC"'I'IC"''- D'HC'-INCD OCO. "'"0.. vlI."T•

f. TH'CKNESS O~ OVERBU"DEN 2..5 ft
•• DEPTH DRIl.l.ED 'NTO ROCK 31. 7 ft

t. TOTA\. O!:PT", Oil' NOL.I! ,t. ., (,.

II. DATI: HOLE 1''1'''''''1'&0 .. J CO.... \. .. T&O
16 Sentember 8'j 8 Sentember8,

... El.EVATION TOP OV NOl.E 7R~ I,'; F. ,""

' •• TOTAl. CO"E RECOVU!Y ~O" BOR'NG 76.37-
I'. 51~"~TURc;..O,.)"fSP,Cl0" /

--p, I~I- ("., t-· t--/"._

ELEVAT1CH O~PTN L.ECENO

~ . CLASS.'"IC .... TtON 0 .. IlIAT£AIALS
CD••c,,,,..•.v

"CORt: file,. on
A£CO,-·. SA""~E

ERT NO.
• I

R£IlIAAIII!
(D,"Un4 ..... _._ '..... d.,.,,, vi

__'_""'" ••c. • •, O'4In,IIc ••1IIlJ

•

t,

I
I

I:

,I

I

I

==
~-=
~

C
=-..-
t
~
>-=t-
t
>-
t
t--

3/4"=
-

6 September 83

Rc~ined ho le wi th 6
rock bit,

.~. _:'" ..4. ..

7 September 83

~L. kUI.2
S-v,"n 9: 51 Roc 1 • il'
f.nd to: 28 L\)s~ 3. 2 '
Tll::CI 37 min Ca i n -
Drl ti:;e 17 min
Hj'd prD::s t50+
o"':,tur ~rAS~ -=
RI';,' lnn +
Or L Ac t i.;n Smnoth
i';i'ltor r.~ •.
h rnlln, ~rey

""""'" "k~

Ill. -- Ku,; 1
Ser;ao 2:23 Roc 0.8'
F.:nd 3:25 l.o~! 4.2'
Trllln 57 mIn C~I" --
Orl tlClCl 57 min
Hy., "ress 100 PSI
1::1 tAr pross --
RPM 50+
Drl Action Smooth
',';"ler rel

Ilrllwn

-IM""'c. "0.
•· .. ·,Jl C r

red,
hie,

AI-IS7

set! above

Sandstonc(80Zl ~nd sh~tp(20 l:
brown. reddish orown. and
l!p;ht r.n'y ,,:mdscnlU' thinly
bedded wIth dnrk I:Cl'V shal,·
sandstone ls Vt'ry fill ...·-~rai! ,.. li.
we01thered, nnd nxloJl7.,·d, "h. I,·
Is !'loft wlth hr,·ak .. '1(','lIrill'
in the ..h"t". h,'<.Idlnl: r~nI:C"

fro," 1/32" to t" In tlol,'kn,·, ...
_...-n,'''' fn, ,.,.. ,," ',#~",,:r I~OI"#~_

Sandstone: brown, reddish
brown, soft to stiff, weath
very fine-grained, very fri
clayey, contains oxidized
ferruginous concreations,
thinly bedded- loss cau~e h
air brenkin~ up rock.

-
4_--r-----------

'-I __
:v-

-

:

-
:
-

l ~ -. --i71.42

7:';:!.42 3 :: __

-~h -fractured

:
7!l1.42 4 --=:--=::
7f!0.42 5 -

:
:

-=
=

779.42 6 ..:::
:
:

-==
778.42 7 -=

:
=/-=
--- Run 1 ROO:O.O In?77 7.42 'l --+_---1--=!..:.!-...1...--'~~~------+-....;..;;;,;:.~I---+

~I\I7i6.42 9 -= Sandstone:

-
=

-=
77S.42 to1

1

1\
,,'-', 11 -.:II...

ENG FOr."" • 0 "



\'l'~ 10 Iii R;H I' N

. ~ :', I
.~ . .

r.

o. O. 'i ' •• - - -1°1
""$10" ''''''''L.L.ATION I~HEE T jDRILLING LOC

O~ ~ , ..eeTS
I. PIIIIO.lE.CT

10. SIZ~,,"ND TYP'C 0" 81T
11. DAru" ,"UR ~Hg.N TU.. "' .....)

1. L.DCATION (CGOfd...,•• or Sf..'on}
: ':1

12...ANU'''CTUR&tR·S DESIGNATION OF' DRIL.L.
J. Ollllll-L.,HG AG~HC'" ~

" 13. TOTA\. HO. 01' OV[IIII• IOfsTU... «O !UMOIS"U".CO
• , ..o~1t NO. rA • •,.._ ............",.! 8t1111l101tN SAMP\.ES TAICE"!

.I'd III........ ;
S. N.... E 0'- CAILL.ER 14. TOTAl. "UNOE" COA! BOXES

IS. ELEVATION G"OUNO ....TEA

• DIR[CTION 0., HO\.£ IS'."T.O !CO.......~TCO

D,...ct.IHCO
IL OATE MOLE IO"'C"T'C.'" Dell. ""OM. ,,"C,.Y.

1'7. ~LEVAT'O" TOP Oil" HOI.£.
7, TMICJltN!SS 0" OvERBURDEN

'e. Tor ..... COAE RECOV!:RY 11'0_ BORING ,
I. DEPTH ORILI-EO INTO ROCK I'. SIGNATURE 0," INSPECTOR
t. TOTA,- DEPTH 0" HOLI!

C"ASSI,.'CATION 0" ....TER'A ...S '\ CORE ltOX on RC..... RKSELEV ... TION Dl!PTH ~!oe..o (Deec,.__ REeDV. 'AMP\.£, (D~""n........, •• '0••• de",11 01
... y NO. ....,..,'''1. e.c.. " .,.n,lIc• ..,. ~ c 4 . I ,

772.4 .13
-continued from previous r '1&0- ~

horizontal t-
;0--- - and in attitude.

~-
~-

14 -
771. 4

-=
~
~- Sandstone(95%) and shale(5: ) :

E-- light grey. uniform sandstl le Run- thinly b.edded with fil C
"L, )very
ger.'1n 10:45 R'lc 5.0' f=: lamina of grey and dark
E:nd 11 ill ,(;O~ll __

~·770.4 15 grey shale; sandstone is v( ry CciA __: fine-grained and slightly Tim'! 26 min ~

Orl tiC9 26 ~

: we·athered, bedding is min t-

- horizontal in attitude. II::'J prcs9 150 PSI ~t.:.,t"r pro39 __ ~- RI'.I 100+ ~-
76·9.4" 16-= Drl Action Smooth

~
7;alor ret-

: ~rey

--= : ~1II'I"'lnrJc~

,
-

~768.4 17-=
-- t-- - ~-
:

~-
767.4, 18 - Run 1 R"O=74:" 1007 ~: ~-- =-= -

: =-- "L. Ruu 4 =
766.4.<. 19-= Ber,::IDll:26 Rea 5.0 • =-E:nd 11: 55 Loss --:: Tlmo 29 min Gua --- =Sandstone(95%) and shale (5; ) : Orl lioe 29 min-: - see above. H:ld pross 150 PSI ~.

: .·"ltar pross ~--- f-- ?f'IJ 100+ ~765.4.: 20-: Orl ACllon Smoot II ~- .V"tar ret- --: grey ;=...
t._ ... ~"'.., f-- Water end of ~at run.

764.42 21-: ..
~-
~:

- l----
C-: f-.

22 -:
--

71)).42 --- -
-: .

~
f-- -

7" ~ . 4 ~ 21 ...- Run 4 RllllaHR~ Il)lr:~ ~
EIIC FORM 1836 PtIIC.VIOUS EOIT,C", ,.-. Ono",C,TE.

PHOJE.C r iMUlot. "0.
".R 71

I

(Tft...,SLUCUlTJ

AI-IS8
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.fl

~
. ,-.'

.1i=
f-

t ,0.

Jt .--'

~

II--
l-

f:-

~ I'
l:- II'E
~- , ,-

\11

-
~
1=
1=-

'II-

1=
~
\::

,I~I
~ ../
l-

t:: I-
~::

\1·;--
~

'\.-
~ II:---
~--

I~_.
----
f--- ,J---

ISH££ T 4
o~ 5 SH~~TS

Hole 110. IJf.S-l 0-16-11)

lIlIr: AKS(0,,,,,", , 1o••, d.-" 01....,.",..••'c.. " ••,"".c.,.."•

Diilled with watgr.

RL, -- Rua 6
B-r:lG 2:25 Rllo 5.25'
End 2: 37 Lou-
TIIlIO 12 min eMu-
Dr'l tlc:o 12 min
11)':1 pro::Js ISO P~T

;'<1 to r press --
?PM 100+
Dr! Aetion Smooth
~:Ilor rot
r.r,,~

'7 .......I".

RL. - RUQ 5
Bee;<l.n 1:48 Reo 4.5'
End 1: 59 L038 --
TilDe 11 min Gaia--
01'1 tiC!) 11 min
Hyd prc::;s 150 PSI
\.; .... to r pro~:l --
P'I'''' JU0:t
01'1 Action Smooth
;/at9r ret

Grey

"CORE eox on
AECOV. s....p\..it

lAY NO.
o I

lllll::

!N$TAt..LAT10H

Al'-159

and shale(S?)

orange

CL.ASS."'tCATIOH 0" YATERIAU
(O"CI'tpf..v

4

Run 5

Sandstone(95%) nnd shale
llgnitc/coalCS %): light I:rt v,
uni form, very f l'nl?-gra im'u
sandstone, thinly bl?ddl?d wi If
shale, coal, and lignite

PtltCVIOUS «OITiCtII, .. tlte o.sa... &1'C.

. (TIf.,.'LflC,,,n

-c:::--

-.
:-

= 1_---1_--- oxidized-light

- -.:;:7 Silndstone(9S7.)
see above

IO'VISION
DRILLING LOG

7~).42

755.42 3D _~"'\ fractured:.::..= .....closed breaks

---
:.----

754.42 )1 -:

: ,.::::>""cavity
_&?~

-
~ liracturgd1:!-::
-

758.41 27 -=
-'_1-"._--'
-

757.42 28-=
-'-'7-J""7""'M
- V/ 1/ - fractured

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

756.42 29 --+- 1

i

-~ 'fractured-

761.4224f'
fractured

oxidized- li~ht orange

760.42 25~~avity with clay fillingt 'do." '<'Ok,

..:;-=-759.42 26 --+-__1

~;...__-y~"Cavity
-3",,~ oXidized-lillht orange

=

762.42 23

ENG FORM 1836
MAR 11

IL.EV .. TION OI;~TM I.(CENO

I. PROJECT

, ........ E 0' ORll.L.[A IS. ELIVATIOH GROUND ."T£R

t. TOT AI. OEPTM 0" MOLE

'0 OIAECTION 0'. HOLE II. DATI: "0"'1: t .TAIIU·CO ~ CO....~CTIIOO·. lIIT1 C 4 ,. OINC'-I.. C:O D.C. I"IItO.. viE.", ~-------....l.------_"""_------t
1'7. ELEVATION TOP 0" HOL(:

I _==,....",,,....,="""":'=-=~==:-:;:;;:;;- -j n. TOT At. NO. 0" OvER. IOUTUlIII ••O"'4. 1'401.£ "'0. lA. eho.., Oft car....... ,U'o! SUAD!." SA..Pl.ES T"IItEM t
eftlld W. ftYrtO-eI i .t. TOTAL NuwOER COAE BOX!S

7. THICKNESS 0" OVEA8uAOl!N '8. TOT AI. COAlE RECOV~RY 'OR BORING
~'::,.'::O:'::~:':":":T':H:"O::::R::':::~~~~£:::O:"'::":":T,:O:,,R:O:,C::":- --j I'. SiGNA TUR EOII' IHSP€C TOR

I_....,..,,,.,..,..,.,~=== --j It........ UI'ACTURl!:R·S Of-SIGNATION 0' DRIL. ....J. ORtLLIHG AGENCY



Hole No \.IES-llJ-l6-g3

IOI.VISION

DRILLING LOG
IN5T AI-LA TlON I

SHEET )

o~ 5 S"~En

I. PROJECT 10. SIZ~ AND TYP~ 0': BIT

I:;--:-::====~::::=:::-:::-<:-:::::=:':"" -;'" QAl U" F'I"lR LLC."'" IluN :tHOW,.. (' UMc.ItfSL)

Z. ,-OCATlON fCoc.d"~•• 01' ..s,,,,,onj

.'IiI '

). CAILl-ING AGENCY

4. "ol-E HO. fA • • ,.. ... an ••..,". ""e!
.nI me.-.....J . i

I

5. NAME 0" OMU.... £A

n. TOTA,- NO. 0' OVf,Fh 1018 1''1'' ••0
BUAOENSA~PL~S TAK~N

,., 1'OT ..... "UNa!.A CORE eOMES

!",... O,.1'UAO&O

'I. LI.£VATaON CROUND WATE"

'I. TOT At.. CORr; RECOVERY "OR eOr:tING

1'. SIGNATURE Olr' .INSPECTOR

..

.'T .... "eo
iII. OATE HO\,!

.,. TNtc:" .. r;Ss 0" QVIA8UROEN

•. OEPTH ORILL£O INTO ROCK

t. TOTAL DEPTH.O' HOLE

ELEvATION OE"TM ,-EGENO CI..AS$I'ICATIOH 0" wATItAIALS
(OaeclIPf'___

" 4

,CORr; 80_ t)A
A£CO".. SAMP'-E

fRY NO.
• I

AE IIIRS
(Dr'II'", • ..... _ 10••• dOf/lfIt 01

-.f'."nc. .'c.. U .,.",.ltC.....
I

-

- .....!".-

III. -- RUD 7
ae~aD 2:57 Raa 1.45'
End 3: 0 1. Lou __
TiQ9 4 min Gal. __
Drl time 4 min
H:;d press 100 PSI

.'..;:'\ter pre3S --
,If':,' 100+
:,·~'l ActlO1l Smooch
·~.'ter ret

Grey

shale
see

8 Sept 83
Installed well after blowin
water from boring several
times

Sandstone(90%) and
lignit~'l~oal(lO%):
above

751.42 34 --=_-r--+-':"Ru-n-':7:---""':"RQ7.0::-=-:3;-;t";;%-----l---t--.-1

-==
=-
:
:

-=:
~
=-==-=:

-=-
:

-=:
-=:--=

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

-=-'---=-
:-:
-

=

752.42)) -
:.-

-I

"':

l",.:u.t "'Y.

(TllfA"~Ll1C''-'''''

Al-160



:x:
I-'
I

I-'
(jI
I-'

BORING LOG
FIELD DATA

-
Project --.NlJSk...G.J:oLlud-\:Jater Study Site -..krane. IN Dale ~s.cIltelllIH~xill3

Location Rockeye Job No. 441-G120.13gR21/~2

D~iII. Rig .-£ullin&- Inspector J. Dynbar Operator C. 'Drake Surrace EI 776.~Boring No. HES-10-17-83

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF lIyd

NUMBER
\A9KJ~ SAMPLER

CLASSIFICATION AND REMARKS
FROM TO FROM TO FROM TO Pres~ Can .

1 9 Sept 0.0 ~...L- 0.0 0.5 0.0 2.3.L 3" ~lll~~~ 120 ~:L. ClcrrgY..-J)and (SC): browD~_I~~dis!~

lA 0.5 1. o· ..L.ll 2.48 140 lQL.. brown. soft to slightly sttLLo-__

) 0 I 5 -lB0 ._- .s.llgh t cohesio.n--n.amp.~o.Ilt.a.ins...._

1.5 2.0 240. -- very fine-gr!!!ned s~!!ldstone gravel.

2.0 2.5 460 '-- .Sample length: ·2.48 ft.
.,

-_.
. 0.0 3.0 5" Fold illgAI ~.-- Cleanout

--- --
.9......Scp-' 3.0 8.6 -l.JL 10.0 . 6" Bock Bit Baudstooe and clay: brolill.. very

-- fine - graille~L._Il.Y.nr..t:...L \>leathered

--- '---- Jiands.taoe thinl~ddcd-Yi.thsoft

-- .IlID.w.n and gr.ey-c~

.. --

lOSCP.l -1.L.6... 21 5 10 0 25 0 ~('k Bit Sandstone' I j ght-tO-da r I, h ""'.tn

._- fioeL weathered o-YcrY..._fine -

'--' -- -_. gI'ai!lg~_-!lllflrtz_....:'ial1dtitonc._lrlc t

n t 1 '\ ft'

WES FORM

JAN H 819 EDI TlON OF NOV 1971 MA Y BE USED Sheet ) or 2 Sheets
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~ .~ <=u ... -.... 1:_ '-" -.' ._' '••] <.• 1iIII' {.-" '.

...' .....
- - - .....

I)')

:J:'
I-'
I

I-'
0'1
I'V

'-.

BORING LOG
FIELD DATA

Project Site Date
Location _..__ ~___________._______ .___. ___~__ Job No. _. _____ .

.., ---_.. ,- -_ .. - .--
Drill Rig I/lspector Operator Surrace EI ____ Boring No. \~ES-IO-17 -83

SAMPLE DAlE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKSNUMBER
~~fJ·~ FROM TO FROM TO FROM TO SAMPLER

-ll...5... --22.-.Q. ..._---. --- -- SlIale..amLsand s.tone;.__uark ..gray__..

---- .shale--1:.hin1.¥---bc.Uuc.d-..witll-ligill
., ._-- ---- ~.....ller.¥_-iine-graincd ... -sof t.___....:

.. ---- sandSUula

--
JJlS.epJ: Tnstalled mon'itorjng---we1.1

--- ._-- ---- --_."

-- -- -

- ---- --
,-

-- --
._--

.. -- '--'

- --- --_ .. -- ._- -_ .

--

-- '--

.._- -.. _._-- -- '---

....':;

1'.~

:

WES f·O ......

JAU 7. 819 EDITION OF NOV 1971 MAY BE USE'.O Sheet_~__ or
fi#

.2 Sheets

III



3

BORING LOG
FIELD DATA

. ProjecL....NllS.c-.G.rJlllod-\iater Study Site Crane, IN Date 10 Septelllberl98t.~

Location -Rockcy:c ._ Job No. _MtL-:-.G150~lJGR2ill2
Drill Rig -Ei.LiJiuG- Inspector J. Dunbar Operator C.' Urake Surrace EI 774.~ Boring No. HES-IO-J8-83

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

NUMBER TAKEN SAMPLER
CLASSIFICATION AND REMARKS

1 qWl FROM TO FROM TO FROM TO

1 lO£cn. () () 4 8 () a 0.5 0.0 1.1] rJUli~.~_Y__8D.- SL- fJ.l1=.sandy.....c.laLLCIJ_:_.ln:.Ql{!l____

1l\. 0.5 1.0 --L.ll 1.83 90 .Jar soft, sandy, low plasticlt..Y!

1,0 1,5 lML '-- .-

1 5 . 2 () 2B.CL. '---

2 a 2 5 11lD.- -- .s.am.1l1.c.-lc.ngtlU-1.Ji3..J-t..

. __ .

IDScrl ._- fi~ 4.8 .__ . :?"FoldlngAu er -- Cleanout
,

--

. .l.US.c1l' 4.8 6.8 tL..lL 25.0 ._- ~RQck Bll.. ---- .fuJ.rul.l;tone and clay; hrO\"n, reddisl

- ----- brown', very 'fine - _g~ained

._--- -U..[.§.I.o.mlnaotly quartz. \..leathered,

-- ..llilWtone thinly beddedJlith soft

'-- .sauu}L-C 1a y

._---
1i-B.. 21 () -- -- .sandst:nn~ ,J '1 gl.1.Lgre~..JigllLhJ:illlJJ

._--- • ._-- .hrO'wll.._\dcatbe.r.cd.__.oxi.dizj!::.d.........Y.er:~

f i np -I' r:t·! n ,,~ nro.!.,,,,·· .",,,t·l \1

:J:'
I-'
I

I-'
0\
W

n !'

WES FOflM

JAN 7 • 819 EDITION OF NOV 1911 MAY BE USED Sheet 1 or 2 Sheets
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'~, '.. ',," __ '@ill <i'._ ::... "', 8: .. ,ilia (C-- ..-> z_ .. .. -:3 '-j ...--.. '-

:J:'....
I

1-"
0'1
01>-

BORING LOG
FIELD DATA

Project
SHe DateLGcalion

Job No.>Drill Rig Inspector Operator Surface EI ____ Boring No. }lES-IO-18-83

SAMPLE DATE STRATU~' DRIVE SAMPLE
TYPE OFNUMBER TAKEN
SAMPLER CLASSIF ICA TION AND REMARKS·l(Un . FROM TO FROM TO FROM TO

'-- llU~z sandstone. w~~lJLft.

--
21. 0 24.5 ~~..

.Shale: dark grey. soft._-
;l:; ..

24.5 ..22.JL
-- Sandstone: grey. yerv fine -

.'
grnined, soft.

,--- ---- ..

_.- lOScP.1
-- -- .inst:l 11 p.-f UP 11

--. )

._-
--- ._- ---

-_ ..

.---_. ._-'- -- "-- .._--_._- -- --" --_..

--

-- ._--

-- -- _. -------------_.

i.l

. '~.,

~

~,

:;:

WES ;A~;·;. 819 EDITION OF NOV 1!H1 MAY BE USED Sheet 2 of__2 Sheets
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:J:'
f-'
I

f-'
0'
U1

BORING LOG
FIELD DATA

Projecl-b/USL..-G.r:UUlld-w;J tee Study SHe Crane. IN Date l.2SclltcmlJcr:.L9.B J
Location I{ockeyc Job No. MLl:::Gl5Q....L1Cn2..lL2 2
DriWRig Fa i Iin~ Inspector I. Ilunhar Operator C Ilrakp Surface EI J.8J..1ill.- Boring No..tU::S=..lO-J 9:-83

SAMPLE DATE
STRATUM DRIVE SAMPLE

TYPE OF
lIyu

CLASSIFICATION AND REMARKS
NUMIlER ~AQKi~ FROM TO FROM TO FROM TO- SAMPLER

Pres~ COil

1 . 11.~l!j -..-0.....0.. ..JL.L~{t ....o.....L. -frLU- 2..21L ~Ug~~~__ --- SL._ Saud}l.__cla)'_(CL)..:___hruwll._~sof.t..__.

IA o '1' 1 0 2.24 2.14 .lar:- daml4-Saody "e.J::.¥.--£iue=~.:Ull~L-

1.0 1.5 ._- .,-- o..r.gauic.-mauer

1,5 2.0 --

.-LJl. 2.5 -- .5.amp.l.e.....lengt h : 2 34 ft

---
0.0 '1 0 _ 5"I~o I d i ngAul eL..-.. Cleano....

--
2A +2£cp.l 4.0 --.5...-il.5- _.5......U. 5 5 _ 5,Q 5.65 ~Ed .Iar .~ f'1 nv If") nnA - ••••1 • '{'lIlt>II . on

5.5 5.65 ---- gravel: brO\:/lLaDd_gr:.e.Y,..suLt---

'--- -- c.la.}Lwixed wi tb vcr¥--f-1.n~grairied

-- '--- salldsto.ne.-grave1 (.Llue..-=-llJedium.~

-- moist - wa~Ll..1i5.......LL-_.

._- --
. ~p-.l ...5.......65- '1.6 --5..Jl. 22 0 ~ck Bit -- -- Sandst.o.ue a nJ c L:l~r:UliLl._Jill.f..t.-

• --- ---- ,,,ea t he red..... very--.f..!n~_:-__ gr.ill!1~~I__

S:lllds"')IlP "hiI11v Ill'rI.le,1

WES FonM
JA~I H 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of] Sheets
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SheetsSheet 2 or-.1
EDITION OF NOV 1971 MAY BE USEDES ;,,~;';. 819

BORING LOG
FIELD DATA

Project Site DateLocation
, Job No.Drill Rig Inspector Operator surrace EI _____ Boring No. HES-10-19-83

SAI.tPLE - DATE . STRATUM DRIVE SAMPLE -
TYPE OFNUMBER TAKEN
SAMPLER CLASSIF ICATION AND REMARKSFROM TO -FROM TO FROM TO

7.6 9-..l..- --- Sandstone: brown, soft, weathered
---- -- ~fine - grained.

~;

---- ----
.-;.

Clay:9 2 9.6
--- --- g~s.-§..Qft.

--- ---- ._- --
9.6 12.0 Shale: dark grey, soft.--

I

--
-lLlL 12.6

--- Shale 'and coal:' black and dark

---_~ thinly bedded. very soft.

--
-l.LJl. . ] 4.9

'-- --- .5J.lale : dark gre.}'...-s.o.[t
---- -_.-
---- ----- ~~.~2._ .J2_:2. . --_. ------+---- --- --- Shale_ all!) s<!~~JS!Q~~~_:._~ro.!.".!!.Lgrey,

-- dark grey. thinly bedded. very'

--- fine - grained. soft•.
,.---- --- --- -- '-

--

:J:o.....
I.....

0\
0\

IIII



):i
~

I
~
0'\
-.J

BORING LOG
. FIELD DATA

Project Site DateLocation
--.--7-..--------- -- .------.. - -.----- .•.--. Joh No. - .' -- ,... . .. - ...• _. .....-.-..Drill Rig Inspector Operator Surrace EI ____ Boring No. _HE.S.:=.l~fiJ._

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OfNUMBER TAKEN
SAMPLER CLASSifiCATION AND REMARKS1 llH1 . fROM TO fROM TO fROM TO

] 5 5 .2LO -- Sandst.on~.hr.own.~e.r-¥-iJ.n",-

-- gr.aJ.ncd. snft.

'--'" ---- --- -
l2..S.g11t:

'--' -_. Ins.till~d-mQn1.tQrjng_Hell

,--

--
- --

-- --
--

._- -- -- -

--- ----
-- -- ,

.._--- -- ._-- --- --- ------- ---" --'- -_. --------_....._----_.

. - .'-- --
-- -- -

·,IIIIIft·· .:..: ..) .;~. .. .. (~. -,'.....

Sheet 3 of 3 Sheets

••

WES FOrcM
JAN 1. 819 EDITION OF NOV 1971 MAY BE USED
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.. \.. ,Wi ~/'<-~ ~ .. -.' "~,, _ .,.. ~'J'" .. '........ ,~.

:J:'
I-'
I

I-'
0'1
OJ

BORING LOG
FIELD DATA

Project N\JSC Grollnd IJ;)ter Stlldy Site Crane. IN Date13SepLemb~B)
LGC ali 011 --lliJL:kc}'.C-:.- ________ Job No...Mil::G150...lJGR21L2 2

Drill Rig Failing Inspector J. Dunbar Operator C. 'Drake Surface EI1H1L8.fL.- Boring No. WES-IO-20-B3

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

NUMBER TAKEN SAMPLER
CLASSIFICATION AND REMARKS

10Wl FROM TO FROM TO FROM TO

l.3.Scllt~ .11...2- --..1LO_ ...1l....l- -- S~DldingAugIll:..---... -- Sand~-cln~-iCLl-and_sandstolle

--~l: brown. soft 1'0 stiff; fine
,

t.o-coar.se..,.-)leG---ti I.lC..=gr.a iu.e.dJleathe ..'---
~.

s.andst.one-grav.e.L-orga nl c rna t t e~---

-- dmnp - hgnL.il.u.g e r .

-- --- -_. ----
IJSe~ 8.2 29'.0 0.0 39.0 6" Rock Bit ---- s..a.ndJit..Q.ne : brown. tan, reddish

...
- ._- lu:ru.m---pink. "niform very fjoe-

-- graineel q"a r t.z.......salll:l s.t.o llC-y-SO- f t

water at 29 ft.

"'-- -_.
29.0 32.0 Sllale~[!<-Z~Y-..--Si!Lt------ ._-- --

f---- -_ . ._-
32.0 34.0 -- Coal..:. black. soft. hri.t..t1e. "nHor I

..

--- (hi.tuw.i..nnus)

---- --_. .__ .-_. • -- -_. .. --

VI () 1q 0 1<:"n,1 ·' ....... n,> Siltstone [Inc! Sh:lll~'

ed

.;.

WES FOffM

JAU 1. 819 EDITION or NOV 1971 MAY UE USED Sheet __L:.-_ of 2 Sheets
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I-'
I

I-'
0\
U>

BORING LOG
FJELD DATA

Project Site Dale
LGcalioll Job No. _________ ._..____

;

Drill Rig JlIspeclor °lleralor Surface EJ ____ Boring No. J-lES-] 0-20-83

SAMPLE DAlE STRATUM DRIVE SAMPLE lYPE OF CLASSIFICATION AND REMARKSNUMIlER
~~~J~ FROM TO FROM TO FROM TO SAMPLER

--- -- ligllt_..J:.CL.1larLgr.~_.\lCJ:'i-tllinly__

.heUdc" £"~Ft---
.._---

.13Sepl ---- --- .Installed monitori£lg well .

-- --
-- ---

- --- --- ----

---' --
- --

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

.. - '--- -- --' ----_._- -- ---

--
--- ---- --'

--- .-----

WES ;A~~H;4 819 EOITION OF NOV 1971 MAY BE USED Sheel 2 of---2 Sheels

-_~:~~~(~-~·~·~~Dt--~·~!~·~~·.~
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.. '..""'"
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~""

fiIIiI> ., .-4':-' ~ .-/' '--- - .. ..~\~ IIfI!!II c, '~~.J .. .. ..

a .,

~
1

I-'
--J
o

BORING LOG
FIELD DATA

,-
Project NHSC (;rollnll - Water Study Site Crane, IN Date14September 198J
locnlion __ltoc~e. J 01> No .'t!t..l=Gl.5.O ..DGRZlL22
Drill Rig Fat ]j ug Inspector .I. Dunhar Operator C. Drake Surface ELll11.a.~ Boring No. HES-I0-21-83

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

NUMOER TAKEN SAMPLER
CLASSIFICATION AND REMARKS

110Wl FROM TO FROM TO FROM TO

liSc.p' 0.0 3.0 0.0 5.0 6" Hock Bit -- Sandy clay (CL) : brown. soft to
.?

._- -- stiff, damp, sandy-very fine-graine 1
..~

Core
See hod ng 10g14Sepl 5.0 7.6 5.0 7.6 4x'H 12Baue' Ltun..L

7.6 10.J5 7.6 10.35 " II IRun?

10.35 14.95 ID.J5 14.95 " II lillJlJ. .
1.5Sepj: 1.4.95 l6.5 l!L...9..l. LIl...L " II· IillJ.l!L ,

16.5 2] 45 16.5 _21.45 I) " HunS

rJI.45 24.7 21.45 24.7 " " ~llil.t..t..!:!~t h n t 25· ft

---
15Sept -- 1.n:lliJ!led .DlOnit 0 r i llg...jlcll~.

--

f-

--
--..---

WES FOR ....

JAN 1. 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 3 Sheets
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'I,
I

.!' Ii

,I
;1\

~,I

I
"

I
\1

-'il\
"

,I
IJ
I.. ,
,I
JI
ii,
,II"'I.1I,.. t IIg.

HoI. Ho tffiS-l0-?J -111

AI-I7l(TltA"Jl,Ur.,,,n

-. '0'''1$10" IIltSTAL,L,ATION ISHEET 2DRILLING LOG
II ~ 'hv" r. ,,,,,, TN o~ 1 SH~ETSI. PROJECT

10. SIZE AND TYPE 0" BIT 4x5 1,.1t Oiamond....:::L:.SJ.:. ,.. - .. - ~ ~ ,,,.I,, 11. OA UN "",IN t.~ ... ,,~ i"i5'ii""Jiii.N (TU"" _ -.5...)
2. L..OCATION fC~...., •• o. S'.'OI'\I

"<:Tr~''''kl'''''P IZ. M"HUFACTURI!.R·S Oe:SIGNATION OV OAIL,L.]. QAIL.&"llfG AGCHC:Y
F.1il in!! 1500..·f' .~ <:

13. TOTAl. NO. 0" OV~R. .IOUTu.... CD. 1UHOISTUIltDt:O4. HOLE NO. (A. eho_ an ....n._ ""., BUROENSANPLES TA~ENtzero
Mtd ,,,.,,.......

IJES-10-21-8J zer-o
5. HAM&. 0'" DRIL.LER , •. TOTAL. HUMO~R COIlllE BoxlS zer-o

C. Or-:lkr 'S. EL..£VATION GROUND wATER
I. DIRECTION 0'" ...01..£

ISTA.TCO ICOWP~CT~O••• DAT~ HOLf! h4 Sc<ntemoer-8J: l5Seltpmoer-RJ
~"•• TIC&" O'NC,,"tNCO OKa.. '''OM "C"'T.

1'7. lEL..EVATION TOP 0" MOI.£ 7S1. 567. THIC":N!SS 0,. OVERBURDEN J.O ft
fl. TOTAL,. eORE RECOVERY "0" BOAING 1007- ,e. DEPTH DRILLED INTO "oeM: 22.5 ft
19. SIGNATu,u o,":,lI~SP~,TO"f-t. TOTAL OE"TN 0" HO\".£ 25.0 ft 1;"",.1- h b<.-

CLASS."'CATION 0" MAT~RIALS ' COAl!: eox OR REMARWSEL..£VATION OEPT'" ~EGENO
(D-.c.,Pf'. AECO..·• SAWPt.£ (Dr uri.... ,......, .. 10", d__It 0'E"V NO, __._""'1. •,c.. " ."n,Ucen&l. ~ . 4 . I '. •

776.56
5 - //./,

fr-actur-ed l4 Septemoer- SJ
~

Machine-
-~~ ~,

~
:;riosed br-eak Ht.- RUD 1--./. Bega.a 1:10 Roc 1.6 • ~sandy clay shale: br-own, ver' End 1:15 Lou -- ~

-
6-= weather-edt sandy- 30-407- ver- Till!o 15 min 01l1.ll--

~
775.56

fine-~r-ained. stiff to very 01'1 UClO 15 min- stiff. damp, thinly bedded. H:r:.! pross 100 PSt l:
',vOltcr- pr-033 --- R' n t ROO=87 . 57. 100! Po?:.! 100+: ;/ f r-:le tur-ed 01'1 Actioo Smooth E7-= ;-;.1ter ret774.5f>

~
"closed br-eak ::: Br-own

: clay shale and sandstone: .,~-~ ,.., ... =-: brown. li[!ht br-own. thinly

=-- bedded. ver-y weather-cd. stiff

t
- to han.!. ver-y fine- gr-Ol.ined

77J.5f> R - - sOlndstone.-
: ----- -------
: . Sandstone: brown-r-eddish .• t. -- RUD 2

-: br-o\.n. ver-y'weather-ed. ver-y 3el'!;'lD 1:47 Reo 3.75'
: fine-gr-ained. clOlyey, oxidiz 'd. End 2:15 Losil --

har-d. Tilllo 2S min .. Qu_ -- 1='-! -
urI Uca 2S772. Sf

-= f----------- min rClay ShOlle: brown. light br Jwn. Hyd prcs:s 150 ['SI=- r-eddlsh brown. ver-y thlniy ,';OltOl' ·pro::J::J ---: bedded. ver-y weOlttier-ed; soft !H·i.~ 100+ t::..to ver-y stiff. Dri Act16-a Smooth-
f------------- 7;'ltlll' rot
~771. 5( 10-= --=-::: Sh:!ie: blotck or- d<lrk grey. Br-uwn alld ~r-ey -

: soft thinly bedded. .,.~~,.,,~ t::Qn" ? ROo.;-SS. U 1002
1='- l~'achine breaks

§
-
'- Shnle(907.) and !'lOlndstone (10: ):

770.5 11-= dilr-k grey, alld light grey.
'"-= thinly bedded. ,.....--- _.

we:lther-ed and ollid I 7.1 J- -=---( hil;h1y
~solut ion ch:lnnc< 11 nil; <lnd \o:nt.

-= ~l. -- RUII . J ------------ r-
Shale(90::) ;lnd lignite/conl 10Z): !~r:v,nD 2: 34 nt1C 4.6'

~-

\
~nd 2:53 Lo:up - ;lnd ol;lck. thLni:. -- f-"7(,9.51 ~- """\Inr-k grey
Time 19 min GeU -- ~= \ bedded., Drl tl ..o 19 I'lin --

'- -- Ilyd pres3 ISO pst l-.:: - -- --- -
Sli~ht weather-ing ;lnd oxi":ll iCHI. 1'.~L t.~ r prll::S --: dilr-k ~r:,1 IUII+ ~Shale: black anll gr-ey

C'rl Action Smouth -13 -
f-i6S.5 -:: unifor-m. soft.

~;il ttlr rot ---
!'!rl"V -- -

~
.) .... ~"',..,.~ r=-~.}.:l cct" 1\ r "lId of run r-re.f1lnl'd IICll~ wi til 6 1/1.- --
in hit 8.0 ft and r-14 - tu il1- _7(17~~i -= "lill II'" Sl'e t iun nf "-in I--- ,';"I:; lng.

~
-.--

f-- ~I;lt:h ille bn"'k -T r-7(.6.51 IS Rlln 1 Ilnn~R4 •.~:: I OIL~
r-

'T
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Al-l72(T'''AI'f~L''~'''"

.. - -- -
IDIVI$ION un r ALL" rlON 1""£0;T JDRILLING LOG

O~ 3 S"IITS
to PMOJi.CT

10. SUI! AND TYP~ 0'" BIT
It. DAo V" FuR t.~~V" lIuN :)HuW ... • u .... MS'-J

1. LOC;ATION (Coont...... ~.. .sf_'~

12. WANU'''CTUA!:R'S OESIGNATION OF ORU.L
J. DRILLING AGENCY

11. TorA ... NO. 0" oveR. 10""""."0 !UNO•• TU __ .CO
4. HOLE l0li0. (Aa .,._ ........". l,u.1 BURDEN IAMP,-!S TAIIt!!M ~

_rill m.,..,..~ ;
5.....wa· OF DAlILLER t •. TOTAL NUMOI!R COAl! 90Xl:S

11. ELI!VATION GROUND •• T!!A

I. OlA(.CTIQN 0" HOLE 1'''4111fCO ~ c:owP,--IlTCO
'1. OATa KOLlE i .

O·C"TICAL DINc....NI:D oco. ~.a.. V':MT.

n. E\..I!VATION TO" 01' 1040'-£
1. TMICII(NI!SS OF OVERBuRDEN

11. TOT At. COAl! R[COYERY '0" ealtiNG ,a: DEPTH DRIl..L!.D INTO Aoe.
It. SIGNATURe: O. IN,PEeTO"

I. TOUI. OIPT" O~ "OI.l

CLASSII'ICATION 0" WATERt..... , coni! an. OR "lEMA"IItSELIVATION OI!~Tt4 I.IGINO
(O...'lIHt-.I REeo..·• ' ..... ,.L£ (D,."I,.. ..........., '•••, fl.",,..,

llOT NO. ....."AI. .'Co. " ••II••'IIe••..,• ~ • 4 . f •
776,56 15 - Sandstone(607.) and shnle(40: ): ~

: 15 September 83

~
- light. grey, very fine-grain d

-= sandstone thinly bedded wit ~L-- l\ulI'4

:: soCt, dark grey to black sha e, Beg:u1 9:51 Reo 1. 55'
bedding ranges from L' 12-in. End 9: 5.9 LO:!l1 --775.56 16- to '~-in. in thickness and !il:lO 8min OUII - I-- Drl time8 min -.: nendy i1orizont:ll in attitu e. -H:;d press 200 PSI I-- Run I, RDD2 lOOr. '·.ator pre::!s -- E--~ - ~lach in" fructurcu POP:.! 150+= C'ri ACUooSmuoth E17 - r-- '~'llcr774.56 -= ret

~- r.n·y -.- "."", ,.k- -
~ Sandstonc(607.) and shale(40 , ): J)rill('d with W:lter. ~

IB ~
!iec'~bovc ~

-'-
. 773.56 . -.,. , =-: -'-

.~ ~
~l.. RUQ 5 ~

: brc:lks See:lD 10: 13 Rec 4.95' I-

19 ....:
---.~

7CIOSCd End 10:38 Lo:!:! -- 1=772.56 -. -/. !lelG 25 min 0.111 -- I=""-
Drl tlClG 25 min....:.

lIy'.J preos 150 PSI 1=
~ 1------------- ;':\lor proos -- I=-
: Shale: dark "rey or black, I~I':,I l50+ t=20 - soft, uniform. 0:'1 Action Smooth

I=-771. 56' -:: ;~:Iler ret
Brown and grey 1=

-=~------------- - " .......&r .. ~.Sandstonc(957.) and shale(5Z :
~: Ul:ht brOl:n , vcr:" flnc-~rO] i cd,

- uniform, thinly bedded '.. 1th ~
21 -= sol t, grey sh:lle, oxid izod.. I-

770.56

:: t=
Run 5 ROo2R5.n In07- l

~ S,1ndstone ilnd shale: see 1=above. 1=
769.56 22 -= 1-':"_-- -- ------- I="": Sandstone(95i.) :lnd sh;ll,,(5,: :

ftl..· RI.I.IJ 6 -...: light I;rl.!y, very ffn"",p'aln .<.1 ,
Ber,:1n 1t: 16 Reo 1.:5 • \:lin i f orm sandstone thlnl\' I,,· 1<10<1 Eod 11. 28 Lon -- ~- with l/32-ln to 1/t6-in u,1r .'- Ti::e 12 min OUD -- I-I - grey shale scnms.
Orl tloe 12 min ~-

7611.56 23 -: :::::=: ~rcaks at shale sc:tms lIy<i press 200 PS[ t="- ·~·'\l~r press --
: ::fl.I 150+ I-

Sandston~(957.) .1nd sh:lld';,' --: : ''I'i Action Smooth ~- see above. ... , ler rot 1=- t;rt-y .1nd brown](,7. 'i6 21, - I--= ... r·· --- I-

...: I-
1II)l)"~1. R7 J n(I:~

I-- Run " E2'i : h.. r In.:
.,.

ft .'t.r, ",r Bot t,'m of at • l -
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BORING LOG
FIELD DATA

Project NWSC Ground - Water Study Site Crane. IN Date 16SeptemlJerl983
Loc "lion _ l{Q<':k.c}'..c.__ Job No.441;C150_lJCR21t21
Drill Rig Fall j ng... Illspectar .I. Dunbar Operator C. Drake ·Surface EI Jl2L.9.B- Boring No. .liES 10 22-81

SAMPLE DATE
STRATUM DRIVE SAMPLE

TYPE OF
CLASSIFICATION AND REMARKSNUMBER TAKg~ FROM TO FROM. TO FROM TO SAMPLER19

16Sepl 0.0 5.5 0.0 30.0 6" Hock Bit Sandy clay(CL): brown soft to--
stiff. damlh-QJ"canic mil.t.ter--

----U:o.o.ts). saody-yery firu~.=gffii.n~

-_.-_.sand.

--
5.5 6.0 Clay: light grey. soft sandY.._-

--
6.0 12.1 Sandstone: l11ili..LJ> rnt.ln hrot.lO._---

light grey. very fine-grained,

thinly bedded. soft.

'--
L2.l 14.5 Sand~tolle, shale, and coal (slight)--

light to dark gre.}Lanrl h 1 .. "t,. "Ar\!._-

thinly bedded soft verv flne-

grained sandstone.--

---
14.5 18.'1 IL'. .1 '.t, 110' lip-lit hnl\,/Il and 11"hl·
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Sheet 1 of 2 Sheets
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'. BORING LOG
FIELD DATA

Project Site Date
loc:llion ___ c. _____ Job No.
Drill Rig Illspec tor Operator Surface EI ____ Boring No. \,/FS-l () 22 in

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

CLASSIFICATION AND REMARKSNUMBER TAKEN
FROM TO FROM TO FROM TO SAMPLER

'. ,gt:e.¥-0r wId teo very hi1rd. un! form--
. _-~z sandstone •

._-
18.4 J.~ Shale' gr.ey. soft, wet- "t- 10 ft-

-- ...
20.9 2/•• 2 -- Sandstone and shale: light to

._- dark~ soft • thinly bedded

~~~and.--

24.2 25.7 fulndstone: l1r.hLgr.c..Y+_-'l.ery fi ne---
._- g.r:.aiuc.d,......s.uLt-

----
25.7 30.0 Sandstone allll~Lw](" 11 gilt to--

dark grey. thinly bed<f,:>" c .... fl'

~fine-grainey salldst()n~o--
-_.

:!OSept Ins 1:;.1] 1eli \JC 11

WES
FORM

JAN 74 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets
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APPENDIX A2

Graphical Representations of the Lithologies
at Each Monitoring Well '
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000

10.0

20.0

.25.0

30.0

738066' MSL

Clay (CL): brown in color, soft, low
plasticity, and slight organic matter.

S'Uty sand (SH): brown in color, slight
cohesion, and contains 25% weathered
sandstone fragments.

Sandstone: light brown ;to grey in color,
uniform, fine-grained, dry, friable, and
weathered.

Sandstone: light brown to grey in color,
fine-grained, and hard.

N\.o/SC, Crane, Indiana

Dye Burial Grounds

Lithology

Boring Number: W2S-2-l-8l

A2-1



0.0

10.0

20.0

+l
~..
.c
+l
A
Q)

q JO.O

40.0

725.46' MSL

Silt (ML): brown in color, soft, dry, and
contains slight organic matter. Sandstone
fragments begin at 5 ft.

Sandstone: color ranges from shades of
brown, orange, and red. to various shades
of grey, uniform, very fine to fine-grained
quartz sand, dry, friable, weathered, and
interbedded with numerous small seams of
clay, shale, siltstone, peat, and lignite •.
Shale is dark grey to grey in color, soft,
and frequency increases with depth
beginning around J5 ft.

Shale(70%) interbedded with sandstone(JO%):
grey to dark grey in color, soft, and
thinly bedded.

-r----

Shale: gre~n, uniform, soft, and brittle.

NWSC, Crane, Indiana

Dye Burial Grounds

Lithol<;>gy

Boring Number: ·WES-2-2-81

A2-2
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0.0

10.0

20.0

~
30.0

tt-i..
..c
~
p.
Q)

0

40.0

.50.0

60.0 .

66.2

720.02' r1SL

Clay(CL): brown in color, dry, crumbles
easily, and contains fragments of weathered
sandstone.

Clayey sand(SC) and sandstone fragments:
brown in color, dry, uniform, very fine
grained, and friable.

Sandstone: brown and fine-grained.

Shale: grey-green in color •

Sandstone: red-purple in color and fine
grained.

Limestone: grey and very hard.

NWSC, Crane, Indiana

Dye Burial Grounds

Lithology

Boring Nwnber:W2S-2-J-81

A2-3



0.0

10.0

.., 20.0.....
~

..c..,
p.
Q)

0

30.0

40.0

50.0

50.0

716.66' MSL

Silt (~): brown to grey in color, no
cohesion, dry, very uniform in grain size,
texture, and composition. Sandstone frag
ments begin at 3.75 ft.

Sandstone: brown in color and fine-grained .

Shale: green and soft.

Shale: green and hard.

m~sc, Crane, Indiana

Dye Burial Grounds

Litho.logy

Boring Number: WES-2-4-8l

A2-4
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0.0

10.0

20.0

30.0

-+l
Ct-i.
.c
-+l
0- 40.0Q)

0

50.0

60.0

68.8

739.24' MSL

Clay (eL): brown in color, 50ft, dry,
moderately cohesive, and slight organic
matter. Sandstone fragments begin at
5 ft.

Sandstone: red to brown in color and
fine-grained.

Interbedded sandstone, shale, and
limestone.

NWSC, Crane, Indiana

Dye Burial Grounds

Lithology

Boring Number: WES-2-5-81

A2-5



0.0

10.0

20.0 -

30.0

~
t,.,.

~

..c
~

Po. 40.0Q)
Q

.50.0

60.0

70.0

70.63

736 • .58' MSL

Clay(CL): brown to grey in color, dry, and
little cohesion.

Sandstone and interbedded shale: brown
to dark grey in color.

Shale: dark grey in color.

NWSC, Cran~, Indiana

Dye Burial Grounds

Lithology

Boring Number: WES-2-Q-81

A2-6
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A2-7

Sandstone: brown in color and weathered.

Shale and interbedded sandstone: dark
grey in color.

I
I

brown, dry. hard, and
fine gravel.

NW'SC, Crane, Indiana

Dye Burial Grounds

Lithology

Boring Number: W~S-2-7-8l

728.73' l1SL

Silty sand (SM):
contains 5% very

Sandstone and interbedded dark grey shale:
brown, tan, grey, and white in color, soft
to very hard.

T
0.0

50.0

57.)

20.0

30.0

40.0

10.0
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0.0

10.0

20.0

~

c... 30.0.
.c
~

A.
Q)

Cl

40.0

.50.0

60.1

730.29' MSL

Silty. clay(CL): light brown to brown, dry,
moderate cohesion, uniform, and slightly
stiff.

Sandstone and interbedded dark grey
shale: color ranges from white, grey,
brown, and reddish brown.

Shale: dark grey in color.

NWSC, Crane, Indiana

Dye Burial Grounds

Lithology

Boring Number: WES-2-8-81

A2-8
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0.0

10.0

,j"J.....
20.0

~

.c
,j"J

0.
<l)

0

30.0

40.0

42.7

603.49' HSL·

Silt (ML): brown in color, slightly moist,.
little cohesion, slightly gritty, and con
tains organic matter.

Silty sand (SM): reddish brown in color,""
very uniform, fine-grained, little cohesion,
and dry.

Gravelly sand (SP): reddish brown in color,
fine to coarse-grained sand, very fine~ravel,

slightly moist, and no cohesion .

Sand (SP): brown in color, fine to rnedium:quartz
sand", slight moisture, and very little cohesion.

Silty sand (SM): brown in color, fine-grained
quartz sand, slight moisture, little cohesion,
and 30% silt.

Silt (ML): brown in color, very moist, moder
~tely cohesive, and contains 1-2% very fine

gravel.

Clay silt (ML): grey in color, moist, and
moderately cohesive.

NWSC, Crane, Indiana

McComish Gorge

Lithology

Bqring Number: HES-4-1-81

A2-9



0.0

5.0

10.0

'-J.....
~

.=:
'-J 15.00-
w
Q

20.0

25.0

30.0

32.4

585.69' MSL

Gravelly sand (SP): brown in color, dry,
no cohesion, and fine to coarse-grained
sand with 10-20% fine to medium gravel.

Silty sand (SM): brown in color, slight
moisture, .and slight cohesion.

Clay silt (HL): prown in color, moderately
cohesive, and slight moisture. Material is
very moist around 20 ft.

Silty sand (SM): grey in color, very fine
g~ained sand, un~form, moderately cohesive,
and moist.

m~sc, Crane, Indiana

McComish Gorge

Lithology

Boring Number: \{ES-4-2~8l

A2-10
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0.0

5.0

10.0

15.0

17.0

566.22' MSL

Silty sand (SM): brown in color, damp,
fine-grained, moderate cohesion, and
contains 30 to 40%. silt.

Silty sand (SM): grey in color" fine
grained, wet, ~oderate cohesion, and
contains 30 to 40% silt.

NWSC, Crane, Indiana

McComish Gorge

Lithology

Boring Number: WES-4-3-81

A2-11



0.0

10.0

<-I.....
~,..-<-I

0..
(IJ

0 20.0

30.0

37.4

593.14' MSL

Clay (CL): brown in color, dry, uniform,
slightly stiff, and slight to moderate
cohesion.

Silt (ML): ~rown in color, dry, uniform,
and slight cohesion.

Sand (SP): reddish brown to brown in color,
fine-grained quartz sand, uniform, and wet
from 26.9 ft.

Clay (CL): grey in color, soft, very uniform
texture, and uniform consistency.

NWSC, Crane, Indiana

McComish Gorge

'Lithology

Boring Number: WES-4-4-8l

A2-12
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0.0

5.0

.c 10.0
.u
0
aJ
o

15.

20.91

573.39' MSL

Sandy clay {CL): brown in color, moderate
cohesion, soft, and contains 20-30% fine
grained sand.

Silty sand (SM): dark grey to black in
color, wet, slight cohesion, and slight
organic-oily odor •

Sandy gravel (GW): grey in color, wet,
coarse sand (30%), and fine to medium,
angular to rounded, unsorted gravel.

Silty sand (SM): grey in color, wet, no
'cohesion, and uniform.

NWSC, Crane, Indiana

McComish Gorge

Lithology

Boring Number: WES-4-5-8l

A2-13



0.0

5.0

10.0
J-J....
~

.c
J-J
c.
!lJ
o.

15.0

20.0

25.0

26.59

579.54' MSL

Sand (SP): reddish brown to brown in
color, dry, uniform, slight cohesion,
and fine to medium grained.

Silty sand (SM): brown in color, uniform,
very fine-grained, slight cohesion, and
wet from 17.35 ft. Material changes to
grey color at 24.2 ft.

NWSC, Crane, Indiana

McComish Gorge

Lithology

Boring Number: \iES-4-6-81

A2-14
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0.0

5.0

~....
~

.::::
~

c.
Ql
0

10.0

15.0

19.0

I

682.63' HSL

Clay (CL): brown to grey in color, dry,
moderate cohesion, organic matter, and
contains 5-10% very fine, angular to
rounded gravel from 5 ft.

Sandstone: reddish brown in color and
fine-grained.

NWSC, Crane, Indiana

Demolition Area

Lithology

Boring Number: WES-6-1A-81

A2-15
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0.0

10.0

20.0

30.0

40.0

44.7

683.27' MSL

TClay (CL): brown in color, very stiff,
dry, and low plasticity.

Clay shale: reddish brown.

Sandstone: light grey and hard.

Shale: brown and grey.

Sandstone and shale: light grey.

Shale: grey and hard.

Sandstone: light grey, fine-grained,
and very hard.

Shale: dark grey.

Sandstone: brown and fine-grained.
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NWSC, Crane, Indiana

Demolition Area

A2-16

Lithology

Boring Number: 1.fES-6-lB-8l
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0.0

10.0
.u.....
~

.=
.u
C.
Q)

Q

20.0

30.0

38.1

682.60' MSL

Sandy clay (eL): brown in color, dry,
soft, and slight cohesion.

Clay (CH): brown in color, dry, hard,
very st~ff, and high plasticity.

Sandstone: ranges in color from brown
to dark brown and light grey to grey,
fine-grained, weathered, contains shale
lenses, and alternates between soft and
hard.

Shale with sandstone lenses.

Sandstone: brown and soft, becoming
harder at 35.7 ft.

NWSC," Crane, Indiana'

Demolition Area

Lithology

Boring Number: WES-6-1C-81

A2-17
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Clay (CL): brown in color, soft, little
cohesion, uniform, slightly damp, and or
ganic matter. Sandstone fragments start
around 5 ft.

Sandstone: brown fine-grained, weathered,
and friable.

Shale: brown, grey to dark grey, dry, and
very soft to soft.

Sandstone and interbedded shale: sandstone
is brown in color, fine-grained, moderately
friable, and weathered. Shale averages around
20% of interval with thickness ranging from
1/16-1/4 in. and frequency increasing with
depth.

dark grey in color, soft, organic
slightly moist, and weathered.

Sandstone and interbedded shale: sandstone
ranges from brown to grey, to light grey,
fine-grained, and moderately hard to hard.
Shale is grey to dark grey in color, soft,
and content is about 10-20% of interval ..

Sandstone (50%) and shale (50%): sandstone
is fine-grained, grey to dark grey, and hard.
Shale is black and contains sand. Bedding
ranges from 1/8 to 1-1/2 in. with average at

--~-around 1 in.

NWSC, Crane, Indiana

Demolition Area

Lithology

Boring' Number: ~\TES-6-2-81

A2-18
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659.77' MSL

Clay (CL): dark brown in color, uniform,
slight cohesion, organic matter, and
slightly moist.

Sandy clay (CL): light brown in color,
very stiff, dry, and contains 10-20%
sand.

Sandstone: . soft and weathered to-8 ft.

Shale

NWSC, Crane, Indiana

Demolition Area
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Lithology

Boring Number: WES-6-3-81
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632.89' MSL

Gravelly clay (CL): brown in color, soft
to slightly stiff, and dry.
Gravel is fine-grained, friable sandstone.

Sandstone and clay: weathered and brown.

Sandstone and shale: light grey to
green in eolor and moderately hard.
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20.0

25.0

Sandstone: greenish grey and hard.

·1
,
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I

30.0

Shale: hard and grey.

Sandstone: light grey and hard.

NWSC, Crane, Indiana

Demolition Area·

Lithology

Boring Number: WES-6-4-8l

A2-20
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607.89' MSL

Clay (CL): brown to reddish brown in
color, soft to moderately stiff, dry,
and contains 20-25% fine gravel.

Clay shale: brown to grey, soft, anddry'..

Shale: red.

Shale: grey in color and becoming harder
at 26 ft.

NWSC, Crane, Indiana

Demolition Area

Lithology

Boring Number: WES-6-5-81
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Clay (CL): brown in color, stiff, thinly
bedded, and dry.

Shale: brown and dark grey, dry~ stiff,
varied texture, and varied composition.

Shale: medium hard, grey, brown, and
reddish brown in color.

Coal: black and medium hard.

Shale: grey to brown and soft.

Sandstone: grey and hard.

Shale: grey and medium hard.

Sandstone: brown to grey and medium
hard to hard.

Shale: grey.

NWSC, Crane, Indiana

Demolition Area

Lithology

Boring Number: WES-6-6-81

A2-22
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660.92' MSL

Clay (CL): brown in color, soft to
slightly stiff, dry, and low plasticity.
Material is dozer fill.

Sandy clay (CL): orange brown in color,
soft, dry, and contains 10-20% fine-grained
sand.

Clay and weathered sandstone.

Sandstone: brown to orange brown, fine
grained quartz sand, weathered, dry, thinly
bedded, and friable •

Shale: black, dry, soft, and uniform.

Coal: black, brilliant lus~er, brittle,
soft, and jointed.

Shaley sandstone:) light to dark grey,
moderately hard, very fine-grained, and
contains 30-40% interbedded dark grey shale.
Sandstone and shale are interbedded in ir
regular seams, lenses, and thin beds.

NWSC, Crane, Indiana

Demolition Area

Lithology

Boring Number: \-lES-6-7 -81

A2-23
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638.72' MSL

Clay (CL): brown in color, soft, low
plasticity, and uniform. Materiai is
dozer fill.

Sandstone: brown in color, weathered,
very fine-grained, crumbles easily, and dry.

Sandstone: weathered and brown.

Shale: reddish grey and soft.

Sandstone: grey .

Shale: grey and hard.

Shale: dark grey and hard.

mvsc, Crane, Indiana

Demolition Area

Lithology

Boring Number: WES-6-8-8l

A2-24
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631.04' MSL

Sand (SP) and sandstone fragments: brownin color, dry, fine-grained quartz sand,and uniform.

Sandstone: brown and weathered.

Clay shale: lrown.

Shale: grey.

Sandstone

Shale: changing often from brown, to red,and to grey.

Sandstone: rust colored.

Shale: grey.

Sandstone: brown.
;>

Shale: grey.

Sandstone: brown.

Shale: grey .

NWSC, Crane, Indiana
Demoliti.on Area

Lithology

Boring Number: WES-6-9~8l
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Clay (CL): brown in color, dry, no
cohesion, and organic matter. Material
is dozer fill.

Clay (CH): grey brown in color, dry, \
stiff, ,uniform, and high plasticity.

Sandy shale: brownish dark grey in color,
dry, and 'stiff to hard.

Shale: brown to dark grey.'

Coal: black.

Shale and interbedded sandstone
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NWSC, Crane, Indiana

Demolition Area

Lithoiogy

Boring Number: {iES-6-10-81
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Silty sand (SM): brown in color, dry, no
cohesion, and contains 5-10% sandstone
gravel.

Clay (CL) and shale: brown in color, low
plasticity, dry, and contains 30% hard
shale fragments.

Shale: grey.

Coal: black.

Shale: brown and grey mixed.

Shale: light brown .

Limestone: . light grey.

Shale: grey.

Shale: dark grey .

Sandstone: brown and bard.

Shale: grey and hard.

Sandstone: hard.

Shale': grey.

NWSC, Crane, Indiana

Demolition Area

Lithology

Boring Number: WES-6-ll-8l

A2-27
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Shale: grey.

Sandstone: light brown.

I
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andstone: light grey and medium hard.

dark grey.

667.28' MSL
Clay (CH): brown to red in color, slightly
moist to dry, soft to stiff, and high
lasticity.

Clay shale: brown to grey brown in color,
jry, and stiff.

black.

Shale: . dark. grey and hard.- :

Sandstone: brown.

Shale: dark grey.

Sandstone: grey and hard.

Shale: light grey.

Sandstone: light grey.
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NWSC, Crane, Indiana

Demolition Area I
Lithology

Boring Number: WES-6-12-81 I
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660.41' HSL
Clay (CL): reddish brown in color,
slightly moist, stiff, and low plasticity.

Clay shale: dark black in color, soft,
dry, and highly organic.

Shale: grey to brown and soft.

Sandstone: grey to brown and hard.

Shale: grey and hard.

Sandstone: light grey in color.

Shale: gr~y and hard.

Sandstone: grey to brotvn and, soft to hard.

Shale: dark grey and hard.

Sandstone: light grey and hard.
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mvsc, Crane, Indiana

Demolition Area

Lithology

Boring Numbev: ~lliS-6-l3-8l
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Sandy clay (CL) and sandstone gravel:
brown in color, moist, and low
plasticity.

Sandy clay (CL): grey to brown in
color, moist, and low plasticity.

Clay (CH): dark grey in color,
uniform, soft, and high plasticity.

I
I
I
I
I
I
.1·

I
I
I
I
I
I
I
I

NWSC, C!ane, Indiana

Old Rifle Range·

Lithology

Boring Number: WES-6-14-81
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0.0-----. 510.42' MSL

Sand (SP) and sandstone fragments: brown
to orange brown in color, very fine to
fine-grained, and dry.
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10.0 Sandstone: brown to rusty brown in color,
uniform, fine-grained quartz sand, moderately
hard and oxidized. Bedding ranges from thinly
bedded to:around one foot maximum and nearly
horizontal in attitude. .
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17.25

NWSC, Crane, Indiana·

Old Rifle Range

Lithology

Boring Number: WES-6-lS~8l
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Silt (ML): bro~~ in color, uniform, dry,
and stiff.

Sandy silt (ML): brown in color, dry, and
contains 5-10% fine to medium-grained sand.

Clay shale: brown in color, very stiff to
hard, weathered, and slightly moist in
regions.

Sandstone: brown in color, medium hard,
and fine-grained.

NWSC, Crane, Indiana

Old Rifle Range

Lithology

Boring Number: WES-6-l6-8l

A2-32
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Clay (CL): brown in color, soft, slightly
moist, and low plasticity;

Sandstone: brown in color, uniform, fine
grained quartz sand, medium.hard, and
oxidized in regions.

NWSC, Crane~ Indiana

Old Burning Grounds

Lithology

Boring Number: WES-6-17-81

A2-33
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Silty sand (SM): brown to rusty brown in
color, fine-grained, and little cohesion.

Sand (SP): brown in color, uniform~ fine
grained quartz sand, and slightly moist .

Sandstone: brown,·weathered, fine-grained,
medium hard to hard, and contains clay or
shale lenses from 10 to 11.5 ft .

I .

NWSC, Crane, Indiana

Old Rifle Range

Lithology

Boring Number: WES-6-l8-8l

A2-34
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'Fill

Clay (CH): grey with streaks of brown,
soft, and high plasticity.

Sandy clay (CL): dark grey in color, soft,
low to medium plasticity, and contains 20%
very fine-grained sand.

Gravelly clay (CL): brown to grey with
traces of red and green, soft, low plasti
city, and contains fin'e to medium sized
gravel.

NWSC, Crane, Indiana

Old Burning Grounds

Lithology

Boring Number: WES-6-19-81

A2-35
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Silt (ML): brown in color with traces
of grey, soft, low plasticity, and dry.

Sandstone: brown in color, weathered,
and fine-grained.

NWSC, Crane, Indiana

Old Rif Ie Range

Lithology.

Boring Number: WES-6-20-8l

A2-36
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A2-37

575.27 ft MSL

Shale(?): no cuttings, soft

NWSC, Crane, Indiana
Old Rifle Range'
Lithology
Boring Number: WES-6-21-83

Clay (CL): brown, soft to stiff, dry,
sandy

black, soft, earthy, sandy

Siltstone: bro\~ish grey, light to dar~
grey, soft, ghinly bedded

grey, soft

Limestone: greY,very fine-grained,
water at 39 ft

Gravelly clay (CL): brown, reddish br=~~,
sandy, gravelly, stiff to hard, massh':? .

(CH): bro\~, very stiff, dry, si::y,
thinly bedded

(CH): grey ~ same as above

Clay (CH): brown, soft to stiff, silty,
sli~htly damp, very thinly bedded

--,-~-

grey, soft to stiff, slightly
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507.64 ft MSL
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Sandstone: brown, reddish brown,uniform, very fine-grained, weathered,soft, water at 14.6 ft

Shale (?): possible change - no cuttings
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NWSC, Crane, Indiana
Old Ri fle Range
Lithology
Boring Number: WES-6-22~8J
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506.41 ft MSL

Sandy clay (CL): brown, soft to sti::,
dry, sandy- very fine-grained

Sandstone: light brown, brown, and
reddish brown, very fine-grained,
uniform quartz sandstone, soft and
weathered to 24 ft. Water at 16 ft

NWSC, Crane, Indiana
Old Rifle Range
Lithology
Boring Number: WES-6-23-83
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525.62 ft MSL

Clay (CL) :bro1;o""::i and grey, soft to
stiff, damp, uni=orm

Sandstone and clay (CL): tan, brown,
reddish brown, 1;o~athered sandstone
interbedded with brown sandy clay;
sandstone is ver: fine-grained, uniform,
quartz sand, friable

Sandstone: tan, brown, reddish brown,
weathered, very =ine-grained, uniform,
quartz sandstone, bedding is horizon~a1

and very thinly ~edded

NWSC, Crane, Indiana
Old Rifle Range
Litholog:.-
Boring ~~.: EPA-I-83
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530.91 ft MSL

Clay (CL): brown with streaks of grey,
soft, damp, organic matter .(roots)

Gravelly clay (CL): reddish bro_~
clay with weathered fine to coarse
gravel sized sandstone fragments

Clayey Gravel (GC): reddish brown, .fine
to coarse sandstone gravel (65%) and

. soft clay (35%), sandstone is fine-grain:d,
weathered

Sandstone: reddish brown, soft

Clay: brqwn, damp, soft

Clay: grey, damp, soft

. Clay: brown, damp, soft
Sandstone: reddish brown, s6ft, fine
grained

NHSC. Crane., Indiana
Old Rifle Range
Lithology
Boring Number: EPA-2-83
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523.20 ft MSL

Clay (CL): brown ~d grey, soft, damp,
slightly sandy

Clayey gravel (GC): reddish brown,
fine to medium gravel sized sandstone
fragments with soft, sandy clay

Clay (CL and CH): grey and light brown,
soft, damp, dense, grades from a Cli to
a CL between 10-11 ft

Sandy gravel (GW): reddish brown, black,
weathered, very fine-grained sandstone

'" Clay (CL): brown, :::-eddish brown, damp,
~ sandy, gravelly (fice)

Sand (SM): brown ve:::-y fine-grained, damp,
silty/clayey (sligh~ binder)

Sandstone: brown, ~iform, weathered,
very fine.,...grained, c;uartz sand. Water
at 20 ft

NWSC, .Crace" Indiana
Old Rifle ~nge

Lithology
Boring NUcOer: EPA-3-83

A2-42
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521.89 ft MSL

Clay (CL); brown, soft, uniform, damp

Gravelly Clay (GC): reddish brown, dar~
brown, brittle, stiff, dry, approxirnate:y
10-20% poorly sorted sandstone fragment5

Clay (CL): brown with streaks of grey,
stiff and brittle to soft, slightly
moist

Sandstone: brown, black, very weathered
soft

greenish grey, brittle, drY,soft 1

brown, w~athered, soft,

Sandstone: tan, light grey, medium,
very fine-grained, quartz sand

NWSC, Crane, Indiana
Old Rifle Range
Lithoiogy
Boring Number: EPA-4-83
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Clay (CL): brown with strefiks of gLI',
soft to stiff, sandy, slight cohesio '

Gravelly Clay (CL): reddish brown, .It,
stiff, brittle, dry, gravel fragment£~

angular, fine to coarse, sands tone 'I'
predominan t ,

Clay (CL): brown and grey, soft ,da!,"
slight cohesion ~:

20.0 Silty sand (SM): brownish grey to
brown: very fine-grained, uniform,

25.0

30.0

32.0

A2-44

Sandstone: light brown, light grey,
very fine-grained, uniform

m~sc, Crane, Indiana
Old Rifle Range
Lithology
Boring Number: EPA-5-83
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Gravelly sand (SW): brown in color, dry,
fine to coarse sand, and fin~ to coarse,
angular to rounded gravel.

Sand (SP): orange brown in color, fine
grained, little to moderate cohesion,
and dry.

Sandstone: reddish brown to brown in
color, and ranges from soft· to hard.
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Limestone.

NWSC, Crane, Indiana

Rockeye Site

Lithology

Boring Number: WES-lO-1-81
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Silty sand (SM): dark brown in color,dry, soft, very fine-grained and slightCohE;sion.

Sandstone gravel: brown, fine to coarsefragments, and fine-grained sandstone.

Limestone: grey.

Sandstone: brown, fine-grained quartz
sand~ very weathered, and friable.

Limestone: light grey, moderately hard,__~~ine-grained, and fossiliferous.

NWSC, Crane, Indiana
Rockeye Site

Lithology

Boring Number: WES-10-2-81

A2-46
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808.13 ft MSL

Clay(CL): brown, stiff, dry., sandy.

Sandstone: brown, very fine-grained. damp,
predominantly quartz sand, weathered.

Coal: black, soft.

Sandstone: brown, very fine-grained, sofL
predominantly quartz sand .

Sandstone: Light grey, grey, shaley soft,
very fine-grained, water at 19 ft •

Sandstone: brown, very fine-grained, soft,
predominantly quartz sand.

Sandstone: light grey, grey, soft, very
fine-grained, shaley•

NWSC, Crane, Indiana
Rockeye
Lithology
'Boring Number: WES-IO-3-83

A2-47
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25.0

30.0

35.0

40.0
40.3

827.90 ft MSL

Clay (CL): brownish grey, soft, sandy.

Siltstone: white, light grey, brown, very
stiff, brittl~, weathered.

Sandstone: brown, very fine-grained, s,oft.

Clay Shale: grey, sandy~ soft.

Coal: black, soft-poor quality.

Sandy Shale: grey to dark grey, soft, very
fine-grained sand, ,water at 30 ft.

Coal: black, soft (bituminous).

Sandy Shale: grey to dark grey, soft, very
fine-grained sand,

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-IO-4-83
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0.0

5.0

10.0

15.0

828.39 ft MSL

Fill: cement and clay.

Clay (CL): brown with grey streaks, stiff,
damp.

Shale: dark grey to black, soft, weathered.

Siltstone: orange grey to dark orange brown,
sandy, weathered, oxidized, thinly bedded,
soft to medium.

20.0 ""

25.0

30.0

Clay Shale:" chocolate brown, black, soft,
thinly bedded, oxidized, weathered, moisture
along breaks.

Lignite: black, soft, earthy, wet.

Shale: light grey to greenish grey, very sof"
-very weathered, brittle, damp, sandy.

Sandstone and shale: light to dark grey and
black~ thinly bedded, slightly weathered,
grades to a shale,soit.

35.0

35.3
Shale: black, soft, uniform.

NWSC, Crane, Indiana .
Rockeye
Lithology
Boring Number: WES-lO-5-83

A2-49
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Q
20.0

25.0

38:2

808.40 ft MSL

Gravelly clay (CL): brown, very stiff, dry,
very f~ne-grained, quartz sandstone gravel.

Sandstone: brown, very friable, very fine
grained, weathered.

Sandstone: brown, very fine-grained, har0
to very hard (iron) water between 15 and
18 ft •

Coal: black, soft (bituminous).
Sandstone: brown, light grey, very fine
grained, sof t.

Siltstone and Shale: light grey to dark
grey, thinly bedded, sof~

NWSC, Crane, Indiana
Rockeye
Lithology'
Boring Number: WES-IO-6-83
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0.0

5.0

10.0

15.0

785.90 ft MSL

Clay (CL): brown, dark brown, sandy, soft,
damp, organic matter.

Sandstone and clay: brown, very fine-grained
sandstone, very weathered, damp, clay is
soft.

Coal or lignite: black, very soft, water at
7.4 ft.

Siltstone: ,light grey, soft, uniform •

Shale: black, dark grey, soft.

Lignite: black, very soft.

Shale: dark grey, soft.

NWSC,Crane, Indiana
Rockeye
Lithology
Boring Number: WES-IO-7~83

A2-51



0.0 787.14 ft MSL ')
Gravelly c1ay(CL): brown, soft, sandy, sandi, .
stone gravel, organic matter·

Sandstone and clay:.. brown, soft, weath.eredI
fine-grained.

.
-=...
0.
Q)
Q

5.0

10.0

15.0

A2-52

Sandstone: light brown, very fine-grained
hard.

Coal: black, soft, water at 6.7 ft.

Siltstone: brown, light grey, soft.

Shale: dark grey, black, soft.

Lignite: black, very soft.

Shale: dark grey, soft~

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-10-8-83
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25.0

30.0

35.0

.'

786.13 ft MSL

Sandy clay eCL): brown, stiff to hard, very
fi·ne-grained.

Sandstone and clay: brown, thinly bedded,
soft, fine-grained.

Sandstone: grey, very fine-grained, hard ...

Sandstone: brown, soft, very fine-grained.

Shale: grey, dark grey, soft.

Sandstone: light grey, soft, very fine-g~;'ir

Silts~one: light grey to dark grey, soft .

Sandstone: light grey, soft, very fine-grdir

Coal: black, soft to medium, water between
22.5 and 25.0.

Shale: Light grey to dark grey interbedded
with siltstone, soft.

NWSC, Crane, Indiana
Rockeye
Lithology
BoriRg Numb~r: m:S-lO-·9-83
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"I,
brown, soft ,-
sandstone

grey, very fine-grained, ·soft.

brown, grey, very fine-grained.

black, soft.

.brown, grey, soft.

NWSC, Crane, Indiana
Rockeye
Lithology
~oring Number: lfES-lO-10-83

Coal:

781. 86

Sands tone:.

Siltstone: grey, soft, thinly bedded.

Shale:

Sandstone:

Gravelly clay (CL): brown, damp, soft, sand:
gravelly (fine to medium sandstone gravelY)';11

Sandstone: brown, hard, very fine-grained
Lignite: - black, very soft.

Sandstone and caly: brown, dark
thinly bedded, very fine-grained

Clay Shale: grey, soft.

Dozer fill.

5.0

0.0

27.5

25.0

10.0

15.0

...,....
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20.0

A2-54
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A2-55

804.66

Clay(CL):. brown with streaks. ' of grey, soi
damp, s~ndy~ organic matter (roots), moist
at 3 ft •

Gravelly clay (CL): grey with streaks of
brown, soft, moist, gravelly-angular, fine,
very fine-grained sandstone.

Clay (CL): grey, dark grey, soft, moist.

Lignite: black, soft, dry, earthy.
,

Shale: dark grey, sof~.

Sandstone: reddish brown, brown, and grey,
~ery fine-grained,' soft, weatherd to
14.5 ft,

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-IO-11-83



0.0

5.0

822.35 ft MSL

Clay (CL): brown and grey, soft, dry,
organic matter (roots).

Sandstone and clay: brown, reddish.brown
thinly bedded, oxidized, weathered, soft
to hard, very fine-grained.

II\"
"-

Sandstone and shale: light grey and brown,
thinly bedded, soft, very fine-grained' I ..'.'"
sandstone·

:1;
I;

light anu dark grey, 11.

il\

shale: brown, .very 'fjn .',t1.,
soft shale-clai shale, ~~

,I
brown, very fine-grained, hard. '. '

Sandstone and clay
grained sandstone,
thinly bedded.

Sandstone:

Sandstone and shale:
thinly bedded, soft.

10.0

15.0

35.0

30.0

... 20.0
......

A

-=...
0-
QJ
Q

25.0

·NWSC, Crane, Indiana
Rockeye
Lighology
Boring Number: WES-lO-l2-83
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A2-57

813.17 ft MSL

Clay (CL): brown, stiff, hard, brittle,
organic matter (roots).

Clay Shale: brown, hard, stiff.

Sandstone: brown, reddish brown, soft and
weathered to 9 ft, medium to hard from 9 ft
very fine-grained.

Sandstone: light grey, very fine-graine.d,
soft, wet'-at 16.5 ft.

Sandstone: brown, soft, very fine-grained.

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-10-13-83



0.0
812.92 ft MSL
Clay (CL): brown, soft to stiff, contains
sandstone gravel-very fine-grained.

Sandstone: brown, light brown, very fine
grained, soft, weathered.

Sandstone:' light grey,very fine-grained,
poorly sorted.
Shale: dark grey, soft.
Coal: black, soft, brittle (bituminou~.

Sandstone: light grey, very fine-grained,
soft, water at 33 ft.

I'
I,
"

..

:1,
'-

';Of",

I,
,I,

dark grey and black,

dark grey, soft, uniform.Shale:

Lignite and shale:
thinly bedded.

5.0

20.0

10.0

15.0

35.0

.., 25.0....
~

..=..,
Q.
~

Q

30.0

40.0

43.1

Sandstone: light grey, bro~, thinly bedded "I:
with shale, very fine-grained sandstone.

II

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-10-14-83

A2-S8



Shale and lignite: dark grey to black,
thinly bedded, soft, water at 20 ft.

brown, soft to st:.
gravelly, dry,

Sandstone: light brown to brown, very fine
grained, uniform, quartz sandstone weathere,

812.21 ft MSL

Clay (CL) and sandstone:
sandy- very fine-grained,

0.0

5.0

10.0

15.0

4.l
~

A

-=4.l
Co 20.0
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,Ii
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25.0

30.0

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-lO-l4A-83
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0.0

5.0

10.0

15.0

812.44 ft MSL

Clay (CL) and sandstone: brown soft to sti+ ,
sandy - very fine-grained, gravelly-

Sandstone: light brown to brown, very fine-I'
grained, uniform, quartz sandstone, weathen"
water at 20'ft.

20.0 '

A2-60

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: ~fES-lO-14B-83
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15.0
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25.0

30.0

35.0

789.34 ft MSL
Clay(CL): brown, soft to stiff, slightly
damp, fill to 1 ft, gravelly-very fine-grair
sandstone gravel.

Sandstone and clay: brown, reddish brown,
soft, weathered, thinly bedded, very fine
grained sandstone.

Sandstone and clay: light grey clay and
brown, and grey sandstone, thinly bedded,
very fine-grained sandstone.

Shale and sandstone: light to dark grey,
soft, thinly bedded, very fine-grained
sandstone.

Sandstone: light grey, very fine-grained,
hard •

Shale: dark grey, soft.

Coal: black, soft, brittle (bituminous),
wet at 28 ft.

Shale: dark grey, soft.

Coal: black, soft, brittle (bituminous),
Sandstone: light grey, soft, very fine
grained •

I
.,11,

;~I
.J,.
I,

37.4

A2-61

)

NWSC,Crane, Indiana
Rockeye
Lithology
Boring Number: WES-10-15-83



0.0 .785.42 ft MSL

Fill (gravelly sand): brown, very fine
grained sand and sandstone gravel,. dry, sO£l;l·
to stiff, poorly sorted-

5.0

10.0

Sandstone: brown, reddish brown, soft to
stiff, very weathered, very fine-grain~rl,

friable, clayey, contains oxidized, fer
ruginous gravel, thinly bedded,partial
recovery.

~I
1

1\
I

A

. ..:::
"-J
0.
OJ

Q

15.0

20.0

Sandstone (80%) and shale (20%): brown
reddish brown, and light grey sandstone I
thinly bedded with dark grey, soft shale. !~:
Sandstone is very fine-grained, weathered,
oxidized, breaks occur in shale, beddin~

ranges from 1/32 in I-in thickness, hoc! ":on .'1"',
in attitude, water at 23 ft.

I
,,,I

25.0

30.0

33.0

Sandstone (95%) and shale (50%): see above.

,I

\1
.. j

A2-62

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-IO-16~83 I
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15.0

20.0

25.0

776.60 ft MSL

Clayey sand(CL): brown, reddish brown, soft
to slightly stiff, slight ,cohesion, damp,
contains very fine-grained sandstone gravel •

. Sandstone and clay: brown, very fine-graine(
quartz sandstone thinly bedded with soft,
brown and grey clay, weathered.

Sandstone: light to dark brown, soft,
weathered, very fine-grained,quartz sand
stone, wet at 13 ft.

Shale and sandstone: dark grey, soft shale
thinly bedded with light grey very fine
grained, soft sandstone.

NWSC, Crane, Indiana
Rockeye
Lithology
Bor~ng Number: WES-IO-17-83

A2-63



0.0 774.09 ft HSL

brown, soft, sandy, low

light grey, light brown, brown, II,
oxidized, very fine-grained, pre- ':
quartz sandstone, wet at 13 fL11

il
:1'

\1
I

1\
\', '

,I!

Fill (sandy clay):
plasticity.

Sandstone:
weathered,
dominantly

Shale: dark grey, soft.

Sandstone: grey, very fine-grained, soft;

• Sandstone and clay: brown, reddish brown, vel
fine-grained, predominantly quartz sandstone I'
thinly bedded with soft sandy clay, weatherec'_

5.0

10.0

20.0

15.0

25.0

A2-64

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-10-18-83
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22.0

A2-65

783.60 ft MSL

Sandy clay(CL): brown, soft, damp, sandy
very fine-grained, organic matter./

Sandy clay(CL) and sandstone gravel: brown
and grey, soft clay mixed with very fin~

grained sandstone gravel, ,wet at 5.65 ft.

Sandstone and e;lay: brown, 'soft, weathered,
very fine-grained sandstone, thinly bedded

Sandstone: brown, soft, weathered, very
fine-grained.

Clay: brown, soft.

Shale coal and sandstone: dark grey, black
light grey, thinly bedded, soft o '

Sandstone: brown, very fine-grained, soft.

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-10-19-83



0.0 802.86 ft MSL

Sandy clay and sandstone gravel: brown, so I
to stiff, fine to ~oarse," very fine-grain~d' \
weathered, sandstone gravel, damp. -'

5.0

10.0

'i'
1\

/"'
-'

Sandstone: brown, tan, reddish brown, pink I
white, uniform, very fine-grained quartz I,

sandstone, soft, water at 19 ft. ;

Shale: dark grey, soft.

black, brittle, soft, uniform (bitum II:

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-IO-20-83

Coal:
ous) •

Sandstone, siltstone, :and shale: light to
dark grey, very thinly bedded, soft.

"A2-66

139.0
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,I
0.0 781. 56 ft MSL

Sandy clay(CL): brown, soft to stiff, sandy
very fine-grained sand, damp.

Sandy clay shale: brown, very weathered,
sandy - 30 to-40% very fine-grained sand, st.
to. very stiff, damp, thinly bedded_

Sandstone: brown to reddish brown: very
weathered, very fine:"grained, clavev oxidiz
soft to hard.
Clay Shale: brown, light brown, reddish bro'
very weathered, very thinly bedded, soft.to
very stiff.
Shale: black or dark grey, soft, thinly bed.
Shale(90%) and sandstone(lO%) dark'grey ~~d

light grey, thirily bedded, hiihly weathered
and oxidized from 10.2 to 10.9 ft and wet~

Sandstone(60%) and shale (40%): light grey,
very fine grained sandstone thinly bedded wi
soft dark grey to black shale, bending range
from 1/32 to 1/4-in in thickness and re~rly

horizontal in attitud'e.•

Shale: black and dark grey, uniform, soft •

5.0

10.0

15.0
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'I,
,I

1
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II

20.0 Shale: dark grey or black. soft, uniform.

Sandstone(95%) and shale (5%): light brown
and light grey, oxidized in regions very
fine grained uniform quartz sandstone thinl
bedded with soft black shale ranging in thic
ness from. 1/32 to 1/16 in.

25.0

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: WES-IO-2l~83
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I
0.0 822.98 ft MSL

Sandy clay(CL): brown soft to stiff, damp,
organic matter(roots), sandy- very fine- ,I:
grained sand,

light grey, soft" sandy.Clay:

I
I

Sandstone: light brown, brown, light grey,
very fine-grained, thinly bedded, soft- If,

\1

5,0

10.0

Sandstone, shale, and coal(slight): light ;1'"
dark grey and black, very thinly bedded, so:
very fine-grained sandstone.. '~.

Sandstone: light brown and light grey ur I,
white, very hard, uniform, quartz sandstune. :

Shale: grey, soft, wet at 20 ft.

Sandstone and shale: light to dark grey,
thinly bedded, very fine-grained sand.

I~

1\
sc\I:,

I'
I

Sandstone: light grey, very fine-grained,
soft

, Sandstone and shale: light to dark grey,
thinly bedded, soft, very fine-grained sand
stone.

30,0

25.0

A2-68

NWSC, Crane, Indiana
Rockeye
Lithology
Boring Number: iVES 10-22-83
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APPENDIX A3

Graphical Representations of the Construction
Details for Each Monitoring Well
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738.66 MSL

Water depth at time of
drilling

Well screen
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30.0'

NWSC, Crane, Indiana

Dye Burial Grounds

Well Completion

Boring Number: WES-2-1-81

t
3.0'

15.25

,
5.20

,
9.55

A3-1

2" Schedule 40 PVC Pipe
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20.0'

2.2'

,
12.05

,
Sand 16.75

Grout

Bentonite



,
725.46 MSL

NWSC, Crane, Indiana

Dye Burial Grounds

Well Completion

Boring Number: WES-2-2-81

. ,
54-.50

,
39.67

A3-2

'52
43.0

Water depth at time of
drilling

Well screen

,
Sand 17.0

!-
t 2" Schedule 40 PVC Pipe

,
Grout 35.5

··Bentonite 2.0
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2" Schedule 40 pvc Pipe

,
Grout 49.1

Bentonite 2.0
r-----

~ Water depth at time of
drilling

§ Well screen

~.--__1
·J.O'

.51.18 '

A3-3

,
720.02 MSL

6 60 '.5.

NWSC, Crane, Indiana

Dye Burial Grounds

Well Completion

Boring Number: WES-2-J-81
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Grout Jl.9

Bentonite 2.

'V, -,
Sand 16.6 40.5,

L
~. Water depth at time of

drilling

§ Well screen

2" Schedule 40 PVC Pipe

'7 ,
J.O

t ---,....-""""'"----. 716.66' 'MSL

,
50.5

NWSC, Crane, Indiana

Dye Burial Grounds

Well Completion

Boring Number: WE5-2-4-8l

A3-4
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739.24' MSL

N'Wsc, Crane, Indiana

Dye Burial Grounds

Well Completion.

Boring Number: WES-2-5-8l

6.5.0'

,
50.2

9,.48 '

---J
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A3-5

2" Schedule 40 PVC Pipe

1.· * .
3.0'

Sand 22.7'

Lf

,
Grout 4.5.1'

Water depth at time of
drilling

Well screen

Bentonite 2.0
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2" Schedule 40 PVC Pipe
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3. 0'
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§
§ 9. 26'
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I 5. 29'
l....- tr-,
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I
~ Water depth at time of NWSC, Crane, Indiana,I drilling .

Dye Burial Grounds

§ Well screen Well Completion

I Boring Number: WES-2:"6-8l

I A3-6
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728.73' MSL

NWSC, Crane, Indiana

Dye Burial Grounds'

Well Completion

Boring Numoer: WES-2-7-8l

,
57.3

0'

24'

2" Schedule 40 PVC Pipe

A3-7
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Water depth at time of
drilling

Well screen
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Bentonite 2



Water depth at time of
drilling

,
730.29 MSL
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NWSC, Crane, Indiana

Dye Burial Grounds

Well Completion

Boring Number: WES-2-8-81
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Grout 41.87

Bentonite

I
I
I
,I

I
I
:1
',I
I
il
il
:1
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
,I

II
,I

,

I
I
I
I
I
I

603.49' MSL

NWSC, Crane, Indiana

McComish Gorge

Well Completion

Boring Number: WES-4-1-81

40.0'

3.0'

9.21'

25.31'

---!
5.48'

A3-9

2" Schedule 40 PVC Pipe

Water depth at
time of drilling

Well screen

Grout 21.3'

§

Bentoni"te 2.0'

~
Sand 16.7' 30.0'



Bentonite 2.0'...-----

I
I
I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I

sz

t
Grout 11.5'

L
\J
19.9'

Sand 16.5'

Water depth at
time of drilling

Well screen

(2" Schedule 40 PVC Pipe

~
3.0' .

585.69' MSL

15.48'

30.0'

. 9.16'

NWSC, Crane, Indiana

HcComish Gorge

Well Completion

Boring Number: WES-4-2-81

A3-10



I
I
I-
I
1-

m

I-

I
I:
I:·
I-

I
I'

I
I:
I
I
I
I

2" Schedule 40 PVC Pipe

A3-11

Water depth at
time of drilling IDvSC, Crane, Indiana

McCamish Gorge

Well screen Well Completion
Boring Number: WES~4-3-8l

sz.

~
3.0'

*Grout 1.2 '
566.22'

Bentonite loS'
3.1'

~ 15.0'

s:L
5.5' 7.02'

Natural Sand 12.3'

~
4.88'



: I

I
I
I

593.14' MSL

~SC,.Crane, Indiana

McCamish Gorge

Well Completion

Boring Number: WES-4-4-8l

3.0'

2" Schedule 40 PVC Pipe

A3-12

/ _---Jt

Well screen

Water depth at
time of drilling

Grout 18.9' 22.9'

L 36.9'

Bentonite 2.0'

t
Sand 16.0'

.sz.
26.9' 8.97'

---i
5.03'

I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I
I



Grout 1.22'

Bentonite 2.0'

'Sl
Sand 9.78' 9.5'

9.18'

Natural Sand 6:75'
5.35'

SZ Water depth.at
time of drilling

Well screen

A3-13

19.75'

NWSC. Crane. Indiana

HcComish Gorge

Well Completion

Boring Number: WES-4-5-8l

I
I
I
I
I·
I·
I
I
I
I
I
J.
I
I
I
I·
I
I
I



NWSC, Crane, Indiana

UcComish Gorge

Well Completion

Boring Number: WES-4-6-81·

5.52'

A3-14

Water depth at
time of drilling

I
2" Schedule 40 PVC Pipe

1
3.0'

579.54' MSL

1
Grout 6.0'

.~ 10.62'

Bentonite 2.0'

I
Sand 9.0'

25.35'

SZ 9.21'
15.35'

.§ Well screen

Natural Sand 8.35'

I
I
I
I
I
I
I
I
I
.1
·1
I
I
I
.1
I
I
I
·1



I
I
I
I
,I

I
I
I
I
'I
I

.:1
\1

I
.1
,I
I
.1
.1

2" Schedule 40 PVC Pipe

19.0' ..

Well Completion

Boring Number: WES-6-1A-81

NWSC. Crane, Indiana

Demolition Area

682.63' MSL

3.5'

4.1

9.65'

A3-1S

73" Protector P,ipe and Cap

Water depth at
time of drilling

sz.
9.0'

Grout Z.O'

§ Well screen

Sand 13.0'

L 5.25'

Bentonite 2.0'

Bentonite 2.0'



I
I
I

44.7'

\.....
. 2" Schedule 40 PVC Pipe

683.27' MSL

NWSC, Crane, Indiana

Demolition Area'

Well Completion

Boring Number: WES-6-1B-81

Protector Pipe and Cap

9.17'

A3-16

29.97'

} 3" Steel

.------_~,-o.---,

2.0'

25.7'

r-:
17.0' 34.6' ~

L 5.56'

Water depth at
time of drilling

Sand

Grout

~ Well screen

Bentonite

I
I
I
I
I
I
"1
I
'I
,I

I
:1
I
I·
:1

I



I
I
I
I
I
I

;

I
I
,I

I
I
" I

I.
,I
. i

,I

I
:1
'. '

I
I
I

NWSC, Crane, Indiana

Demolition Area

Well Completion

. Boring Number: WES-6-lC-8l

38.1'

3" Steel Protector Pipe an d Cap

23.1'

15.0'

A3-17

" 2" Schedule 40 PVC Pipe

.j

n--t
3.0'

.----- -----,----, 682.60' MSL

Sand 17.0'

Water depth at
time of drilling

Grout 19.1'

§ Well screen

Bentonite 2.0'



3.0'
637.53' MSL

--*

NWSC, Crane, Indiana

Demolition Area

Well Completion

Boring Number: WES-6-2-8l

39.0'

2" Schedule 40 PVc' Pipe

24.26'

A3-18

?3" Steel Protettor Pipe and Cap

20.0'

L
"

, ,

2.0'

r--i12-
17.0' 29.0' 9.62'

---+5.12'

Water depth at
time of drilling

Well screen

I
I
'I
I
I
I
,I
'I
I
:1

'I
;1

I
I
I
,I
I
I
I



73" Steel Protector Pipe and Cap

I
I
.1
·..1

659.77' MSL

t
3.0'

Grout

Bentonite

Sand

1.5 '

2.0'

S2.
10.6'

16.8'

Well screen

Water depth at
time of drilling

A3-19

5.5'

20.3'

9.2'

5.6'

2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana

Demolition Area

Well Completiori

Boring Number: WES-6-3-8l

I
I
I
'·1
I
I

i

I
I
I
I
I
I.
I
I
I



A3-20

30.0'

632.89' MSL

Schedule 40 PVC Pipe

NWSC, Crane, Indiana

Demolition Area

Well Completion

Boring Number: WES-6-4-8l

Steel Protector Pipe and Cap

5.73'

8.88'

t
3.0'

15.39'

52.
19.5'

L

Well screen.

2.0'.

17.0'

11.0'

. Water depth at
time of drilling

Sand

Grout

Bentonite

I
I
'I
I
I
I
I
I
I
I
I
I
I
I
.1
I
I
I
I



/
3" Steel Protector Pipe and Cap

I
I,
I

Bentonite 2

~ 2" Schedule 40 PVC Pipe

Grqut 9

Sand 16

--- +
3.0'

.0'

L
12.54'

. 0'

§ 27.

t= 9.14'.sz. >-
t::

16.5' >-
t::
>-
>-

.0' t=
~

~

~
~

5.32'

1

Well screen

607.89' MSL

0'

NWSC, Crane, Indiana

Demolition Area

I
I
I
,I
'I
I
I
I
I
I
I
I
I

Water depth at
time of drilling

A3-21

Well Completion

Boring Number: WES-6-5-81 I
I
I



Well screen·

Water depth at
time of drilling

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Grout

Bentonite

Sand

43.0'

I'

3.0'
672.06' MSt

47.65'

62.3'

2" Schedule 40 PVC Pipe

~]SC, Crane, Indiana

Demolition Area

Well Completion

Boring Number: WES-6-6-8l

A3-22



5.34'

29.0'

I
I
I
I
I
I
I
I
I
I
I
I
. '

I
I
I
I
I
I
I

Pipe and Cap

660.92' MSL

NWSC, Crane, Indiana

Demolition Area

Well Completion

Boring Number: WES-6-7-8l

t
3.0'

9.24'

14.42'

2" Schedule 40 PVC Pipe

7' 3" Steel Protector

A3-23

Water depth at
time of drilling

L

'52
19.0'

Well screen

Sand 17.0'

Grout .10.0'

Bentonite 2.0'



,I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
J

I

Grout 8.5'

L
Bentonite 2.0'

5:L
17.5'

Sand 17.0'

,§ Well screen

Water depth at
time of drilling

j 3"

A3-24

i ,P ,"

Steel Protector Pipe and Cap

t
3.0'

638.72' MSL

13.01'

27.5'

9.12'

5.37'

2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana

Demolition Area

Well Completion

Boring Number: WES-6-8-81



? 3" Steel Protector Pipe and Cap

I
I
I

Grout 20.7'
25.17'

631.04' MSL
I
I


I
I
I
I
I
I
I
I
I
I
I
I
I

mvsc, Crane, Indiana

Demolition Area

Well Completion

Boring Number: WES-6-9-81

39.7'

Schedule 40 PVC Pipe

9.13'
SL
29.0'

Water depth at
time of drilling

A3-25

Well screen

f
3.0'

Sand

-Bentonite 2.0'----

~.,



. ~ , .

·f

Steel Protector Pipe and~Cap

A3-26

5.41'

3.0'

659.10' MSL

NWSC, Crane, Indiana
Demolition Area
Well Completion
B~ring Number: ' WES-6-l0-8l

32.1'

Schedule 40 PVC Pipe

17.3'

Well screen

Water depth at
time of drilling

52
22.0'

Sand 17.37'

Grout 13.33'

Bentonite 2.0'-

I
I
I
I
.1
I
I
I
I
:1
"

I
.1
I
I
I



Grout 10.8'

Bentonite 3.2'

SL
20.0'

Sand 16.5'

Well screen

Water depth at
time of drilling

A3-27

Steel Protector Pipe and Cap

t
3.0'

657.43' MSL

16.26'

30.5'

8.92'

2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana
Demolition Area
Well Completion
Boring Number: WES-6-ll-8l

I,

I
I
I
I
I
I
I
I
I
I

;

I
-I
I
I
I
I
I
I



3.0'
667.28' MSL

NWSC,' Crane, Indiana

Demolition Area

Well Completion

Boring Number: WES-6~12-8l

51. 7'

steel Protector Pipe and Cap

A3-28

Water depth at
time of drilling

We11 screen

~I-!

37.17'

Grout 33.2'

Bentonite 2.0'r""----
Sand 16.5'

I
I
I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I



I
I
I
I
I
I

J

I
I
I,
I
I
I
I,

'. l.

I'
. ;

-I,

I
I
I
I

NWSC, Crane, Indiana

Demolition Area

Well Completion

Boring Number: WES-6-13-81

3.0'

52.0'

660.41' MSL

37.55"'

j? 3" Steel Protector Pipe and Cap

C;:::=:::;:J J,

4& 9.11'

Sand 17.0'

L

(

Water depth at
time of drilling

A3-29

Well screen

Grout 33.0'

Bentonite 2.0'
r__--



f 3" Steel Protector Pipe and Cap

NWSC, Crane, Indiana

Rifle Range

'olell Completion

Boring Number: WES-6-l4-8l

5.33'

2" Schedule 40 PVC Pipe.

Water depth at
time of drilling

f

~ Well screen

3.0'

Grout 0.6' _ 505.06' MSL

Bentonite 2.0' 3.0'

2.6'

l
9.17'

Sand 14.44'
17.5'

Bentonite 0.5'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I

A3-3D



A3-31

2" Schedule 40 PVC Pipe

17.0'

I
I
I
I
I
I
I
I
I
I
I
I

i

I
I'
I
I
I
I
I

510.42' ~1SL

Protector Pipe and Cap

NWSC, Crane, Indiana

Rifle Range

W.ell Completion

Boring Number: WES-6-l5-8l

5.33'

9.11 '

f
3.0'

2.56'

.~..

;3" Steel

.sz..
7.0'

Water depth at
time of drilling

Sand 15.44

§ Well screen

Grout 0.56'---.1----+
Bentonite 1. 0'



§ Well screen NWSC, Crane, Indiana

Rifle Range

52 Water depth at Well Completion

time of drilling Boring Number: WES-6-16-81

73" Schedule

~~1

527.88' MSL

40 PVC Pipe

, ',

'.

'45.15'

2" Schedule 40 PVC Pipe

3.0'

9.06'

30.53'

, t

A3-32

Sl
35.0'

2. '

1

26.55'

16.6'Sand

Grout

Bentonite

I
I
I
I
I
Ii
I
I
I
I
I
I
I
I
I
I

I
I
I



73" Steel Protector Pipe and Cap

I
I
I

T
3.0'

A3-33

7.85'

I
I
I
I
I
I·

,

I
·1

I,

I
I
I
I
I
I
I
I

m~sc, Crane, Indiana

Rifle Range

Well Completion

Boring Number: WES-6-17-81

510.73' MSL

22.55'

5.36'

2" Schedule 40 PVC Pipe

Grout 4.0'

*~

sz.
12.4'

Sand 16.55'

Well screen

Water depth at
time of drilling

Bentonite 2.0'



A3-34

Well screen

i

NWSC, Crane, Indiana

Rifle Range

Well Completion

Boring Number: WES-6-18-81

. 26.2'

3.0'

9.27'

5.33'

11.6'

2" Schedule 40 PVC Pipe

. ,

---+---,. 508.03' MSL

52
16.6',

2.0'

7.6'

L

16.6'

Water depth at
time of drilling

Sand

Grout

Bentonite

I
I
I
I
I
I
·1
I
I
I
I
I
I
I'
I
I
I
I

·1,



A3-35

73" Steel Protector Pipe and Cap

t
Grout 2.26',"""----Bentonite· 2.0'

I
I
I
I·
I·
I
I.
I
I
I.
I.
I.
I·
I
I
I
I·
I
I

503.42' MSL

20.0'

NWSC, Crane, Indiana

Rifle Range

Well Completion

Boring Number: WES-6-l9-8l

3.0'

5.26'

5. 45 '

9.29'

2" Schedule 40 PVC Pipe

V
8.0'

15.74'

Well screen

Water depth at
time of drilling

Sand

§

.sz





I
I
I
,I

I
I
I
I
I
I
I
I
I
,"
I
I
I
I
I

575.27 ft MSL

NWSC, Crane, Indiana
Old Rifle Range
Well Completion
Boring Number: WES-6-2l-83

48.0'

A3-37

5.4'

33.5'

SL
39'

29.0'

17.0'

Grout

_ Pea
Gravel

Bentonite

~ Well Screen

sz. Water depth at time of
drilling

Protector Pipe ·,.,ith Cap~ = ~
3.0'



3" Steel Protector Pipe with Cap ~~=;:?---t

3.0'

A3-38

§ Well Screen

507.64 f"t HSL

26.0'

m~sc, Crane, Indiana
Old Rifle Range
Well Comple tion
Boring Number: \iES-6-22-83

9.13' .

5.55'

2" Schedule 40 PVC Pipe

11. 32'

.sz
14.6'

t
7.0'

L
2.0'

17.0'

Grout

Pea
Gravel

Bentonite

s:z. Water depth at time
of drilling

I
I
I
I
I
1\
II
I'
I
I
I
I

I
,I

I
I
I
'I
I,
.1



Grout 7.0'

Bentonite 2.0'

I
I
I
,I
I
II
I

;

I
I,

I
I
I
I
I
I
I
I
,I
I

I
I

I

506.41 ft· MSL

26.0'

NWSC, Crane, Indiana
Old Rifle Range
Well Completion
Boring N~mber: . WES-6-23-83

t
3.0'

5.35'

9.10'

11. 55'

A3-39

."- 2" Schedule 40 PVC Pipe

17.0'
Pea

Gravel

§ Well Screen

\l Water depth at time
of drilling

Protector Pipe with Cap~



I
I
I
I
,I

I
I
~I'

"I'
I
I'
I
I'

"

·1
Iv

'I
I.
I

Grout 12 .3'

Bentonite 2.0'

5:L
20.5'

Sand 16.20'

Well screen

Water depth at
time of drilling

t
3.0'

617.80' MSL

16.38'

30.5'

8.80'

5.32'

2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana

Rockeye Site

Well Completion

Boring Number: WES-10-1-81

A3-40



§ Well screen

Water depth at
time of' drilling

I
I
I
I,

.1
I
\1
I'
-I
I
'1
I
'1
I'
I
'I
·1
I
I

24.9'

5.10'

9.22'

NWSC, Crane, Indiana

Rockeye Site

Well Completion

Boring Number: WES-10-2-8l

618.51' MSL

t

3.0'

10.58'

2" Schedule 40 PVC Pipe

A3-41

.Sl...
15.8'

r
6.58'

Sand 16.32'

Grout

Bentonite 2.0'



Bentonite 2.0'

803.13 ft MSL

NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-lO-3-83

29.5'

Sc~edule 40 PVC Pipe

14.83'

9.32'

5.35'

A3-42

"- 2"

52
19'

17.0'Pea
Gravel

Grout 10.5'

\7 Water depth at time
of drilling

§ Well Screen

3" Steel Protector Pipe with Cap 7 cc;::==:;:J__---.

'-- t
3.0'

I
I
I'
I
I
I
I
I
\11

'I'
I
'I
I'
II
I'
I
I,
I:
I



3" Steel Protector Pipe with Cap~

I
I,

I
I
I
II'
I
'I
\1
I'
I
I
'I
I
'I
I
I'

WES-lO-4-83 ,I

827.90 ft MSL

NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number:

40.3'

9.03'

5.47'

25.8'

~
3.0'

Schedule 40 PVC Pipe

.sz...
30'

18.0'

Grout 20.3'

Pea
Gravel

Bentonite 2.0'

Well Screen

Water depth at time
of drilling

A3-43 I



3"Steel Protector Pipe with Cap ~=r.=~r----,+

3.0'

NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-10-5-83

35.3'

828.39 ft MSL

5.48'

9.34'

20.48'

Schedule 40 PVC Pipe

A3-44

52..
24.3'

2.0'

16.3'

17.0'

Grout

Pea
Gravel

Bentonite

§ Well Screen

~ Water ciepth at time of
drilling

I
'I
I'
I:
I
I
I
1\
"

I'
I
I,

I
I
I
I
'I
,II

I



I
I,

I
I
I
'I'.,
il
I,
I
I
:1
I
I
I
I·
I'
'I,
I

808.40 ft MSL

NWSC, Crane, Indiana
R0ckeye
Well Completion
Boring Number: WES-lO-6-83

. 30.3'

9.30.'

5.35'

15.65'

"- 2" Schedule 40 PVC Pipe

A3-45

-.SZ...
18'

2.0'

11.3'

17.0'

Grout

Pea
Gravel

Bentonite

\7 Water depth at time
of drilling

~ Well Screen

3" Steel Protector Pipe with Cap -:> c:r.=:::;:;:::l _
l--. t

3.0'



I
I
I:
,I
,I'
"

I
1\
I
I
I,
I
I,

I
I'
I

3" Steel Protector Pipe with Cap

~

1
Grout 2.0'

Bentonite 2.0'

5L
7.4

Pea 15.5'
Gravel

~

~ Water depth at time
of drilling

§ Well Screen

, I ~..

·f
. 3.0'

--+-__-..785.90 ft MSL

4.85'

19.5'

9.11'

5.54'

2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-lO-7-83

A3-46



3" Steel Protector Pipe with Cap ~ 1..T:;:::::;:::r' _

<-- t

Well Screen

I
,I,

'I
I
I
,I'
I,
'I
:'1,

I
I

. i

,I

I;
,I,
I
I"
I
I
I

787.14 ft MSL

NWSC, Crane Indiana
Rockeye
Well Completion
Boring Number: WES-10-8-83

19.5'

5.55'

3.0'

4.83'

9.12'

Schedule 40 PVC Pipe

A3-47

jz.
6.7'

15.5'

Water depth at time
of drilling

It..---_
Grout 2.0'

Pea
Gravel

Bentonite 2.0'



786.13 ft MSL

35.0'

NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Nu~ber: WES-10-9-83

5.95'

9.60'

19.45'

(2" Schedule 40 pvc Pipe

...
3.0'

A3-48

.s:L
25'

2.0'

18.0'

15.0'Grout

Pea
Gravel

Well Screen

Water depth at time
of drilling

Bentonite

I,
I
I'
I'
"I
II
,I
,II,
'I
"

,I

I'
I,
I
II,

I'
I'

,,1



I,
:1
'I'
fl

I
,I'
,1..
I
II

I
. I

I'
~I

,I
I,
I
I,

I
I
I

781. 86 ft MSL

27.5'

NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-10-10-83

t
3.0'

5.33'

9.22'

~

Schedule 40 PVC Pipe

12.95'

A3-49

..sz.
18'

17.0'

Grout 8.5'

Pea
Gravel

Bentonite 2.0'

Well Screen

Water depth at time
of drilling
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Grout 3.0'

804.66 ft MSL

20.0'

2.92 '

NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-10-11-83

7.96' '

9.12'

"'·2" Schedule 40 PVC Pipe

,;:?-
r----

15.0'

Bentonite 2.0'

It.-- _

Pea
Gravel

~ Water depth at time
of drilling

§ Well Screen

3" Steel Protector Pipe with Cap C1,......,I---""""j

3.0'

11\

,I
'1\

1\

I
'I,
ii'
t
t
I
',1\
. ',-.:

,I
I',
,Ii
'I'
:1
I'
I'
I



3" Steel Protector Pipe with Cap ~c;::;=~ -----,t
3.0'

1\
\1,

I
il

I
,I
"

I
'--,
I
I
"-,/

·f
I
I
I
I·
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I
I

822.35 ft MSL

35.0'

NWSC; Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-lO-12-83

9.17'

5.48'

20.35'

"- 2" Schedule 40 PVC Pipe

A3-51

16.0'

17.0'

Grout

Pea
Gravel

Bentonite

~ Water depth at time
of drilling

~ 'Well Screen
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B Well Screen

IDvSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-IO-13-83

9.14'

12.32'

--.;:....--+-__.... 813.17 ft MSL

~ 2" Schedule 40 PVC Pipe

27.0

5.54'

. !

.sL
16.5'

cap) c::~?__

L t
3.0'

2.0'

17.0'

Bentonite

Gr.out

Pea
. Gravel

v .Water Depth at Time of Drilling

3" Steel Protector Pipe with

·1
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I
I
II'
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11\
.'

,t
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,I
,II

'11

\1
Ii

,_../

II.
I:
1\
\1
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~ 2" Schedule 40 PVC Pipe

SZ Water Depth at Time of Drilling NWSC, Crane, Indiana
Rockeye'
Well Completion
Boring Number: WES-10-14-83

I,
I,;
,I

I- ,,

,I
''..',
,I
,I
.1,

,

,I,
........~

I:
I·>....

I.
I'
1\
I

43.10'

9.11 '

5.54'

28.45'

__-1-___..812.92 ft MSL

.sz.
33'

i
17.0'

24.0'

A3-53

3" Steel Pipe with Cap)' c:;:;::~::::J__-.
C- t

3.0',

Grout

Bentonite 2.0'

Pea
Gravel

,§ Well Screen .
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NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-IO-14A-83

30.0'

8.85'

21.15 '

____~----_.812.21 ft MSL'

52.
20\

16.0'

12.0'

2.0'Bentonite

~ 2"Schedule 40 PVC Pipe

~ Water Depth at Time of Drilling

Grout

Well Screen

Pea
Gravel

3" Steel Protector Pipe with
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I
11
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'II
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I
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:1
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~I'
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I
WES-I0-14B-8:

NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number:

20.10 '

9.12'

2.53'

A3-55

::;L
~----2;0.0'

~ 2". 'Schedule 40 PVC Pipe

13.0'

~ Water Depth at Time of Drilling

Pea Gravel

§ Well Screen



• r' . ;!l

A3-56

Well Screen

mvsc, Crane, Indiana
Rockeye
Well Completion
Boring N~mber: WES-IO-15-83

38.0'

Schedule 40 pvc ?~ne

5.46'

9.18 '

23.36'

>.

__-+__--,789.34 ft MSL

.sz.
28'

capc~---,

3.0'

2.0'

17.0'

19.0'Grout

Bentonite

Pea Gravel

~2~
Water Depth at T~me of Drilling

3~ S~eel Protector Pipe with

I,
~~ ..

\1,

I

I'
I,
,II
I
I

'-' "

Ii
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II
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I
,I
I:
,Ii

'I'
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"'--- 2"
Water Depth at time of Drilling
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1\
II

I
II:
I
,I
,I.

I

I'
'Il

il
\\.:

,I
'.1
.~

I,
:1'

WES-I0-16-83 :

I·
I'

40 PVC Pipe
NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number:

33.0' _

Schedule

5.41'

9.14 '

3.0'
__-+__~ 785.42 ft MSL

18.45'

.sz.
'23'

13.5'

17.5'

2.0'

Grout

Bentonite

Pea Gravel

A3-57

. ~

sz
§ Well Screen

3" Steel Protector Pipe with



, ,,,:

3.0'

/
NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-10-17-83

25.0'

5.49'

10.34

____--li....- 77 6. 60 f t 'MSL

.sL
13'

6.0'

L

17.0'

(2" Schedule 40 PVC Pipe

t

Grout

Bentonite 2.0'

Pea
Gravel

A3-58

~ Well Screen

.sz Water Depth at Time of Drilling
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"
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ii,

I
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III
I
I
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"

!I
,t
,1\

I
:1
,I

'.0

I
I.
,I

I"
il'"
'I"

;1:

I
WES-10-18-83 I

'-

25.01

5.62

8.97' .

10.41

774.09 ft ·MSL
--"--J.---"-T

52
13'

t

17.0'

2.01

6.0'

L

A3-59

Bentonite

Pea
Gravel

Grout

~ 2" Schedule 40 PVC Pipe

~ Water Depth at Time of Drilling NWSC, Crane, -Indiana
Rockeye
Well Completion
Boring Number:

§ Well Screen

3" Steel Protector Pipe with cap) C:~;;;;r~__-,

V 1
3.0'



NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number: WES-I0-19-83

5.49'

9.18'

'2" Schedule 40 PVC Pipe

17.0'
Pea
Gravel

A3-60

~ Water' Depth at Time of Drilling

§ Well Screen

3" Steel Protector Pipe with C<: r
3.0'

783.60 ft MSL
t

Grout 3.0'

1
7.33'

Bentonite 2.0'

5.65'

22.0'

I
I
I
I
'I

I
I
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I
'I,
,11
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.1
I
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III
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3" Steel Protector Pipe with C~=:;::J----:t

3.0'

~ Water Depth at Time of Drilling

,
I
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I
I
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I
I
\1

,

I
II
,I'
i.1-(

"

fl
II

WES-IO-20-83 I'

40 PVC Pipe
NWSC, Crane, Indiana
Rockeye
Well Completion
Boring Number:

39.0'

9: 15'

5.41'

24.44'

---+------r 802.86 ft MSL

'-2" Schedule

.sz.
29'

17.0'

2.0'

20.0'Grout

Bentonite

Pea
Gravel

§ Well Screen

A3-61
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~ Water Depth at Time of Drilling NWSC, Crane, Indiana
" Rockeye

Well Completion
Boring Number: WES-10-21-83

5.50'

781. 56 ft' MSL

25.0'

9.11

10.39'

{211 Schedule 40 PVC Pipe

t
3.0'

.sz.
11. 2'

f

17.0'

6.0'

L
Grout

Bentonite 2.0'

Pea
Gravel

,8 We].l Screen

I
I'

~.

"I
,I
I
I
I
I
I
I
,I,

I
I
I
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I
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3" Steel Protector Pipe with cap ,/ c

1

_ ....,.-----.

'-- t
3~0'

\7 Water Depth at Time of Drilling
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NWSC, Crane, Indiana'
Rockeye
Well Completion
Boring Number: WES-IO-22-83

. 30.0'

9.17 '

5.43'

15.4'

11 +-__,822.98 ft MSL

'-.2" Schedule 40 PVC Pipe

52
20'

17.0'

11. 0'Grout

Bentonite 2.G'

Pea
Gravel

I

A3~63

§ Well Screen
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APPENDIX A4

Summary of the Groundwater Elevations Observed
in the Monitoring Wells During Their Installation
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Groundwater Elevations

Dye Burial Grounds

Boring.Number: WES~2-3-81

Top of Pipe Elevation,: 723.02 ft MSL

Screen Interval: from 668.84 to 659.73 ft MSL

Grid Coordinates:

Depth to Wate~ Elevation,
Date Time Water, ft ft MSL Remarks

4 Sep 81 9:10 55.80 664.22 Open hole

5 Sep 81 8:14 52.53 667.49 Open hole

6 Sep 81 12:25 40.78 682.24.

7 Sep 81 9:08 41.31 68L.71

8 Sep 81 12:20 ·41.78 681.24

9 Sep 81 12:55 42.28 '680.74

10 Sep 81 3:05 42.60 680.42

11 Sep 81 9:10 42.81 680.21

12 Sep 81 7:33 43.20 679.82
"..

16 Sep 81 8:~3 43.75 679.27

23 Sep 81 i2:57 44.67 678.35

30 Sep 81 8:40 '44.89 678.13

7 Oct 81 9:06 44.91 6~8.11

14 Oct 81 10:54 45.19 677.83

21 Oct 81 9:07 45.33 677.69

28 Oct 81 12:47 45.32 677.70

4 Nov 81 11:03 . 45.29 677.73
',.

11 Nov 81 1:36 45.26 677.76

16 Nov 81 4:43 45.35 677.67 Blew dry

18 Nov 81 12:38 55.15 667.87

25 Nov 81 3:43 51.60 671.42

A4-3.



Groundwater Elevations

Dye Burial Grounds

Boring Number: WES-2-4-81

Top of Pipe Elevation: 719.66 ft MSL

Screen Interval: from 680.76 to 671.56 ft MSL

Grid Coordinates:

Depth to Water Elevation.
Date Time Water. ft ft MSL Remarks

6 Sep 81 12: 21 38.84 680.82

7 Sep 81 9:10 38.62 681.04

8 Sep 81 12:25 38.67 680.99

9 Sep 81, ,1:00 38.67 6,80.99 ~

10 Sep 81 3:07 38.50 681.16

11 Sep 81 9:14 38.68 680.98

12 Sep 81 7:29 38.73 680:.93

16 Sep 81 8:40 38.52 681.14

23 Sep 81 12:59 39.06 680.60

30 Sep 81 ' 8: 50 38.65 681.01

7 Oct 81 9:04 38.75 680.91

14 Oct 81 10:57 38.84 680.82

21 Oct 81 8:50 38.89 680.77

28 Oct 81 12:50 38.96 680.70 '

4 Nov 81 10:55 38.88 680.78

11 Nov 81 1:32 38.99 680.67

16 Nov 81 5:01 38.60 681.06 Blew dry

18 Nov 81 12:43 38.72 680.94

25 Nov 81 3:40 38.95 680.71

A4-4
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Groundwater Elevations
Dye Burial Grounds

,Boring Number: WES-2-5~8l

Top of Pipe Elevation: 742.24 ft MSL
Screen Interval: from 689.04 to 679.56 ft MSL
Grid Coordinates:

Depth to Water Elevation,Date Time Water, ft ft MSL
7 Sep 81 8:20 54.5-55.0 684.24
8 Sep 81 12:08 57.66 684.58
9 Sep 81 1:10 57.79 684.45 '

10 Sep 81 3:14 51.60 684;. 64
11 Sep 81 8-:50 57.84 684.40
12 Sep 81 7:15 57.83 684.41
13 Sep 81 2:01 57.68 684.56
14 Sep 81 3:40 57.52 684.72
16 Sep 81 8:13 57.68 684.56
23 Sep 81 3:59 58.01 684.23
30 Sep 81 8:25 57.93 684.31

7 Oct 81 9:45 57.90 684.34
14 Oct 81 10:35 58.00 684.24
21 Oct 81 9:27 58.11 684;13
28 Oct 81 12:59 58.10 684.14

4 Nov 81 11:20 58.00 684.24
11 Nov 81 1:55 58.08 684.16
16 Nov 81 11:13 57.95 684.29
18 Nov 81 1:00 57.87 684.37
25 Nov 81 ' 3:58 57.90 684.34

A4-S

Remarks

Open hole

Blew dry



Groundwater Elevations

Dye Burial Grounds

Boring Number: WES-2-6-81

Top of Pipe Elevation: 739.58 ft MSL

Screen Interval: from 686.13 to 676.87 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

24 Sep 81 8:00 55.36 681.22 Open hole

25 Sep 81 3:55 54.74 684.74

26 Sep 81 9:01 55.32 684.26
I

27 Sep 81 3:25 55.40 684.18 0-

28 Sep 81 8:55 55.56 684.02
-

29 Sep 81 11:34 55.64 683.94

30 Sep 81 8:31 55.36 684~22

1 Oct 81 11:55 55.30 . 684.28

7 Oct 81 9:49 55.51 684.07

14 Oct 81 10:44 55.54 684.04

21 Oct 81 9: 22 55 060 683.98·

28 Oct 81 12:35 55.74 683084

4 Nov 81 11:16 55080 683.78

11 Nov 81 1:49 55.65 683.93

16 Nov 81 12:40 55.18 684.40 Blew dry

18 Nov 81 12:55 55.48 684.10

25 Nov 81 3:53 55.69 683.89

A4-6
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Groundwater Elevations

Dye Burial Grounds

Boring Number: WES-2-7-81

Top of Pipe Elevation: 731.73 ft, MSL

Screen Interval: from 685.97'to 676.73 ft MSL

Grid Coordinates~

Depth to Water Elevation,
Date Time Water, ft ft MSL ' Remarks

25 Sep 81 9:01 45.34 683.39 ' Open hole

26 Sep 81 ' 9:00 48.02 683.71

27 Sep 81 3:25 48.34 683.39

28 Sep 81 9:03 48.31 ~$3.42

29 Sep 81 11:39 48.24 683.49

30 Sep 81 8:35 48.23 683.50

1 Oct 81 11:59 47.85 683.88

2 Oct 81 8:06 48.06 683.67

7 Oct 81 9:50 48.20 683.53

14 Oct·81 10:45 48.20 683.53

21 Oct 81 9:19 48.27 683.46

28 Oct 81 12:40 48.32 ,683.41

4 Nov 81 11:09 48.31 683.42

11 Nov 81 1:43 48.29 683.44

16 Nov 81 1:20 47.84 683.89 Blew dry

18 Nov 81 12:52 48.01 683.72

25 Nov 81 3:50 48.00 683.73

M-7



Groundwater Elevations

Dye Burial Grounds

Boring Number: ~S-2-8-81

Top of Pipe Elevation: 733.~9 ft MSL

Screen Interval: from 684.42 to 675.52 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water. ft ft MSL Remarks

'26 Sep 81 8:50 47.0 683.29 .Open hole

27 Sep 81 3:29 49.75 683.54

28 Sep 81 9:07 49.94 683.35

29 Sep 81 11:43 49.89 '~83.40

30 Sep 81 8:38 49.78 683.51

1 Oct 81 12:03 49.52 683.77

2 Oct 81 8:10 49.68 6S3.61 .
3 Oct 81 8:15 49.85 683.44

7 Oct 81 9:55 49.83 683.46

14 Oct 81 10:49 49.88 683.41

21 Oct 81 9 :15 49.92 683.37

28 Oct 81 12:30 50.00 683.29

4 Nov 81 11:13 49.95 683.34

11 Nov 81 1:46 49.97 683.32

16 Nov 81 2:13 49.52 683.77 Blew dry

18 Nov 81 12:46 49.76 683.53

25 Nov 81 3:47 49~76 683.53

A4-8
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Groundwater Elevations

McComish Gorge

Boring Number: WES-4-1-81

Top of Pipe Elevation: 606.49 ft MSL

Screen Interval: from 578.18 to 568.97 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

11 Sep 81· 7:55 31.82 574.67

12 Sep 81 9:02 31.83 574.66

13 Sep 81 2:20 31. 79 574.70

14 Sep 81 ·8:15 31.89 .. ~74.60

15 Sep 81 5:55 31.81 ·574.68

16 Sep 81 9:15 31.94 574.55

17 Sep 81 11:02 31.89 574.60

24 Sept 81 12:50 32.05 574.44

1 Oct 81 8:20 32.05 574.44

·32.05
0

8 Oct 81 2:50 574.44

15 Oct 81 5:10 . 32.11 574.38

22 Oct 81 8:34 32.26 574.23

29 Oct 81 2:11 32.31 574.18

5 Nov 81 9:15 32.55 573.94

12 Nov 81 4:31 32.43 574.06

19 Nov 81 10:58 32.42 574.07

26 Nov 81 9:54 32.44 574.05

29 Nov 81 1:45 32.57 573.92

A4-9



Groundwater Elevations

McComish Gorge

Boring Number: WES-4-2-81

Top of Pipe Elevation: 588.69 ft MSL

Screen Interval: from· 570.21 to 561.05 ft MSL

Grid Coordinates:

Depth to Water Elevation, -
Date Time Water, ft ·ft MSL Remarks

12 Sep 81 8:35 19.9 565.79 Open hole

13 Sep 81 2:24 21.71 566.98

14 Sep 81 8:24 21.71 566.98

15 Sep 81 5:55 21.68 ,: 567.01

16 Sep 81 .9: 21 21.81 566.88

17 Sep 81 11:05 21.79 566.90

18 Sep 81 11:01 21. 73 566.96

19 Sep 81 7:23 21.74 566.95

,,24 Sep 81 12:53 21. 75 , 566.94

1 Oct. 81 8:26· 22.02 566.67

8 Oct 81 2:53 22.13 566.56

15 Oct 81 5:12 22.00 566.69

22 Oct 81 8:37 22.08 566.61

29 Oct 81 2:15 22.08 566.61

5 Nov 81 9:21 22.15 566.54

12 Nov 81 4:34 22.30 566.39

19 Nov 81 10:59 22.17 566.52

26 Nov 81 9:57 22.11 566.58

29 Nov 81 1:46 ' 22.14 566.55

A4-10
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Groundwater Elevations

McComish Gorge

Boring Number: WES-4-3-81

Top of· PipeE1evation: 569.22 ft MSL ..

Screen Interval: from 563.12 to 556.10 ft MSL

Grid Coordinates:

Depth to 'Water Elevation,
. Date Time 'Water, .ft ft MSL

13 Sep 81 2:29 6.65 562.57

14 Sep 81 8:30 6.80 562.42

15 Sep 81 6:00 6.57 562.65

16 Sep 81 9:25 6.70 . ~62.52

17 Sep 81 11:14 6.48 562.74

18 Sep 81 11:06 6.61 562.61

19 Sep 81 7:28 6.54 562.68

24 Sep 81 12:58 6.70 562.52

1 Oct 81 8:36 6.59 562.63

8 Oct 81 3:00 6.59 562.63

15 Oct 81 5:20 6.74 562.48

22 Oct 81 8:44 6.64 562.58

29 Oct 81 2:23 6.48 562.74
..

5 Nov 81 9:31 6.60 562.62

12 Nov 81 4:~5 6.49 562.73

19 Nov 81 11:06 . 6.52 562.70

26 Nov 81 10:06 6.40 562.82

29 Nov 81 1:53 6.32 562.90

M-ll



Groundwater Elevations

McComish Gorge

Boring Number: WES-4-4-8l

Top of Pipe Elevation: 596.14 ft MSL

Screen Interval: from 570.24 to 561.27 f~ MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

29 Sep 81 2:00 28.79 567.35

30 Sep 81 9:40 28.75 567.39

1 Oct 81 8.:30 28.88 567.26

2 Oct 81 3:15 28.64 .: 567.50

3 Oct 81 2:20 28.77 567.37

4 Oct 81 11:53 28.77 567.37

5 Oct 81 8:01 28.78 5:67.36

8 Oct 81 2:55 28.82 567.32

15 Oct 81 5:19 28.86 567.28

22 Oct 81 8:42 28.94 567.20

29 Oct 81 2:20 28.95 567.19

5 Nov 81 9:27 29.09 567.05

12 Nov 81 4:39 29.20 566.94

19 Nov 81 11:05 29.25 566.89

26 Nov 81 10:02 . 29.25 566.89

29 Nov 81 1:50 29.27 566.87

A4-12
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Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

1 Oct 81 8:33 11.15 565.24

2 Oct 81 3:i8 11033 565.06

'3 Oct 81 2:25 11.41 564.98

4 Oct 81 11:56 11.35 . ~65.04

5 Oct 81 8:09 11.54 564.85

6 Oct 81 11:35 11.43 564.96

7 Oct 81 8:58 11.47 564.92

a Oct 81 2:58 11;79 564~60

15 Oct 81 5:22 12.04 564.35

22 Oct 81 8:46 12.43 563096

29 Oct 81 2:25 12.58 563.81

5 Nov 81 9:33 12.50 563.89

12 Nov 81 4:43 12.57 563.82

19 Nov 81 11:09 12059 563.80

26 Nov 81 10:05 12011 564.28

29 Nov 81 1:54 11.87 564.52
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Groundwater Elevations

McComish Gorge

Boring Number: WES-4-5-81

Top of Pipe Elevation: 576039 ft MSL

Screen Interval: from 568.17 to 558.99 ft MSL

Grid Coordinates:

M-13
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I
Groundwater Elevations IMcComish Gorge

Boring Number: lJES-4-6-81 I
Top of Pipe Elevation: 582.54 ft MSL

Screen Interval: from 568.92 to 559.71 ft MSL I
Grid Coordinates:

I
Depth to Water Elevation,

Date Time Water, 'ft ft MSL Remarks I9 Oct 81 4:35 18.01 564.53

10 Oct 81 4:30 18.06 564.48

I11 Oct 81 1:04 18.04 564.50

12 Oct 81 8:55 18.15 : 564.39

13 Oct '81 9:08 18.30 564.24 I
14 Oct 81 9:44 18.03 . 564.51

15 Oct 81 5:16 18.09 564.45 , I
22 Oct 81 8:39 18.08 564.46

29 Oct 81 2:17 18.0e 564.54 I:
5 Nov 81 9:23 18.01 564.53

12 Nov 81 4:36 18.10 564.44

I19 Nov 81 11:02 17.96 564.58

26 Nov 81 9:59 17.97 564.57

29 Nov 81 1:49 17.88 564.66 I
I'
I.
I
I
I

'. -I.. , A4-14
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Groundwater Elevations

Demolition Area

Boring Numbe-r: WES-6-lA-81

Top of Pipe Elevation: 686.13 ft MSL

Screen Interval: ' from 678.53 to 668.88 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time 'Water, ft ft MSL Remarks

18 Sep 81 8:05 11.35 671.28 Open hole

19 Sep 81 4:00 14.60 671.53

20 Sep 81 9:50 14.00 672.13

21 Sep 81 12:35 12059 673054

22 Sep 81 10:26 12008 674005

23 Sep 81 3:30 12009 674004

24 Sep 81 1:50 11.87 .674.26

25 Sep 81 7:20 11. 76 I 674.37

2 Oct 81 . 8:43 11.26 674.87

9 Oct 81 12:08 11.42 674.70

16 Oct 81 12:25 11.66 674.47

23 Oct 81 3:45 17.60* 668.53

30 Oct 81 10:01 17.42* 668.71

6 Nov 81 2:20 17.39* 668.74

12 Nov 81 Blew hole and
rinsed

13 Nov 81 8:50 No water

16 Nov 81 8:40 No water

20 Nov 81 3:30 No water

27 Nov 81 9:02 17 .02* 669.11

* Water level below screen'

A4-1S
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Groundwater Elevations

Demolition Area

Boring Number: WES-6-lC-8l

Top of Pipe Elevation: 685.60 ft MSL

Screen Interval: ~rom 659.50 to 644.50 ft MSL

Grid Coordinates:

M-17

r
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I
Groundwater Elevations I

Demolition Area

I
Boring Number: WES-6-2-81

Top of Pipe Elevation: 640.53 ft MSL I
Screen Interval: from 613.27 to 603.65 ft MSL

Grid Coordinates: I
IDepth to Water Elevation,

Date Time Water, ft ft MSL Remarks

21 Sep 81 1:55 24.40 613.13 Open hole I1 22 Sep 81 10:30 27.31 613.22 ,
23 Sep 81 3:35 27.55 612.98

I] 24 Sep 81 2:50 27.64 6i2.89

25 Sep 81 7:25 27.69 612;84
,

] 26 Sep 81 7:00 27.49 613.04 I
27 Sep 81 2:10 27.49 61J.04

J

2 Oct 81 8:50 27.65 612.88 I9 Oct 81 12:45 ·27.55
.

612.98

16 Oct 81 11:50 27.95 612.58 I] 23 Oct 81 3:02 28.11 612.42

30 Oct 81 10:31 28.29 612.24

I1 6 No.v 81 3:05 28.15 612.38

13 Nov 81 9:39 28.54 611.99

] 15 Nov 81 8:21 28.36 612.17 Blew dry I
16 Nov 81 7:29 28.21 612.32

] 20 Nov 81 4:14 28.30 612.23 I27 Nov 81 8:52 28.51 612.02

] I
] I
] I
I I
] A4-18 I
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Groundwater Elevations

Demolition Area

Boring Number: WES-6-3~81

Top of Pipe E1e~ation: 662.77 ft'MSL

Screen Interval: from 654.27 to 645.07 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date Time Water, ft ft MSL

22 Sep 81 9:01 10.6 649.17

23 Sep 81 3:40 13.57 649.20

24 Sep 81 2:50 13.58 649.19

25 Sep 81 7:30 13.42 64~.35

26 Sep 81 7:05 13.42 649.35

27 Sep 81 2:20 13.50 649.27

- 28 Sep 81 5:05· 13.66 649.11

2 Oct 81 8:55 13.63 649.14

9 Oct 81 12: 29 13.61 649.16

16 Oct 81 12:59 '13.83 648.94

23 Oct 81 3: 39 14.31 648.46

30 Oct 81 10:09 14.39 648.38

6 Nov 81 2:25 14.22 ·648.55

13 Nov 81 5:11 14.50 648.27

15 Nov 81 7:46 14.43 648.34

16 Nov 81 7:15 14.12 648.65

20 Uov 81 ' 3: 40 14.58 648.19

27 Nov 81 8:21 14.76 648.01

A4-19

Remarks

Open hole

Blew dry

,.
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Groundwater Elevations

Demolition Area

Boring Number: WES-6-4-81

Top of Pipe Elevation: 635.89 ft MSL

Screen Interval: from 617.50 to 608.62 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water. ft ft MSL Remarks

2 Oct 81 8:50 19.50 613039 Open hole

3 Oct 81 9:45 23.45 612.44

4 Oct 81 11:01 23.45 612.44

5 Oct 81 9:20 23.59 612.30

6 Oct 81 12:00 23.52 612.37

7 Oct 81 4:45 23.67 612.22

8 Oct 81 11:30 23.72 612'.17 ,

9 Oct 81 12:40 23.54 612.35

16 Oct 81 12:05 23.90 611.99

23 Oct 81 3:33 24.25 611.64

30 Oct 81 10:19 24.40 611.49

6 Nov 81 2:30 24.30 611.59

13 Nov 81 5:22 24.45 611.44

15 Nov 81 7:56 24 030 611.59 Blew dry

20 Nov 81 3:48 24.35 611.59

27 Nov 81 8:27 24.48 611.41

A4-20
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Groundwater Elevations

Demolition Area

Boring Number: WES-6-5-81

Top of 'Pipe Elevation: 610.89 £t MSL

Screen Interval: from 595.35 to 586.21 ft MSL

Grid Coordinates:

'Depth to Water.E1evation,

Date Time Water, £t £t MSL Remarks

3 Oct 81 1:15 19.90 590.99

4 Oct 81 11:08 17.54 593.35

5 Oct 81 9:31 17.45 593.44

6 Oct 81 12:06 17.25 593.64

7 Oct 81 4:50 17.09 593.80

8 Oct 81 .11:35 17.02 593.87

9 Oct 81 12:56 \ 17.02 593.87

16 Oct 81 11:55 17.0'0 593.89

23 Oct 81 3:10 17.15 593.74

30 Oct 81 10:32 17.25 ,593.64

6 Nov 81 3:02 17.18 593.71

13 Nov 81 5:44' 17.17 593.72

15 Nov 81 8:15 17 .14 . 593.75 Blew dry'

16 Nov 81 7:27 17.24 593.65

20 Nov 81 4:10. 17.28 593.61

27 ~ov 81 8:47 16.81 594.08

M-21



] I
] Groundwater Elevations I

Demolition Area

] IBoring Number: WES-6-6-81

] Top of Pipe Elevation: 675.06 ft MSL

IScreen Interval: from 624.41 to 615.13 ft MSL

]
Grid Coordinates:

I
] Depth to·· Water Elevation,

IDate Time Water. ft ft MSL Remarks

]
15 Oct 81 12:36 46.56 628.50

16 Oct 81 12:25 46.10 628.96 I17 Oct 81 3:44 46.60 628.46

] 18 Oct 81 3:38 45.54 &29.52 I19 Oct 81 9:59 45.14 629.92
;

] 20 Oct 81 9:44 45.79 629.27

I- 21 Oct 81 10:12 45.74 629:.32

] 23 Oct 81 3:53 45.76 629.30

30 Oct 81 10:45 45~61 629.45 I
]

6 Nov 81 3:15 45.48 629.58

13 Nov 81 5:52 45.52 629.54 I15 Nov 81 8:41 45.24 . 629.82 Blew dry

J 16 Nov 81 8:10 . 45.42 629064

I20 Nov 81 5:29 45.37 629.69

J
~;

27 Nov 81 9:07 45.26 629.80

I
J

..

I
~J

"~..

I
-] · .

I
-] "',
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· .
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Groundwater Elevations

Demolition Area

Boring Number: WES-6-7-81

Top of Pipe Elevation: 663.92 ft MSL

Screen Interval: from 646.50 to 637.26 ft MSL

Grid Coordinates:

Depth to' Water Elevation"
Date Time Water. ft ft MSL

15 Oct 81 12:35 18.10 645.82

17 Oct 81 3:49 18.15 645.77

18 Oct 81 3:45 18.73 645.19

19 Oct 81 10:01 18.43 64~.49

20 Oct 81 9:50 18.44 645.48

, 21 Oct 81 10:20 18.36 645~56

22 Oct 81 12: 59 18.36 645.56

23 Oct 81 3:56 18.54 645.38

30 Oct 81 10:50 18.81 645.11

6 Nov 81 3:31 18.55 ' 645.37

13 Nov 81 6:04 18.60 645.32

15 Nov 81 9:25 18.45 645.47

16 Nov 81 8: 20 18.45 645.47

20 Nov 81 5:43 18.42 645.50

27 Nov 81 9:34 18.36 645.56

M-23

Remarks

Blew dry
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Groundwater Elevations

Demolition Area

Boring Number: WES-6-8-81

Top of Pipe Elevation: 641.72 ft MSL

Screen Interval: from 625.71 to 616.59 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water. ft ft MSL Remarks

16 Oct 81 12:31 11.10 630.62

17 Oct 81 3:52 11.79 629.93

18 Oct 81 3:55 11.60 630.12

19 Oct 81 10:07 11.23 "6-30.49

20 Oct 81 9:46 11.22 630.50

21 Oct 81 10:15 11.18 630.54

22 Oct 81 1:01 11.21 630.51 .
23 Oct 81 3:59 11.31 630.41

30 Oct 81 10:47 11.02 630.70

6 Nov 81 3:23 10.90 630.82

13 Nov 81 6:01 10.40 631.32

15 Nov 81 9:08 10.34 631.38 Blew dry

16 Nov 81 8:31 10.12 631.60

20 Nov 81 5:37 10.18 631.54

27 Nov 81 9:39 9.66 632.06

A4-24
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Groundwater Elevations

Demolition Area

Boring Number: WES-6-9-8l

Top of Pipe Elevation: 634.04 ft MSL

Screen Interval: from 605.87 to 596.74 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL

17 Oct 81 3:33 25.71 608.33

18 Oct 81 3:32 25.62 608.42

19 Oct 81 9:49 25.79 608.25

20 Oct 81 9:39 26.06 601.98

21 Oct 81 10:04 25.94 608.10

22 Oct 81 12:54 26.00 608.04
"- 23 Oct 81 3:14 25.98 608.06

30 Oct 81 10:30 26.00 608.04

6 Nov 81 2:58 26.05' 607.99

13 Nov 81 " 5:34 26.34 607.70

15 Nov 81 8:05 26.16 607.88

16 Nov 81 7:24 26.19 607.85

20 Nov 81 4:05 26.10 607.94

27 Nov 81 8:44 26.25 607.79

A4-25

Remarks

Blew dry
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Groundwater Elevations

Demolition Area

Boring Number: WES-6-11-81

Top of Pipe Elevation: 660.43 ft MSL

Screen Interval: from 641.17 to 632.25 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL

18 Oct 81 3:20 14.18 646.25

19 Oct 81 9:45 14.14 646.29

20 Oct 81 9:36 14.12 646.31

21 Oct 81 9:59 14.18 64~.25

22 Oct 81 12:48 14.06 646.37

23 Oct 81 3:23 14.11 646.32
- 24 Oct 81 11:07 14.15 646.28

30 Oct 81 10:24 14.12 646.31

/) Nov 81 2:55 14.05- 646.38

13 Nov 81 5:21 14.14 646.29

15 Nov 81 7:59 14.10 64.6.33

16 Nov 81 7:18 16.26 644.17

20 Nov 81 3:58 14.40 646.03

27 Nov 81 8:34 14.41 646.02

. A4-27

Remarks

Blew dry·
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Groundwater Elevations

Demolition Area

Boring Number: . WES-6-13-81

Top of Pipe Elevation: 663.41 ft MSL

Screen Interval: from 622.86 to 613.75 ft }~L

Grid Coordinates:

Depth to Water Elevation,
. Date Time . Water, ft ft MSL

6 Nov 81 3:21 54.93 605.48

7 Nov 81 8:25 47.44 612.97

8 Nov 81 12:11 40076 619.65

9 Nov 81 5:10 35.90 624. 51

10 Nov 81 11:17 34.64 625.77

11 Nov 81 2:20. 34.53 625.88

12 Nov 81 3:30 .32.95 627.46

13 Nov 81 5:57 32.18 628023

15 Nov 81 9:20 31.40 632.01

16 Nov 81 8:28 39.12 621.29

20 Nov 81 5:35 32.65 630076

27 Nov 81 9:13 30.72 632.69

30 Nov 81 10:56 30.50 632.91

A4-29

,
o

Remarks

No water

Blew dry
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1 Groundwater Elevations I
Old Rifle Range -IJ

Boring Number: WES-6-14-81

1 Top of Pipe Elevation: 508.06 ft MSL I
Screen Interval: from 502.06 to 492.89 ft MSL

]
Grid Coordinates: I

IJ Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

28 Oct 81 4:35 5.57 502.49

I] 29 Oct 81 9:21 5.60 502.46

30 Oct 81 4:10 5.64 502.42

] 31 Oct 81 7:40 5.70 ~2.36 I
1 Nov 81 10:30 5.75 502.31 ,

] 2 Nov 81 10:59 5.78 502.28 I3 Nov 81 1:49 5.85 50Z.21

- 6 Nov 81 10:44 5.90 502.16 -IJ 13 Nov 81 1:31 5.19' 502.87

15 Nov 81 3:34 5.35 502.71 Blew dry

I-J 16 Nov 81 10:53 5.30 502.76

20 Nov 81 10:34 3.54 504.52

] 27 Nov 81 10:07 3.65 504.41 I
- I-J
] I
] I
] I
] I
J. I
] M-30

I
• I'
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Old Rifle Range

Ground-Water Elevations

I
I
'I'

Boring Number: WES-6-14-81

~op of Pipe Elevation: 508.06 ft MSL

, Screen Interval Elevation: from 502.06

,,rid Coordinates:

Depth to,
Date Time Water, ft--

II Jun 83 8:03 2.48

: 0 Jun 83 8:41 2.73

30 Jun 83 4:50 4.65'.: Jul 83 ;1.:08 4.25

Jul 83 9:08 4.97

'18 Jul 83

to 492.89 ft MSL

Water Elevation,
ft MSL

505.58

505.33

503.41

503.81

503.09

Remarks

Bentonite in well

Blew ,well-screen
is broken

, ;
;



Ground-Iva ter Eleva tions

Old Rifle Range

Boring Number: WES-6-14A-83

Top of Pipe Elevation: 508.87 ft HSL

Screen Interval Elevation: from 499.58 to 490.48 ft MSL

Grid Coordinates:

Depth to Water Elevation.
Date Time Water, ft ft MSL

8 Aug 83 2:15 5.00 503.87

9 Aug 83 ~: 14 5.11 503.76

10 Aug 83 1:14 5.37 503.50

11 Aug 83 2:46 5.34 503.53

12 Aug 83 9: 18 5.48 503.39

13 Aug 83 9:57 5.56 503.31

16 Aug 83 8:30 5.93 502.94

23 Aug 83 9: 29 6.54 502.33·

30 Aug 83 10:11 6.72 502.15

6 Sep 83 2:02 7.00 501.87

13 Sep 83 4:42 7.25 501.62

20 Sep 83 8:21 7.83 501.04

6 Oct 83 11:34 6.58 502.29

A4-32

Remarks
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Groundwater Elevations

Old Rifle Range

Boring Number: WES-6-15-81

Top of Pipe Elevation: 513.42 ft MSL

Screen Interval: from 507.86 to 498.75 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

1 Nov 81 ,10:35 14.40 499.02

2 Nov 81 11: 25 14.30 499.12

3 Nov 81 1:45 14.69* 498.73

4 Nov 81 10:31 14.77* 498.65

5 Nov 81 10:12 14.73* 498.69

6 ,Nov 81 10:55 14.74* 498.68

7 'Nov 81 10:58 14.74* 498.68

9 Nov 81 Blew we1i and
rinsed with
clean water

10 Nov 81 11:33 No water

13 Nov 81 4:31 " "
15 Nov 81 2:35 " "
17 Nov 81 5:15 " "
20 Nov 81 10:22 15.50* 497.92

27 Nov 81 10:26 13.51 499.91

,* Water' level below screen

A4-3~
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Ground-Water Elevations

Old Rifle Range

Boring Number: WES-6-15-81
Top of Pipe Elevation: 513.42 ft MSL
Screen Interval Elevation: from 507.86 to 498.75 ft M~
Grid Coordinates:

• Depth to Water Elevatioc,. Date Time Wa ter, ft ft 1-ISL
"--.

11 Jun 83 7:51 9.28 504.14
20 Jun 83 8:49 9.85 503.57
30 Jun 83 4:40 10.35 503.07

7 .Jul 83 1:21 11.30 502.12
15 Jul 83 8:53 11. 75 501.67
2 Aug 83 '3: 10 12.78 500.64
9 Aug 83 8:25 12.34 501.08

16 Aug 83 8:44 13.00 500.42
23 Aug 83 " 8:43 13.28 500.14
30 Aug' 81 10:28 13.49 499.93
6 Sep 83 2:16 13.58 499.84

13 Sep 83 4:51 13.70 499.72
20 Sep 83 8:40 14.74 498.68
6 Oct 83 11:41 13.75 499.67

A4-34

Remarks

ERG Purged well
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Groundwater Elevations

Old Rifle Range

Boring Number: WES-6-l6-8l

Top of Pipe Elevation: 530.88 ft MSL

Screen Interval: from 497.35 to 488.29 ft MSL

,Grid Coordinates:

Depth to Water Elevation,
Date Time Water. ft it MSL

4 Nov 81 10:43 29.74 498.14

5, Nov 81 10:07 32.76 498.12

6 Nov 81 10:47 32.80 498.08

7 Nov 81 11:02 32.95 497.93

8 Nov 81 11:58 32.70 498.18

9 Nov 81 2:42 32.84 498.04

10 Nov 81 11:30 32.75 498.13

11 Nov 81 2:45 ' 32.80 498.08

13 Nov 81 1:36 32.60' 498.28

15 Nov 81 3:30 32.51 498.37

16 Nov 81 10:45 32.20 498.68

20 Nov 81 10:27 32.11 . 498.77

27 Nov 81 10:16 31.60 499.28 '

M-35

. I
; I

Remarks

Open hole

Blew dry



Ground-Water Elevations

Old Rifle Range

Boring Number: WES-6-l6-8l
Top of Pipe Elevation: 530.88 ft MSL
Screen Interval Elevation: from 497.35 to 488.29 ft ~~L

Grid Coordinates:

• Depth to Water Elevation,
Date Time Water, ft ft MSL

.. --.
11 Jun 83 7:45 24.20 506.68

- 20 Jun 83 8:15 26.25 504.63
30 Jun 83 4:56 27.55 503.33

7 Jul 83 1:01 28.76 502.12
15 Jul 83 8:56 29.00 501.88

2 Aug 83 2:56 29.85 501.03
-9 Aug 83 8:10 29.98 500.90

16 Aug 83 8:26 30.54 500.34-
23 Aug 83 9:26 31.00 499.88
30 Aug 83 10:06 31.18 499.70

6 Sep 83 2:00 31.28 499.60
13 Sep 83 4:39 31.62

"- 499.26
20 Sep 83 8:17 31.89 498.99
6 Oct 83 11:32 32.52 498.36

M-36

Remarks

ERG Purged well
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Groundwater Elevations

Old Rifle Range

Boring Number: ~S-6-17-81

Top of Pipe Elevation: 513073 ft MSL

Screen Interval: from 502088 to 493054 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water. ft ft MSL

12 Nov 81 3:39 15044 498029

13 Nov 81 1:35 15049 498024

15 Nov, 81 2:33 15012 498061

16 Nov 81 10:30 15000 49~073

17 Nov 81 5:19 15015 498058

18 Nov 81 11:35 15022 498051

19 Nov 81 2:35 14080 498093

20 Nov 81 10:21 15002 498071

24 Nov 81 10:21 14027 . 499046

27 Nov 81 10:23 14.12 499.61

29 Nov 81 11: 25 13096 499077

A4-37

Remarks

Blew dry



I
Ground-Water Elevations ~I

Old _Rifle Range

,I'
Boring Number: WES-6-17-81
Top of Pipe Elevation: 513.73 ft MSL I,Screen Interval Elevation: from 502.88 to 493.54 ft MSL
Grid Coordinates:

-II
Depth to Water Elevation, II Date Time Wa ter, ft ft MSL Remarks ,-

II Jun 83 7:49 9.73 504.00

II
-

20 Jun 83 8:49 10.20 503.53
30 Jun 83 4 :"39 10.55 503.18

1
7 Ju1 83 1:21 11. 70 502.03 l-IS Jul 83 8:51 12.20 501.53

1
2 Aug 83 3:10 13.40 500.33 ERG Purged well 'I,9 Aug 83 8:24 12.73 501.00

16 Aug 83 8:43 13.58 500.15-

I23 Aug 83 8:42 13.68 500.05
30 Aug 83 10:27 13.89 499.84

I] 6 Sep 83 2:15 14.25 499.48
13 Sep 83 4:52 15.00 498.73

] 20 Sep 83 8:39 14.92 498.81 I:6 Oct 83 11:42 15.46 498.27

I I~

1 ,I:
1 I

'I1
. '. :

1 I
I , I
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Groundwater Elevations

Old Rifle Range

Boring Number: WES-6-l8-81

Top of Pipe Elevation: 511.03 ft MSL

Screen Interval: from 496.43 to 487.16 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

18 Nov 81 11:38 14.22 496.88

19 Nov 81 2:38 14.00 497.03

20 Nov 81 10:31 13.88 497.15

22 Nov 81 9:13 13.66 497.37

23 Nov 81 9:09 13.59 . 497.44

24 Nov 81 10:24 13.38 497.65

- 25 Nov 81 11:07 13.41 497:.62

27 Nov 81 10:13 13.42 497~61.
29 Nov 81 11:22 13.30 497.73

6 Dec 81 9:20 1~.75 498.28 Readings by miSC

M-39
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Ground-Water Elevations
Old Rifle Range

Boring Number: WES-6-18~81

Top of Pipe Elevation: 511.03 ft MSL
Screen Interval Elevation: from 496.43 to 487.16 f~ ~SL

Grid Coordinates:

Depth to {vater E1eva.:ion.Date Time Wa ter. ft ft MS: Remarks
11 Jun 83 7:57 9.78 501.2~

20 Jun 83 8:36 10.35 500.6E.
30 Jun 83 4:46 10.96 500.0:-

7 Ju1 83 1:15 11.61 499.42
15 Ju1 83 9:00 11.86 499.17

2 Aug 83 3:34 12.72 498.31 ERG Purged tvell
9 Aug 83 8:19 12.42 498.61

16 Aug 83 8:38 . 12.76 498.27
23 Aug 83 9:36 13.30 497.73
30 Aug 83 10:16 13.42 497;61

6 Sep 83 2:09 13.63 497.40
13 Sep 83 4:46 13.90 497.13
20 Sep 83 8:24 14.10 496.93

6 Oct 83 11:39 14.51 496.52
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Groundwater-Elevations

aid Rifle Range

Boring Number: . WES-6-19-81

Top of Pipe Elevation: 506.42 ft }ffiL

Screen Interval: from 498.16 to 488.87 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

25 Nov 81 _ 11:00 8.28 498.14

26 Nov 81 3:59 7.94 498.48

27 Nov 81 10:10 8.11 498.31

29 Nov 81 11:20 7.85 49~.57

30 Nov 81 10:40 7.99 498.43

6 Dec 81 9:25 8.08 498.34 Readings by NWSC

3 Jan 82 10:30 6.80 499.62 Readings by NWSC

1 Mar 82 10:00 6.50 499.92 Readings by NWSC

M-41



Ground-Water Elevations

Old Rifle Range

Boring Number: WES-6-l9-81
Top of Pipe Elevation: 506.42 ft MSL
Screen Interval Elevation: from 498.16 to 488.87 ft MSL
Grid Coordinates:

• Depth to Water Elevation •Date Time Water, ft ft MSL
11 Jun 83 8:00 4.51 501.91
20 Ju~ 83 8:38 3.22 503.20
30 Jun 83 4:48 5.65 500.77

7 Jul 83 1:12 6.57 499.85
15 Jul 83 9:02 6.75 499.67

2 Aug'83 3:36 10.65 495.77
9 Aug 83 8:16 7.42 499'.00

16 Aug 83 8:34 7.96 498.46.
23 Aug 83 9:33 8.35 498.07
30 Aug 83 10:33 8.77 497.65

6 Sep 83 2:07 8.77 497.65
13 Sep 83 4:45 9.14 497.28
20 Sep 83 8:27 9.32 497.10
6 Oct 83 11:36 9.88 496.54
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Groundwater Elevations

Old Rifle Ringe

Boring Number: WES-6-20-81

Top of Pipe Elevation: 518.68 ft MSL

Screen Interval: from 499.74 to 490.60 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

26 Nov 81 4:02 19.85 498.83

27 Nov 81 10:20 20.29 498.39

29 Nov 81 11:23 20.12 498.56

30 Nov 81 10:37 19.91 4.98.77

6 Dec 81 9:30 19.67 499.01 Readings by NWSC

3 Jan 82 9:55 18.10 500.58 Readings by NWSC

1 Mar 82 8:15 17.0 501:.68 Readings by NWSC

M-43

~ I



Ground-Water Elevations

Old Rif Ie Range

Boring Number: ~S-6-20-81

Top of Pipe E1ev~tion: 518.68 ft MSL
Screen Interval ~evation: from 499.74 to 490.60 ft MSL
Grid Coordinates:

Depth to Wa ter Eleva tion •Date Ti.=:e Water. ft ft MSL Remarks
11 Jun 83 7:54 16.23 502.45
20 Jun 83 8:33 16.85 501.83
30 Jun 83 4:43 17.34 501.34

7 Ju1 83 l:18 17.97 500.71
15 Jul 83 8:58 18.00 500.68

2 Aug 83 3:31 19.40 499.28 ERG Purged Well
9 Aug 83 8: 21 18.95 499.73

16 Aug 83 8:40 19.58 499.10'
23 Aug 83 9: 39 19.76 498.92
30 Aug 83 10:19 19.92 498.76

6 Sep 83 2:11 20.24 498.44
13 Sep 83 4: 48 20.63 498.05
20 Sep 83 8:32 20.80 497.88

6 Oct 83 11:45 21.22 497.46
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Groundwater Elevations

. Old Rifle Range

Boring Number: . WES-6-21-83.

Top o~ Pipe Elevation: 578.27 ft MSL
Screen Interval Elevation: from 541.77 to 532.67 ft MSL
Grid Coordinates: .

• Depth to Wa ter Elevation,
Date Time Water, ft ft MSL Remarks-.-.

18 Ju1 83 10:00 33.28 544.99
20' Ju1 83 9:21 33.42 544.85
21 Ju1 83 3:44 33.50 544.77
22 Ju1 83 3:33 33.51 544.76
23 Ju1 83 12:04 33.52 544.75
25 Ju1 83 10:24 33.62 544.65

026 Ju1 83 11:01 33.65 544.62
2 Aug 83 2:52 34.08 544.19·
9 Aug 83 8:07 34.23 544.04

16 Aug 83 8:23 34.34 543.93
23 Aug 83 9:20 34.71 543.56
30 Aug 83 10:03 34.90 543.37

6 Sep 83 1:57 34.98 543.29
13 Sep 83 4:36 35.22 543.05
20 Sep 83 _ 8:14 35.39 542.88

6 Oct 83 11:29 35.70 542.57
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Gtound-Water Elevations
Old Rifle Range

Boring Number: WES-6-22-83
Top of PipeE1evation: 510.64 ft MSL
Screen Interval Elevation: from 496.32 to 487.19 ft MSL
Grid Coordinates:

• Depth to Water Elevation,Date Time Water. ft ft MSL-
26 Aug 83 7:47 11.22 499.42
29 Aug 83 12:24 12.34 498.30
30 Aug 83 10:21 12.44 498.20
31 Aug 83 2:24 12.40 498.24

1 Sep 83 11:32 12.34 498.30
2 Sep 83 8:37 12.56 498.08
3 Sep 83 10:07 12.52 498.12
6 Sep 83 2:13 12.56 498.08'

13 Sep 83 4:49 12.91 497.73
20 Sep 83 8:35 13.03 497.61

6 Oct 83 11:47 13.53 497.11
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Ground-Water Elevations
Old Rifle Range

Boring Number: W~S-6-23-83

Top of Pipe E1eva=ion: 509.41 ft MSL
Screen Interval ~cvation: from 494.86 to 485.76 ft MSL
Grid Coordinates:

Depth to Water Elevation,Date. Ti-,::> Wa ter, ft ft MSL Remarks
1 Oct 83 7:21 12.30 . 497.11
3 Oct 83 1:22 12.33 497.08
4 Oct 83 4:J6 12.34 497.07
5 Oct 83 3:54 12.30 497.11
6 Oct 83 11:51' 12.64 496.77

10 Oct 83 7:':::'3 12.43 496.98

M-47



Ground-\-later Elevations

Old Rifle Range

Boring Number: EPA-1-83

Ground Elevation: 525.62 it MSL

Depth to Water E1evatio~~

Date Time Water, it it MSL Remarks

13 Jun 83 10:34 • 14.3 511. 32

14 Jun 83 1:05 14.6 511.02

15 Jun 83 1:45 15.2 510.42

16 Jun 83 11:41 15.50 510.12

17 Jun 83 10:38 15.68 509.94

20 Jun 83 8:21 16.72 508.90

22 Jun 83 Caved In

30 Ju1 83 Grouted Roring
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Ground-Water Elevations

Old Rifle Range

Boring Number: EPA-2-83

Ground Elevation: 530.91 it MSL

Depth to Water Elevation ..
Date Time Water, it it MSL Remarks

14 Jun 83 1:0R 21. 70 509.21•
15 Jun 83 1:48 21.74 509.17----- 83 508.7716 Jun 11: 39 22.14
17'Jun 83 10: 28 22.30 , 508.61
20 Jun 83 8:19 22.85 508.06
22 Jun 83 11:40 23.15 507.76
25 Jun 83 1:35 .23.32 507.59
30 Jun 83 4:32 24.05 506.86
7 Jul 83 12:50 24.75 506.16

15 Jul 83 Caved In
23 Jul 83 Grouted Boring
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Ground-Water Elevations
Old Rifle Range

Boring Number: EPA-3-83
Ground Elevation: 523.20 it MSL

Depth to Water Elevatio=,
Date Time Water, it it MSL

15 Jun 83 1:50 • 16.0 507.30
16 Jun 83 11:36 16.34 506.86
17 Jun 83 10:25 16.70 .506.50
20 Jun 83 8:13 17.37 505.83
22 Jun 83 11:38 17.70 . 505.50
25 Jun 83 1:47 18.08 505.12
30 Jun 83 4: 31 18.80 504.40

7 Jul 83 12:58 19.60 503.60
15 Jul 83 8:31 20.70 503.50
30 Jul 83 8:00 22.00 501.00·
30 Jul 83

A4-S0
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Ground-Water Elevations:
Old Rifle Range

Boring Number: EPA-4-83

Ground Elevation: 521.89 it MSL

Depth to Water Elevation,
Date Time Water, ft ftMSL Remarks

16' Jun 83 11:47 14.70 507.19
17 Jun 83 10: 33 14.80 507.09
20 jun 83 8:25 16.43 505.46
22-Jun 83 11 :42 15.70 506.19

,25 Jun 83 1: 39 15.72 506.17
30 Jun 83 4:34 16.42 505.47

7 Jul 83 12:54 18.65 503.24
15 Jul 83 8:35 17.95 503.94
23 Jul 83 Grouted Boring
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Ground-Water Elevations

Old Rifle Range

Boring Number: EPA-5-83
Ground Elevation: 521.16 it MSL

Depth to tvater Elevatio:::l,Date Time Water, it it MSL Remarks
17 Jun 83 10:35 16.50 504.66•
20 Jun 83 8: 29 16.80 504.36
22 Jun 83 11:45 16.50 504.66

.25 Jun 83 1:42 17.05 504.11
30 Jun 83. 4:37 18.35 502.81

7 Ju1 83 Caved In
30 Jul 83 Grouted Boring
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Groundwater Elevations

Rockeye Site

Boring Number: \VES-IO-1-8l

Top of Pipe Elevation: 620.80 ft MSL

Screen Interval: 601.42 to 592.60 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

22 Nov 81 10: 45 17.69 603.11

23 Nov 81 3:05 18.00 602.80

24 Nov 81 9:58 14.94 605.86

25 Nov 81 II 4:15 18.07 602.73

26 Nov 81 4:32 17.70 603.10

27 Nov 81 3:17 . 17.66 603.14

29 Nov 81 1:12 17.95 602.85
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Groundwater Elevations

Rockeye Site

Boring Number: WES-10-2-81

Top of Pipe Elevation: 621.51 ft MSL

Screen Interval: 607.93 to 598.71 ft MSL

Grid Coordinatesf

Depth to Water Elevation,
Date Time Water, ft ft MSL

23 Nov 81 3:10 19.46 602.05

24 Nov 81 9:55 14.94 606.57

25 Nov 81 4:12 19.85 601. 66

26 Nov 81 4:30 19.83 601.68

27 Nov 81 3:14 19.85 601.66

29 Nov 81 1:14 20.16 60l. 35

•
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Ground-Water Elevations
Rockeye

Boring Number: WES-I0-4-83
Top of. Pipe Elevation: 830.90 ft MSL
Screen Interval Elevation: from 802.10 to 793.07 ft MSL
Grid Coordinates:

Depth to Water Elevation,Date· Time Water, ft ft MSL Remarks
4 Jul 83 8:45 11.45 816.45 Open hole
5 Jul 83 10:47 11.34 816.56 Open hole
6 Jul 83 8:45 14.52 816.38
7 Jul 83 3:28 15.40 815.50 Purged well
8 Jul 83 11:16 14.67 816.23
9 Jul 83 7:21 14.61 816.29

11 Jul 83 3:56 14.38 816.52
12 Jul 83 10:33 14.71 816.19· Sampled well
13 Jul 83 8:12 14.50 816.'40
20 Jul 83 3:14 14.53· 816.37
27 Jul 83 9:32 14.46 816.44
3 Aug 83 8:20 14.50 816.40

10 Aug 83 9:53 14.39 816.51
17 Aug 83 8:32 14.55 816.35
24 Aug 83 10:05 14.58 816.32
1 Sep 83 8:23 14.43 816.47
6 Sep 83 11:43 14.38 816.52

14 Sep 83 1:38 14.88 816.02
21 Sep 83 12:51 14.90 816.00
28 Sep 83 2:46 15.00 815.90
6 Oct 83 9:04 15.00 815.90
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Ground-Water Eleva tions .
Rockeye

Boring Number: WES-10-5-83
Top of Pipe Elevation: 831.39 ft MSL
Screen Interval Elevation: from 807.91 to 7.98.57 ft MSL
Grid Coordinates:

Depth to Wa te r Elevation.Date Time Water, ft ft MSL Remarks
6 Ju1 83 2:09 16.82 814.57 ""
7 Ju1 83 3:37 17.42 813.97 Purged well
8 Ju1 83 11: 00· 17.40 813.99
9 Ju1 83 7:25 17.25 814.14

11 Ju1 83 '3:52 17.55 813.84
12 Ju1 83 11:52 17.58 8.13.81 Sampled well
13 Ju1 83 8:14 . 17.68 813.71
20 Ju1 83 3:17 18.32 813.07'
27 Ju1 83 9: 29 . 18.52 812.87
3 Aug 83 8:23 18.43 812.96

10 Aug 83 9:55 18.41 812.98
17 Aug 83 8:36 18.47 812.92
24 Aug 83 10:09 18.84 812.55 /

1 Sep 83 2:03 18.72 812.67
6 Sep 83 11:46 18.81 812.58

14 Sep 83 1:35 19.21 812.18
21 Sep 83 10:30 19.43 811.96
28 Sep 83 1:39 19.57 811.82

6 Oct 83 9:37 19.65 811. 74

M-57



Ground-Water Elevations
Rockeye

Boring Number: WES-10-6-83
Top of Pipe Elevation: 811.40 ft MSL
Screen Interval Elevation: from 792.75 to 7~3.45 ft MSL
Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

7 Ju1 83 3:36 13.55 797.85
8 Ju1 83 11:20 13.35 798.05
9 Ju1 83 7:28 13.24 798.16

11 Ju1 83 3:46 13.35 798.05
12 Jul 83 12: 12 . 13.26 798.14 Samp led well
13 Ju1 83 8:25 13.53 797.87
20 Ju1 83 3:25 13.41 797.99
27 Ju1 83 9:12 13.66 797.74'

3 Aug 83 8:30 13.66 797.74
10 Aug 83 10:01 13.72 797.68
17 Aug 83 8:42 13.79 797.61
24 Aug 83 10:15 14.03 797.37
31 Aug 83 9:16 13.74 797.66
6 Sep 83 11:57 14.00 797.40

14 Sep 83 1:13 14.40 7.97.00
21 Sep 83 ·10:51 14.35 797.05
28 Sep 83 2:04 . 14.48 796.92
6 Oct 83 9:51 14.58 796.82
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Ground-Wate~ Elevation$

Rockeye

Boring Number: WES-lO-7-~3

Top of Pipe Elevation: 788.90 ft MSL

Screen Interval Elevation: from 781.05 to 7,71.94 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

13 Ju1 83 8:27 .2.10 783.80 Open hole

14 Jul 83 3:31 5.40 783.50

15 Jul 83 7:22 4.30 784.60

16 Ju1 83 5:05 4.62 784.28

18 Jul 83 9:15 4.50 784.40

19 Ju1 83 3:20 4.60 784.30

20 Jul 83 3:23 4.58 784.32

21 JuL 83 9:54 4.69' 784.21'

22 Ju1 83 3:50 4.21 784.69

27 Ju1 83 9:05 4.68 784.22 Sample well

3 Aug 83 8:27 3.22 785.68

10 Aug 83 9:59 4.02 784.88

17 Aug 83 8:40 4.72 784.18

24 Aug 83 10:11 4.00 784.90

31 Aug 83 9:20 3.94 784.96

6 Sep 83 11:54 5.00 . 783.90 Sampled well

14 Sep 83 1:24 4.04 784.86

21 Sep 83 10:40 3.65 785.25

28 Sep 83 1:53 5.29 783.61

6 Oct 83 9:47 3.34 785.56
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Ground-Water Elevations

Rockeye

Boring Number: WES-lO-8-83

Top of Pipe Elevation: 790.14 ft MSL

Screen Interval Elevation: from 782.31 to 773.19 ftMSL

Grid Coordinates:

Depth to Wa ter Elevation.
Date Time Water. ft ft MSL Remarks

14 Jul 83 3:34 5.83 784.31

15 Jul 83 9:20 5.85 784.29

16 Jul 83 5:06 6.01 784.13

18 Jul 83 9:14 6.18 783.96

19 Jul 83 3:20 6.15 783.99

20 Jul 83 3:21 6.21 783.93

21 Jul 83 9:53 6.30 783.84

22 Jul 83 3:49 5.83 784.31'

27 Jul 83 9:06 6.35 783.79 Sampled well

3 Aug 83 8:26 4.55 785.59

10 Aug 83 9:58 5.55 784.59

17 Aug 83 8:39 6.29 783.85

24 Aug 83 10:12 5.56 784.58

31 Aug 83 9:21 5.60 784.54

6 Sep 83 11:55 7.30 782.84 Sampled well

14 Sep 83 1:25 5.46 784.68

21 Sep 83 10:39 5.10 785.04

28 Sep 83 1:51 6.79 783.35

6 Oct 83 9:48 4.68 785.46
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Ground-Water Elevations

Rockeye

Boring Number: WES-1o-10-83

Top of Pipe Elevation: 784.86 ft MSL '

Screen Interval Elevation: from 768.91 to 759.69 ft'MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft it MSL Remarks

16 Ju1 83 4:50 12.00 772.86

18 Ju1 83 9:36 12.08 772.78

19 Ju1 83 3:25 12.19 772.67

20 Jul 83 3:10 11.98 772.88

21 Jul 83 '9: 47 12.13 772.73

22 Jul 83 3:45 12.08 772.78

23 Jul 83 7:06 12.31 772.55

27 Jul 83 9:42 12.64 772.22' Sampled well

3 Aug 83 8:12 12.36 772.50

10 Aug 83 9:48 12.61 772.25

17 Aug 83 8.:28 12.73 772.13

24 Aug ,83 10:01' 12.86 772.00

31 Aug 83 12:37 12.83 772.03

6 Sep 83 11:38 13.03 771. 83 Sampled well·

14 Sep 83 1:44 13.32 771.54

21 Sep 83 1:02 13.35 771.51

28 Sep 83 2: 39 , 13.60 771. 26

6 Oct 83 9:11 13.50 771.36
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Ground-Water Elevations

Rockeye

Boring Number: WES-lO-11-83

Top of Pipe Elevation: 807.66 ft MSL

Screen Interval Elevation: from 796.70 to 7~7.58 ft MSL

Grid Coordinates:

Depth to Water Elevation,
) Date Time Water, it it MSL

83 8:54 5.95 801. 7131 Aug

1 Sep 83 2:06 6.00 801.66

2 Sep 83 9:15 6.12 801.54

3 Sep 83 10:57 6.15 801.51

5 Sep 83 8:20 6.30 801.36

6 Sep 83 11: 49 6.33 801.33

7 Sep 83 8:25 6.20 801.46

14 Sep 83 1:33 6.20 801.46'

21 Sep 83 10:32 6.22 801.44

28 Sep 83 1:41 6.62 801.04

6 Oct 83 9:38 5.86 801.80

M-63

Remarks

Sampled well



Ground-Water Elevations

Rockeye

Boring Number: WES-10-12-83

Top of Pipe Elevation: 825.35 ft MSL

Screen Interval Elevation: from 802.00 to 792.83 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

31 Aug 83 8:35 30.1 795.25

1 Sep 83 2:16 25.00 800.35

2 Sep 83 9:13 24.75 800.60

3 Sep 83 11:02 24.64 800.71

5 Sep 83 8:24 24.58 800.77

6 Sep 83 11:51 24.68 800 •.67

7 Sep 83 8:27 24.81 800.54 Sampled well

14 Sep 83 1:31 24.95 800.40 .

21 Sep 83 10:34 25.11 800.24

28 Sep 83 1:48 25.42 799.93

6 Ott 83 9:42 25.40 799.95
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Ground-Water Elevations

Rockeye

Boring Number: WES-IO-13-83

Top of Pipe Elevation: 816.17 ft MSL

Screen Interval Elevation: from 800.85 to 791.71 ft MSL

Grid Coordinates:

Depth to Water'E1evation,
Date Time Water, ft ft MSL Remarks

1 Sep 83 10:38 14.43 801.74

2 Sep 83 9:20 15.48 800.69

3 Sep 83 10:53 15.44 800.73

5 Sep 83 8:16 ,15.34 800.83

6 Sep 83 11:32 15.30 800.87

7 Sep 83 8:22 15.58 800.59 Sampled well

8 Sep 83 8:13 15.77 800.40

14 Sep 83 1:48 16.06 800.11

21 Sep 83 12:58 15.77 800.40

28 Sep 83 2:35 15.83 800.34

6 Oct 83 9:14 16.00 800.17
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M-66

NOTE: See data for well WES-10-14A-83 and WES-IO-l4B-83

Ground-Water Elevations

Rockeye

Boring Number: WES-10-14-83

Top of Pipe Elevation: 815.92 ft MSL

Screen Interval Elevation: from 784.47 to 7,75.36 ft MSL

Grid Coordinates:

I
I
I
I
I
I
I
I
I
I"
I

\.

I
I
I
I
I
I
I
I

Remarks

Blew well with
air for approx
imately 2 hrs

Sampled well

Dry well

769.8246.102:30

Depth to Wa te r Elevation,
Date Time Water, ft ft MSL

2 Sep 83 9:31 34.17 781. 75

3 Sep 83 10:33 39.60 776.32

5 Sep 83 8:04 39.87 776.05

6 Sep 83 11:19 39.74 776.18

7 Sep 83 8:15 39.68 776.24

8 Sep 83 8:03 44.45 771.47

9 Sep 83 11:42 44.38 771.54

10 Sep 83 1:19 44.34 771.58"

13 Sep 83 10:52 45.00 770.92

15 Sep 83

20 Sep 83
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Ground-Water Elevations

Rockeye

Boring Number: WES-10-14A-83

Top of Pipe Elevation: 815.21 ft MSt

Screen Interval Elevation: from 791.06 to 7B2.2l ft MSL

Grid Coordinates:

M-67



Ground-Water Elevations

Rockeye

Boring Number: WES-10-14B-83
Top of Pipe Elevation: 815.44 ft MSL
Screen Interval E1~vation: from 803.99 to 794.87 ft MSL
Grid Coordinates:

23 'Sep 83 9: 29 19.65 795.79
24 Sep 83 11:38 14.78 800.66
26 Sep 83 10:02 14.53 800.91
27 Sep 83 9:11 14.52 800.92
28 Sep 83 2:14 "14.50 800.94

6 Oct 83 9:29 14.75 800.69

Date

22 Sep 83

Time

9:11

Depth to
Water, ft

12.01

A4-68

Water Elevation,
ft MSL

800.43

Remarks

Open hole - blew
water from
boring
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Ground-Water Elevations

Rockeye

Boring Number: WES-10-15-83'

Top of Pipe Elevation: 792~34 ft MSL

Screen Interval Elevation: from 765.98 to 756.80 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Wa ter, ft ft MSL

3 Aug 83 10:42 19.85 772.49

5 Aug 83 8:11 19.83. 772.51

6 Sep 83 11:24 19.88 772.46

7 Sep 83 8:18 19.95 772.39

8 Sep 83 8:08 19.91 772.43

9 Sep 83 11:46 19.92 772.42

10 Sep 83 1:23 19.92 772.42

14 Sep 83 1:53 20.00 772.34

21 Sep 83 12:02 20.15 772.19

28 Sep 83 2:19 20.29 772.05

6 Oct 83 9:23 20.25 772.09

A4-69

Remarks'

Sampled well



Ground-Water Elevations
Rockeye

Boring Number: WES-1D-16-83
Top of Pipe Elevation: 788.42 ft MSL
Screen Interval Elevation: from 766.97 to 7.57.83 ft MSL
Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

9 Sep 83 11:37 18.52 769.90
10 Sep 83 1:12 18.75 769.67
12 Sep 83 3:38 18.74 769.68
13 Sep 83 10:47 18.98 769.44
14 Sep 83 1:20 19.13 769.29
15 Sep 83 1:57 19.10 769.32
21 Sep 83 10:57 19.44 768.98 Sampled well
28 Sep 83 2:08 19.53 768.89·
6 Oct 83 9:55. 19.25 769.17

M-70
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Ground-Water 'Elevations

Rockeye

Boring Number: WES-10-17-83

Top of Pipe Elevation: 779.60 ft MSL

Screen Interval Elevation: from 766.26 to 7~7.09 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

12 Sep 83 3:30 12.05 767.55

13 Sep 83 11:08 12.18 767.42

14 Sep 83' 1:01 12.33· 767.22

IS Sep 83 1:51 12.22 767.38

.16 Sep 83 2:37 12.08 767.52

17 Sep 83 6:50 12.33 767.27

19,5ep 83 9:17 12.40 767.20

21 Sep 83 10:46 12.49 767.11' Sampled well

28 Sep 83 1:58 12.70 766.90

6 Oct 83 10:09 12.88 766.72

M-71



Ground-Water Elevations

Rockeye

Boring ,Number: WES-10-18-83
Top of Pipe Elevation: 777.09 ft MSL
Screen Interval Elevation: from 763.68 to 7?4.7l ft MSL
Grid Coordinates:

Depth to Water Elevation,Date Time Wa ter, ft ft MSL Remarks
12 Sep 83 3:29 9.30 767.79
13 Sep 83 11:05 9.58 767.51
14 Sep 83 12:56 9.58 767.51
15 Sep 83 1:49 9.60 767.49
16 Sep 83 2:35 9.32 767.77
17 Sep 83 6:47 9.58 767.51
19 Sep 83 9:15 9.70 767.39
21 Sep 83 10:45 9.73 767.36 . Sampled well
28 Sep 83 1:56 10.03 767.06

6 Oct 83 10:10 10.00 767.09

A4-72 .
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Ground-Water Elevations
Rockeye

Boring Number: WES-10-19-83
Top of Pipe Elevation: 786.60 ft MSL
Screen Interval Elevation: from 776.27 to 767.09 ft MSL
Grid Coordinates:

Depth to Water Elevation,Date Time Water, ft ft MSL Remarks
13 Sep 83 11:01 10.20 776.40
14 Sep 83 1:06 n.78 774.82
15 Sep 83 1:53 11.95 774.65
16 Sep 83 2:34 12.15 774.45
17 Sep 83 6:55 12·.50 774.10
19 Sep 83 9:21 12.96 773.64
20 Sep 83 1:24 13.12 773.48
21 Sep 83 10:49 13.06 773.54' Sampled well
28 Sep 83 2:02 13.25 773.35
6 Oct 83 9:57 6.38 780.22

M-73



Ground-Water Elevations

Rockeye

Boring Number: WES-lO-20-83
Top of Pipe Elevation: 805.86 ft MSL
Screen Interval Elevation: from 778.42 to 7,69.27 ft MSL
Grid Coordinates:

Depth to Water Elevation,Date Time Wa ter, ft ft MSL Remarks
14 Sep 83 1:28 32.58 ' 77 3.28
15 Sep 83 2:59 32.34 773.52
16 Sep 83 2:32 32.22 773.64
17 Sep 83 6:58 32.37 773.49
19 Sep 83 9:25 32.50 773.36
20 Sep 83 1:21 32.21 773.65
21 Sep 83 10:37 32.49 773.37 Sampled well
28 Sep 83 1:50 32.94 772.92'

6 Oct 83
,

9:45 32.77 773.09

M-74
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Ground-Water Elevations

Rockeye

Boring Number: WES-10-21-83

Top of Pipe Elevation: 784.56 ft MSL

Screen Interval Elevation: from 771.17 to 7~2.06 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

16 Sep 83 2:41 13.78 nO.78

17 Sep 83 6:53 14.25 770.31

19 Sep 83 9:19 14. n 769.79

20 Sep 83 1:26 14.91 769.65

21 Sep 83 10:43 15.15 769.41 Sampled well

23 Sep 83 9:40 15.59 768.97

24 Sep 83 11:42 15.87 ,768.69

28 Sep 83 2:00 15.55 769.01'

6 Oct 83 10: 13 16.26 768.30

M-75



Ground-Water Elevations

Rockeye

Boring Number: WES-10-22-83

Top of Pipe Elevation: 825.98 ft MSL

Screen Interval Elevation: from 807.58 to 798.41 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks

17 Sep 83 12:50 30.0 795.98 Open hole -dry

20 Sep 83 11:28 7.57 815.41 Open hole

21 Sep 83 12:55 8.87 817.11

22 Sep 83 8:46 9.95 816.03 Purged well

23 Sep 83 9:36 11.54 814.• 44

24 Sep 83 11:47 10.63 815.35

26 Sep 83 10:10 '10.11 815.87

27 Sep 83 9:16 10.00 815.98'

28 Sep 83 2:43 10.05 815.93

6 Oct 83 10:03 9.64 816.34

A4-76
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APPENDIX AS

Laboratory Test Results for Samples of the
Unconsolidated Overburden Collected

from Selected Monitoring Wells
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Physical Soil Test Procedures and Results

Standard soil test procedures as specified by Engineer Manual 1110-2-1906.

"Laboratory Soil Testing." were followed during testing.

Unified Soil Classification System

Classification of soils according to the USCS depends upon grain-size

distribution and the Atterberg limits. Grain-size distribution °is determined

with sieves and the liquidity and plasticity limits (Atterberg limits) are

determined with standard devices. The liquid and plastic limits are the

water contents at the boundaries between theisemiliquid and plastic state
° ;!I
and the plastic and semisolid state. respectively.

~ater content and density

~ater content and soil density are important engineering relationships

and are useful correlations among samples for which a full suite of physical

test data are not available. Water content is the amount of free water in a

soil and is determined by the following formula:

W
W = w

W
s

where

W = water content

W = weight ·of water
w

W = dry weight of soil
5

AS-l



Density or dry unit weight is determined according to the following formula:

W
D = s

V

where

o = density

W = dry weignt of soil
s
V = volume of soil

Permeability

Permeability is a measure of a soil's ability to transmit a fluid;

in the current study the fluid is water. The flow of water through a

soil is governed by Darcy's law:

q = KiA

where

q = rate of discharge through a soil 6f cross-sectional area A

K = coefficient of permeability

i = hydraulic gradient (the loss of hydraulic head per unit distance
of flow)

A = sample area perpendicular to flow

For coarse-grained materials, permeability tests are usually conducted in a

constant head apparatus. In this equipment, an overflowing reservoir maintains

a constant head on a soil sample of specified dimensions and the amount of

water passing through the soil in a specified time is collected and measured.

The permeability is then calculated according to the formula:

where

KZO = coefficient of permeability, em/sec at ZO°

Q = quantity of flow, cc

AS-2
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Chemical Test

L = length of specimen over which head loss is meas'ured, cm.
If piezometer taps are used, L is equal ~o the distance
between piezometer ~aps.

R
t

= temperature correc~ion factor for viscosity of wa~er

h = head loss across, sample or between piezometer taps, cm

x • ammonia concentration in NaCl leachate, mg/L

.05 = volume of NaCl leacha~e, L

18 = mil~equivalent weight of ammonium ion, mg/meq

g • weight of sedimen~ sample, g

% S = percent solids in sediment sample (as decimal fraction)

Cation Exchange Capaci~y

Cation Exchange Capacity (CEC) te'st, procedures as specified by Technical

. Report EPA/CE 81-1, "Proced~res for Handling and Chemical Analysis of Sediment

and Water Samples," 'were followed during tes~ing.The 'CEC of a so11 is a measure

of the cations reversibili~y capacity from the surface of the crystalline

matrix of a mineral. The CEC is expressed· ~~ millequivalen~s per 100 grams
; ! I

and is calculated from the following formula:

= ex mg/!) ,COS) (100)
(18 mg/meq) (g) (% S)CEC/lOOg

where

I
I
I
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Laboratory Soil Test Results

Dye Burial Grounds

Cation
Dry Hater Liquid Plastic Plasticity Exchange

Boring Samp le Depth Density Content Limit Limit Index Penneability Capacity
Number Number ft 1bs/cu ft Percent Percent Percent Percent USCS** cm/sec meq/lOO g-
2-I-Hl l 0.• 92-1.87 101.0 21.9 38 19 19 CL 7.83

2-l-81 2 6.0-6.95 l25.l U.l 25 14 U CL

2-2-81 l 0.0-1. 65 93.3 21. 2 46 21 25 CL -7 2.542.97 x 10

2-3-8l 1 0.0-1.l5 108.9 18.4 44 23 21 CL 4.49

2-3-81 2A* 5.0-5.65 -- 14.3 -38 14· ... 24 CL

2-4-8l 1 0'.0- 2.2 91.4 18.5 42 21 21 CL 2.81

:x-
VI 2-5-81 1 0.0-1. 55 93.8 18.0 44 23 21 CL . 4.51I
~

2-5-81 2 5.0-6.1 117.0 8.8 25 14 11 CL
4._ .. .....

2-6-81
.........

1 0.0-2.2 82.7 15.8 31 17 14 CL

2-6-8l 2 5.0-6.33 106.3 15.4 38 15 23 CL -5 0.493.86 x 10

. 2-7'-81 l 0.0-2.0. 105.5 9.2 34 15 19 CL 5.06

2-8-8l l 0.0-2.25 84.8 17.1 39 18 21 CL

2-8-81 2 5.0-6.69 117.0 13.4 39 16 23 CL -8 6.385.98 x 10

'* Jar sample
'** See Figure E-l

()
..- - - - - - - - - _.- - _. - ._. - - - -
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- - - .- - - - - - - - - - - - - - - -Laboratory Soil Test Results

HcComish Gor~

Cation
Dry \~a ter Liquid Plastic Plasticity Exchange 0

Boring Sample Depth Density Content Limit Limit Index Permeability Capacity
Number Number ft 1bs/cu ft Percent Percent Percent Percent USCS** em/sec meq/lOO g-
4-.1-8L L 0.0-2.08 U5.1 L5.0 29 15 14 CL 4.28 ·\t
I,-i-HL .) 5.0-&.55 LLO.8 L7.U 27 16 L1 SC..
4-1-8L 3 10.0-10.3 86.6 10.3 L9 12 7 SP-SC
4-L-81 4 L5.0-L6.97 100.0 15.0 28 17 11 SC
4-1-8 L 5 20.0-22.05 87.8 L1. 3 . NP+ NP NP SP-SM
4-L-8L 6 25.0-27 .08 95.6 L5.5 NP NP NP SM
4-1-81 7A* 30.0-30.3 -- 21. 5 NP NP NP
4-L-8L 8 32.5-33.3 97.1 19.1 25 18 .. 7 CL
4-1-8 L 9 37.5-39.55 102.4 23.1 26 18 8 CL l. ·~J:),~t~··

4- L-"8 L 10 40.3-42.48 104.4 17.2 NP NP NP ML
. ~

.... "'J'~~#:r-'
:"" ~,

:J:' 4-2-81 L 0.0.;..1. 27 118.8 10.6 22 13 9 SC . ~:12.~-
U1 ... : -;..I 4-2-81 2 5.0-5.9 lL6.7 12.6 27 12 15 SC -,~

._, ';<'yI-'
\.D 4-2-8 L 3 LO.0-L1.97 96.9 13.9 24 .1,6 8 SC... ~ ..

.~:~~~r·:~4-2-81 4 15.0-16.60 101.1 22.9 -- 29 24 5 ML.--.-,
:,;~~:4-2-81 5A* 20.0-21. 5 -- 30.0 ._.. ~ 21 16 5 CL-ML ·IA,
o .~f". ~"

4-2~8L 6 25.0-27.05 100.5 13.6 NP NP NP SM 2.87 .~~~._~-
~"""!...

4-2..,8 L 7 30.0-32.05 99.7 14.6 NP NP NP SM· _.~~

.. -4-3-8L 1 0.0-2.08 105.8 14.1 25 L3 12 SC
4-3-8 L 2 5.0-7.13 64.3 49.7 NP NP NP HL 2.93
4"':'3-81 3 10.0- L1.83 97.4 4.9 NP NP NP SM
4-3-8L 4A* 15.0-17.0 -- 24.-3 NP NP NP SP-SM

(Continued)

+ Not plastic
* Jar sample

** See Figure E-l

~



Labol-atot"V Sn:il. Test Results

McCamish Gorge (Concluded)

Cation
Dry Water Liquid Plastic Plasticity Exchange

Boring Sample Depth Density Content Limit Limit Index Permeability Capacity
Number Number ft Ibs/cu·ft Pe["cent Percent .Percent Percent USCS** cm/sec meq/ lOO g

4-4-81, L 0.0-2.26 99.0 20.7 39 L8 2L CL 6.58
4-4-8L 2 5.0-6.64 103.8 21.8 45 20 25 CL
I.-/,·-H I 1 10. 0-1 ~. ·19 9R.R 12.n 1~ 19 ICl r,J.
4-4-tH 4 L5.0-L6.7 87.7 9.9 J2 14 18 SC
4-4-8L 5 20.0-22.08 91.1 5.8 NP NP NP SP-SM
4-4-8L 6 25.0-26.50 93.7 18.4 NP NP NP SP-SM . -54-4-8l 7 27.8-29.90 98.4 23.9 UP NP NP SM 3.99 x 10
4-4-8L 8 35.0-37.05 89.8 33.6 31 16 15 CL

4-5-81 1 0.0-1.8 100.5 23.6 35 L6 19 CL
4-5-8L 2 5.0-6.36 102.5 21.1 38 18 20 CL
4-5-8L 3 LO. 0-11. LO 91.8 22.9 30 17 13 SC 3.36

:x- 4-5-8L 4 14.3-16.0 96.7 14.7 NP NP NP . SPlJ1
I 4-5-81 5 L8.6-20.05 89.8 22.4 NP NP NP SMtv

0

4-6-8L 1 0.0-2.14 115.0 12.4 NP NP NP SH 2.74
4-6-81 2 5.0-7.08 93.3 LO.2 NP NP NP SH
4-6-81 3 10.0- L1. 71 83.4 19.2· NP NP ~P ML
4.,..6-8 L 4 15.0-17 .17 92.3 27.4 NP NP NP SM
4-6-8L 5 19.5-20.;5 103.1 18·.4 NP NP Np· SM
4-6-81 6 24.• 2-26.36 101.9 23.1 20 17 3 SM

*
**

Jar sample
See Figure E-l
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Laboratory Soil Test Results

Demolition Area

I
I Cation :~;

Dry Water Liquid Plastic Plasticity Exchange
Boring Sample Depth Density Content Limit Limit Index Permeabi lity Capacity
Number Number ft 'lbs/cu ft Percent Percent Percen t Percent USCS** em/sec meg/l00 g

6-1A-81 1 0.0-2.17 102.6 2L.0 42 18 24 CL
6-lA-8L 2 5.0-6.21 U5.2 18.6 63 20 43 CH
6-LB:-81 1 0.0-1.14 120.2 15.0 34 18 16 CL
6- L8-81 2 5.0-6.14 114.1 17.9 48 16 32 CL 11.0
6-1C-81 .L 0.0-1.34 111.9 17.8 49 19 30 CL 20.0
6-LC-81 2 5.0-6.25 116.6 17.7 57 19 38 CH

6-2-81 .L 0.0-1. 58 98.8 22.8 35 20 ' .... 15 CL 8.60

;E:< 6-3-81 1 0.0-1. 74 8l.0 26.8 35 19 16 CL 4.60
U1
I 6-3-81 2A* 5.0-5.3 -- 15.6 44 18 26 CL

U1
'U1 :f

6-4-81 1 0.0-1. 46 103.5 19.3 33 20 13 CL 4.79
~

'.... ,- ...... - -
6-5-:81 1 0.0-1. 8 1l0.9 9.1 "'" 35 ,17 ._~. 18 CL 5.73 r

:

6-5-8L 2 5.0-6.85 118.5 16.0 44 ~ 22 22 CL c

6-6-81 L 0.0-1.41 110.8 14.1 40 16 24 CL 0
6-6-81 2 5.0-'-6.27 119.3 14.5 43 17 26 CL ' 5.60
6-6-81 3 10.0-11. 30 120.4 14.9 45 22 23 CL

6-7-8L L 0.0-2.22 111.3 16.3 46 L6 30 CL 5.67
6-7-Bl 2 5.0-6.45 11B.7 l7.0 42 20 22 CL

6-8-8L 1 0.0-L.55 103.8 21.5 36 21 15 CL 7.72
6-8-81 2 5.0-5.99 122.8 10.8 25 15 10 CL

(Continued)

'Ie Jar sample
** See Figure E-l



Laboratory Soil Test Results

Demoiition Area (Concluded)

Cation
Dry Water Liquid Plastic Plasticity .Exchange

Boring ~ample Depth Density Content Limit Limit Index Permeability Capacity
Number Number ft lbs/cu ft Percent Percent Percent Percent USCS** em/sec meq/lOO g

6-9-81 1A* p. 0-1. 7 -- 7.4 30 13 17 . SC

6-10-81 1 0.0-2.08 81.6 14.8 41 19 22 CL
-86-10-81 2 5.0-6.99 109.7 17.4 45 19 26 CL 3.01 x 10 35.8

6-io-81 3 10.0-11. 49 110.0 20.8 47 25 22 GL

6-11-81 1 0.0-2.39 98.5 13.0 32 18 14 CL 7.19
6-11-81 2 5.0-5.71 101.1 22.0 36 19 ~.~ . 17 CL

6-12-81 1 1.10-2.20 108.4 20.8 57 18 39 Cif 3.53
:J:' 6-12-81 2 5.0-6.01 132.9 7.9 26 12 14 CLU1
I

U1
(jI

6-13-81 1 0.0:"1. 29 113.2 17.3 50 17 33 10 •.7eH

* Jar sample
** See Figure E-1

,-, ..~.'- _.-.-._,.-.,_ ..'_.-,...~ .... _... _._ .. - --
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Cation

Dry Water Liquid Plastic Plasticity Exchnntlc
Boring Sample Depth Density Content Limit Limi t Index Permeabi 11 ty Capacity
NUllibcr Number ft Ibs/cu ft Percent Percent Percent Percent USCS** em/sec meq/lOO g

6-IlI-81 1 O~ 0-1. 61 115.6 15.8 27 16 11 SC
6-14-81 2 5.0-7.06 98.8 24.0 28 19 ' 9 CL -6 5.652.77 x 10
6-14-81 3 10. 0-11. 67 101.1 23.5 33 18 15 CL
b-14-8l 4 15.0-17.07 87.0 33.3 61 24 37 cn
6-15'-81 1 0.0-1.35 111. 5 16.5 27 17 10 CL

6-16-81 1 0.0-1. 37 102.4 13.8 37 20 17 CL 11. 26-16-81 2A* ' 5.0-5.4 -- 10.7 29 15 14 CL

6-17-81 1 0.0-1. 39 101.0 22.7 28 17 11 CL 3.71

.6-18-81 1 . 0.0-1.63 ' 117.4 -,15.0 35 18 17 CL
6-18-81 2 5.0-6.58 112.9 13.9 24 14 10. SC

~
U1 6-:-19-81 1 5.0-6.88 103.6 23:2 42 18 24I CL 10.2U1 6-19-81 2 10.0-11. 66 99.7 25.2, 44 17 27-...J CL .'

'"6-20-81 1 0.0-1. 78, 110.8 19.1 27 15 12 CL 4.656-20-81 2 5.0-6.75 109.9
~r .'

18.9 J 35 14 21 . CL

* 'Jar sample
** Unified Soils Classification System

. '



Laboratory Soil Test Results

Old Rif 1e Ran~

Cation

Dry Water Liquid Plastic Plasticity Permea- Exchange

Boring Sample Depth Density Content Limit Limit Index bility Capacity

Number Number (f t) 1bs/cu ft Percent Percent Percent Percent USCS,'c* em/sec meg/100 g

EPA-1-83 1 0.0-2.4 110.7 18.6 34 14 20 CL 3.3X10-7 15.7

EPA-I-83 2 5.0-7.3 115.4 15.5 24 13 11 'CL

EPA-2-83 1 0.0-2.1 115.1 16.3 24 15 9 CL 12 .13

EPA-2-83 2 ~.O-6.35 114.0 16.8 32 14 18
..

CL

I:.PA-2-83 3 10.0-11.35 115.4 13.6 29 13 16 CL

EPA-2-83 4 15.0-15.95 114:9 9.6 35 16 19 CL

;l:<
lJ1 EPA-3-lD 1 0.0-2.25 108.5 19.2 34 15 19 CL 18.4
I

lJ1 \

OJ EPA-3-83 2 .':).0-6.08 120.6 13.6 38 . 18 20 CL

EPA-3-83 3 10.0-12.12 106.2 20.7 36 14 22 CL 2.13X10-6

EPA-3-83 4 15.0-16.1 123.7 14.0 35 19 16 CL

EPA-4-83 1 0.0-1.5 105.0 20.4 33 22 11 CL 16.8

EPA-4-133 3 10.0-12.18 109.1 20.2 44 16 28 CL

EPA-4-83 5 16.0-18.35 113.5 11. 2 31 17 14 CL

El)i\-~-R3 1 0.0-2.25 106.7 18.9 32 13 19 CL 20.5
._--.--- - -- ... -.._------- .. -

EPA-5-ID 2 5.0-6.135 109.2 11).1 :n .I.1t J~ CL_._._---------,.. -. -_. '-'.- -" .."

EPA-5-83 3 10.0-11. 22 110.0 15.6 23 14 9 CL 9.21Xl0-u

EPA-5-83 4 15.0-17.15 107.6 20.3 38 18 20 . CL

EPD-l-b3 1* BP*** - - 35 12 23 CL

EPD-1-83 2* BP - - 32 13 19 CL

EPD..,.1-83 3* liP - - 38 16 22 CL

EPD-2-83 1* BP - - 31 15 16 CL

_.- - III! ... .... - _......- -- ---- r-- .-- r-" r--'l r-' r--"- .. ----
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Laboratory Soil Test Results

Old Rifle Range (Continued)

Cation
Dry Water Liquid Plastic Plasticity Permea- Exchange

Horillg Sample Depth Density Content Limit Limit Index 'bility' Capacity
Number Number ilil lll§'/ cl!_f~ Percent Percent Percent Percent USCS** em/sec meq/100 g

---------- -

hPIl- ~-Il"l ~lli ,II\' '" .. J! 1'1 11" CL-- ..---.... _----.... _--
El'U-L-tB 3 HI' - - 35 16 19 CL

* - Jar Sample - #1 (South end of pit), #2 (Center of pit, fi3(Horth end of pit)
** - Unified Soils Classification System
*** - Bottom of Pit - N end of 1 = 512.20 ft msl; S end of 1 = 510.90 ft msl

N end of 2 = 511.70 ft msl; Send of2 c ~13.10 ft msl
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Laborator~oil Test Results

Rockeye Site

Ca t ion
Dry Water Liquid Plast ic Plasticity Exchange

Boring Sample Depth Density Content Limit Limit Index Permeabi li ty Capacity
Number Humber . ft Ibs/cu ft Percent Percent Percent Percent USCS** em/sec meg/ lOO g

10-l-81 l 0.• 0-1. 84 116.2 9.6 NP+ NP NP SH

lO-l-81 2 5.0-6.l6 118.0 9.6 24 15 9 GC . l.76

10-2-81 l 0.0-1.29 101.4 18.2 33 20 13 C4
-6 5.985.20xlO

+ Not plastic.
** See Figure E-l

~



Laboratory Soil Test Results

Rockeye Munitions Facilitr

Cation
Dry Water Liquid Plastic Plasticity Permea- Exchange

Sample Density Content Limit Unlit Index bility Capacity
Barf ng Number Number Depth (ft) 1bs/cu ft Percent Percent Percent Percent USCSu em/sec meq/lOO g

WF.S-10-3-83 1 0.0-1.90 100.8 21.6 45 20 25 CL 19.0
WES-10-4-83 1 0.2-1.35 102.9 17.3 38 20 18 CL

2".3xlO-7 16.3
WES-10-4-83 2 5.0-7.25 108.3 19.9 34 15 19 CL
WES-1O-4-83 3 10.0-12.5 122.4 8.3 25 16 9 CL
WES-1O-5-83 1 5.0-6.85 113.7 17 .4 30 17 13 CL 17.9
WES-I0-6-83 1 0.0-0.95 106.8 9.6 25 15 10 CL 14.0
WES-1O-6-83 2 5.0-6.07 114.3 15.2 24 16 8 CL

;l:' WES-1O-7~83 1* 0.0-0.4 -- -- 35 20 15 CL 19.1
U1 WES-1O-8-83 1 0.0-1.33 102.0 9.24 31 17 14 CL 321.0I
I-' WES-1O-9-83 1 0.0-2.05 107.8 9.5 34 17 17 CL 401.0N
(jI WES-IO-10-83 1 1. 5-2.9 100.6 19.6 29 17 12 CL 333.0

WES-1O-11-83 1 0.0-2.33 89.1 12.7 32 18 14 CL 6.4
WES-JO-11-83 2 5.0-6.49 107.2 20.7 48 22 26 CL
WES-1O-12-83 1 0.0-2.38 87.6 15.7 41 21 20 CL 14.4
WES-1O-13-83 1 0.0-1.56 97:6 11.5 49 19 30 CL 13.4
WES-1O-14-83 1 0.0-1. 85 115.7 6.7 34 15 19 CL
WES-1O-15-83 1 0.0-2.25 100.7 10 .3 16 12 4 SM-SC 19.7
WES-10-16-83 1 0.0-1. 95 ---------------- Fill Material ---------------------- -5WES-IO-17-83 1 0.0-2.33 107.1 14.3 40 17 23 CL 3.20xlO 9.7
WES-1O-18-83 1 0.0-1. 73 ---------------- Fill Material ----------------------
WES-10-19-83 1 0.0-2.24 100.2 8.5 27 16 11 CL 4.9

* Jar sample

** Unified Soil Classification System

" . . !- - - - - - - - .- - - - .- - - - - - -
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C _...:_ lOGL-.

10 . 1 O· 'J G .1 o .or, a.a: o ocr;; Q·{;C~~.JG:J 100 ,-... 0 J

CRAII4 ~IZl:. III MIL.L1I1ETlR:J

(or:;el.f.~
I GRAVEl. I ~R~D I ~1l.T OR CLAYI (:)n,~[ I t :"~ J (~n,~[ , ;tEDIUM , f Ill: I

I L 33 PL 20 PI 13 IG~. IIIOT 1-:."1. 18.2 CRANE NWGC ROC~EYE NORTH OI5[HA~GlPROJECT
CI r:~~ If : UP I rill

SANDY CLAY (CL), BROWN. BORING NO . 10-2-13: ':.Af1 P Lf. ~W. 1.
OEPTllIEl.EV 0.0-1.29 . DATE ') i Nfj~ '32

GRAOflTION CURVE



-,-.--,-----,0

HYDROMETERU.S. SIlHWIlIiO SIEVE NUMU!:IISU.S. SJA"OAKO SIEVE OPENING IN INCHES

6 4 3 2 rl I { ~ i 3 4 6 810 f-l0 30 40 50 70 lad 140 zoo
100r-. I I r- - I - - -- r- 1-' - - 1- - I ~ ~ '9 :'::'t!C: I . I -'---'

_.-.__._-_ITlJLLI-LI_J1ITI.JJT-I---fILL,-r-l~n~ITIII_., . 11_1_1_1_1__1_1_1. I

90 I-I-I-I--I·I-I-I-/-I-I-I-I--I·I-I-I-·I-I-I-I·-I--H-I-I-I-I-1-1-·-I--I·I-I-I-I-I-I~--I--111-1-1-1-1--1-1---110

-·-J---I----II-I-I·-I-I-I-I-I---H-I-I-I-I-I-I--I---H-I-H-1-1-1--1---11-1-1-1-1-1-1--1---1+-1-1-1-1-1-1--1 .1

80 t-I-'--~ ·I·I· ._1_1_._._1__·• 1_1_1_1_1_1_1_1__•· 1_1_1_1_1_1_1-1--.---- -I 120

1-,-,-,---
I-

~ 70 I-I-t-t-II-I-I-I--I-I-f-I-I'I-j-I-H-j-I-I-I-I'I+H-I-I-I-I'1-1-I-H'-I-I-I-III-H~I-I-I-I---l30 ~
o

z

llJ
3:

I--l-I-j.:-.·---·-··

-'-'-H-I-I-I 11-I-1--H-I-I-1 I-.-.--._--.. '-"'-'-'-1-1-1 1-1-1-1-1-1-1-1--1---1+1--1-1-1-1---'---'

lJ...

-l--1-H-1-I-I-H-I-I--H-I-I-1 .140 r
m

~501-1-1-.I-H+I~~==-+-i-~t==-I' 1-~1-t=-H~-jj=j-jt= =1----150 j
~40I-I___j-I-I-I-I-I----~=-~,--~I--~-=l-f=--·~I=-=l=-I-· ·---~=I--f=---r~I=·---1~60.~
w

~ I-'I-l-'I-I'I'I-I--I'-'I-I-'I-I--I-I"I--l-l-~I-t-I-I-'I'l-l-I~tl-I-'-l-I'I-rl-I-I-I-I-"--~-tl-I--I-I-I-'t'I-'--\ ~Q.30 ----- -----.---------1---- .-- --1----------1----.:-1------- ---70 w
0...

~ 60 tl=I=1=rntLlrr-1=1-'-'--'-'-'-'-'-'-
r
m

:J:'
l/l
I.....

W
o

-':-1-1--1-1-1-1-1-1-1-1-1-'--I-/-t-H-t-1-j-.t--H-H-H-t-1 I H+I-I-I-I-I-I--I/+-I-I-I--I-I--1 I

20 .-.--.-.-_. -·-J-I---f-J-·I---I-H-I-J-I-I-I--I---I-I-I-I-I-I-I-I-I---I-I-I-I-I-I~-'--'---'-'-'-"-'--'-",-1 IBO

--'I.-~__ '----I-I.. I-I_-'-.-I--I I -.-.-.-.-.--.&---1-.-.-1-1-1.-1-1--\----1 H-I-I-I-I-l-I---H-I-I-I--I-I-I----I-l

101-1-1-1--1-1 H-I-I-t-I-t--H-I-t-H-I-t I 1-1-I-I-H--I--1-I---I-I-H-H-I-I 1 1 -'-·-·-+--·-1 190

1--1-1-1'---1·'·1-1-1-1--1-1-1---·1-1-1-1-1-1-1--1-1---1-1-1-1-1-1--1--1-1 I-I-I-I-H-I-I I 1 -'-'-1-1-1--1 I

-51050

C
--- GH 1 a .5 L..L_L-J I
CUBBLES 5 GRAVEL 6ili"IN SIZE IN MILLIMETERS D.' 0.05 O:O·I~O:OO~' , _,100__._. ... 0 001

. co""', I flU' ~. . ...§ANiJ 3 .
COAR"E I MEOIUI1-' 'I .fINE SILT OR CLAY' J

01._1 I I

500 100

ILL 45. IPL 20 IPI 25 IGS INATW.1. I I
CLASSIfICATION PROJECT

CI.AY (<:1.) & ·Bt:O\.'r~: 'l'I{ACE OF SAND

CRANE NAVAL ~EAPONS

SUPPORT CElHER

BORING NO. HES-IO-3-B3 SAMPLE NO.

I GRHDAT I PN CUHVL:: IOEI'.TttlELEV 0.0-1.90 'OATE 30 NOV B3

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



- - - - - - - - - - - - - - - - - - -
~[tcr~~c~rH]I1~f3~~~HlflIIJJ I 11[[[0=]=00

U.S. STilflOlIIW SIEVE OI'E1ll1W IN wellES

\ 6 43 2d-1~-ii
\ OOr-'-'-IT-rnl r-I-'-I'-n,l-rH

I-I-J--I---I-I-I-I-I-I·~I-I-I---

U.S. SlIlIWlllW 61tH NUMUERS IIYDIlUM[ T[K

1-1-1--I----1H-I-I-I-I-I--I----I-I-I-I-·I-I--J-J--I----I-I-I+I-I-I--I-I----I·I-I-+C-I-.-.-.--.·----.·.-.-·.-.-.-.-·--··---

······-·-·-·-·--I--H·I-I-I-I-I-I--I---II-I-I-I-I-I-I-I---I+I-I-J-.I-J-I--I---I·I+H-I-I-'-I--I I

H-t-I--I--H+I-I-I..:..-t-I---l--IH-H-I-I-I-I--I-I-I-I-I-I-I-I--I-----I

···-··-·-·-·-·---·-~·-·-·-·-I-l-·-I---H-I-H-I-I-I-~---I·I-I-H--I-I-I-,-1---.

20

~

30 :x:
0.....
W
3:

40 >-
aJ

n::
w

50 ~
a:
0
u

60 ~
z
w
u II ;~

n:: .-.;.",

70 ~"

60

90

-··-·-·-·-·-1 1

-'~-I-4-I-1 I

-·-~-·-I-I-I-j

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

... -...-.-.-.-.-.--.\ 0

-1-1-1---1 1

-1-1-1-1---11-1-1-1-1-1-1-1 1

-H-l-I-~--·-

·H-I-I-I--I---H-I-I-I--I-I~I 1 I

-.-I-.-.-.~.---. l..._._I_I_J._I-I--I___I

I 1 ~ 1"1-1-1---1-1-'--'--'--..

-·--·-I~---I-H-I-I-I-I-l-I--· -1+ 1-1--1-1-1-1-1----1

-1-1-1~--I·I·I-I-I-I-I-I-I--II-I-I-I-I-I-I-1 I

--.-.-.--.----•.I-.-I-I-I--··-I---I----I-I·I--J-I-I-I-I--I----.:.....j

---'--11-1-1--.----

'-I I·I-~-I-I-I--·-·--_··

-1--1---1--.----· .

-I--J-.l--'I---I-I-I-H-+-I--t 1 I

-~I-I_I-I-I---I-I-I-H-I-I-I-I---H-I-I-I-I-I-I-I I

-1--1 I 1-1-1-1-1-1-4-1-1 I

-I~ I I-H-I-I-I-I~-·--·,'-

I-l-t--I--H+-I-I-I--I-I I I

I--J-I-I I

101-1---'-'---

201-1-1 I 1·1-1-1-1-1-1-1 I I 1-

tt-f--I-I-"I-l'-'-'r-tl-/-I',-rl,-,-l-'-' I
60 --1--..- .. ---- ---- u-.-.-.-

901-1-1--1---1 1-1·1-1--1-1-.--.--_·-·-

~ 40 "-1-1-'---1-1-1-1-1--1-1-1-'--

W
U
n::
hJ
IL 301-1--1-1---1+1+-1-1-.-1-'--'-"'-

~70[~=;=='
:x:
o

~-I-.1--1·1-1-1 -I-I-I-t-I 1
W
3: 601-1-1-1---1-1-1--1-1-1-1-1-1 H-I--I-I-I-I-I-1 I
>-: Ltt-'-'-""-'-f-'-'-'-'-'-'-'-'-'-'-'-j-J I
w50 ---'--.--z
: I-I-I-I--IJ-I·I-I-I··I-I-I--H·I··I-I-I-I-I-.-.--····-·-·-.-.-.-.--

:J:
Ul.
I

I-'
W
I-'

1_1-1--1---1·1 H-I-I-I-I-I---l-I-H-I-I-l-I--I---I-I-I-I-~·-'-·--I-·--·H-I-I...-J--I---I-II-I-I-I-I-I-I 1

_. ... l I I 1100
0.01 0.005 0.0010.05

L.l 1 I I LL.L...LLL I 1 I I..LLLJ 1 I I I'
5U 10 5 1 0.5 0.1

GRAIN SIZE IN NILLINETERS

I COBBLES 5iiiiH:;Em!!!I~-ri~-[--60RRsE I il[nju~ANO I fiNE =:=J SILlOR CLAY I
OL~I I '-00'"SOU

LLI 36 IPL . 20 IPI 16 lOS INAT. ILl. I I PROJECT CRANE NAVAL ~EAPONS
CLASSifiCATION

CI.i\Y (CI.) , IH:O\·!N: h ITIt SAND
SUPPORT CENTER

BORING NO~ ~ES-10~4-83 SAMPLE NO.

I GHI'lOArIOI~ CUI~\'I:: IO[PT/I/EL[V 0.1-1.35 DATE 30 tlOV 63



0

10

20

l-

30 ~
-.
W
3

40 r-
ID

Ik:
W

50 ~
a:
0
u

60 l-

Z
W
U
Ik:

70 w
l1..

80

90

100
0.001

1-1-1-1 1 1

-l-J--I-f-I I

-,-,-,-,--1 1

- '-'-'-1--1 1

-1-1-1-1-1 I

0.01 0.005

tlYOKONETER

1 1--I·1-1-~_1-I-I--1 I

-I.........J-I 1 I·I.I-H-l-I-I---l I

-1-1--1--' I

H-·-·--·----·-·-

0.05

-1-.-·,-1---.----1.1-

1-1-1-+-1-1 I·H+I-I.........J-I-I I

-'-'-1-1-1--1--1 I·I-I-f-I-I-t-I--I I

-.--.~-.-.-. 1 1-1-1-1-1-1-1-1 I I

0.1

I-I-f-f--·--_·-

-1-f-f-I--f---II-I-H-f-1-1 I I

.·-.-1-1-1-1--1----1.1.1.-1·1-1-1--1--1.----1

U.S. srOflOllliU 6IEVE NUMUERS

B 10 16 20 30 40 50 70 100 140 200..-.-._.---.- _

-y-tn-i~·.~~.':~~:CI~-r:j-~ITI·':.:_:_:_.:_.: .~~.:====:_ I I

-.-I--.----.. t-i-I-.-I-.J--.J--. _

-.&-1--.----•.•-.0-1-.-1--.-1--. _

...:..I-I--I----I.I.I-I-I-l-I~ I I

•.........J-I--f--'··'-I--++-I-·I-I---l--I·I-I-H--I---l-l-I--I-I-H-I-I-I~I 1

I-t-I I 1

-1-1-1 I I

-I--I-I--I-·---H·I-~I-I-I-f--I---l-I-I-H-f-I-f I 1

-·-'.........J-I--I---I·I·I-I-I-I--·I-·I-I---I·I·I··I-I-I-I-I-I---1-1-1-1-1-1-1-1---1 I

··-·-·-·-·--·----···...··-·-·-·-·--·-----·····-·....-1-1-1--\ 1-1-1-1-1-1-1-1 I I

1-1-1--1--1-1·1··1-1-1-1-1-1 1-1

1--1-·1--1---1-1-1·-1-1-1-1-1--1---1-1-1-1-1-1-1-1--1--·-1-I-I-l-I-I-I-,-I I I

10Ejj I rlm-I+~-t--H-H-I-+-'-l I I-H++-I-o-.-.--

o lJI[~I-L-__lJ I I I I I I I J..LLL..L
500 100 SO 10 5 1 0.5

GRAIN SIZE IN NILLIMETERSI I GRAVEL I SAND -, •
~OBULES=_Cli'iRSc--:r-----=rJIlE CliAii:iE 1--"[iiJij"-lfJNE~ SIL T OR- CLAY

I--I-I--I---I·I·H·I-I-I~--·---··

801-1-1-·.-I---I·H+H-I-I--1 1

90'-'-'-'--

u.s. SrOUDllIlU SIEVE OI'ENJIlO IN INCIlES

100[[1=1 1 IT.lfIJJ:J+]t--~tllrIJ!I~

~ 50 h-I-I-I-I·I~-I-t-I-t-I-I-I·I~-I-I-I-I-~I·-I·I-I··I-I-r-I-1-\-I·H·I-I-I-1-1I I t+H-I-I-I-I---l

~ 701-1-·1--.--_···
<.:>

~:: /3 I rl:ttlll~~=~~:~:I-H+-I-I-I.I-I-I-I-l--:r-I~

20 1=1=I=llI1IJJrt='

~ 60 CO=I r·I-I-I-1-1-
1

I II-J-l-

r-
ID I-I-I-I---I·I-H-I-I-I 1 I I-I-I-I-H-I-I--.---

.....
:t'
U1
I

I-'
W
l\.)

15PL34LL -P-J --19 OS NAT H.I. PROJECT CRANE NAVAL HEAPONS

CLASSifiCATION SUPPORT CENTER

CLAY (C L). BIWIJN: l~ J'l'1I S1\ND BOR I NG NO. HES -10- 4-83 SAMPLE NO. 2

Ir------~~;-;::;-;~=--------i GRAOAT I UN CURVE IDEt:'TH/ELEV ~ .0-7 .25 nATE 30 NOV 83

Iiiii iiiiiii _. IiiI _.__ .._.._._ ..- _...- _..- --- - - -



• - - - - - - - - - - - - - - IIIi - - -

20 1-1--1-1--11·1-1-1-1'-1-1-1--1 1..1-1-1--1-1-1-1--1-1·1-1-1-1-1-1-1---11-1-1-1-'-'-'-'---

80 I-I-I-I---I·H....I-H-I-I-I---I-I-I-I-I-I-I-I-I---I.. I-I ....I-I-I-I--f-I---I·I-I.. I-I-I-I---I--l---

a

10

20

.....
30 l5

......
W
3:

40 >-
(I)

~

w
50 ~

a:
0
u

60 .....
z

~I
....
.-;)~

·f:....·.

70 W
0...

80

90

·_'-'-'-·-1 I

. '-1-1-1-1--1 I

HYOHOME TER

-I 1-1-1-1-1-1--1-1-1 I

-1-1-1--1---1-1-1":'1-1-1-1-1· I I

-'1-1-1 I 1-1·1-I-H-t~I-I~

I~·-·-·--··---·-··

1-f-I-I--I---I·I-I-I-I-I-t-1-1 1

1-1-1-1-1 I+I....H-+-I-I--I I

_._._._._._.__• •• 0-••••• __ • __'_" __I~

"'-'-~-I~--'---

....(!P-I-I-I-I--I-f--I---H+I....I-I-I-I-I~

-1-1-1-1-'--II-H-++-I-I I 1-1·1-1-1-1-1-1-1 I

1-1-1-1 I 1 I++-I.-J-+--l-l-I 11·1-1-1-1-1-1-1 I

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

U.S. SIANUHRU 61EVE NUNUERS

-I I 1---1-1-1-1-1-1-1-1 1 I

-··-1--1---1-1-1-1-1-+-1-1 I 1

-1---.--.----"..1-1-1-1-1-1-1--.----

-1-1 1 1---1-1-1-1....1-1-1-1-1-,-.--II-I-I-I-I-I-l-I---H-I-H--I-I-I-I I

-1-1-1-1--1·1 ..1-1-1-1-1-1·-1 I-I-I~--H-I-I-I 11-1+1-1-1-1-1-1

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

--I-I-I-I-I---I··I·I-I-I~-·-·-·---

1-1--'-1 I I-I-I-I-~I-I-I-I I

-.-.-.-.-~ I 1

H-+-I-I--f--l 1-1-I....H-I·-I-I-I--I·I·I....I....I-+-t-1-1 III

-·.-.-I--J-I-.--I----.-I-I--I---I-J-I-~--•.----•. 1-·1-.-.-1-1-1--.----

f--I·-I-I---H-I-H-I-I 1 1

-·~·--·----···-····-I-I-I~--·----···-

1-1-1--1---1-1·-1-14-1-1-1-1---

1-1..........+-1 1

101-1--1--1 1··-·....·-·-·-·-·--·----·-···-

90 I-l-.-.--_.,

U.S. STANURRO 61EVE OPENING IN INCHES
I J I :I

6 4 3 2 Ii 1 ~ i 3 4 6 6 J 0 J6 20 30 40 50 70 J00 140 200

100''''''-1-'-1-,-,-r'-'1-lrn-'l'-~1-=1']]j~~b11~[IJJ~_.;~II-'-IIlT:=~~~_I .,-,--.-.--r---.-----. I

-e ___

lL. 1-1-1 I II-H-I-I-I-I-I---

~

~ 501-'-'--'---
......

W

3: 601-1 I I 1·I-H-I-I-I-1-1 1
>-
(I)

~ 70 I-I-I-I--II·I-H-I-I-I I 1
Cl

§ 40t---- .. ~---t8 I lit--1- - I-I-I-I-~-I-I-I--I·I-H ....I-I-I-I-I--+I·I-I-·H-I-I-I I

u - - --. . .... - - - - - !- -f--. 1·1-1-1-1-1-1 I IH-H-t-1-1 I 1-1-1- I-I-I-I-t-·' I
~

~30 ------- .... -- - -f---It----t-----i

:J"
U1
I

I-'
W
W

1---1-1 I I H-I--I--I·--I -.-.-1---1----1-1-1-1,....1-1-1-1-·-1---t·I-I-H-I-I-f-- -1-1-1-1 1 I

oL I I I 1LLLLI I I I I LUll I I I I.ll.U.J I I I J.J..LLLLJ..-J. I 11 U.LL.L I 1 1100
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILLIMETERS

I COBBLES E-CiiHKSi!ill.!!.JJL rltlE ~S(J--"[DjU~ rlNE I SILT OR CLAY ~

ILL 25 IPL 16 JPI 9 IGS INIH ,ILi: I IPROJEC T CRANE NAVAL l-lEAPONS

CLASSifiCATION
Si\ND\' CI.t\Y (<:1.) CI{i\Y•

SUPPORT CENTER

BORING NO. I-1ES-10-4-83 SAMPLE NO. 3

1 GRRDAT I ON CURVE I DEP TH/ELEV 10.0-12.5 DATE 30 NOV 83



iii 4 6 610 16 20 30 40 50 70100140200

.;~iJT~I~=E~rrFf}I~E{~~1~rr:~:=:=~ 'Trr.J'-1 I I ,0

U.S. SIHIIOIIlIO SievE UI'[IIINO IN !NellES

I J' J6 4 3 2. Ii I.. T -
I OOrl~-r-.-rnrl-n-lI-n-lI-r

U.S. SlllIlUllllO 61[VE NUMuCKS t1YOIWM£ TER

90 tl ·1=1=llttIJ=I=I=I=rtttl=tl=I=I-UttCl=lj=I=1.1..I1IJ=tl=J-llIILttl=J=1IO

c-~I-I---HI-I-I-I-I-I-I---I·H-I-I-I--t-I--I---H·I-I-I-l--I-I-1---11-1-1--1-1-1-1..-1---.·.··.-.-.-.-.-.-.---

20

l-

30 J:
0....
I1J
::l:

40 >-
OJ

a::
w

50 (f)

~

a:
0
u

60 l-
:z
w
u
0::

70 w
0...

-1--.-1--.----
-·-·-·-1 I

-'··'-·-·-·--1---1

-·-·-·-·-·1--1 I

-·-I---f-·-·--·----

I-f--l-I-I---I-I+I-I-I-·I-t-I 1

····-·-·-J.-I--I---I-I·J·J":J-o-.-.--.---

-·-'-1-1---1·1-1··1-14-1-'--'---"

-1_1_1_1__• Io-'_I_._._I---I_t__• ._I·_'_I_I_._._I__• _

-·-.--l-I-I---I·I-I-H-I-I-I-I---I·I-I-I-I-I-.}-I I I

1-1-1 H·I·H-I-I-I-I---IH-I-I-I-I-I~---········

1---1-.--.---_...... -

-I-J-l-I-I I·I·H-H-I-I--l---I·I-H-I-I-I---·---··

.'-'-'-'-'--'-·---H-H-I-I-I-.--.----

-·-·-·-·---······+l-I-·I-I-I H'I-I-H-I-I-I---II-I-I-H-I~I 1·1-1-1-1-1-1-1-1 I

-... -..-.-. I I

-,-,-,---,-,·,-,-,-,-,-1-1---1-1-1-1-1-1-1-1 I 1

--1-1-1 I-I-I-H-I-I-I-I---II-H-I-I-I-I-I---I-I-I·I-I---f-t-.-.---

~I.-I.--'----

f-I-I-I---IJ·I·I-I-I-I-I-.---·······

80 l-I-.-.-_..

~ 40 ~I-I-I-.-I-I·I·I-I-I-·I-I-I--I·I_I-I_I-I_t-I-I--I-II-I-I-1-1-1-·1--·1·1-1-1_1-1-1-1-1--'.-.-.-
w
U
0::

~ 30 ~I-I-I--II·I-H-I-I-I-I--I·I·I-H-I-I-I-I I

u..

~ 701-1-1-1--1-1'1-'-1-1-1-1-1 I
o

a::
~ 50 \--.-.-.---..

W

::l: 60,1-1'-1-1 11-1-1-1-1-·1-1-1---
>-
OJ

:tJ
V1
I

t-'
W
oi'>

'·'-·'-:1-1-1-·'---1·,·'-'-·1-1-1-1 I 1-1-1-1-1-1--1-1--1---11-1-1-1-·/-1-1---1---/·1-1-1-1-1-1-1--1 I

201--1---.--

~..-.-.---
.1-.-.--1-1_1---.----1 I_I.":"I_I_I_I_I.~----._I.•-.-_I-I_.I--.----I . -.-.-. I 1- -·-·-·-1-1 180

\ 0 1-1....:.1-1--·-1'1+1-1-,1-1-1 I 1-1·1-1-1-1-1-·1-1--11-1-1-1-1-1-1-1 11-1-1-1-1-1-·1 1 H·I-H-I-I-I-I· 190

1--.-.--.--- --·... ··.....I-I-I--I----I·I·I-I-I-I~-·--·----···-·- -1-1-1--1 1_1-1-1-1-1-1-·1 I I

\0'50 L'--.' " I L.LL..I_L..l 1 I UJ....Ll-l_. J I I 1100
5 \ 0.5 0.\ 0.05 0.0\ 0.005 0.00\

GRAIN SIZE IN MILLIMETERS
I E GRAVEL ~ SAN'~D-----,1,-----------1L COBBLES ciiiiiis~--r-I~L=_rciiA«Si:l--ii[·oJijN--I---f1iiE---- SIL T OR CLAY

ol_.L" ....
500 100

CRANE NAVAL WEAPONS

SUPPORT CENTE/{

BO/{ING NO. HES-IO-5-83 SAMPLE NO.
III 'I'll SAND

LLI 30 IPL 1'1 Ipi 13 ]GS -- [NAT ILl: I I
CLA5SJf JCAr JOU PROJECT

CLAY (CI.) .I:I:OI:N:

I~~~~~~~~~~~G~'R~A~'D~A~T~J~O~N~C~U~R~V~E~~~~~~~~~~~IOEPTH/ELEV5.0-6.85 DATE 30 NOV 83

iiiii - ... IIiiI - .. _.__ ._._,- . i .- - -- - _. _... _. - -



- - - - - - - - - - - - - - - - - - -
-/lYOHOI1[T£HU.::;. ::;11111011110 SIEVE Or'UHllG IN INCitES U.::;. SlflllUlI/lU 61EVE NlJlIUUIS
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. 6 < J 2 F l"i i i J 4 6 610 162030405010100140200

tOO~J-[r- -- -, - - - r±,§-.- I ill±r-,-.-1- -I - - - -,- -, --t-C, I' I -tB I I rrrrr-'-r--, I ,0-----.- ._-_._~ -- .------.---- ,,---------. ~-.-._- ---_·.... ·.·.-1-.--.-.-.--90 _===.-.~ ~-~=== _. _ ~ :__ : ~I: - e;:: ~ :: =- ;_, ',",," :.-.~=.=.~!---=! __ ~~~~~~~~~~=~=~=~=II 0
80 i-1-I-I--1H-I-I-I-I-I-I--I-I-H-I-I-1- - -- "-- -- ~ - ---~H'I-H-~-I-I-I--III-I-H--t-I-I---I20
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I I I I-I--I-H-H-I-I-I-I IH-I-H-I-I-I--I-I-H-I-I-I-I-I 1

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

~ 70 "-1- t--,-----t-I" I:-·-·-·--a-.--.----.-a. a_a_
a

~4°E'-EEI-' '1"]]=1--1

I

l<J .
U ._ __. -lo_._
~30 -- --- ----..--~-_.-
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I-

30 :z:a....
w
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40 >-
m
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w
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a
u

_._._._._--•...•_.~H-:f--1-1 I

--1-1-1-:-1-'-1 11-1-1-1-1-1-1-1 I

-0-·-·-·-·-1 I I~

-~-.-t '1 I

-1-+--1--1-1-IJ-Ltttt=t=t~.1~11~Lttr-l=t

1-1-1-1--1 I

1-1-1-1---.---_.. "-0·'-1-1-1-1---1---[60 I

Z
W
u

-1-1-1-1--1---1-1-1-1-1-1--1--1--1----1-1-1-1-1-1-1-1--1 170 ~
(L

~_·I-I-:-I---I__• t'I ..t-'_I_I_'_I__' _

1--1 I-t-f_t_f_t_t_t__• _

--'_'_' 0-0_,_,_,._,_,_, 1 1·1--1-1-4-1-1--1-'-1---11-1--1-1-1-:1-1-1 1

-1-1--1 I

--1--1---1 1

-1-1-1---1·1-1-1-1-1-=-.-·--·---

·1-+---1-1-1 1

1 11-1--1-1-1-1-1-'--'-

I-I~ 1 I-I-I,H-I~-·-·---·-···u..

W

:J: 60 l-.-.--.--
>-

. m

u::
~ 501-'-1-1 1

~
V1
I

I-'
W
V1

201-f-l-f--I-I-I-I-H-I-I-I--I-H-H-H-f-l-'-H+H-i-f-f-I--IH-H-i-f-f-I--H'I-I-I-f--f-f-I 180

-.-.-.-.--. I I·I-I-I-H-I-I-I--I-'-I·I-I-I-I-I-I---II·I-H-I-I-I 1 11-1-1-1-1-··-·-·--

10 1-1-1- 1---1-1-1-1-1--1--'1-1-1-'--1-1-1-1--1-1-1-0--'---' .-.-.--.-.--.-.-.--- -··-·-·-·-I~---····-·-·-· -I 190

J---I-I I '.1-1 001-.--.1--.&-1--.----.-.- _·-·-·-·--·······-·-I-I-I-I--II·I-I-H-F-I-_-I 1-1
_•.• ...... .1 I I ,100

0.01 0.005 0.00151050 1 0:5 '--0':j-ij-=-05
GRAIN SIZE IN MILLIMETENS .

I . T---GiHiVEL' ~ sA~jb- ~---"'---~-'--'I
COBBLES _L5iiitHSf'--1 fINc=lCOflHSE I N£oiuii I flilE ~ SILT OR CLAY ~

Ol.' I l .•.•

500 100

OnTE 30 NOV 83 .



IIYOROME TEf~

--'-I--I-~IO
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80 ...--.--.--•._-- - ...- ·-·--1-.---- -1-1-·,-1--1--.----. ' __1_1_1_1_1_1__ ' • _ ·-·-·-·-.I-I-I--nl-I-I-'-1-'--'--120 ·

f--~'--'---- .• 1-••-1- 1 - 1 --1--.---_••.• ... -.. - •. - ....-.-., I

hI
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~ '. 'I

~50·----··.. ----·---···-·------ ---.-- - - .. --_. -- --'---+-1-1 I
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30 T-

o
~

W
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40 r-
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a:::
w

50 If)

a:::
a:
0
u

60 f-

uJ
u
a:::

'lO uJ
Q..

.... -- .. ---·1-----1

-'--'-'--,,-,--1 I

'~-'-'--"---I I

-.- .-.-..-.-..-~----l

.•.• "'-'-1--1 I I

-·-·-··-·-·-·---·····..·-1-1-1--1--1---11·1-1,'-1--1-1--1 ,

--/-1-1-1--1---1·1-1-1-1-1-1-1-1 I

H-I--I--I---·I·I·I-I-I-I-I-I--I---I·I·I-·\-I-I-I--.--·.---

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

...·-·.-.·--.--.· I~.·. -1-1-1-1-1---.1--' _

··-I--I---I-l-I 1·.-.-1-.-.---.--.----.-

-1-1-_' I.•-I-I·-f,-I---....i.-.·-_. ._I....._

~ 401=8 I---I-I-I-H---t-I---.,I-t--I·I-I-I-H-I-I-I---I-I+H-I-I-I-I II·I-I-I-I~-·-·--

~ 30 [ - -1=UITtl=l--I=1 . C~~~~=~=~~=~=~_I-I-H-I-~I-I I·I-I·I-I-I-~··--·--

~ 70 .--,--.--.--_.
o

IL

;J:>
V1
I

I-'
·w
(j\

20 .-.-.-...----- ..,-&-1-..-1-_--..----1.. 0
'-'- ••-1--1-1---1 180

f--,.-.--.----.. .. a_a_t_'_'__' _
-·-·--·-I-+--~--I----

10'--1.-1--.---- -·-·-·-"-I--I--I---HI·I-·I-I-I-I·-I-~90

1--1-1--1---1-1'1-1-1-1--1-1----- -1-1--1--.----1-'.•_._1_1_1_'__1 1 -1-1-+--1 I 1-/-1-1--1-1-1-1-1 I

nnTE 30 NOV 83

__... __ .• " 1100
0.01 0.005 0.0010.050.1

SUPPOIH UNTEt{

BORING NO. HES-10-6-83 SAMPLE NO. 2

510so

[~~~~S

24

0, I I I

500 100 1 0.5
GRAIN SIZE IN MILLIMETERS

·E ....9HAVEL ---·1:....:.---·-- --.--_.§~-.-. -----=--=--1 SILT OR CLAY I
CUlIIlSE I fiNE. COAl(SE~ MEDIUM~ flllE :=J

PL 16 PI 8 GS NRT ILl. PHOJEC T CRRI~E NAVAL WEAPONS
CUl5SIfiCATION

SANIIY CLAY (CI.) , I.ICIIT BIWIJN

LL

11~~~-~---~~~G~I~~f~I(~]F~lT~IO~N~C~U~R~V~E~~~~-~-~~~-/OEPTH/ELEV 5.0-6.07

iiiI iiii iiiii - IiiIiI - _.. __ ._.... - - _.. _._'.- - j_._.-
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U.S. STRNDRRD 61EVE OPEIlIIlG IN JIlCIt~ U.S. STRNDRRD SIEV[ IlU~BERS tlYOROM£TER
6 3 2 rl I ! t

,
3 J 6 8LO 16 20 30 40 60 70 100 140200100 4 • l

0I -I' I I I It' -$ -,., . I
~-r-J

,-,-.
~

f- f~ - - "-
I--,~ ... f--- -

<:~
90 >-- ,-- - -- ---- - - - -

_.
10u: -

- - - - - - - ------ -_.- .- - -

80 - -- - - --- - -- - . "- f-- - - - - 2.D

- · - - -
I-

~70 - 1- - . · - - - - 30 B
a .......... - - - - - · . - - I- - W
W :z
i:I: 60 - - .-- - - 40 >-
>- In
In - -l- f- a::
a:: w
~SO l- .- - .. - · .. - 50 (I)

..... ~
lL . 0

u
~ 40 - - - - - 60 I-
W Z
U - . - - - -- - - w
a:: u

~30 --- - - - 70 ffi
ll.

- - -

20 l- f-- - - 80

10 90
. - ..

0 __ 100
500 100 50 10 .. 5 ! 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIlE IN MILLIMETERS

COBbLES I GRAVEl SANO I SIlT OR CLAY
I COARSE I fiNE I CORRSE I MEDIUN I fiNE I

JnA1 H.% -1LL 35 PL 20 PI' 15 IGS
PROJECT HHSC

CLASSifiCATION

SANDY CLAY (CL). DARK, BROWN
WES-l0~7-63 SAMPLE NO.BORING NO. lA

• 0-- 0.4DEPTH/ELEV DATE 05 MAR 64
GRADA TJ ON CURVE



0

10

20

.--
30 ::r:

(:J
.....
llJ
3:

40 >-
lD

Ck:
w

50 ~
a:
0
u

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

-·-t-\-I-4 I I

tlYOROME TER

H-I-I-I-·-I I-'-H-H-I-I-I 180

-·~-o-I-f-I-I---I-I-I--H-I-I---t--·---

-1-1-.--1.'0'--'-1-1-.•_1-'--"'60 .-
z
w
u

-I-H-I I II-I-/-l-l-I I 1 II+/-l I I 1-1 170 ~
lL

-1-1-1-1-1--1-1-1-1--1-1-1-1 I 1-1-1-1-1-1-1-1-1 1

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

-·-1-1-1 I I I-I--I-H-H-I-I 1I 1-1-+-1-1--1 I 1

1-1-1--1 1 1 1 1-1-1---1-4--1--1 1 1 I+-H-I-l--I-I 1 1

-'-'-I-I-I---I-I-H-I-I-I-I--I--H-I-I-H"'-I-I-I--HI-H-I-I-I-I I

-.-.-. 1 H-t-l-l-I-I-I--I 1-.-

-1-1-' 1 H-I-H-I-I-I--I 1---

-'-·-1 I II-I---I-H-I-I 1 1

-.-.-.-. I ~

-.-.-.-.-1.-1 . I I-H-I-I-I-l--t--I--I-H-H-I-t-t---I--I+I-H-I-l-I I 1-1-1-1-1-1-1--1 I I

-·-·-·----··-·-·-·-.-1-1 II-I-I-I-I-I----t-·--·----·-·-

~I-.,-I-I I-I-I-I-I-I-I-~I I-I-H-I-I-I-I I 1-·-

1---1-1--1---1-1-1-1-1-1-1-1--1 1-1-1-1-1-1--~--I---H-I-I-I-I-._.--.---

1-1-1--1---1-1-1-1-1-1-1-1--1 I-I

2GI-l--t-I 1-·-·-

/ I--I-I--I---I-I-H-I-I--I-I I I-I-I-H-I-I-l I 1-

ILl

~ 6e 1-1--1-1----1--1--1-1-1-1-1-1--1 I
>-
al

~ ~Ol-.-.I--. -
uJ
U 1---.-1--'_--".-1-
Ck:

~ 301-1--1- I I

Ck:
w 501-1---1-1 Iz

~ 701-1-1-1---1-1-1-1-1-1-1-1-1--
(:J

.....
u..

UIIRU S JEVE IlUMlIEHS I I

U.S. Slfl~ OU -rrll~ I I.. , ''''"'"0 '" ,"""S . 20 30 40 SO "0 '0'l..'.i 0 " -rn=J .
100DJ~;~;:;j~~E~:=~ 6 ~O '~i'ff~3;~:tttti~tlttlltt1
:~3lifJI~j::j~n~'~ij~~!~iffi~~

~
\}l

I
I-'
W
())

~1-1 I I -·-~·--I-I I I I H--H 1 I I I I-I-I-H--I I 1 1 I+H I I I I 1 IIII 1-+-1-1-1 I

1G1--1 I I 1-1-1-1-1-1-1--1---1-- -1-H--l-l-\---l I H+H-t-I 1 I\-\--H I I 1 1 1-1-1-1-1-1--1-1 I 190

:-1-1 I I -.--.-.-. I II--H-I---I-+--I-~ II-H-I-I-+-I-I I -H--I--J-I - I 1-1-1-1-1-1-1-1-·--

oL_I-l-L-__ ...
500 :00

h · GRAVEL I SAND I
cOllRsE I fillE (DoriSE I MEDIUM I fiNEI CO~BLES

_... _._ I I I lU-LLl 1 I J I I I I I
50 10 5 1 0.·5

GRAIN SIZE IN MILLIMETERS
0.1 0.05

_.1 I I J 100
0.01 0.005 0.001

SILT OR CLAY

ILL ) l IPl .17 IPI, 4 IGS INAT 140 % I I
CLASSJfICHTJOI~ PROJECT NHSC

~:Ai'JIlY CI.AY (1:1.)1-- IIIW'!N:. In.,." CHAVI~1.
INSllFFICIEtlT SAI1rLE FOR ACCUHAfE GRADATIGII

• ===========41=~~~~~_~ -.l1

I BORING NO. HES-10-8-03 SAMPLE NO·1

GRRDRT I ON ClJRVF IDEPTH/ELEV 0.0--1.33 DATE 16 FEB 64

iiii iiii : iiii .. ----- - --- ------ - - - .. - -l-
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o[D~nnT1ITr=lttttljj I·· IJ[jJ=IJ±l=JI±Hrr:l±±jffiil~_:;~:o
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GRn I N SHE 11-1 til LI.I tlETEHS
r---;: }----GRAVEL ~smiO:--·- ---T------------,
L...-':~BB~_. c~ill5[~-·I-rlilr=r:Iiiii~~I-L--!!IPI\J" I t'11:[ SILT OR CLAY
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LL

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

I IPL II> I IGS Ell 1. C~4 17 17'. I PROJECT IHISC

CLASSlflr.nrICIl
<:RAVEI.LY SANDY CLAY (CL), BHOHN

BOR IIIG NO. HES"10-9-83 SnNPLE NO.

I Gr~AlJA r I ON CURVE IOEPHI/ELEV 0.0-2.05 O::lTE 30 JAN 64



~

ItYlJHOJ1ErEHu.s. SrOIlU'l11O SIlVE 01'01l1l0 III J~CIIES l;.~. SlIltlUlUClI SIEVE IlJMUEIl'i

6 4 3 2 It ~ ~ t ~ 3 4 6 6'0 '6 20 30 40 50 70100 '40200

I OO~:=:=:~'TI' [[[\/"-[ 'IL~lrIT1]~'1_-rr='JITIrJ='[]-r-'IlT:==._: .:._1 I-'-'''''-'r-r-I 1 10

901-··-·--·_-- "-'--"---1\0

1---.-•._- .----...

60 ~-.I-I-:".----.

w
~

-- "-'---,-'60 'Z
w
u
w.:
LJJ
lL

--.---.-- '70

n::
w

-.-....-.-.-.--.--·--1.1.1.1-.1-1·-1-1--1----150 If)

n::
0:
o
U

··· __·_·_·_1--1_'__

+.~....I-I-..--I--.-----•.•.. I'.I .. I -1-1--1--1----140 >-
ID

I'

-I-.-.-J-t--I----I.•-I-.-I-.-I-t--.----, ..-..-.--t-.-t-I---.--__-·-·-1--1-1--1 I

-I-l-I----I+I-I-I-I-I-I-.----········-··-·-...-·--·----

J-.-.•--.----u..

n::
~ 50 1.--,-.--.----11-' ..1-.'...,41-.-1--.----

~701-1--I-I-lltl-I-I-I-I- .. - --- -- --- ,... - .- --------- :-----jJO ~
Cl

~I-l--I-I·I·I-I-I-I-I-I I 1·1·1-1-1-1-1-+-.-
w

: 60[I-\--r-."1"'-1-\-1-\-:--- .
ID --------.1--1-1 I

~ 40,-.,.... ,- ...
8 -.- __.. ._
n::
w
lL 30 '-'" .-- •.. _- .-..- ..-.

:J:'
U1
I

t-'

"'"o

G~rlIN

- - - 60··-----l-j--·
-- - - -- - - --1- - - - -_. -I--r-- I

2°tl='~E'- -'--"--=_~.~=I=l =: ==~==:::=~--r--~ 90

10E-EE -- -----.---.--==- =- ---r--
I

-f- .1 ":--O-:-~O~ o.~b?O
---- .- - -- ,- _J.. . .l .1 -0'1 0.05 0.0'---- - . .1 ,. -- 0.5 .

o -- --10 5 SIZE IN MILLIMETERS
SOD· 100

I 5 G~AVEL ---. SRND SI L r OR CLAYCOABLES=:OilI\S[ fINE I1[O:UI1 f1IlE

ILL 29 IPL 17 IPI 12 IGS("Hr H.r. I I PHO.JECr NHSC

CLASSIFICAIIO:-4

SANIlY CLAY (CI.). IWOI.JN: \HTli CHAVEL
UO~ING NO. HES-IO-IO-03SANPLE NO.

I G~FlOn r ION CURVE ~ DEPHI/ELEV 1.5-2.9 OllIE 30 JAN 64

iiii _.- - -- - .." ,- - - - - - - - • - -



- - - - _'." - - - - - _.- - - - - .- -
1-1--"-'---' I 10

"-'-'-'-'-' I I

····..,-··-·-·-··-1 110
.....~I-I-I-I-'--I---'-

T'. _.':I_J_'~ •. _

u,~, S:H~IU~J\l) SIEVe OPEIII~G I~ I,~C!IES U.S, SrA:.lUIIiIO SI[VE IIUtlU[IIS Ilyo'wrC£1l
C . 4 3 2 Ii I 1 i: 3 4' 6 810 1S,2~ 40 50 'If) 100 140200100~'-'_OTT 01." ~ =~I= r-~I-I-I'ITI~[[I~I~I.~_(f~LLLI]-· r~~I" ~n:l~~:==:=:=-

901-1-1-:·:-1--.. - ,- _. - .--

1-1-1---1----1·1.1-·'-1-1--1-/ I II H-I-+-+-.--·----·..· ..····-·-·-·-··--·
80·-····· -·-·-1-1 I H-I-I-I-I-1 I I 1-1-1-1-1-1-1-.--.--- -'-'-1-/-1-/--.,-'-.H-I-I-I':"I-'-I-~I--120

-'-'-1--1--1-1+-1-1-1-1-1-1 II-H-J-I-I-I--I---l

-1-.-.--.----1-.- '..,' __._._._1--. ,<,__1_.__.__

~'"'-~

W
3:

40 >-
aJ

0:::
llJ

50 VJ
0:::
a:
0
u

.-
------·30 2i

I
Z
W
u-

--I 170 ~
ll..

-·· ...-·-·--·60

-~·-·-·-I__I·-I I

-1-1--.----1.....-1-1--:-1--.-.--.----

-I-I-I---I---I-I-I-I-I-I--+-I-t--

-.~I_l-I--:..I---o---

-·..·-I-t-I-<--·----····

1-1-l_I _

·H-f-I 11+1-1-1-1--1-'-.--..

-1-1-1-·-/---1 1+·1-1-·/-1-1-1 I

-.1-1--1-1_1__• '_'__ 1_ .-1_1_1-1 I I

-I·~_·,--I-.-·---I.,- •.•--I.-I--I-.--- •._---

....-.-I-.--_.. ~..-

-····-·-·-·-I--f---I+I-I-I-I-I-I-----

r-I-I-/--I·I+I-I-·I-I-I·-~ Iw
3: 60 ._.•_._.__..
>
eD '-._1_.__

~ 401--1-1-1 I
ILl
U
0:::

~ 30 1-1-1-1 HI-I-I-I-I-~I--I-I-I-I+t__J_I-I--

~ 50 tC:==llllll=I=1=CIJJJJJj:::; .:=L__

~ 70'-.-..- .. -_._.
C>

:J>
Ln
I

t-'
.l>
t-'

I--I-I--I---I-I·I-H-I-I--t I 1 -1-1-1--:1-1--.----.-1-1-1-1--1·-1--'-'--1-----1·1·-1·-1-·1-.-.-1-_.--- -·..,.I-I-~-.I I201-1-1--1---.-11.1.1-1-1:...-.-- .• --_•.•.•-.-.-._.-.•_-._--
"-'-'-'-"-',-'--'00

-'--""'-'-'--1 190
.I,-,"~t·-I~I-_'- _

--1-1- 1__·• 1,._1_1 ··1_1_1·_ ·1-----1----.·

- ..--,e__• 1 -1 •• 1- -1-1-1-:-1--1-1-'-'-1-1-1-1-1'--11-1-1-1-1-'-1-1--" ·H-I-,-,j-f I 110LI-I_I._JLI.LI_- '-- -.-..
1-1-1--1---1-1-1-1-1-1-1 I 1--- - __1-1_·__• _ .·-l-l-I-I-l--l I ..-1--1-+-1 I I "I-I-I-H-I-t-l IoLI I I .11.l.LLLJ I I ILLLLLI-L_J_ -l.lll._LLi-L I jJJ_LLLL.1 I U 1.1..1-1.1 I I 11 00500 10C 50 10 5 1 0.5 0.1 0.05 0.01.0.005 0.001GHAIN SIZE I:-.l /1Il.LIt/ETEHS .

I E GH~nv-="'EL---rl-'- SAiio [ ICOWKES -ccii;isE-'r rluc-:-CCHRfE ~llJ;Utl I rillE SILT OR CLAY

NHSC

LL~ 32 -rri-'18- Ipr~4-~IGS IrlA:-w.% I I
tl.AS5IfICrl;lmJ

PROJlCT
CI.I\Y (CI.) ,1.11:11'1' B1{()lm: 'I'HI\CE OF SI\NDI

UOUIN~HO. HES-IO-Il-BJ'RNPLE HU.
G~AOATION CUI<VE IOErTii/ELEV 0.0-2.33 OIIrE 30 JAN 04



·t-

f-

30 I
D.....
W
:l:

40 >-
(0

0:::
W

50 en
0:::
a:
0
u

-1-1-1 I I

-1--1-1-1-1 I

IIYUHUtlE TE:R

-1-1-1--1 I I

t-I-I--l-}---·-

1--1-1-1--11

+-1-1--1 1 11-1-1-1-1-1-.-.--

-1-1--1-:--1-1---1·1-1-1-1--1-1-1-1----1

-~I-I-I-I-I I

-''''-1-1-1-1 1-11-·1-1-I-I-I--t 120

-H-I-I---I-I-I·I-I-I-I-I--I---I-I·I-I-I-I-I~-I I

··-·-I--I-~-I-I---IH-I-I-J-I-I--I I-I-H-I-I-I-I I 160 f-

z
W
u

-1-1-·1-1 110 ~
IL

U.S. 5rA~UAXU 5IEV[ IIU"U[AS

1-1-1 1-1-1-1-1-1-1--1-1--_-'·'-

-·-._·. . .·.__._.·_._I_I_.__. I.I__....._._I--:Ii_1__1_·---t.Ll-l_l_l-l--l__1 I

·-·--·-·-·-·--.----.-.-.-1-+-1-1--1 I 1

1-1-1-1---1-1--1-1-1-1-1-1--1 I

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

901-·-·--·---

U.5. srnrwa:w SJ[V[ OrENINO IN INCitES
I , I ,

'. 6 43 2 F 1 .. i i 34 I) 010 Iii 2030405070100140200
.'OOIJT]-r]rl'JIn:;r~I:')._ I _,IITllJ''1I1T"r-nllf-n-I-II-.-II-'-lrnll- I..-I--', ITn-.,-,--r-, ,0

~ --. <9_
11

f- 40 I~1-- -- --1- -,1-1-1-1-1-1+1-1-1--1

~ 30[=C=..:I =ll=.:~-H-f-I-'--I'-'-I-'-'-'-'-I---'-'.'-

0:::
UJ 50 I-I-I-I---I-I-I-H-I-I-l-I--
z
lL.

BO~:=:=:=::::::iiii:' . ,,:~E~~",j •••:=j - =1IJIIIctJ=1IJJ:m· t:t=1
IO

~::~ E~:::~~EE·~-~~=~·:j~mr
:J"
lJ1
I

t-'
.t:>
I\.)

20 I-F--l--I---I 1·1-1·-1-·1-1-.--.·_--.·.-.-.·-.-·.-.-.--.--- -'-'-'--1--1-1---1·1-1·1-·1-1-1---1'--1---180

··-·-·-·-·-~I---I-H-I·-I-I-I-I--I---I·I·I·-I-I-l--I--.--- -1-1-1-1---1-1-1-1-1-1--1-1 1'---'----1

101-1-1-1---1-1-1--1-1-1--1-1-1---'·'- 1-1-1--1-.--.----1..•.•-.-.--1-.·-.--.---- .. -.-.-.-.-. I I~-I-I--I-I-I-I 190

-.--.--1--.----. '-I-'-.-I-'-~--I 1- •.• -.-.-1-.-,--.- _-.-..--.----1 .I_I_I_I_._.I_.__• I_.•_I_I_&_._I~ --+ ._._._

_I I I I IIII I I I 1 I l.ULL1- 1 I 1 ILLLLL 1 I 1 ULU_J_l-L I 1100
:)0 10 5 I 0.5 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILLIMETERS

[ I G~AVEL ~ SAND j ]COBBLES·--cOiili~l I fIUE~fl5( I tiEOIiill I flUE SILT OR CLAY

oL I I I •.
500 100

BORING NO.HES-10-ll-035AHPLE NO. 2

NIlSC_
LLI 46 IPL 22 IpI 26 rOS----.---[WAT H.I. I .IPROJECT

CLAS~JfJCArJON

CI{AVELI.Y SANDY CLAY (CI.) , BIWlm

J GHAOR r -I ON CUI~VE I DEPTlIIELEV 5.0-6.49 DATE 30 JAN 64

Iiiiiiiiii iiiiiiii . 1IiI- _ : -, .'--_ .. - _._.- - - _...- --- - - -



- - - - --- - - -: - ,- -,- .' - - -' - -
ItYOHOMEJEHu.s. SIOl/UllllO SIEVE Ilil/WEIlSU.S. S~A:lU(lIiU SIEVE DPfNJrlG IN llIellES

6 4 3 2 r} 1,~ ~ i 3 4 6 610 ~fl-rl0 40 :iO '/0100140200

\OOD~J=r-=J]:~IJ]]=crlll-]~IICI]T-1 r]~I,I~I_I_rJ]~r=qJ -m==:~1 rHI]JJJ=D':~::':=:=:-~=:_'O
90'-"-"'-'-- -.-.-.-.---.--.\ 0

----1--.---- ,0.-- 1---1-1-----1--- •.----

60 )--I--t--.----I ·1-)··1--)-1-1--1·__• •· .•~I-I-I.-\---I--.---- "~'I'-I-l-I--I 120

-1--1 I I-I-H-I-I-I-I-I--I-H-H-I-I-,-I-I--II-I-I-I-I-I-1 1 I

·I-H-I-I-I-I--I-I-I-I-H--=I I 1 11-1-1-1--1-1-1 I 1·1-1-1-1-1-1-1-1--

~ 30tttt=UJ11=tl=I=t=1

~7°tlj=t=llllttt~J t=l

,~

W
3:.

......
-1--130 i3

-I--l--J-----

-·-·-·--·-··-1 140 >-
m

.. ··-·-·-·-··-1 I

"-'-1-1-1-'-'.---

-·-·-1-1-1-1 I 1

-1-1-1---1---11-1·-1-1-1-1-1 1 1

-.-.-1--.---_..

-1-1 I 1 I

_·_·-·-1--1--1·1-1--1-1--1-1-1 I HI.-.-.-.-.-.---

-1-1--1-'--/-1+1-1-1-1-4--1----

--I-J-I-'-.----I-I-I.-.-I-I-I-I--.----

-1-1..-.--.---_··
Q:
W

-.-... '~'-I-I-I 150 (/)
'Q:

a:
o

;, U
1-1-1-1---1--II-I--I-I-I-J-I-I·--I·I-I-H-~-I-I--II-I-H-I-I-I--1 160 ......

7
ILl
U'··

.-.-.-.-.-. 1 11-1-1-1--1-1--1-1 170 ~c
Q...

-·-1-1-1 I 1

-.-.-.-1--.---_.....

- .-•._I--l__l_·__

-. ··_.-1·--1-1-1 1 I-k

I-I-~---l I

I-I-·I-I---II-H-I··-I-I-I 1 I

~ 401-1-.-.--.,

u...

w
, 3: 60 1-1--1-1 I

>-

m tl-I-I
I

~ 50 _1__1 ",

-
:J:'
U1
I.....

of:>
w

1-1-1 I '-I -/-14-1-1' I 1 1-1--1+1-1--1-1-1 I I--I-I-I-I--I·I-I-H-I-I-----t--t-- -.--1--.-.-.--.----
20 I I-I:I-I-I-I-I-I~---I-I·I-I-I-I-l-I-·-I---I.I-I-I-I-I-I-I~--- -··.... -·-·-&-·--·----&-····-:-1- .-I-'·-I--14---tBO .

··-·-I--I-I-I~---···· -,-,-,-,-1--1

10'--'--"--'--- ...·_.I_I--I--I·---tSO

1--.---.--.•---- ''''-'-'-1-1 1 I I-H-t-I-I-I--I-I·I-I-I-I-I----·-- -t--I-I-./---I+H-I-I-I-I--I---

.~'-J_ I I I " 00
0.01 0.005 0.0010.050.1

0._.• _.__
500

.• • __...J...-l--J .I LL...I.-L I_L..:..-t-_._ __•.
100 50 10 5 I 0.5

GRAIN SItE IN MILLIMETERS

I ~ G~AVEL SANU=---------T----------·-------,·
. LOOBLES ·ciiii~5i-- ---r-'"E--' ---.- --H-iolilH I rillE SILT OR CLAY

DORING NO. IlES-IO-12-83SAtIPLE NO.

LLI 41 lpL 21 Ipi 20 IGS _u I·UA_T H·i:r I
ClASSlfICATIOI~ PHOJECT NUSC

'CI.AY (<:1.). BIWIVN

GHHDflT Iur~ CUHVE I llEP Tll/ELEVO .0-2 .38 ornE 30 JAN 84



t

u.s. Srn:IUliHO SrEVE OrEtlI~G IN /IIellES u.s. SrnllOA11O 61EVE IIU"IlE~S I1YOROMETER

..·--·--·-·--.-1 120

• 'I J
G 4 3 2 II 1" I -i 3 B1 It 20 30 40 50 "/0 100 140200 .

100 __II ~-I'~-~=I~ -II-.r_~~= .."'~~):~ J~~'_lDllJ=I_111[1]-1===10
90---- - ------.- -_._-------- --~---. - -~l-----Ell'-I'I'-I--I-I--I--~-po

---- ...... _-1- -.--.-.----- ... -------- . -------- . _.--_.--~

60 - --1-- .. - .. _- .----- ---------.----- .... --- --' .
1-1--1-1---1-1-'-1-1-1-1-1--1---1-1-1-1-1-1-1-1--1---1.1-1-1-1-1-1-1-1-'-_._._._._._._._.__• _ ·· .. ·-··-··_··--·--1 I

~401-1-1-1--H-H-H-I-l-I--II-H-H-I-I-I--I-I-I-I-I-+-I---,--I-I--II-I-I-H-I-I-I--II-I-H-I-l-I-I I

lil
:J:

40 >-
(D'

. oc
w

50 en
oc
a:
0
u

60 .--
:7.:
uJ
U
oc

70 ILl
0..

80-·-·-·-.-1-1

-·-1-1 I I·I-I-Iul-l-f---l-I I

--.-·1-.---.----1.·' ·1_1_1_1_'_' I I

·~'-'-.'-'-I- • -- ..'~:~:;=[!=I - 130 ~. _.- -

---'-1-1-1 I H-I-I-I--H-I-I I

-'-'-1-1 1 I I J..I-I-I-I-I-I-I-·I I

-H-t-I-I--I-I-I-I-I-I-1 11 ~ ~I·J-H-I-I 1 11-1-.-.--.---_...

-.-.•...:I-I_I__I I ..I_I-I_I_I--I_I__I H_I_I_H_·_·__• ._

.. 1- 1-1-.-'-_. ._._I_.t__._._t_J.-I I·'_I_I_J--I_J---I I I·I-I--I-I-I-I-'-I----t-•. t-t-.-.-.-.--.----

-.-.-.-..-.-.. 1 11-1-1-1-1-1-1-1 1

I-J-f--j----t..•..•..•- I -·1-.-.__• _

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

201-··1 -I----.----......-..--.--.-.t-.-.--.----.-

lL..

f-I-I-I---I·I..I-I-I-I-I-I-I 1-1-1-1-1-1-1-1 1 1-1-1-1-1-1-1 • _

w

~ 30 t;~=;=;-;-;~;~;~;=;~=;~;-;--;~;~;=;=;=;=;=;~~;~:;=;=;~=;=H-H-I-I-I-I 1 1-1-1-1-1-1-1-1 I I

oc
~ 501-1----.---

~ 70 I-I-I~--I.I-I-I-I--I-I----

IU:GotIJ-CI·\-·'''I-,--,--\-r-I-I-I-I-I-I.-I-I-I-I.-I.I-1-1_1_1_1_--0_'_
(D _ _ . __ .. ~I_.__I_I_I_I_I-I_I--I_I I_I.I_I_I_I-I_I~ _

:J:'
\J1
I

t-'
oi'>
oi'>

10'-"-'--'---
-·-I-J-·I-I---I-I-I--I--I~-·-··--·--- - .._..--.-.--.----... -.....-.-.-.-.--.--_.-

.- '-"-"-'--,'---'90·

_.... _.1-1 1 ..J I 00
0.005 0.0010.0:0.050.151050 1 0.5

DRAIN SIZE IN HILLIMETERS

IE'GRAVEL ~. SAfio I· -,~OABLES CiJAiisr=J rJllE~E I . lI£oiUc=r rillE SILT OR CLAY ---1

OLI I I

500 100

LLI 49 IPL 19 IPI 30 IDS INAT H.Y. I I
CLA5SIFICATIOI/ . PROJECT NHSC

CI.AY (<:1.), B1WI.JN: HI'I'II SAND
BORING NO. HES-IO-13-8JSnrIPLE NO.

I GRADHT ION CUI{VE IOEPTII/[lEV 0.0-1.56 OATE 30 JAN 64

- - IiiiiiI - -(~ - - -' -- - - •. - - . I_.- -



.. - - - - - - - _1'_ .. - .- - ,- - - - -
u.s. SrnNOH~O SIEVE NUM6fUS tlYO~OMEIE!<

3 4 6 610 16 20 30 40 50 70 100 I~O 200
-l1lrnrrl--rl-llrll-I-I~II'--I-III-II'--'-'-'-'-' I I I

I I I I ,0

II 11_1_1__1_1_' _'--II I 1_1_1 __ 1

120

f-I-I--I 1-

f-I-I-I--II-H-I--I-I-I--:-f--I-I-H-H-f-I-I--H-'-I-H-I-I-I--II1-1-1-1-1-1 I I-I-H-I-I-I-I-I -I

-·-I-I--I+I-I-I-I-I-~-I 1-1--1-1-1-1-1-4 I 11-1-1-1-1-1-1-1 I

-~·-·-·-I-I---I-r·I--I-I-I-t-I-I---1 H-I-I-+--1-f---I---I-I-I·-H-I-I-I--f I

~ 50 1-1-1--1---1-1--1-1-1-1-1--1--1---1-1+I---I-I-I-I-t---II-I-I--+--I-I--I-I---
z

40 .>-
Ol

~

w
50 II)

~

a:
0
u

60 I-
:z:
w

·u
~ I ~

70 hJ
0..

--,,-,-·-·--1 I

H-I-1--1 '·H-I-I-I·-I-I-I I

·H-I-I-t-I---H-I-H-j--I-1--1 I

d-·-·-·-I-I--f I-I-I--H-l-l--I 1 1

- 1-1-1-1-1 I

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

. '-'-I---I--I-I--I--I-I-I-I-H-I-I-I 1-1-1--1-1-1-1--1 1 I

I---t-.--.--_.-

~ 401-1-1-1---1·1-/-1--1-1-1-1-1 1-1-I-I-H-I-l-l---
w
u
0:

~ 30~-'-"---

IJ...

w . __
:C60'-'-'~
>-
Ol

;I:'
U1
I

t-'

""U1

f-I-I-~ I

20 1·-1-1-1---11 '-I-I-I-I-l-I--H-I-I-H-I-I-I--III+H-'--I-I-I--II-H-I-I-I-1-1--1-11-1'1-1-1-1-'-1--180

-·~--·-·_'-I-I---I-I-H:"I-I-I-I 1 1 1-1-4 1 1·····-·-··-·-·-·-·--
101-1-1-1--11 1-1-'1-1-1-1 1 I-I--t-H-I-I-I-I--'-- -1-1 I 1 190

-J-I--I---II-H-I-~-I 1 1-+++-1-1-1-1--1 I 1-1-1-1 I I H-I I I 1-1-1-1-1-1-1-1-1 I

flllEF GRAVEL
COHRSE ICOBBLES

o L I I I LLLLLI I I I II I 1 1 I I I 1 II LLLL r 1 I _ll..1...LLI 1 I I IJLLLl I I I _J I 00
SOD IDD. 5D ID 5 I D.5 D.I D.D5 D.DI D.DD5 D.OOI

GRAIN SIZE I~ MILLIMETERS

smlO ==i ]TCOHICSE I liED lUll I fl~E SILT OR CLAY

LLI 34 IPL 15 Ipl. 19 IGS fT H•.7. I IPROJECT NUSC

CLASSlflCAllON

S.\NDY CI.AY (1:1.). 1.'1'. BIWhFN: 'IUTII CHAVEL

INSUfFICIENT SAHPLE FOR ACCURATE GRADATION BORING 1'10. I/ES-I0-14-03SAtIPLE NO.

I GHROR r I UN CUHVE I DEPTlI/ELEVO .0-1.85 DflTE 30 JAN 84



I-

30 :r:
0
~

W
3:

40 >-
CD

0::
ltJ

50 (J)
Q',

a:
c:>
u

IIYDHor.ErE~

__I .. '.-'-.-.-1-·.--.----.. '..'.-'-'- .•-1-1--1~60 t-

z
W
LJ
0::
W
Q..

-I-.-..--.----...-I- ..~-l--I_:__I--I----I·I-I-J--I_J_·-I--.----

-'-1-1-1--1---1·"',H......I-I--I 1 1·1·1-·1-1-1-1-1--1 I-f-l-I-t--I 1

-1-1-.-1-1_1 I 1-.-.--1·-1-.--1-1--1----1-1-.-1-1-1-1-1--1-'--1.1-1-.1-1-1-1-'--.--__1·'_1_1_'_1_·1_·1__ • _

>-1-1--1---1-1-1-1-1-1-1-1-\ I·I+H-I-I--\--.---.-

1-1--.-- .----u..

0::
l1J 50 1-1-1-1--1·1·1-1-1·-1-1-4-1--1-1-1-1-1-1-4-1-1--1-1-1-1-1-14-1-I-\--H-I-I-I-I-I-I-I--I-I-I-I-I-I-I-I-I Iz
~

~ 40 f-.-.--.--.. '.,-.-.-..-.-.-.-.-....-

~jot=1 =I.·••If=i3IlllFI+I· Ilm~~~=1=s.mmm==rU:l:tt;=;=-'70

U .ft. 5 ~H'lOH:iO 5 Il V( O?CU !IG JU J ~ICIl( 5 u. s. 5 ~A;IO'l:·1O 5: [vl IlJIIUCI5
• J.:I

100 _6_4 3 _ 2 Ii 1 ~_ i 3_ 4 6 610 16 20 30 40 5~0 10~40200 .

DII-I'TI'L[lJ'YI---I'III~=IB]I~ _. 'mT[I_'I~Il]I~_~_:_:_.~:_n'-I-1lI' 1 ,0

90tl--l-I-llll-I-~I--··--·_---"_·1']t~:~---_·II.I+H-1-1-1-11·1++-1-1-1-1-110

80 I-I=I=I=I·I~I.I~ r J== .~ ~ ~ ===== -T=C=~ -==r1l~I=r=I=I=I=n.rl~~I=r=~;-'20

~701=;~=I~-lll-I=I=I=~~-I~:I~~I=~11=1=1-1-lll~l~---~ ..:=::-:~:~:=:~:=~=:=._._._._.-
o

: 60 tlj-t-I·I-I-I-ll-j-tl=I-II-lj-tl-lj-I-~·I-tl-I-I·j"±I\-1 1-1-1-1-1-1-1-1-1-1·1--1-1-1-+-1-1 I- -I --- - - _. - ---1- ,. - - - -I- - -- - -1-1-1.-1-1-1-1--1-.-.-,..•.1--_-_-1 1_._

:t:'
V1
I

......
ol»
0'

2G 1--·._·.__.· -._.·· ..._. __·._1_._.__. ._·· 1-1-1-1-1-·--···· -'-1-1--1--1 H -·-1-1-1 1 H-I-I-I-I--I-I~ 180
t-I I 1 I H-H-f-I-I-I--I·I-I-H-I-I--I~--HI-I-I-I-I-I-I--II-H-H-I-I--I II-I-H-I--I-I I I

101-1-1--·-- -·-·--1-1-1-1---11·1 -I-I-f-I-I-I---I-I +-1-4-1-1-1-1 190

~'-I I 1·1-1-1-1-1-1-1 I H-I-I-I-I-I--I I 1-1-1-1-1-1-1-1-,---,·,-0--<-,_·,-,-,-,--_··

_._ .•• .1 1 I J\ 00
0.01 0.005 0.001·0.050·151050 I 0.5

GRAIN SitE IN M(LLIHETE~S

[ ~- GRAVEL ~ SAi~o --I ----.---- I
COBB~~ __c=sOq~S_E__I fiNE. ciiiiilsE"]--t1[iii~·~-·-:r=_.i..!~~._u__ SILT O~ CLAY

ol 1 1 I

500 100

NHSC
16LL~ IPL 12 =VI 4 -IGS (NAT H.Y. I IPROJECT

CLASSIfICATION

SII.TY SAND (SH-SC). BHOI.JN
I BORING NO. HES-IO-15-03SAMPLE NO.

GHAOf-lfJUN CUHVE IOE~TH/ELEV 0.0-2.25 DATE 30 JAI~ 84

- - .-- ~ - ~.- .. - .- -~.,- - _.'-- .- - i- - -



- __ ..··1iII _.- ,- -- ...
~

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

~l;

,..

·I-l---I I I

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

"-"-'-'-1 120

···_·_·-1-1----1 ~
3:

.. ··-·--···-'-----140 >
OJ

:--I~I-J.-I.-t--.----

lIyollOMErER

.1-
-.-.-.- .. --.----1 1-.-..-1-.1--1 130'.5

";{U--I-I-I-t 1-1--

l-t-I-l-I I

1-t,....I-I-l---1H-H-I-I-t 1 I

-......•-.1-1--..'--.------·_1-<1__• _

~-t-I--I-1 I

~

w
-I-I-l--I-I--I·I-H-I-I...:...j-I-I II-I-I-I-I-I-t-I-.-1+1+1-1-1-1-1-'-150 ~

a:
o
u

""'-'-'-'-I---i--H H-'H-I-I-I---.-H-I-I-I-I-I-I--'-I---I·I·I·I-I-I-I-I-I---160 I

z
uJ
U

1-1-1-1 170 :J
Cl..

-1-1-1--···-1--1-1------

1-1-1--1--I-I-I-I·H-I-l-I. l-l

H 1 'I 1·1-1-1-1---1-1-1 I II H-++-I-l-I-,--H+I-I-H-I-I--II+~-f-I-I-I--l--I-I·H-H-I-I-I I

u.s. SrAIlOnllD 61EVE O!'E:1/1I0 III INellES u.s. SJAIIOAilO SIEVE IIUMUERS
1 1 1 » .

100~__ -1-4l=2_:'-ri-++- __ ~ ~ ~ :'0 '3 ?_~:tO_5~~O~0 l:o]~ZI?~[~ I II_~~[[[D_IO

90 :----.-... ----- .-- 1-----.. · ---: ----. -----1-- ---l-~'-'-'--'IO
--- ---' - --- --1- --- ---

60-1---' -.- ... _--f--_ .. - -----'-, -------- ·~11..1-1-1-1-1-r-1 I

.I-f--l--f---I· ... - . - - I- f- - - --- - - - - - -1-1-1-- - -1-1---11-1-1-1-1-1-1-1 I

.1--1-1-. _. _

lJ...

~ 50 1-l--I-I---lrH-I-I-4-._·.--.·
-.

~4°t-=E:g ----'-.-/I-I--I-H. I I 1 /+1+1-1-1--1-1 I-I-H-I-I-I-I I /1-1-1---1-1-1-1 I H-I-I-H-t-I--I 1

a.. 30 -- - ..,I-I·H-I-I-~---I--·-I I·H-I-I-I--I-I--I·I-I-I-I-I-I-I-1 I

I- 701.-1-,-,--
:I:
o.-. ttl -I---I-H-I-I-I-I--t-I--

~ GO - - I-'--II-H--I-I---I--cl-l---
>
OJ

:J:'
V1
I

t-'
o!'>
~

201-1-1-1 II-I-I-I-t-1-1 I H-I-I-H-I-I~--- -.-1-1-.1--.-1-'-1-1-1-1-1 I 1 -1-1+1-1-1-1--1-1 ~160

1-1-1--1 I ··-·-·-1----·----'- -'--'--1-1--.1---.11-1-1-1-1-1-1-1---·· -·-I-I-I--t---I·I-I-H-I-I~·-·---

10·--·-··--·---- .• ·1-4_1 • . ..- ....--.-.-- ',-1, 190

'---E GRAVELI COBBLES ciinllsE--r

-1-4-1 I I :'.-.-.,-1 ---. _

.•_ .• _~ I I J 100
0.01 0.005 0.0010.050.1

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

5

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

1 0.5
G~AIN SIZE IN.MILLIMETEHS

~ SHNlJ . :=I ICORKr,O--MEOIllM I flij~~ SIU OR CLAY

10

f IIlE

50100

1--.-.--
o
500

ILL 40 [pi 17 'I,PI---;-J--Ias----- --INAT H.I. C 1PHO,JECT
NWSr.

CLASSlflCAr lOtI

SANIIY CI.,\Y (CI.). I.ICIIT BIWlm
BORING NO. W[S-10-17~03snMrLE NO.

1 GH RUIH ION CUH VE I OfP T11/ELEV 0 ~0-2. 33 OgrE 30 JAN 64



W
3:'

""--'-'-'-I-t 40 >
OJ

HYOflOMETER

i-1-I-t-1 1····--·-·-·-·- 0:::'
w···.-.-·1-+-1-1-1----150 (f)
0:::
a:
o
u

-14-J-t I I·I-t-~-I~-I-I-I 160 I-

z
W
U
0:::
ILl
Q..

-.·.-I-I-I-I-l 11-1-1-1-1-1-1-1 I
1--,-.-.--.----
I,-l-I-I-'-"'l-~-'-'-~I-\-\"l-\-I-n-ij-I---j70
-'-I-l-I--I-H+H-r-l-- -_. - ~ -I -1-1

I 11-1-1-1-1-1-1-1---

u.s. SrHI/U"~U s:CV[ I/U"U[~~

H-I-I-I---H-I-H-I-I-I-l I

-·-+-/-1 I I

-'-~I-I I 1
-·_·-I--I-f--t---··-

·_·_·_·-·-t-'-l"-I-\-\-tl-H 1-11-1-1 I II-I-I-I-I-~ -1--1-·. - _.' - -~I-.-...-

1--

901----·-·--·---···-

~ 50 ttl-I-I'J--I-I-J-I-I--r-:-f-~ - - -'- -, --- - -1~--I-H-H-H-I-1 1'1-1-1-1-1-1-1-,I II-I-H-I-I-I-I--I·'-I,:I-I-I-I-I--I-1
~ 40t= 1=3'-I-H-I-I-I-l-I ,

uJ . .
Q.. 30 --

u.s. S:O:'OIi/(O S;[V[ 01'[1/11I0 IN IIIC'llS

6 4 3 2 d· 1 ~ i ~ .J ~ § 010 16 20 30 40 50 70 100 140 200I OOrl-r-'.-.TII ITTtl,-rIl'-rIIlTI'lI,lrrPr-t (r UIDTllll]~I]I~I __J.-.n'Il..:e,I'--"-1-,-I----r'--.-'--n.-r-TI I I I 10

"-
~I- _ ., __ =.=.=.=._.:.~.~.=.=.===-:~==., _a= :~~===u=llttl=l=l=I=I=110

.otl=8=::=====1-=_---·.-=,~=--~-.~~_=- f-'1-1_11-I~1=1=1='=1-1 120
~70~=_J=_1 _I==tj=t=~~j=== --:~--------\ .. H=_, ::~=====-1=J30~
3: 60 ---w -" --1·==I=r---=----~-- -·---1- 'H';-t-t--I--U=>- I
OJ '_._.__•.•..•-._.-._._._.__ ._.~_

:J:'
lJ1
I

I-'

""OJ

L 1_ .1. I I I 100
0.005 0.001

-·-·-·-·-·----180

-"'-'-'-'-1-1 190

-.-.-.-.-I·--l----I·I ..I-I-I-·I-I~.--.---- ..
.•- '~-f--f--f--'----' ...

~t-_I__• ,

otD I· nl~~ttJ=t=t1mt1j I ' I11t1Jj=t=1_1ttttttttt500 100 50 10 5 I 0.5 0.1 0.05 0.0:GRAIN SitE IN NILLINEr~RS

I~ IS GRAVEl SHNO Il-COBOLES _ comE '--r-/IlE N[oiiiil--- f1I1E SIII OR CLAY

20I---+-,I-I---·-I·I-I-I-·!--.-.-.--.--_·,

101-1-I-l-I.L1.U-I-l-LI-I.L1-1=[[CLI-ttllJ=t=tt-:_I"I-H-~-I-I--·-

ILL 'l.7 IPL]() [PI JI los 1NAT H.I. I. '
CLASSIfICATION' I PRO·JEer

NHSC

SANDY CI.AY (el.). UK. BIWHN1
BO~JNG NO. WES-10-19-03SANPlE NO.

GRflOA TION CURVE '1 OEr fll/ELEV 0.0-2.24 OATE 30 Jnl-I 84 .

- ... _·Iiii .. - .. :.. iiiiiiiI_·:_ --- .-,-, - .. '- .-
I- - -



I
'I
I
I
I,
I
I
I
;1
I'
I
I
I
I
I
I
'I
I
I

/

APPENDIX A6

Results of First-Year Quarterly Analysis

of Groundwater Samples for Background Parameters
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FIRST QUARTER .

Monitoring Results for the First Year





RUN DATE: 05 MAR 02

INSTAllATION: CRANE AAA, IN FACILITY: DYE BURIAL SITE

SAMPLING SITES
RESULTS

:J;I
(j\

I
l\J

PARAMETER SAMPLING DETECTION
DATE LIMIT UNITS B

2-1 2-5 2-6 ·2-7 2-6 2-2 2-3
TOX 30 NOV al 10. UGL 106.C 70.C 42.C NO :27 .C 59.C . '.a. C
TOX ao NOV 9t 10. UGL 109.c 66.C SO.C 57.C 92.C 44.C 39.C
TOX 30 NOV 81 10. UGL 105.C 36.C 47.C ·55.C 79.C 53.C 42.C
TOX 30 NOV 81 10. UGL 110. C 05.C 19.C 60.C 73.e fiQ.e 44.C

lEGENO
NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (fiLTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARy IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURAIE TO EITHER 2 OR 3 SIGNifICANT fiGURES; TRAILING ZEROES DO NOT ALWAYS INDICATE SIGNifiCANCE, BUT ARE THE
RESULIS Of COMPUTER fORMATTING.
A VALUES SlmWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
B UPGRADIENT SITE
C RESULTS ARE fDA UNfILTERED SAMPLE

PAGE NO 2
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RUN DAlE: 05 MAR 02

IN5TAL~AIION: CRANE AAA, IN FACILITY: DYE BURIAL SITE

SAMPLING SITES
RESULTS

PARAMl lER SAMP liNG DETECTION
DATE LIMIT UNITS

2-4

WAIER
FT 616.66 ~lEVEL'S A 13 DEC 81

ARSEN IC 30 NOV BI .010 MGL NO
UAfllUIA 30 NOV B 1 ' • I MGL NO '
CADMIUM 30 NOV Bl .005 MGL NO
CIIIIOM1UM ,3D NOV 01 .010 MGl .020
fllJORIOE 30 NOV B 1 .10 MGl l. 50
LEAD 30 NOV 01 .010 MGl NO
MEIlCUII1 30 NOV 01 .2 UGl NO
N02 tNIl] AS N30 NOV 0 I .05, MGl .05
SELENIUM 30 NOV 0 I .005 MGl NO
SILVEII 30 NOV 81 .01 MGl NO
ENDflll~ 30 NOV BI .04 UGl NO
LINDA liE 30 NOV Bl .OB UGl NO:tJ

(J'I TOXAPIIE.IlE 30 NOV B I 1.6 UGl NO
I

MElIIOXYCliLOIl 30 NOV Bl 1..6 UGl NOw
UGL NO2,4-0 30 NOV 01 . 3.B

SI LVE X 30 NOV,BI .5 UGl NO
GnOSS ALPHA 30 NOV 01 4.60 PCl NO
GIlOSS till A 30 NOV 81 1.30 PCL 4.03
TOICOlIlAC, 01 DEC 81 1. PIiM 4. ;;
CllLOflll>E 30 NOV 01 1.0 MGl 62.1
I lION 30 NOV 81 .OJ MGl .35 ~

MAUGAIlESE 30 NOV 01 .01 MGl 4.00*,
PHENOl. 30 NOV 01 .01 MGl ~ NO
SOD IU'IA 30 NOV 01 1. MGL 53.
SULFAIE 30 NOV 01 6.0 ' MGL 621.0 ill-
PII(FlllD) 30 NOV 01 Pli 6.1
Pill FILLO) 30 NOV BI Pit 6.1
PIl(FIHD) 30 NOV 01 .. Pli 6.1
PtI( F I HO), 30 NOV 81 PH 6.7
SPEC (OrlO 30 NOV B 1 1. UMC 2500.
SPEC (DIm 30 NOV BI 1. UMC 2500.
SPEC CONO' 30 NOV BI 1. UMC 2500.
SPEC COIID 30 NOV 01 1. 'UMC 2500.
Toe 30 NOV 61 1.0 MGl 4.5
TOC 30 NOV 61 1.0 MGl 4.5

0
Toe 30 NOV 61 1.0 MGl 4.5
Toe 30 NOV Bl 1.0 MGl 4.4

PAGE NO 3



(

nUN DAlE: 05 MAR 02

i

:J:'
(J'I

I
oi'o

INSTALLATION: CRANE AAA, IN

PARAME TER SAMPLING DETECTION
DATE LIMI T UNITS

2-4
TOX 30 NOV 0 I 10. UGL 61.C
TOX 30 NOV 81 10. UGL 32.C
TOX 30 NOV 81 10. UGL 5J~C

TOX 30 NOV 81 10. UGL 73.c

fACILITY; DYE BURIAL SiTE

SAMPLING SITES
RESULTS

o

LEGENn
NOTES:A(L METALS AND OIUER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (fILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECT ION lIMI r"S SIIOWN ARE NORMAL LEVElSi ACTUAL LIMITS MAY VARY IN ENVIRONMETAl SAMPLES. ANALYTICAL RESULTS
AnE A(CUnATE TO EITHER 2 OR 3 SIGNIFICANT FIGURESi TRAILING ZEROES DO NOT ALWAYS INDICATE SIGNifiCANCE. BUT ARE THE
RESULTS Uf COMPUTER FORMATTING.
A VALUES SHOWN ARE FOR WATER lEVEL ELEVATION ABOVE A REfERENCE DATUM
B UI'GIIAUI ENT SI TE
C RESULTS ARE FOR UNFILTERED SAMPLE

PAGE NO "
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RUN DATE: 05 MAR 82

.'

.

INSTALLATION: CRANE AAA e IN fACILITy: MCCOMISH GORGE

SAMPLING SITES
RESULTS

~
. I
.(}\

PARAMETER SAMP LING DETECTION
DATE LIMIT UNITS B

4-1 4-2 4-4 4-3 4-6 4-0
TOX 07 DEC 8\ 10. UGL \8.C NO 112.C 72.C 47.C NO
TOX 07 DEC at 10. UGl 25.C NO 1"11.C 90.C ·37.c NO
TaX 07 DEC 01 .10. UGL 36.C NO 60.C 103.C 38.C 10.C
Tax 07 DEC 01 10. UGl 12.C 55.C 117.C 56.C 33.e 37.e

LEGENIl
NOTES: ALL METALS AND OTttER rARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. OET~CTION LIMITS SHOWN ARE NORMAL LEVELSj ACTUAL LIMITS MAY VARy IN ENVIRONMETAl SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EITHER :2 OR 3 SIGNIFICANT FIGURESj TRAIlING ZEROES DO NOT ALWAYS INDICATE SIGNIFICANCE. BUT ARE THE
RESULJS Of COMPUTER FORMATTING.
A . VALUES SHOWN ARE FOR WATER lEVEL ELEVATION ABOVE A REFERENCE DATUM

~ B UPGnADIENT SITE
C RESULTS ARE FOR UNFILTERED SAMPLE

PAGE NO 2
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RUN DAfE: 05 MAR 02

INSfAllAflONI CRANE AAA. IN FACILITY: DEMO~ITION GROUNDS

.SAMPLING SITES
RESULTS

:t'
(J'I
I .

OJ

PARAMEiER SAMP LING DETECTION
DAre LIMIT UNITS

TOX 16 NOV 81 10. UGL
TOX 16 NOV 81 10. UGL
TOX 16 NOV 81 10. UGl
TOX 16 NOV 81 10. UGl

8
6-1A

8
6-16

a
6-1C

8
6-3

17.C
NO

I1.C
NO

6-2
41.C
34.C
33.C
32.C

6-4
25.C
26.C
20.C
33.e

6-5
14.C
12.e
10.C,
18.e

LEGENII
NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. OE1ECflON LIMITS SHOWN ARE NORMAL lEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE A~CUnAJE TO EITHER 2 OR 3 SIGNIfiCANT FIGURESi TRAILING ZEROES DO NOT ALWAYS INDICATE SIGNifiCANCE, BUT ARE THE
RESULJS or COMPuTER FORMATTING.
A VALUES SHOWN ARE FOR WATER lEVEL ELEVATION ABOVE A REfERENCE ~ATUM

B UPGRAblENT SITE
C RESUllS ARE FOR UNFILTERED SAMPLE

PAGE NO :2
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(J'I
I
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LEGENIl
NOTES: All ~'TALS AND OTHf~ PARAMETERS WHaRE ~PPROPRIATE ARE ON A DISSOLVED (fILTERED) BASIS UNLESS OTHERWISE
NOTE!). DETECTION LIMlTS SUO\'iN ARE NORMAL LEVElSi ACTUAL liMITS MAY. VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCIJIIATE TO EITHER :2 OR 3 SIGNI fiCANT fiGURES; TRAILING ZEROES DO NOT ALWAYS INDICATE SIGNIfiCANCE. Bur ARE THE
RESUll~ 0.· COMPUTER fORMATTING.
A Vl\l.lJfS SIIOWN ARE fOR WATER LEVEL ELEVATION ABOVE A RefERENCE DATUM
B UP~ijAOIENT SITE
C Rl~UlTS ARE fOR UNfILTERED SAMPLE

PAGE NO 4
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RUN DAlE: 05 MAR 02

INSTALLATION: CRANE AAA, IN FACILITY: DEMOLITION GROUNDS

SAMPLING SITES
RESULTS

PARAMUER SAMP LING DETECTION
DATE LIMIT UNITS

6-13

WATER
lEVELS A 13 DEC' 91 . fT 632.01
AtISEN I C 16 NOV 01 .010 MGl NO
liAR I Ur,l 16 NOV 01 • 1 MGl NO
CADMIUM 16 NOV 01 .005 MGl NO
CHIWM IlJM 16 NOV 01 .010 MGl .010
fLUORIDE 16 NOV 01 .10 MGl .12
lEAO 16 NOV 01 .010 MGl .010
MEHCUIIV 16 NOV 01 .2 UGL NO
N02tNll1 AS N 16 NOV 01 .05 MGl 1.10
SELENiUM 16 NOV 01 .005 MGl NO
SILVER 16 NOV 01 .01 MGl NO
ENDRIII 16 NOV 81 .04 'UGl NO

:J> llNCAllE 16 NOV 01 .06 UGl NO
(j\ TOXAPII(;IlE 16 NOV 01 1.6 UGl NO

<> I
MEHtOl\YCllLOR 16 NOV 61 1.6 NOI-' UGl

I-' 2,4-0 16 NOV 01 3.8 UGl NO
SILVE )( 16 NOV 81 .5 UGl 1.2C
GROSS ALPIIA 16 NOV 01 ·5.39 PCl NO
GROSS All'llA 04 JAN 02 17.00 PCL NO
GROSS IIEl A 16 NOV 81 1.30 PCl 11.20
GROSS ut I A 04 JAN 02 I. 30 PCl 11.20
URAN 11It.1 04 JAN 02 O. PCl 1.
TOICOI.IIACT 17 NOV 8 I 1- PillA NO
cmOR 10£ 16 NOV 81 1.0 MGl 14.7
IRON 16 NOV 01 .03 MGl .26
MANGA/lE5E ·16 NOV 0 I .01 MGl 27 .00 *
PttENOI 16 NOV 8 I .01 MGL NO
SOOIWtI 16 NOV 01 1- MGl 330. ~

SULfAIE 16 NOV 01 5.0 MGl 3500.0 '*'
Plt(fJ[IOI 16 NOV 81 Pit 6.5
PHI f I ell) I 16 NOV 01 Pit 6.5
PH(flflOI 16 NOV 81 PH 6.5
PIt(fl£LO) 16 NOV 0 I Pit 6.5
PII ( F If L(l) 04 JAN 02 Pit 6.4
PII ( fIE 1Il I 04 JAN 82 PH 6.6

Pill fl I: LO I 04 JAN 02 Pit 6.6
Pltl f I uOI 04 JAN 82 PH 6.5
SPEC COrIO 16 NOV 01 1- UMC 5000.
SP"EC cmlO 16 NOV 01 1- UMC 5010.
SPEC cmID 16 NOV 0 I I. UMC 5000.
SPEC cm;o 16 NOV 01 I.. UMC 5050.
TOC 16 NOV 01 1.0 MGl 12.3
TOC 16 NO\.' 61 1.0 MGl 12.3

TOC 16 NOV 61 1.0 MGl 12.3

TOC 16 NOV 01 1.0 MGL 12.0
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RUN DATE: 05 MAR 02

INSTALLATION: CRANE AAA, IN

PARAMETER SAMP LING DETECTION
DATE LIMIT UNITS

6-13
TOX 16 NOli 81 10. UGL 28.C
TOX 16 NOli 81 10. UGL 30.C
TO;( 16 NOli 81 10. UGL 33.C
TOX 16 NOli 81 10. UGL 59.C

o

FACILITV: DEMOLITION GROUNDS

SAMPLING SITES
RESULTS

LEGENI/
NOTES: ALL METALS AND OTIIER PARAMETERS WHERE ApPROPRIATE ARE ON A DISSOLIIED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAV VARY IN ENIIIRONMETAL SAMPLES. ANALVTICAL RESULTS
ARE ACCllllAIE TO EITIIER :2 OR 3 SIGNifiCANT fIGURES; TRAILING ZEROES DO NOT ALWAVS INDICATE SIGNIfiCANCE, BUT ARE THE
RESUL'~ Of COMPUTER fORMATTING.
A V·,\LUES SHOWN ARE fOR WATER LEIIEL ELEIiATlON ABOVE A REfeRENCE DATUM
8 . Ul'GllADI ENT 51 TE
C RESUI.T5 ARE fOR UNfiLTERED SAMPLE
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RUN DAlf: 05 MAR 62

INSTALLATION: CRANE AAA, IN FACILITY: RIFLE RANGE

SAMPLING SITES
RESULTS

PARAMETER . SAMpLING DETECTION
DATE LIMIT UNITS

6-16 6-14 6-15 6-17 6-18 6-19 6-20
IRON 04 JAN 62 .03 MGL NO 1.83 :fr .08
MANGAIIESE 16 NOV 61 .01 MGL .08·t .18:t> .04
MANGAHESE 04 JAN 02 .01 MGL NO .. 2.24~ NO
PUElloL 16 NOV 01 .01 MGL NO NO NO
PilE 110 I. 0'1 JAN 02 .01 MGL NO NO NO
SODIUI.I 16 NOV 81 .. MGL 24. 11 • s.
SOOIUIII 04 JAN 62 I • MGL 15. 74. 24.
SULfAIE 16 NOV 81 5.0 MGL 30.0 53.8 28.1
SULfAIE 04 JAN 02 5.0 MGL 8,0 gO.8 10.5
I'Ii(fILLU) 16 HOV 61 PH 6.8 6.6 6.7
pll( f Il'I.lJ) 16 NOV 01 Pli 6.9 6.7
YII(flll.O) 16 NOV 61 PH 6.9 6.7
I'II(FII.IIl) 16 NOV 81 Pli 6.9 6.7
I'lt ( FII I.ll) 04 JAN 82 PH 6.6 6.8 7.0

:J:' PIl( F((I 0) 04 JAN 02 PH 6.6 6.8 6.9
(jI. I'll ( FI Ell! ) 04 JAN 82 . PII 6.5 6.8 7.0
~ PII( FI HDi ·04 JAN 01 PH 6.6 6.8 7.0

"" SPEC LorIO 16 NOV 81 . 1• UMC 410. 500. 520.
SPEC cOIID 16 NOV 01 .. UMC 410. 500. 520.
SPEC cOIm 16 NOV 01 .. UMC 400. 500. 520.
SPEC CUIIO 16 NOV 81 1- UMC 400. 500. 530.

7BO.SPEC calm 04 JAN 02 .. UMC '16", 315.
SPEC CUrIO 04 JA\I 02 .. UMC 410, 790. 315.
SPEC CoNO 04 JAN 02 1- UMC 468. 7BO. 314.
SPEC COtIO 04 JA" 82 1- UMC 465. 790. 315.
TOC 16 NOV 81 1.0 MGL 20.3 3.3 2.0
TOC 16 NOV 81 1.0 MGL 18.7 3.3 2.2
ToC I(j Nulf 81 1.0 MGL 18.2 3.3 2.0
ToC 16 NOV 01 1.0 MGL 19.5 3.3 2.0
TOC 04 JAN 82 1.0 MGL 21~ 5.0 3.0
ToC 04 JAN 82 1.0 MGL 2. 5.0 3.0
IOC 04 JAN 82 1 .0 MGL 2.0 5.0 3.0
ToC Oil JAN 82 1.0 MGL 2.0 6.0 3.0
ToX 16 NOV 81 10. UGL 24.C 19.C toIQ
TOX 16 NOV 8 I 10. UGL 33.C 28.C NO
ToX 16 NOV 01 10. UGL 17.C 25.C NO
ToX 16 NOV 81 10. UGL 24.C 20.C NO
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RUN DATE; 05 MAR U2

INSTALLATION; CRANE AAA, IN

PARAMETER SAMP l.ING DETECTION
DATE LIMIT UNITS

6-16
TOX 04 .JAN 82 10. UGl
TOX 04 JAN 82 10. UGL
TOX 04 JAN 82 10. UGL
TOX 04 .JAN 82 10. UGL

FACI~ITY; RIFLE RANGE

SAMPLI NQ SITES
. RESULTS

6-14 6-'5 6-17 . 6-18 6-19 6-20
21.C 29.C NO
:ZO.C 25.c '5.C
20.C 31.C 25.C
22.C 30.C 13.C

LEGF.NP
NOTES: ALL r,'ETAL, ANI> O'ijJl\ PM~"MUt:RS WltERE "'~ROPRIATE ARE ON A. DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHQ~N ARE NORMA~ lEVeLi; ·ACTUAL ~IMITS MAY VARY IN ENVIRONMETAL SAMPLES, ANALYT1CAL RESULTS
ARE ACCIJIlATE TO EIHlER 2 OAJ SIGNIFICANT F1GU!'ES; TRAILING ZEROES DO NOT ALWAYS INDICATE SIGNIfiCANCE, BUT ARE THE
RESULTS Of COMPUTER fOR~ATT1NG. .
A VALUES SIIOWN ARE FOR WAlER LEVEL· ELEVATION ABOVE A REFEIIlENCE DATUM.
8 UPUIlADIENT SITE .
C RESULTS ARE ~OR ~NFllTERED SAMPLE

PAGE NO 3
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SECOND QUARTER

Monitoring Results for the First Year
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RUN OATE: 18 JUN 82 .... -":,: .

;

INSTALLATION: CRANE NWSC, IN fACILITY: DYE BURIAL SiTE

SAMP LI NO SITES
RESULTS

PARAMETER SAMPLING OETECTION
DATE LIMIT UNITS B

2-1 2-5 2-6 2-7 :Z-8 :Z-2 :Z-3

WATER
LEVElS (A) 09 MAR 82 FT 719.7 684.7 682.6 6B4.7 683.3 682.0 .. 677.0
ARSENIC 09 MAR 02 .010 MGL NO NO .Ott NO NO • . NO NO
BARiUM 09 MAR 82 . I MGL NO NO .3 NO • I NO NO
CAOMIUM 09 MAR 82 .005 MGL NO NO NO NO NO NO NO
CH"OMIUM 09 MAR 82 .010 MGL .010 NO .020 NO NO NO NO
FLUOR I DE 09 MAR 82 .10 MGL .29 • 14 .30 • 17 .19 .2B .31
LEAO 09 MAR 82 .010 MGL NO NO .010 NO :. NO NO NO
MERCURY 09 MAR 82 .2 UGL .6 NO NO NO NO NO NO
N02+N03 AS N 09 MAR 02 .05 MGL .36 NO .08 NO NO NO NO
SElloN lUM 09 MAR 82 .005 MGl NO NO NO. NO NO . NO NO
S IlVE R 09 MAR 02 .01 MGL NO NO NO NO NO NO NO
ENorllN 09 MAR 82 .• 04 .UGL NO NO NO NO NO NO NO
LINll.\NE 09 MAR 02 .08 UGL NO . NO NO ·NO NO NO NO

:J:' "TOXAPHENE 09 MAR 82 1.6 UGL NO NO NO NO NO NO '.1,' NO
(j\

METIIOXYCHLOR 09 MAR 82 I .6 UGL NO NO NO NO NO NO "
I NO

I-' 2,4-0 09 MAR 02 3.8 UGL NO NO NO NO NO NO NO·
(j\

SIlVEX 09 MAR 82 . .5 UGL NO NO NO NO NO NO NO
GRO~.S ALPHA 09 MIIR 02 13.. 20 PCL <. 1. 3' .c 'iL 'b'1 .( I 3.;;l0 ~1.CJ7 <'·lfS"" .::,.c,r:, ..:' 4i. "l'iI
RAOIUM-226 09. MAR 82 .05 PCL .42 .29 .17 .19 .42
GROSS BETA 09 MAR 02 1. 30 PCL 3.89 8.19 7.43 4.45 5.65 4.79 i·' , 5. \1 .

STRONTIUM-90 01 MIIR 02 1.0 PCL 1.9
CHI.·uIlIOE 09 MAR 82 1.0 MGL 205.0 82.8 171.0 61.6 63.6 25.3 15.7
IRON 09 MAil 82 .03 MGL .25 .07 .06 .05 .06 .27 .04
MAI~GANESE 09 MAR 02 .01 MGL .12N 17.90N 6.50N 6.30N 4.70N 7.50* . 1.83'
PHENOL 09 MAR 82 .01 MGL NO NO . .02 .01 .• 01 NO NO
500111", 09 MAR 82 I • MGL 196. 78. 66. 44. 54. ". -. 34. 28.
SULFATE 09 MAR 82 5.0 MGL 920.0* 1220.0N 2560.0N 1230. ON 570.011 930.01 500.0'
F'HIFIElO) 09 MAR 82 PH 6.5 6.4# 6.3# 6.3N 6.2' 6.5 6.6
PH(FIElO) 09 MAR 82 Pli 6.5 6.411 6.3N 6.3* '6.3* 6.5 6.6
PHI F I HO) a9 MAR 02 PH 6.41 6.3N 6.2N 6.3N 6.3N 6.5 6.6
PH(FIElO) 09 MIIR 82 PH 6.5 6.4N 6.3N 6.3N 6.3N 6.5 6.5
SPEC CONO 09 MAR 82 1- UMC 2045. 2949. 3001. 2598. 2450. 1840. 1359.
SPEC CONO 09 MAR 82 1- UMC 2043. 2950. 3000. 2599. 2450. 1840. 1360.
SPEC CONO 09 MAR 82 t. UMC 2044. 2959. 2999. 2597. 2450. 1840. 1360.
SPEC CONO 09 MAR 82 I. UMC 2044. 2950. 3000. 2598. 2452. 1835. 1360.
TOC 09 MAR 82 1.0 MGL 8.0 10.0 4.0 3.0 3.0 5.0 5.0
roc 09 MAR 02 1.0 MGL 8.0 10.0 4.0 3.0 3.0 5.0 5.0
Toe 09 MAR 82 1.0 MGL 8.0 11.0 5.0 3.0 3.0 5.0 5.0
Toe 09 MAR 82 1.0 MGL 8.0 10.0 4.0 3.0 3.0 5.0 5.0
TOX 09 MAR 02 .010 MGL .140 C .160 C .065 C .028 C .045 C .087 C .099 C
TOX 09 MAR 82 .010 MGL • I 20 C .120' C .067 C .038 C .049 C 0120 C .08a c
TOX 09 MAR 82 .010 MGL .170 C • I ~'O C .055 C .077 C .061 C 0130 C .086 C
TOX 09 MAR 82 .010 MOL .150 C .150 C .068 C .053 C .03t C .130 C .066 C

PAGE ';0
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RUN DATE: lil JUN B2

INSTALLATION: CRANE NWSC, IN FACILITY: DYE BURIAL SITE
-'

~
I.....

ex>

LEG!:ND
. NOTES' ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE

NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS: ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
. ARE ACCURATE TO E I TtIER 2 OR 3 SIGNI FICANTFIGURES, .. _., ._--

A VALUES SHOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
B UPGRADIENT SITE
C RESULTS ARE FOR UNFILTERED SAMPLE
• VALUE ExCEEDS A NATIONAt INTERIM PRIMARY DRINKING WATER'REGULATION STANDARD

.M VALUE ExCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA

MGL - MILLIGRAMS/LITER
UGL - MICRO(;IlAMS/ LI TER
PCL - PICOCIJRIES/L1TER
UMC - 'MICROiAitOS/CEtHIMETER
NTU - NEPHELOMETRIC TURBIDITY UNITS
TON - THRESHOI.D DOOR NUMBER
TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
PHM - PER 100 MILLILITERS

,
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HUN DATE: 18 JUN 82

INSTALLATION: CRANE NWSC, IN . FACILITy: MCCOMISH GORGE

SAftiPlING SITES
RESULTS

PARAMETER SAMP LING DETECTION
DATE LIMIT UNITS B

4-1 4-2 4-4 4-3 4-5 4-8

WAHR
LEVElS (A) 23 MAR 82 FT 575.5 571.2 568.1 564.2 567.9 566.7
ARSENIC • 23 MAR 82 .010 MGL NO NO NO NO NO NO
BARIUM 23 MAR 82 . 1 MGL NO NO NO NO NO NO
CADMIUM 23 MAR 82 .005 MGL NO NO NO NO NO NO
CHROMIUM 23 MAR 82 .- . .010 MGL NO NO NO NO NO NO
flUORIDE 23 MAR 82 .10 MGL .14 • 11 .11 .12 NO .10
LEAD 23 MAR 02 .010 MGL NO NO NO NO NO NO
MERCURY 23 MAR 82 .2 UGL NO NO NO NO NO NO
N02+N03 AS N 23 MAR 82 .05 MGL .38 .17 .70 NO .06 .51
SH'EN IUM 23 MAR 02 .005 MGL . NO NO NO NO NO NO
SILVER 23 MAR 02 .01 MGL NO NO NO .01 NO NO
ENORIN 23 MAR 82 .04 UGL NO NO NO NO NO NO

';p LINDANE 23 MAR 82 .08 UGL NO NO NO NO NO NO
0'1 TOXAPHENE 23 MAR 82 1.6 . UGL NO NO NO NO .NO NO
I

f-' METHOXYCHLOR 23 MAR 82 1 .6 UGL NO NO NO NO NO NO
W 2.4-0 23 MAR 82 3.8 UGL NO NO NO NO NO NO

S ILVE X 23 MAR 02 .5 UGL NO NO NO NO NO NO
GROSS ALPHA 23 MAR 82 4.92 PCL NO NO NO NO NO NO
GROSS BETA 23 MAR 82 1.56 PCL 1. 55 1. 27 1. 95 1. 71 NO 1. 15
emOR IDE 23 MAR 02 1 .0 MGL 3.0 4.0 9.0 10.0 9.0 3.0
IRON 23 MAR 82 .03 MGl .7811 .30 .7611 6.3011 6.4011 .25
MANGANESE '23 MAR 82 .01 MGL .12" .02 . 95" 1.90" 4.5011 ;01
PHENOL 23 MAR 82 .01 MGl NO NO NO NO NO NO
SODIUM 23 MAR 82 1- MGl 37. 4. 15. 30. 17. 7.
SULFATE 23 MAR 02 5.0 MGL 74.0 29.0 15.0 33.0 24.0 24.0
PHI F I HO) 23 MIIR 82 PH 6.5 6.6 6.3" 6.111 5.711 6.6
PHI r I HO) 23 MAR 02 PH 6.5 6.7 6.5 6.111 5.811 6.6
PH(FIHO) 23 MAR 82 PH 6.411 6.6 6.5 6.111 5.811 6.5
PtI( F I HO) 23 MAR 82 PH 6.5 6.7 6.411 6.111 5.8N 6.6
SPEC CONO 23 MAR B2 1 • UMC 380. 470. 748. 501. 521. 529.
SPEC CONO 23 MAR 82 1. UMC 383. 470. 745. 500. 520. 530.
SPEC CONO 23 MAR 82 1- UMC 383. ~170. 745. 500. 520. 531.
SPEC CONO 23 MAR 82 I. UMC 383. 470. 744. 501. 521. 530.
TOC 23 MAR 82 1.0 MGL 2.0 2.0 3.0 4.0 3.0 2.0
TOC 23 MAR 82 1.0 MGl 2.0 2.0 4.0 3.0 4.0 2.0
lOC 23 MAR 82 1.0 MGl 2.0 2.0 4.0 3.0 4.0 2.0
TOC 23 MAR 82 1.0 MGL 2.0 2.0 4.0 4.0 3.0 2.0
TOX 23 MAR 82 .010 . MGL NO NO .031 C .010 C .017 C NO
lOX 23 MAR 82 .010 MGL .014 C NO .028 C NO .018 C NO
TOX 23 MAR 82 .010 MGL .012 C NO .028 C .Ot5 C .016 C NO
TOX 23 MAR 82 .010 MGl •.015 C NO .029 C .012 C .Ot5 C ,ott C

PAGE NO

- _._._._._._._-_.- _._.- - ..- _i _-



INSTALLATION: CRANE NWSt,IN

RUN DATE: 18 JUN 82

FACILITY: MCCoMISH GORGE

~ .

-------,..- ---•- ..
G

--,----
LEG/oND
NOTES:- ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EITliER 2 OR 3 SIGNIFICANT FIGURES. .----.--
A VALUES SHOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
6 UPGRADIENT SITE
C RESULTS ARE FOR UNFILTERED SAMPLE
N VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA

MGL - MILLliiRAMS/lITER
UGL - MICROGRAMS/LITER
PCL - PICOClJ llIES/lITER
UMC - MICROMHOSiCENTIMETER
NTU - NEPHELOMETRIC TURBIDITY UNITS
TON - THRESHOLD ODOR NUMBER
TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
PHM - PER 100 MILLILITERS

~
I

N
a
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RUN DATE: 18 ..rUN 82

INSTALLATiON: CRANE NWSC. IN FACILITY: DEMOLITION GROUNDS

SA'tIPLI NO SITES
RESULTS

PARAMETER· SAMPLING DETECTION
DATE LIMIT UNITS 8 8 8 8

6-tA 6-18 6-1C 6-3 8-2 8-4 0-5

WATER
LEVELS (A) 22 FEB B2 FT 0 640.B 613.5 811.1 599.9
ARSf.NIC • 22 FEB B2 .010 MGL NO . NO NO NO
BARIUM 22 FEB 82' . I MGL NO NO NO NO
CADMIUM 22 FEB 82 .005 MGL NO .006 . . NO NO
CHROMIUM 22 FEB 82 .- . .010 MGL NO .010 .': NO NO
FLUORIDE 22 FEB 02 .10 MGL .46 .86 .20 .22
LEAD 22 FEB 82 .010 MGL NO NO NO NO
MERCURV 22 FEB 82 .2 UGL NO NO NO NO
NO]+N03 AS N 22 FEB 82 .05 MGL 1. 40 2.00 NO .62
SELENIUM 22 FEO 02 .005 MGL NO NO NO NO
S IL VE R 22 FEO 02 .01 MGL NO NO NO NO
ENORIN 22 FEO 82 .04 UGL NO NO NO NO
LWDIINE 22 FEB 82 .08 UGL NO NO NO NO
TOXIIPHENE 22 FEB 82 I .6 UGL NO NO NO NO
METHOXVCHLOR 22 FEB 82 1.6 UGL NO NO . NO NO

.-i
N

2.11-0 22 FEB 82 3.B UGL NO NO NO NO I

SILVEX 22 FEO 02 .5 UGL NO NO NO NO
\0
<t:

GROSS ALPHA 22 HB 02 9.23 PCL L r.,.in .('p.3
-

~ !>.tlo ~3.~O
RIID IlIM-226 22 no 02 1.30 PCL NO
GROSS BETA 22 FEB 02 1. 76 PCL NO 3.41 NO . 2.89
CHLOi?IOE 22 rEB 82 1 .0 MGL 4.0 11.5 10.0 It.3
IRON 22 FEB 82 .03 MGL .05 .12 .43W .03
MANGANESE 22 FEB 82 .01 MGL .97f1 t .60fl .3U 1.8U
PHEf'IOL ::!2 FEB 02 .01 MGL NO NO NO' NO
50DIlIM 22 rEO B2 I MGL 18. 43. 32. 10.
SULFATE 22 FEB 82 5.J MGL 640.0' 630.0fl 450.0N 100.0
PHI FielD) n rE8 82 PH 6.5 6.3' 6.U 6.5
PH(rl£lO) 22 FEB 82 PH 6.5 6.3f1 6.1fI 6.4'
PIl(rIElO) 22 FEB 02 PH 6.4' 6.3f1 6. IN 6.5
PH(FI£lO) 22 rEB 02 PH 6.5 6.2fI 6.U 6.5
SPEC CONO 22 FEB 02 . 1. UMC 1480. 2003. 1241. 578 •
SPEC CONO 22 FEO 82 1. UMC 1480. 2003. 1240. 577.
SPEC CONO 22 rEB 82 1. UMC 1400. 2002. 1240. 57B.
SPEC COND 22 FE8 82 1. UMC 1479. 2003. 1241. 577.
TOC 22 FEB B2 1 .0 MqL 5.0 4.0 2.0 3.0
Toe 22 FEB 82 1',0 MGL 5.0 4.0 2.0 3.0

. TOC :.'2 FE8 82 1.0 MGL 5.0 4.0 2.0 3.0
TOC 22 FEB 02 1.0 MGL 5.0 4.0 2.0 3.0
TOX 22 FEB 02 .010 MGL' .013 C NO .027 C .043 C

TaX 22 FEB B2 .010 MGL .013 C NO .021 C .099 C
lOX 22 FEB 82 .010 MGL .Of5 C NO .028 C .072 C
lOX 22. FEB 82 .0,10 MGL .013 C .Ofl C .• 028 C .072 C

PIV,;E NO
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RUN DATE: 18 JUN 82 .. '

INSTALLATION: CRANE NWSC, IN FACilITY: DEMOLITION GROUNDS

SAMPLING SITES
RESULTS

PARAMETER SAMPLING DETECTION
DATE LIMIT UNITS

6-9 6-10 6-11 6-7 6-8'--- 6-6 6-12

\oJATF.R
LEVELS (A) 22 FEB 82 FT 612.5 64~.3· 628.4
LEVELS (A) 01 MAR 82 FT 646.9 832.2 628." 821L3
ARSENIC 22 FE8 82 .010 MGL NO NO NO
ARSENIC 01 MAR 82 .010 MGL .0~2. NO NO NO
BARIUM 22 FEB 8~ ,- . . 1 MGL NO NO NO
BARIUM 01 MAR 82 .1 MGL NO NO NO NO
CADMIUM 22 FE8 82 .005 MGL NO .005 NO
CADMIUM 01 MAR 82 .005 MGL .025. NO NO NO
CHROMIUM 22 FE8 82 .010' MGL NO NO NO
CHROMIUM 01 MAR 82 .010 MGl .030 NO .010 .010
flUOR IDE 22 FEB 82 .10 MGl .37 .54 .14
flUOR IDE 01 MAR B2 .10 MGL 2.00· .58 .60 .30
LEAD 22 FEB 02 .010 MGt. NO NO NO
LEAD 01 MAR 82 .010 MGL .~14 NO .020 .020 N

MERCURY: 22 FEB 82 .2 UGL NO NO NO N

MERCIIRY 01 MAR 82 .2' UGl NO NO NO .2 I
L!l

N02+N03 AS H 22 FE8 02 .05 MGL .36 NO NO .:x:
N02+NOJ"AS H 01 MAR 82 .05 MGL NO .78 NO .09
SELEr~ IUM 22 FEO 02 .005 MGL NO . NO NO
SELrr~ I UM 01 MAR 82 .005 MGL NO NO NO NO
S Il.vER 22 FEB 02 .01 MGl NO NO NO
SILVER 01 MAR 02 .01 MGL NO NO NO NO
ENDrllN 22 FEB 82 .04 UGL NO NO NO
ENORIN 01 MAR 02 .04 UGL NO . NO NO NO
LINDANE 22 FEB !J2 .08 UGl NO NO NO
LINOAtIE 01 MAR 82 .OB UGl NO NO NO NO
TOXAPHENE 22 FEB 82 1 • Ii UGl NO NO NO
TOXAPHENE 01 MAR 82 1.6 UGl NO NO NO NO
METHOXYCHLOR 22 F[B 82 1 .6 UGL NO NO NO
METHOXYCHLOR 01 MAR 82 1.6 UGL NO NO NO NO
2,4-0 22 FEB 82 :J.8 UGL NO NO NO
2,4-0 01 MAR 82 3.8 UGL NO NO NO NO
SI LVE X 22 FEB 02 .5 UGl NO NO NO
S IL V[ X 01 MAR 02 .5 UGl NO NO NO NO
GROSS ALPHA 22 FE8 82 7;47 PCL C3,4'& ~".I" c:::'7·LJ1
GROSS ALPHA 01 MAR 82 17.60 PCL ~/1."O <'l.in ~ /").;lo ~q{,..)C

RAOIUM-226 22 FEB 82 1. 30 PCL NO
RAOIUM-226 01 MAR 82 .05 PCL .78 .37
GROSS 8ETA 22 FEB 82 1. 30 PCL NO 2. ',3 3.56
GROSS 'BETA 01 MAR 82 1.30 pel 5.32 2.40 0.68 0.69
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RUN DATE: 1B '"'UN B2 ....
INSTAllATION: CRANE NWSC. IN FACILITY: DEMOLITION GROUNDS

SAMPLING SITES
RESULTS

PARAMETER SAMPLING DETECTION
DATE LIMIT UNITS

6-9 6:"1'0 6-11 6-7 6-9 6-6 8-12
STRONTIUM-gO 01 MAR B2 1.3 PCl NO
STRONTIUM-gO 23 MAR 82 1.0 PCl NO
URANIUM 01 MIIR 82 O. PCl 1 • 1.
CHLORIDE 22 FEB 82 1.0 MGl 10.0 10.0 8.0 .
CHLORIDE 01 MAR 82 1 .0 MGl 26.9 6.0 19.7 17.2
IRON ~2 FEB 82 \ .03 MGl NO 22.40' 21.70N
IRCN 01 MAR 02 ... .03 MGl 63.60N .04 1.331 .08
MANGANESE 22 FEB 02 ·.01 MGl 2.201 '8.701 16.80N
MANGANESE 01 MAR B2 .01 MGl 22.00N 2.501 43.00' ;16.50" .
PHENOL 22 fEB B2 .01 MGl NO NO NO
PHENOL 01 MIIR £12 .01 MGL NO NO NO NO
SOD IliM 22 FEB B2 1- MGl 12. 24. 31..
500 IlIM 01 MIIR 02 1• MGl 80. 21, 64. 47.
SULFA TE 22.FEB B2 ·5.0 .MGl 230.0 580.0N 740;0/1
SULFATE 01 MAR B2 5.0 MGl 3390.0' . 740.0' 3150.01 3110. 0'

"PH(FIHDI 22 FEB 02 PH 6.5 6." 6.0/1 .
PH(FIHDI 22 FEB B2 PH 6.5 6.0N 6.0N M

N
PtH FI HOI 22 FEB B2 PI~ 6.5 6." 6.0/1 I

PHI FI HOI 22 FEB 02 PI~ 6.4' 6.0W 6.0N \D
~Po PHlrJElDI 01 MAIl 02 PH 4.0' 6.31 6.01 6.21

PHI FI HOI 01 MIIR B2 PH 4.11 6.3N 6.01 6.21
PH(FIHD) 01 MAIl 02 PH 4.11 6.3' 6.0' 6.2'
PHI FI flO) 01 MIIR 02 PH 4. l' 6.3' 6.01 6.21
SPEC COND 22 FEB 82 1. UMC 750. 12BO. 1670.
SPEC COND 22 FEB B2 1- UMC 750. 12BO. 1670.
SPEC CONO 22 HB 02 1. UMC 750. 12BO. 1660.
SPEC COND 22 'FEB 02 1. UMC 750. 12BO. 1668.
SPEC COND 01 MAIl. B2 1. UMC 4000. 918. 3800. 3700.
SPEC COND 01 MIIR B2 1. UMC 4000. 920. 3BOO. 3700.
SPEC COND 01 MIIR 02 1• UMC 4000. 920. 3BOO. 3700.
SPEC COND 01 MAIl B2 1• UMC 4000. 918. ·3800. 3710.
roc 22 FEB B2 1 .0 MGl 5.0 5.0 4.0
TOC' 22 FEB 02 1 .0 MGl 5.0 5.0 4.0
TOC 22 FEB 02 1.0 MGl 5.0 5.0 4.0
laC 22 FEB B2 1.0 MGl 5.0 5.0 4.0
Toe 01 MAR B2 1 . O. MGl 5.0 2.0 4.0 6.0
TOC 01 MAR B2 1.0 MGl 5.0 2.0 4.0 8.0
TOC 01 MAR B2 1.0 MGl 5.0 2.0 4.0 6.0
TOC 01 MAR B2 1.0 MGl 5.0 2.0 4.0 6.0
TOX 22 FEB B2 .010 MGl .051 C .055 C
TOX 22 FEB 82 .010 MGl .063 C .040 C
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RUN DATE: 10 dUN 82

INSTALLATIO~: CRANE NWSC. IN

f"'.

FACILITY: DEMOLITION GROUNOS

S"r,lPLING SITES
RESULTS

~

.....
-.

PARAMETER SAMPLING DETECTION
DATE LIMIT UNITS

6-9 6-10 6-11 6-7 6-8 8-8 8-'12

TOll 22 FEB 82 .010 MGl' .059 C .044 'C
TOX 22 FEB 82 .010 MGL .055 C .041 C
TOll 01 MAR 82 .010 MGL .030 C .022 C .035 C .110'C

TOX • 01 MAR 1I2 .010 MGL .013 C .046 C .016 C .100 C

TOX '01 MAR 1I2 .010 MGl .030 C .04B C .045 C .120 C

TOX 01 MAR 8::1 .010 MGL .016 C .053 C .035 C .120 C
...·4

I'

<;I'
N
I

~

-
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RUN DATE: 10 JUN 82 ....
INSTALLATION: CRANE NWSC. IN FACILITY: DEMOLITION GROUNDS

SAMPLING SITES
RESULTS

PARAMETER SAMP LING DETECTION
DATE LIMIT UNITS -_.-6-13

WATER
LEVElS (A) 01 MAR 82 FT 631.9
ARSENIC 01 .MAR 82 .010 MGL NO
BARIUM 01 MAR 82 • 1 MGL NO
CADMIUM 01 MAR 82 .005 MOL NO
CHROMIUM 01 MAR 82 .... .010 MGL NO
FLUORIDE 01 MAR 82 .10 MGL .17
LEAD 01 MAR 02 .010 MGL .010
MERCURY 01 MAR 82 .2 UGL .2
N02+N03 AS N. 01 MAR 82 .05 MGl NO

. SElF.N IUM 01 MAR 82 .005 MGL NO /

5 IL VE R 01 MAR 82 .01 MGL NO
ENORIN 01 MI\R 02 .04 UGL NO
LINDANE 01 M/.R 82 .08 UGL ·NO
TOXAPHENE 01 MI\R 82 1.6 UGL NO
METHOXYCHLOR 01 MAR 82 1.6 UGL NO U), , N
2,4-0 01 MAR ·82 3.8 UGL NO I
SIIVE X 01 MIIR 82 .5' UGL NO \0

,:t:
GROSS ALPHA 01 MAR B2 17.90 PCL ~·11."O

GROSS BETA 01 MAll 02 1. 30 PCL 13.30
CHLORIDE 01 MIIR 02 1 .0 MGL 12.9
IRON 01 MIIR 02 .03 MGL .06 t
MAI~GANESE 01 MIIR 02 .01 MGL 9.00H
PHENOL '01 Mill( 02 .01 MGL NO
sao IUM 01 MIIR 82 1. MGL 334.
SULFIlTE . 0' MIIR 02 5.0 MGL 3500.0H
PHI FIelD) 01 MIIR 02 PH 6.4N

PHI f I HO) 01 MIIR 02 PH 6.5
PHIFIELO) 01 MAR 82 .PH 6.5
PHI FIELD) 01 MIIR 02 PH 6.5
SPEC CONO 01 MAR 02 1. UMC 4650.
SPEC CONO 01 MIIR B2 1. UMC 4650.
SPEC CONO 01 MAR 02 1. UMC 4650.
SPEC CONO 01 MAR 02 1. UMC 4650.
TOC' 01 MIIR 82 1 .0 MGL 8.0
TOC 01 MIIR 82 1 .0 MGL B.O
TOC 01 MIIR B2 1.0 MGL B.O
TOC 01 MIIR 02 1 .0 MGL 0.0
TaX 01 MAR 82 .010 MGL .150 C
TaX 01 MIIR B2 .010 MGL .160 C
TOX 01 MIIR B2 . .010 MGL .140 C
TOX 01 MAR B2 .010 MGL .170 C
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RUN DATE: 10 JUN 82

INSTALLATION: CRANE NWSC, IN

1"'"'

FACILITy: DEMOLITION GROUNDS

~

....

LEGEND
NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPR'IATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE.
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EITHER 2 OR J ~IGNIFICANT FIGURES.
A VALUES SHOWN ARE F6R WATER LEVEL ELEVATION ABOVE.A REFERENCE DATUM
B UPGRADIENT SITE
C RESULTS ARE FOR UNFILTERED SAMPLE
• VALUE E~CEEDS A NATIONAL INTERIM PRIMARY DRINKING WATER REGULATION STANDARD
N VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA
o - WELL WAS DRY

MGL - MILlI:jRAMS/lITER
UGL - MICROGRAMS/LITER
PCL - PICOClJRIES/lITER
UMC - MICROMIIOS/CENTIMETER
NTU - NEPHELOMETRIC.. TURBIDITY UNITS
rON - THRESHOLD ODOR NlJMBER
TON - TASTE DILUTION IHDEX NUMBER
CU - COLOR UNITS

··PHM - PER 100 MILLILITERS

"

•

1.0
N
I

~

_.- - - .. - .. -
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RUN DATE: tu JUN 02

INSTAllATIO'~: CRANE NWSC, IN FACILITY: RIFLE RANGE

.w

;J:l
(J'\
I
tv
OJ

LEGEND .
NOTES: ALL METALS AND .OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENViRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO liTHER 2 OR 3 SIGNIFICANT FIGURES.-·
A VALUES S~IOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
B UPGRADIENT SITE
C RESULTS ARE FOR UNFILTERED SAMPLE
• VALUE ExCEEDS A NATIONAL INTERIM PRIMARY DRINKING WATER REGULATION STANDARD
N VALUE ExCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA

MGL - MlLll,iRAMS/llTEH
UGL - MICROGRAMS/LITER
PCL - PICDCllRIES/ II TER
UMC - MICRO:.lI-iOS/CEIHIMETER
NTU - NEPHELOMETRIC TUROIDITY UNITS
TON - THRESHOLD DOOR I~UMBER

TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
PHM - PER 100 MILLILITERS
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THIRD QUARrER

Monitoring Results for the First Year
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,
~\ RUN DATE: 00 NOV U2
\~'

'.
.;
( INSTALLATION: CRANE NWS~. IN FACILITY: DYE BURIAL SITE
'\

f·~ SAMPLING SITES
RESULTS

'1 Pf,I~AMETER S'\!;jP LING OcTECTlOI~I DATI: LIMI T UNITS B
2-1 2-5 2-6 2-7 2-8 2-2 2-3

I~A TEH
LEVEL5 {JI.) 06 JUri 02 FT 721.7 687.2 664.1 684.1 683.7 682.5 6711. 0
f,R5ENIC 00 dUI~ 02 .010 'MGl tID NO ~O NO NO tlO ,NO
Iiton Il11'.1 0" dUll 02 .1 MGL NO NO NO NO NO NO NO
C",',D:.111Jlt1 08 dllN U2 .005 MGL NO NO NO NO NO NO . NO
(" h~ :li.1I UM Of] dliN 02 .010 MGL .070. .040 NO NO NO .020 .020
f llJOlIl!:lE 00 dill'll C:? • 10 MGI• .27 .15 .06 .20 .22 .29 .23
LEf.[) . 00 JUN G2 .010 MGl ND tID .010 NO NO NO I~D

1':,EIICUny 08 J:IN02 .2 UGL NO 1m NO NO tID NO NO
I,C:;,;,rW::: AS tl 0;:1 .lUN /)2 .05 r.1GL .40 tID .32 NO .07 NO .10
SctH!IU;,; 011 JUN 02 .005 M'.l NO NO NO NO ND NO NO
5 IL VEil OJ JIIN 02 .01 W,L Nil NO NO NO .01 tID NO
i:.rW:I! :~ Oll dUN O::! .0·1 lIoJ l tID NO NO NO NO IlD NO
LlrW:,llE' e" dUN o:! .013 UGl ND NO NO NO NO NO NO

oil ~
TOXM'Ii;:.llE 03 .Jill·1 n:! 1.6 IJGL I~O NO NO 1,10 1m NO NO

Q"I :Po'::I110XYCi-Il.on 08 JUN 02 1 .6 Uf3L NO ND NO NO lID NO NO
I '.Ii-D oe dUN l.i2 3.8 UGL ~~o NO NO NO NO NO NOIV

\D S IlVEX 0::; JdI~ C2 . .5" UGL NO NO 110 lID tlO NO ND
GELlS::; ALPliA oa JIJI~ 52 :25.70 PC L "' 1.."11 ~n.oo <'25"·70 ~ 15 .1() 4&'5:.10 <G.. 33 <'1.5"," '
11:.0 lUr,i-226 08 ,il", 112 .~o PCL ND .59 .14
GlWS5 B::TA oa ,j\:;'j'l12 1 • ~lO PC L '1.76 5.34 3.38 4.07 3.96 4.59 4.62
URA:II 'JIll (Ie .J\JrI O::! O. PCl 1. 1. I. 1.
(.I-~ LUilWE on JUtl 02 1 .0 rir~~L :220.0 60.0 200.0 66.0 61.0 30.0 14.0
I f{~1; I GEl JUi~ G2 .03 MC,L .29 tiD .16 .07 NO .55# NO
MM:G.~.IJi::$f. 00 JUN 82 .01 MeL .lloll 12.00# 6.1011 6.20'" 2.90# 5.60il .63#
PIIE;~:Jl GO JIHJ 112 .01 1.'oGL or' .01 .01 .01 .01 .03 .01. :)

SOL) I U:.I ,06 JUN 02 1. MGL 21\2. St!. 90. 34. 38. , -. 30. .H.
~:lIL;: J. TE os .lUll 82 5.0 MGL 770.0# 1430.01/ 2760,0# 1250.01/ 1010.0# UJO.OII 420.0#
f'io ( FI fLi) 08 JlJN B2 PH 6.6 6./U1 6.5 6.6 6.3~ 6.5 6.7
"Il' ( r I [U) 08 .lUU 02 PH 6.6 6.5 6.5 6.6 6.2/1 6.4" 6.5
Pli(F!EL::l) Q£ durl H2 P/I 6.6 6.5 6.5 6.7 0.3" 6.5 6.7
foll(FIELO) Oil JUN ll~ Pll 6.6 6.4/1 6.4" 0.7 6.2/1 6.5 6.6
~P::'C CO;';D Oa'dUN 02 1. UI.1C 2450. 3000. 4!:>OO. 2600. 2500. 1925. 1320.
~PEC cmID 00 JUtl B2 1. UMC 24~O. 300:-,. 4500. 2600. 2500. 1925. 1320.
~f'EC COrm oa JUN 6'.! 1 • U'.IC 2450. 30CO. /1500. 260(\. 2500. 1925. 1320.
SHC Calli) as ,jIJN [12 1. UM2 2450. 3000. 4500. 2600. 2500. 1~25. 1320.
Tac on JIJN G~ 1.0 MGL 50.v 87.0 78.0 69.0 91.0 54.C 53.0
T"r oa .lUll r.2 1.0 II:C,L 49.(, fl7;O 7"l .0 (,0.0 90.0 56.0 . 54.0....
Tce os JUN 02 1.0 MGL 50.0 69.0 77.0 69.0 lO1.0 56.0 '54.0
l'tJc 09 JUlIO:; 1.0 M,}L '19.0 lW.c.. 79.0 69.0 9J.0 55.0 55.0
Tex 03 JUN 82 .010 MGl .060 Co .0'17 C .023 C .O\!) C .018 C .011 C .019 C. lex CS"JUN 82 . 0 10 MGL .062 C .044 C .029 C .015 C .016 C I~D NO
TUX 00 'dU~: C2 .0\0 II:GI. .05:3 c .O::!1 C .019 C .(\24 C .018 C .014 C ND
T(lX 08'dU~ 02 .vl0 MGL .055 C .02·1. C .024 C .021 C .016 C NO NO
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RUN DATE: 00 NOV il2 :

JNSTALL'TI~~: CRANE ~WSC. IN FACILITY: DYE BURIAL SITE

SAMPLING SITES
RESULTS

PARAJlI~TER SAMPLING OETECnUI~

OJ'.T E . LIMIT U:1I IS
2-4

HA IF. R
LEVELS (A) 08 JUIl 82 FT 680.7
ARSEI'lIC 08 JUt! U2 .010 II:GL NO
OAiHUI,' 08 JUN 02 . ! MGL 110
G.\Di.l! UM 0:'1 JUIl 02 .005 MGL ND
cr!:WM : ur.l 00 JIII'I 02 ,fJ 10 f\~GL .02u
f LUOI: IOC: 01) J-.JI~ 02 • 10 r,il; L 2.CO ..
LE.:'u (,::J ,: LIN It 2 • (11 0 I.:" L ND
MErlCUrlY 08 dUN O~ .2 UI,L NO
N02 tll03 AS N 00 .I urI 02 .05 ~;" L .11
SELrl~ 1U:I' uli .; lI!l 0:>' • (JuS 1I1GL Nll
SII.VEI< 00 JIJI.I f):' • (0 I :.lGL NO
[;·.:>',1 N CO JUi~ (,~ .(ii tJGL ~(1

LliWl\llc 00 .lUll 02 .Otj IJGL 1m
lO;:.WIl£o'l£ 00 .hm 02 1.6 UGL Ill)

~ toi£: ftlUXYCHLOfl 03 dlJll 02 1 .6 UUL NO
0'1 :1 .'I-D C:J Jl;to; 02 3.13 UGL NDI
w :j I L'1[ :', 0[; dU~1 il2 .5 UGL NO
0 (,flOSS ALPHA OB dUN 02 13.20 PC L L'~.~O

I••~.,) I ll;,';- 226 OR Jur~ B:! .27 FeL tlO
lillOS:; 6fT J\ 08 dIlN·02 l. 30 peL 3.46
CIlIOIlIOE 00. .J lJll 0:1 1 .0 MGL 060.0N
IHUd on dllN U2 .03 MGL NO
r;;Jl.:lu. NE SE 08 dllN 82 .01 MGL 5.20/1
PH::I;ll(. li3 dUN 62 .01 IIlGL NO
~D[) IIJ~.1 00 JUN 02 I. MGL 35.
~.ULF'" IE . 00 dUN 8.2 5.0 r.lGL 1270.0/1
l'ii(FIELD) 08 ,JurI 02 PH 6.2IJ
PH(FIElO) cn .jUN 02 Pli 6.2/1
Pt-:(f I UO) 09 ,JU:I 82 PH €.2/1
rn(FIE~D) 00 JU~1 9~ PH 6:211
SPEC CU,JJ 08 ,jUII 82 1- W.IC 2510.
;,ri::C COND 09 JUII 62 1. IJMC 2510.
SPeC ':Oi~D 00 dUN 02 1. UMC 2510.
S!lF.C eDND 08 JUN 02 I. UlIIC :!~IO.

TG:: 08·dUN 02 1 .0 MGL 49.0
Tce 08 dl!l~ d2 1 .:.l lto<3L 48 • .:1
lee on JUN 02 1 .0 M(jL 49.0
lOG OP. JUt< 02 1 .0 JlII}L 49.0
fOX C8 JUN 0:2 .010 ;'.1GL .012 C
'iDA OEi·dlJN 02 .010 MGL ND
lOX oe· dUN 02 .010 MGL NO
TOX Oa-JUN 82 .010 r,:GL ND
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~

11;$ TALL·, TWN: CIV"IIE tl~ISC. Itl fACJLITY: OYE OURIAL SITE

:J:'
lJ'
I

W
......

LEGENO
NIJTES: .\LL r.llT.\!.S f.I~1) DOIEIl PAlIAt,l[H/lS ~iIlERE APf'/lOflRIATE A;H, 'ON A DISSOLVED (FILTERED) BASIS UNLESS OTt:ER\~ISE

~OTED, D~rECrION LIMITS SljO~N ARE NORMAL lEVELS; ACIUAL LIMITS MAY VARY IN ENVIRONMfT~L SAMPLES. ANALYTICAL RESULTS
~Il~ ACCUflATE ID EllNER 2 on 3 51CNIFICANT FIGURES.
A \'.U~JE~ sllo:m ;,ra: FOil \'IATEIl LfVEL ELEVAr ION ABOVE A REHRE'~CE DATur,'
B l,P':;;1Aflll:IH Si H'
C ~ESULrj ARE FUll UNFI~r(R(O SAM?LE

VALUE EXCEED~ A NA1JON~l INTEIlIM PRIMARY ORIKKING WATER ~EGULATION STANDARD
• VALUF EXC[EDS ~ IIA!IONAL SfCO~~ARY DRINXING WATE~ IlEGULATIO~ CRITERIA

MGL - fI1IlLICI~;.t.15/LlHfl

llGL - r,lI.C1aJ,iIIA:.l:i/ l. iTER
~CL - ~ICOCU"IES/l.ITln

lh.i: - M1C Ror;:HOS/C (I'J r !rIl[ TER
NTU - NEPH~LO~ETR(C rURGIDITY UNtTS
TOI~ - THRESHOLD ODOR r~lJ:.ltlER

TON - TASTE DILUTION IHOEa NUMBER
CU " COLon UNI TS
~H~ - PER 100 MILLILITERS

PAGE NQ 3



i:',
5'. RUN DAT~: Oti NOV ~2

t {NSr.Hl,\TlOr~: CRA/;E N~ISC. IN FACILITY: I'olCCOMIS_H GORGE
r,-
,. SAMPLING SITES
"-.... flESLJlT5

PARAMETER SAMPL.ING DETECT! ON
UAH:: LIMIT UNITS B

4-1 4-2 4-4 4-3 4-5 4-6

~/l\rER

lEVELS (A) 21 JUil 82 FT 575.5 567.9 568.6 563.2 565.4 565.5
ARSENIC 22 dlJl~ U2 .010 MGl NO NO NO NO N[. tID
LIAR Ill~l 22 dUN 02 .1 M\J L NO NO • 1 NO .2 NO
CADr:lI UM 22 dUN U} .005 MGl NO NO NO NO NO NO
CIlIlGr,ll Uf.t 22 JUI,I 82 .010 MGl NO NO NO NO NO NO
fl UOn! DE 22 dlJl~ 02 .10 MGl. .15 .10 .10 .10 tID .11
lE.:ll) 2~ dliN U2 .010 MGl NO . NO NO NO NO NO
~lr:nCUIIY 22 ..JUN a2 .2 UGL NO NO NO NO NO NU
IW::,.t/O:i AS I~ :12 dUN U2 .05 M,jL .00 NO .17 NO I~D .OIJ
5El.EN Iur,1 22 ,Jlltl 62 .005 MGl NO NO NO NO NO /ID
SllVEI~ 22 ,J WI tI <! .(\1 MGl tm NO NO .02 NO NO
l:~lu'll N :!:! JUN fl2 .04 lIli l. ND NO NO NO NO NO
1.I :HM:J;:; 2:2 .JIlIl 1.12 .08

,
UGl NO NO NO NO NO NO

;p TO>',IIYI'f.NE :l2 JUN CJ2 1.6 u··' NO NO NO NO NO NO,.-
(j\ MElIi(IXYCHLOR 2:2 .11.'11 8:~ 1 .6 IW l NO NO NO NO NO NOI
W :2, '1"0 22 oJI1:1 02 3.b UGL NO NO NO NO NO 1-11>
N S 11.VE;( 22 ,':J1l 02 . .5 UGl NLJ NO NO NO NO NO

(:11';;):',(', AlPtt.\ 22 .11m 02 5.03 PCl .::: I. 30 "::<j.07 .:::~. 3'1 <'f.ol <:5".08 <'3.ia3
GlcO~:, BETA 22 .lUll 02 1. 64 PCl NlI NO 1. 51 2.48 NO NO
CHU..iR 10f: 22 Jur'l (12 1.0 MGl 4.0 4.0 5.0 11.0 13.0 13.0
l!iON 22 JlJtl 112 .03 MGL 2. ION .06 .70# HL UON 13.50#, .12
~:AI!G;\NE'SE 22 Jdt! U2 .01 MGL .17N I/O .38N 2.16N 5.90# NO
PII~1ml 22 JUri 82 .01 MGl .10 .04 .02 .08 .01 .05
SCDIUi,1 :n JlHl 132 1. MGl 15. 7. 10. 35. 20., 6.
SUl.FA IE 22 JUN il:! 5.0 MGl 12.0 23.0 G.O 16.0 25.0 36.0
PIt( FI HO) 22 JUN 02 PH 6.U £;.0 6.7 6.2# 6.1A' ' .. 6.7
pH(flcLO) 22 .JlH~ 62 PH 6.U 6.8 6.7 6.211 6.1N 6.7
PH(FIElO) 2:2 JUt! 82 PH 6.0 6.0 6.7 6.211 6.111 G.7
I'h(FlIOLU) 22 JUN 02 PH G.8 6.0 6.7 6.211 6.0N 6.7
:i"EC COND 22 .lUll 02 \ 1. UMC 420. 500. 490. 580. 740. 545.
SPEC COND 22 .lUll 82 1. UMC 420. 500. 490. 500. 740. 545.
SPEC COND 22 .lUll 02 r. UMC 420. 500. 4!)0. 580. 740. 545.
SPEC COND 22 .lUll 62 1. UMC 420. 500. 4S0. 580. 74C). 5~0.

Toe 22 JlIN il2 1 .0 MGl 60.0 55.0 52.0 65.0 88.0 53.0
HIt: :n JL:N 02 1.0 MGl G2.0 55.0 53.0 65.0 87.0 53.0
'jOC 22 JUN 82 1.0 MGl 63.0 54.0 !;;2.0 65.0 80.0 53.0
TOC 22 dL:N 02 1.0 MGL 62.0 53.0 53.0 65.0 00.0 53.0
TOX ~2' JUN O~! .010 MGl NO .014 C NO NO .011 C NO
TCX 22',JLJN 82 .010 MGl NO .0/4 C NO NO .018 C NO
TaX 22JUr: 82 .010 MGl .• 014 C .011 C NO .016 C .014 C NO
TaX ~2'JUN 32 .010 MGl .011 C .012 C ND NO .016 C NO

,PAGE NO
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- . ,- '..
RUN DATE: on NOV p~

- - - '. - ....",- - '.. "- '.. ,- - . "-" 1"". ._

INSTALlf.lI0il: CHANE NWSC, IN fACILITY: MCCOMISH GORGE"

:J;I
(jI

I.
w
w

LEGEtllJ
NOTfS: ALL ~ETALS ~ND OTHEa pARAU[TERS WHERE APPROP~IATEARE ON A DISSOLVED (fiLTERED) BASIS UNLESS OTHERWISE
NOTED. DEiECrlON LIMITS SHO~N ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLfS. ANALYTICA( RESULTS
AhE flCCL/II/dE TO UrllLll 2 on 3 SIGNIFICANT FIGURES.
A VALUE:> :.IiOI'/N ilia: loa I~.HER LEVEL ELEVATION ABOVE A REFERENCE DATUM
B UPGRADI~NT 51 IE
C RESIlL TS liRE FOIl urH I U[RED SAMPLE
, VALUE EKCEEDS A NATIONAL SECONDARY DRIN~ING WATER REGULATION CRITERIA

It.GL - I.1ILLI("nMI5/LIT~R
UGL - MICROGiIA;i15/LlTER
FCl ~ PICOCU"HIE.3/LI TEn
liMe - MlcnOi.iHO::;/Cf.NT Wi TER
NTU - NEPHELOI.1ETRIC TUROI~ITY UNITS
TOIl - HlilESllOlD ODOI~ NU~IBER

TDN - TASTE DILUTld~ INDEX NUMUER
eu - CClOR UNITS
HiM - PER 100 MILllun:ns

~ Z .:.~,
r-. ...:r.•'

.G:o,.

PAce NO :2



llUrJ DnE: eli NCV 02

INSTAI.L,\110"': CIlAI~[ i'H~SC, IN fACILITY: ~M~UNITION BURNING GROUND

):0
0'
I

W
l>o

LEGEI~G

NOTES: I\LL t:,ErIlLS f..I~D OTHER PAflAMErEIlS Wi~[IlE APpnOPRIATE ARE Oil A DISSOLVED (1'IlTEREO) BASIS UNLESS OTHERloJISE
NOTED. DETi::CT lOll LUil! T~; SIiO'..:N III<E NORMAL I.EVELS; I,CTUAL LIMITS MAt VARY IN EINIRONi\\ETAL SAMPLES. ANALYTICAL RESULTS
ArIE ,\CCIJll.llH TO ElfliE'l 2 OR 3 SIGNIFICANT fIGUIlES.
,\ V.'\ll)!:S ~,IIl:;wrj AnE FOil "lATER lEVEL ELEVATION ABOVE A REfERENCE DATUM
o lI?GIIAD I un ~ 1][
C HESULTS ARE Fon UNFilTERED SAMPLE
• VAI.UE E~CEEDS A NATIONAL INTERIM PRIMAIlY DRINKING WATER REGULATION STANDARD
# VALUE EKCEEDS II IIATIONAL SECO~DARY DRINKING WATER REGULATION cnlTERIA

MGL - ~ILLIGflAmS/LITER

UG~ - ~IlCilOl;IIM,!::'/LlTER

PCl - PICOCUIlIES/lITER
U1,:C - MI C:lO',II-1OS /C [N r iI.1E TER
NTlJ •• IJEPHELlJ~.:ETRIC rurHiiDITY U~ITS

TON - TI1RE5110LO ODOR raJi..IIJER
TON - TASTE DiLUTIO~ INDEX NUMBER
CI) - COLOR UUITS
PH~ - P~~ 100 MILLILITERS

.'.

PAGE NO 3
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RVN DATE: OU NOV 02

INSTALLATIO~: CRANE NWSC, IN FACILITY: DEMOLITION GROUNDS

SI.I.:PLlNG SITE5
RESULT;:;

PAR;\METER SMIPI.ING DETECTION
DATE UMIT UNITS

6-9 li-l0 6-11 6-7 6-0 6-6 6-12

\':AHI{
I.EVELS (.") 11 JUI. 82 H 611 .0 642.1 646.7 64tL9 629.7 629.4 630.3
f.RS i:N IC 12 JUL 62 .01':> i\1uL t~o .010 NO .063* NO tiD NO
f'AR lUi.' 12 JUL 82 .1 M, L .3 NO NO NO NO NO NO
CAutl! UM 12 .IUL 1:12 .003 II1GL NO NO ND NO NO NO . NO
C'!fW;.lllJl.i 1~J. JIJI. U2 .010 I.!GL NO tID tID .0:20 1'10 . NO .021l
FLUO~~ I DE 12 JUl tl:! .10 i\IGL .47 • 7v .16 , 3.00• .50 .52 .31
LEAD 12 JUt. 82' ·.v 10 floGL NO NO NO .010 NO .010 NO
~ERCUR¥ 12 JUl O~ .2 UGL NO NO NO rm NO NO NO
N02·trlOJ AS N 12 JUt 112 .05 I\"~I .~fj NO .05 .21 .75 NO .06,u~

<;'l::L EN ru.\, 12 Jill 62 .OG5 MGI. NO NO NO .0\7. rm .0\7. .009
SILVER i2 JUL il2 .01 fWL NO NO NO .02 NO NO NO
:::r:LlRiN 12 JUL 02 .04 UGL rJD 1m NO NO NO NO NO
UIWAIIE 12 JUL 02 .11::) UGl ND NO NO NO NO NO I/D

:J:; IOI.APIIE~lE 12 .IUL 02 1 .6 UGl ND NO NO r·m NO NO NO
0' f.i::JHOXYCr.lCH 12 .JUL 82 1 .6 \JGl 1',0 NO NO ND NO rm NOI

2,Il-0 12 JUl a:! 3.0 UGL tID NO NO NO NO NOw 1m
0' ~j I l ·"E X 12 .lUl 82 . .5 UGl 1m 1m NO NO NO NO NJ'

c;R;;S':: f,lPHA 12 JUl 82 1!:i./i0 PCl 4.!.i(j 3.40 <5.""l. <. Iq. 10 .::'15".'40 <3.10 ~ 1...·90
GIW:>S '0:1 A 12 .lUI. fJ2 :2. :;;4 PCl :3.50 3.07 4.10 3. '10 tiD 5.10 0.53
CItLl'R I DE 12 Jill 02 1.0 MGl 12.0. 24.0 22.0 30.0 24.0 35.0 26.0
IllarJ 12 .JUI. 02 .03 f,IGl .14 . 25.4UY 3:3.40/1 67.00/1 NO • !-Jail .:<6
r.~{.h:(:A I~E SE 12 Jill. U2 .01 MGl 9.6011 6.90/1 12.9CH 24.00H 1.1811 44.00" 40.00"
PI·:!~rmL 12 JUl [)2 .01 ~IGl .01 .04 .03 .09 .01 .02 .07
SOD 11lI.l 12 JUI. H2 1- MGL 16. 27. 20. 118. ~'l 64. 47."'..
SUi-FA TE 12 JUl <32 5.0 t.1Gl 300.0:; 560.011 710.0Q 3200.0/1 2uo.0 2710.0i/ 2850.';;,"1
PIt(fIElD) 12 JUl 82 PH 5.2/J 6.311 6.4/1 4.111 6.6 . -. 6.5 6.411
PH(flELD) 12 JilL 02 P~i 5.2H flo 3/1 6.4# 4.0# 6.5 6.4/1 6.4,:1
Pt:( Fl HO) 1:!'JUl 82 PH 5.3/J 6. ~jll 6.5 4.0# 5.6 6."/! 6.3#
PHI FI HO) 12 JUl 32 PH 5.2iI 6.3.¥ 6.4/1 4.0/1 6.6 6.43 6.311
:: PEC CUNO 12 JUl 82 1 . ur.1C 750. 1000. 1550. 3750. 790. 3600. 3030.
!)FEC corm • 2 JUl 02 1- Wit': 7-15 . 1005. 1541l. 3'/50. 790. 3650. 3700.
SPEC ceNO 1'] dUl e2 1- UI.1C 7':0. IOG5. 1540. 3730. 7B~. 3500. 3600.
spec Co;;o 12 JUl 82 1- ur,~: 7~O. lURO. 1550. 372/). 725. 3580. 3600.
Toe 12 JUL £:2 1 .0 MGl 31\.0 !jO.O 68.0 57.0 47.0 63.0 65.0
TOC 1:~ JUL 82 1.0 ti:Gl 36.0 5().~ 67.0 53.0 413. 0 64.0 65.0
Tt':: 12 JUL 02 1.0 MGl 35.0 50.0 6£\.0 58.0 47.0 64.0 u5.a
H ..C I:.! .JUl 02 1 .0 r,lGl 36.0 50.:> C7.0 57.0 41.0 64.0 66.0
.ox i2'JUl02 .010 t.l:3L .(,35 C .Olll C ti~ .012 C .021 C .016 C NI)
,'OX l:rJUl 82 .010 MGL .022 C ND ND .012 C .023 C .\>12 C f-.;>
TOX 12-JiJL G2 .CI0 MGL .• 023 C .CIS .: NO NO .0:22 C .026 C NO
TaX 12 JUl 82 .010 MGl • J2l1 C Nr, NO .Oll C .017 C ~ .021 C NO

PAGE ilQ 2

- -'.._ ..<_ .... ..... _..-.. _.__ ..~ ~-~.~.~ ~.- - -



- \-,-. '.. - ..... ... '. ~-'!_"-
.. .... _1"- -

RUN DATE: 00 NOV U2

IN:;rALL~llON: CI'lAIlC NI<.'SC, IN FAC I LlTY: DEMOLITION GROUNDS

SAMPLWG SITES
RESULTS

PA:1At.IETER SAMPLING DETECTION
OAf[ LIMIT UI: I TS

6-13

\~AT~1l

I.EVELS (A) II tJUl U2 FT 632.2
HI1SEN :C 1~ JUL 62 .010 I\1GL .010
'BAlliuM 12 JUL 02 .1 r.IGL 1,;0

CAD:,l1 U:.l 12 JUl 02 .005 r.!tl NO
CHIlOI.IIWil 12 JUl 02 .010 1.IGl .010
f lUOll1 DE 12 JUL 02 . to r.!Gl .15
lE.\D 12 JUl 82 .010 w:t 1m
r.1EiFURY 12 .JUl U2 .2 L;Gl NO
N02t~U3 A5 N 12 JUL 02 .05 1.1Gl NO
!:i[lEN lUi~ :2 JUl H2 .005 1.IGl .0IS.
SILVEk 12 JilL 82 .01 MGL I~O

HID:: 1tl 12 JUL 02 • (l·1 UGl NO
L IIHl.\N:: 12 JUl 02 .00 UGL NO -~

:x:- TOX~PH[NE 12 JUL 02 1.6 UGl 1m
(j\

I METIIOXYCHLOH j:! .jul 02 ~ .6 UGl NO
w 2.""·0 12 "UL 02 3.6 UGl ti~

-';;r; }"'

--J !!f. ' .. , -,'.;~.
SIt. Vi,:< 12 JUl B2

,.
UGl ND.:)

GllCJ~S ALP~IA 12 JUL 82 I. 30 PCL 22.60
GRUSS BETA 12 J~J1 02 t. 30 PCL 9.62
CHLOfilOa: 12 JUl 02 1 .0 MGL 21.0
I r<op 12 JUL 32 .03 r,1Gl ~27

~.I"!~(';\ l'l:::S': 12 JUl 02 .01 MGl 9.10"
f'1i::::I:OL 12 JUL ill .01 /i.GL .09
SCD!Ui,l I~ JUl 02 t. MGl 25(;.
SULrATE 12 JUl :32 5.0 MGl 2800.0#
?H(fifLD) 12 JlJl !:l~ FH G.6
PH(f I f.LD) 12 JUL :32 PH 6.6
PH(f I ELO) 12 JUl O~ Fi-! 6.6
Pt-l(t'IELO) 12 JUL 02 PH 6.6
::;P[C CO:~O 12 JUL 02 I. ur.1C 38.10.
Sf'£C cm:o 12 JUL'l:l2 \. UiliC 3650.
SPEC COI.J 12 JUL 92 \. UMe 303C.
SPEC CONO 12 JUL 82 I. VI.le :;woo.
lOC 12 dUt 82 ~ .0 l.tGL 74.0
'lOC 12 JUt 82 1.0 MGL '13.0
10''': 12 JUL 02 1.0 filGL 74.0
10:': 12 JUl 82 1.0 MGL 73.0
lOX 12'Jlll02 .01C MGl ND
TeJl. 12'JUl62 ' .010 IIIGl NO
TOX t2'JUl62 .010 r.:GL flO
TOX 12'JUl U2 .010 MGl NJ

Pt.GE NO, 3



RUU 0/. TE: OU NOV U2

lI;~TAllATlOl~: CllAl~E N~/SC. IN FACILITY: D~MOLITION GROUNDS

~
I

w
ro

LEGEND
NOTES: AL( METALS AND OTHER PARAMETERS ~HERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
"OT~O. DETECTION I.I~ITS SHOillj A~E NORMAL LEVELS; ACTUAL LIMITS MAY VARY :N ENVIRDNMETAL SAMPLES. ANALYTICAL RESULTS
ARt: I,CCUR'\TE TO EITlleR 2 OR 3 SIGrlll'ICANT FIGURES.
A VALUES ~HU~N ARE FUll ~ArER LEVEL ELEVATION ABOVE A REFERENCE DATUM
[3 UPGRAUIElH SITE .
C RE5lJL TS ARE FuR UI~F I LTEREI) SAMPLE
~ VALUE EXCEEUS .\ NATIONAL INTER:M PRIMARY DRINKING WATER RECULATION STANDARD
, V/LUE EKCEECS A NhrlONAL SECONDARY D~INKING WATE~ REGULATIGN CRITERIA

~'lG:' - ~Al LLI ,;11.'\:.15/ 1I TE II
UGL - ~ICRJG"~~S/I.ITER

pel - I'ICOCIJllJr:S/L1TEIl
IJi.1C - 1.11 CIW:.:HOS/C EN 1I r.i1: TER
IHU- "lEPHELGr.~ETiliC TURIHOny UNITS
TO:I - THI1F.SIIOLO 00011 l~lJl.lOi:R

TO~ - TASiE OIlUTION INDEX NUMdE~

CU - CQLOrt UNITS
pp.~ - PER 100 MILllLIIERS

PAGE:-:O 4
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(

nUN DATE: OU ";0\1 112

It\ST.\LlATJON: CIHIII: m'sc, IN

r ,

fAC!LITY: RifLE RANGE

t. EGEIllJ
NOT~S: ALL METALS AND OTH~R PARAMETERS WHERE APPROPRIATE ARE ON'A DISSriLVED (fiLTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTIJN LI~ITS SHO~N AilE NORMAL LEVELS: ACTUAL ~IMITS'MAY VAIlY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS.
I\riE /\CClJRAfE ro EIII'tH'2 Oil :i SiGtHflCANT fiGURE::;. '
A VALUES :;II:J~:N Mil: rOil I~ATEIl LEVEL ELEVATION AOOVE A REFERENCE I>ATUM
B . UPGIlAlJlENT SITE
C RESULTS AilE FOil UNfILTERED SAMPLE
• VALUE EXCEEDS ~ NATIONAL INTERIM PRIMARY DRINKING WATER REGULATION STANDARD
h VALUE EXCEEDS h HATIONAL S~CONDARY DRINKING WATER R~GULATION CRITERIA

'.;GL - f,i1 Lt. I GR,\M~/l.i rER
UGL - MICflO~;il;\;.IS/ll rEn
PCl - PICOCL1illESiL11ER
Ul'foC - MICRO~'110S/C[NTlI\1ETER

NTU- NEPh~LOMETRIC TunOIDITY UN!T5
";orJ - THRESIIOLD o::>OR NLJ;',1BER
lDN - TAST~ DILUTION INDEX NUMREa
CU - CGLOR UNITS
PHI" - PEH 100 MILLILITERS

:J:'
0'
I

.t>
o

o
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RUN Df,lE: CJfl IW'J B2

INST~LlATION: CRANE NWSC, HI

Pf,PMJiFHR s,~:"p I.II~G DETECll(11l
DATE L IMl"f UI~ ITS

6-9
GliO';S ALFliA 16 NOV III 4.LlO pel 3.62
GIDS::> A!.I'I!A 04 JAI~ 02 1·1. 70 :'I:'L
cr;GSO;; .IILHiA 22 FEll 02 '/. ·11 peL 43.ijg
(j:~(J:.lS '·I~P:IA 01 /vl ... 11 fJ::! 17.GO pel
GI<Q~$ ,HPHA 12 JUl 02 15.4:> PC: L 4.56
F:ft.\J lur.1-226 0'1 JAN 02 . (15 ~:fC L
flAUIU:.l-·22G 22 FeD 82. I. :::0 P:; l
HIID 1l1f.;-22G o I i'.1r.r~ D2 .05 PCl
OI~O~!; IJE r A 1£ NlJ'J U 1 1. C'O PCl 1. 55
GRJ;.S OU,\ 04 J;\r~ 02 1 • ;!() FCl
GnOSS t:lETA 22 f"i:l; e2 I. 30 PCt ND
Gli::;':;S BerA 01 M"ll 92 1. 30 PCl
Ci~O-;~ BET A 1:< JUl ..i2 :2.:N P:; l 3.S0
5Tih:;IHIU:,;-SO 01 f.IM! 92 1 .:) P~L

S"fRONTIUW-90 23 MAR 82 1 • i) fCl

:J::l
URANIUM 01 MAil 6~ PC l

(j\
I
~
f\)

,

FACilITY: DEMOLITION G~OUNDS

SAMPLI NG SITES
RESUI.TS

6-10 6-11 6-7 6-9 6-6 6-12
NO NO 8.32 NO 110 NO

NO
"".Ib ~""·~1

< 11. "0 . L 3.~3 <. IS'. 2.0 ~1(,.2.O
3.40 <. 5'.C\"'l. <. 1".70 <: IS' .~o < 3.').0 ...:'1~.110

2.67
tlO

.78 .37
3.:":l7 6.37 4.01 2.El2 8.30 10.40

3.68
2.13 3.56

5.32 2.40 9.68 9.b!!
3.07 4.10 3.70 N:> 5.10 O.~a

NO
NO

1 • 1.

PAGE NO :2
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RUN DAlE: 00 NOV ~2

INSfALLAT ION: C~.H'E N~I::;C. IN

PARMiE TeR S.\r.lfJ LI Ill! DETECT I ON
DAfE LIM IT UNITS

6-13
GROSS ALPHA 1(; NUV 61 5.:J£l PCL NO
Gr~U:,5 AL PH,\ O,~ JI.N 82 17.00 PCL NO
Gr~lJ5S ALPHA 01 Ml\R 92 17.90 peL NO
Gfl:JSS ALPHA 12 JUL to2 1. :><> PCL 22.60.
Gl105S BET A 16 N!JV 01 \.3u peL 11.20
Grwss IIET A (\4 JAN 6~: 1. 31) peL 11.20
GflOSS o::rA 01 I'vlAR 1:2 1. 30 peL 13.30
GF-OSS GET.\ 12JUL 8:2 1. 3~ PCL !). 62
~i~Q"TIUM-90 04 J~N U2 1.0 pel 1m
URAllI UM 04 JAN 0:2 PCl 1.

FACILITY: DEMOLITION GROUNDS

S~M?L1NG ~ITES '
RESULTS

PAGE NO 3



(

kUN DAlE: OU NOV U2

lN3r.\lL'\'IO~~: .~RAIH: ;,,\lSC, HI FACILITY: DEMOLITION GROUNDS

;x.
(J'I

I

""""

l!oG::IW
I'.O,I,S: ALL 1.1ET.'\LS AND Oll-IEH P,\IIA~ilTERS \'JlifRE APPROPRU.TE AilE ON A DISSOLVeD (FILTERED) BASIS UNLESS OTHER~ISe

N::H!;[J. OETF.GfIL111 LIMI1S SHG\\11 AilE I\:O.Ii\lAL LEVElSi ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
AI~E AC.CUIlATE TO E 1 11 IF. II :.1 Ull 3 ~IGI'HICANT FIGURES.
u UrG~AOIENT SilE
C RESULTS ARE FOil UNFILTERED SA~PLE

• VALUE E~CEEUS A NAflOI\:AL INTERIM PRIMARY DRINKING WAIE~ HEGULATION STANDA~O

MGL - 1111 LLl(il,AMSI 11 TEll
UCL - ill\ClcClir;,eJ.1S/ LIt ER
peL .. PICOCIJ,ilES/1.l1EIl
LIMe - r.nCilu;.l;\OS/CENIIMtTE.R
NTU - NErH~LGM~TRIC TUROIOITV UNITS
TON - TliRiSIKILD QDOIl NU:.19f.R
TON - TA~Te DiLUTION I~DEX NUMOE~

eu - COLOR UNITS
fHM - PE~ lGO MILLILITERS

I'AGE :~~ 4
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Monitoring Results for the First Year
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RUN DATE: 19 JAN 03

IT....

INSTALLATION: CRANE NWSC. IN fACILITY: DYE BURIAL SITE

SAMPLING SITES
RESULTS

PARAMETER SAMPliNG DET ECTlON
OATE LIMIT· UNITS B

2-1 2-5 2-6 2-7 2-B 2-2 2-3

WATER
lEVHS (A) HI OCT 92 fT 722.2 685.2 693.6 682.7 693.3 681.5 617.0
ARSENIC 19 OCT.-92 .010 r.IGl NO NO NO NO NO NO .NO
.BAR 1ur.l 190eT 82 .• 1 'MGL NO NO .2 NO NO NO NO
CADMIUM 19 OCT 02 .005 MGL NO tiD NO NO NO NO NO
CHIlOMIUM 19 OCT 02 .010 MGL NO NO NO NO NO NO NO
FlUOrllOE 19 OCT 02 .10 MGl .27 .13 1. 00 .19 .18 .25 .19
LEAD 19 oCT 02 .010 MGl NO NO .013 NO NO NO NO
~lERCLIRY 19 OCT 82 .2 UGl .4 .5 NO .5 NO NO .9
N02tN03 AS N 19 OCT 02 .05 MOL .45 .00 .42 .29 .25 .26 .12
SELEN IUM 19 OCT 02 .005 MGl NO NO . NO ·NO NO NO NO
SILVER 19 OCT 02 .01 MGl NO NO .01 NO NO NO NO
ENORIN 19 OCT 02 .. 04 UGL NO NO NO NO NO NO IIll
LINOArJE 19 OCT 82 .08 UGl NO NO NO NO NO NO NO

):.l TOXAPHENE· 19 OCT 92 1.6 UGl NO NO NO NO NO NO NO
0' ME1HOXYCHlOR 19 OCT 02 1.6 UGl NO NO NO NO NO NO NOI

"" 2,4-0 19 OCT 92 3.8 UGl' NO NO NO NO NO NO NO
U1

SIlVE X 19 ocr 02 . .5 UGl NO NO NO NO NO NO NO
CHLOIlIOE 19 oCT 82 1.0 MGl 220.0 91.0 190.0 65.0 59.0 30.0 IB.O
1Il0N 19 O~T 02 •.03 MGl .00 .03 .07 .22 .19 .6711 NO
MAlJGArJESE 19 OCT 92 . .01 MGL .06// 12.70// 7.40// 6.70// 5.10// . 8 •. 20-// .07//

- PH[N·]L 19 oCT 02 .01 MGl .01 .02 NO .NO NO NO NO
SOD IlU.l 19 OCT 92 1- MGl 224. 62. 66. 38. 47. 30. n.
SULFATE 19 oc·r 02 5.0 MGl 900.011 1420.0/1 2460.011 1090. all 950.0// 816.0// 340.0#
PH(flF.lO) 19 ocr fl2 PH 6.9 6.311 6.5 6.6 6;4# 6.5 6.9
PIt(I'IHD) 19 OCT 02 PH 6.9 6.3/1 6.6 6.6 6.4/1 6.5 6.9
PHI f I HO) 19 OCT El2 PH 6.9 I 6.4// 6.6 0.5 6.4//' -. 6;6 7.0
f'1t(fIElO) 19 OCT 02 PH 6.0' 6.4// 6.6 6.6 6.4// 6 ..6 7.0

. SPEC carlO 19 OCT 82 t. UMC 1560. 1800. 2630. 2300. 1500. 1200. 1190 .
SPEC corlO 19 OCT El2 1. UMC 1560. lE180. 2630. 2300. 1500. 1180. 120').
SPEC COND 19 OCT El2. 1. UMC 1560. 1800. 2650. 2300. 1500. . 1180. 1200.
SPEC COND 19 OCT 02 1 • UMC 1560. 1900. 2650. 22E10. 1500. 1180. 1200.
TOC 19 OCT 02 1,0 MGL 41,0 42.0 35.0 24.0 .51.0 32.0 31.0
TOC 19 OCT 02 1.0 MGl 41.0 44.0 36.0 24.0 49.0 33.0 32.0
TOC 19 OCT 02 1 .0 MGl 42.0 42.0 36.0 25.0 49.0 33.0 32.0
TOC 19 oCT 02 1.0 MGl 41.0 44.0 34.0 24.0 49.0 32.0 33.0
TOX 19 OCT 82 .010 MGl .140 C NO .031 C NO NO .150 C .160 C
lOX 19 OCT·02 .010. MGl .092 C .019 C .016 C NO NO .150 C .160 C
TOX 19 OCT 82 .010 MGl .140 C NO .010 C NO .012 C .150 . C .160 C
TOX 19 OCT 92 .010 MGl .150 C .015 C NO NO NO .170 C .140· C

PAGE NO 1
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RUN DATE: 14 JAN 03

INSTALLATION: CRANE NWSC, IN

PARAMETER SAMP LING DETECTION
DATE LIMIT UNITS

2-4
GROSS ALPHA 30 NOV 01 4.60 peL NO
GROSS ALPHA 09 MAil 02 0.13 PCL NO
GROSS ALPHA 08 JUN 02 13.20 PCL NO
RAOlurol-226 09 MAR 82 .05 PCL .111
RAOlUfoI-226 00 JUN 02 .27 PCl NU
GROSS BETA 30 NOV 81 1. 30 PCl 4.03
GROSS OETA 09 MAR 82 1. 30 PCl 3.84
GROSS BETA OO"JUN 02 1. 30 pel 3.46

.'

FACILITY: DYE BURIAL SITE
;

SAMPLING SITES
RESULTS

PAGE.NO :2
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RUN DATE: 14 JAN 03

INSTALLATION: CRANE.NWSC, IN FACILITY: DYE BURIAL SITE

~
(j"I
I
~
\D

LEGEND
NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASiS UNLESS OTHERWISE
NOTED. DETECTIUN LIMITS SHOWN ARE NORMAL LEVELS: ACTUAL LIMITS- MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURAT[ TO EITHER 2 OR 3 SIGNIF1CANT FIGURES.
o UPGRADIENT SIrE
C RESULTS ARE fOR UNFILTERED SAMPLE

MGL - MILLIGRAMS/LITER
UGL - MICROGRAt,IS/L1 TER
PCL - PICOCURIES/LITER
UMC - MrCROI\UIOS/CENT IME TER
NTU - NEPHELOMETRIC TUROIDITY UNITS
TON - THRESHOLD DOOR NUMOER
TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
PHM - PER too MILLILITERS

PAGE NO 3



r ..... ·

RUN DATE: 19 ~AN 03

INSTALLATION: CRANE NWSC, IN

,\

FACILITY: DYE BURIAL SITE

,
L-

~

LEGEND
NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS StlOwN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE' ACCURATE TO EIHIER 2 OR 3 SIGtIlFICANT FIGURES.
A VALUES SHOWN ARE fOR ~IATEIl LEVEL ELEVATION ABOVE A REFERENCE OATUM
B UPGRAOI[NT SI1E
C RESULTS ARE FOR UNFILTERED SAMPLE

VALUE ExCEEDS A N~TIONAL INTERIM PRI~ARy'DRINKING WATER REGULATION STANDARD
N VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA

MGL - MILLIGRAMS/LITER
UGL - MICROGRAMS/LITER
PCL - PICOCIJ'llES/lITER
UMC - MICROi.1HOS/CENTIMETER
NTU - NEPHELOMETRIC TURBIDITY UNITS
TON - THRESHOLD ODOR NUMBER
TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
PHM - PER 100 MILLILITERS

:J;<
0\
I

V1
a
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RUN DATE: 14 "'AN 83

INSTALLATION: CRANE NWSC. IN fACILITy: MCCOMIStl GORGE

SAMPLING SITES
RESULTS

PARAMETER SAMPLING DETECTION
DATE LIMIT UNITS B

4-1 4-2 4,..4 4-3 4-5 4-6GROSS ALPHA 07 DEC 1;11 :2.71 PCL NO NO NO NO NO NO·GROSS ALPHA 23 MAn 82 4.92 PCl NO NO . NO e-
ND NO NOGROSS ALPHA 22 "'UN 82 5.08 PCl ..:1. 3D ~~.Ol -<4.3... . -< Lt. 0 I -<5.0& -<3. "3GROSS ALPHA 05 OCT 82 3.25 PCl NO NO :2. 99 NO NOGROSS BETA 07 DEC 81 1. 30 PCl 1.65 2.42 3.55 2.25 2.19 1.17GROSS aETA 23 MAn 82 1. 56 PCl 1. 55 1.27 1. 95 1 .71 NO 1.15GROSS BETA 22·"'UN 02 t·· . 1.64 PCl NO NO 1. 51 :2. 48 NO NOGROSS BETA 05 OCT 82 1.30 pel 1.67 2.06 1.63 2.96 NO

- - - _.-
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RUN DATE: 14 JAN 83

INSTALLATION: CRANE NWSC, IN FACILITY: MCCOMISH GORGE

LEG~ND

~OTES: ALL METALS AND OiHER PARAMETERS WHERE APPROPRIATE ARE ON A DiSSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. OETE~TIO~ LIMITS SltOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES, ANALYTICAL RESULTS
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES.
A VALUES SHOWN ARE fOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
B UPGRADI[NT SITE
C RESULTS ARE FOR UNFILTERED SAMPLE
• VALUE ExCEEOS A NATIONAL INTERIM PRI~ARY DRINKING WATER REGULATION STANDARD
N VALUE EXCEEDS' A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA
6 - ~ELL WAS ORY .

MGL - MILLIGRAMS/LITER
UGL - MICROGRAMS/LITER
PCL - PICOCUHIES/LITER
UMC - 1I11CROi,ltiOS/CENTlMErER
NTU - NEPHELOWETRIC TURBIOITY UNITS
TON - THRESHOLD ODOR NU~BER

TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS

:J:' PHM - PER 100 MILLILITERS
(J)

I
U1
W

"

PAGE NO :2



RUN DATE: 14 dAN OJ

INSTALLATION: CRANE NWSC, IN FACILITY: DEMOLITION GROUNDS

SAMPLING SITES
RESULTS

PARAMETER SAMPLING DETECTION
DATE . LIMIT UNITS 8 8 8 0

6-U 6-18 6-1e 6-3 6-2 6-4 6-5

WATER
LEVU:> (A) 31 OCT 82 648.0 611. 5 611.4 593.9
ARSWIC 01 NOV 02 .010 MGL NO NO NO NO
OAR rur.' 01 NOV 02 .1 MGL NO NO NO NO
CADMIUM 01 NOV 82 .005 MGl NO NO NO NO
CHROMIUM 01 NOV 82 .- . .010 MGL .020 .010 .040 NO
FlUOIlIDE 01 NOV 02 • 10 MGL '.48 .91 .28 .22
LEAD 01 NOV 82 .010 MGl NO NO NO NO
MERCURY 01 NOV 82 .2 UGL NO .6 .2 .9
N02+NOJ AS N 01 NOV 82 .05 MGl .23 1.00 Lao .:22
SElEN I UM 01 NOV 82 .005 MGl NO NO NO NO
SIL VE R 01 NOV 02 .01 MGL NO .01 NO .01
ENORIN 01 NOV 82 .04 UGl NO NO NO NO
LINDANE 01 NOV 82 .OB UGL NO NO NO NO):J TOXAPIlENE 01 NOV 82 1 .6 UGL NO NO NO NO(j\

I MFTHOXYCHLOR 01 NOV 82 1 .6 UGl NO NO NO NOlJl 2,4-0 01 NOV 02 3.8 UGl NO NO NO NOol'>
S lL VE X 01 NOV 82 .5 UGl NO NO NO NO
CHLORIDE 01 NOV 82 1.0 MGL 1.1 28.0 5.5' 5.5
IRON 01 tlOV 02 .03 MGL .25 .481 .27 .29
MANGANESE 01 NOV 82 .01 MGl 1.611 1.941 NO 2.031
PHErlOL 01 NOV 82 .01 MGl NO NO NO NO
SODIUM 01 NOV 82 1• MGL 36. 108. 66. 17.
SULFATE 01 NOV 02 5.0 MGl 730.0" 1200.01 430.01 98.0'
PIl( FIELD) , 01 NOV 82 PH 6.6 6.6 6.7 6.6
PH(FIElO) 01 NOV 82 PH 6.8 6.6 6.8 6.6
PH(FIElO) 01 NOV 02 PH 6.6 6.6 6.8 6.6
PII(FIELO) 01 NOV 82 PH 6.6 6.6 6.8 .6.7
SPEC CONO 01 NOV 82 1 • UMC 1400. 2050. 1180. 600.
SPEC CONO 01 NOV 82 1. UMC 1400. 2050. 1170. 600.
SPEC CONO 01. NOV 82 1. UMC 1400. 2050. 1180. 600 .•
SPEC CONO 01 NOV 82 1. UMC 1400. 2050. 1170. 600.
TOC 01 NOV 82 1.0 MGl 45.0 40.0 51.0 31.0
Toe 01 NOV 82 1.0 MGl 45.0 40.0 51.0 33.0
Toe 01 NOV 82 1 .0 MGL 46.0 40.0 50.0 31.0
Toe 01 NOV 82 1.0 MGl , 45.0 40.0 51.0 32.0
TaX 01 NOV 82 .010 MGL .077 C .020 C NO .040 C
TaX 01 NOV 82 .010 MGl .070 C NO NO .048 C
TOX 01 NOV 82 .010 MGL .079 C .01B C NO .056 C
TaX 01 NOV 82 .010 MGL .• 070 C NO NO .079 C
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FACILITY: DEMOLITION GROUNDS

SAMPLING SITES
RESULTS

~
I

U1
ro

....

RUN DATE; 14 JAN 83

INSTALLATION: CRANE NWSC, IN

PARAMETER SAMPLING DETECTION
DATE LIMIT UNITS 8

6-1A
GROSS AlPHA 16 NOV 81 3.66 PCL
GROSS ALPHA 22 FEll 82 9.23 PCl
GROS~ ALPHA 12'JUL 112 7.57 PCl
RADIUtI\-22S 22 FEB 02 1. 30 PCl
RADIUM-226 12 JUl U2 .24 PCl
GROSS BETA 16 NOV 81 1. 30 PCl
GROSS BETA 22 FEB 82 1. 76 PCl
GROSS BETA 12-JUl 82 1. Bl PCl

8 'B
6-18 6-IC

~ 2 .LIQ

2.39

PAGE NO

B
6-3 6-2 6:-4 6-5

NO NO NO NO
~'.~1 -'iI.23 <5.<to <: 3. ''0

. <7.S? ~ {. .02- '<:'.02- <.3.ur
NO

NO .58 .43
6.70 3.50 :Z.B5 '3.27

NO 3.41 NO 2.B9
NO 2.33 2.29 2.69

, I

-:-:- - - - - - -,- - - - - - - - - -



- -(.. - - '- - - - ...~ - - - - - -,~,~ .'
RUN DATE: 14 JAN 83

INSTALlATION:'CRANE NWSC, IN FACILITY: DEMoliTION GROUNDS
,

SAMPLING SITES
RESULTS

PARAMETER SAMPLING DETECTION
DATE LIMIT UNITS

6-9 6-10 6-11 6-7 6-8 8-6 6-1:lGROSS ALPHA 16 NOV 81 4.88 PCl 3.82 NO NO 8,32 NO NO NOGROSS ALPHA 04 JAN 82 14.70 PCL NO
GROSS ALPIlA 22 FEll 82 7.47 PCl <:'V'(i <'.1(, <:1.'"
GIWSS ALPHA .01 MAR 02 17.60 PCl .:::n.'o <:l.~U <1$.20 .'" ,t.. 2-0GROSS ALPHA. 12 JUl 02 15.40 PCl. 4,56 3,40 ':::5.q~ "'1 ... ·/0 "':'~.4() <:: "3. '20 .:::: ,oJ. VaR'AD IUM-226 04 JAt~ 82 .05 PCl :2. 67
RAOIur.I-226 22 FEB 82 1. 30 PCl NO
RAOlur,1-226 01 MAil 02 .05 PCl .78 .37RAOlUr.1-226 12 JUl 82 .05 PCl .45 .39 .26 .32Gl/oSS BETA 16 NOV 01 1. 30 PCl ·1.55 3.37 6.37 4.0' 2.62 6.30 10.40GROSS BETA 04 JAN 02 1.30 PCl .

3.6B
GROSS /lETA 22 FEU 82 1. 30 PCl NO 2.'3 3.56
GROSS ,OET A 01 MAn 02 1.30 PCl 5.32 2.40 9.66 9.69GROSS BETA 12 JUl 82 2.24 PCl 3.50 3.07 4. '0 3.70 NO &.10 8.58STRONTIUM-90 01 MAil 82 , .3 PCl ND

~ STRoNTIUM-90 23 MAR 82 1.0 PCl ND(J\ URANIUM 0' MAR 82 O. PCl 1 • 1 •I
U1
I.D

PAGE NO 2
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fACILITYI DEMOLITION GROUNDS
\

SAMPLING SITES
RESULTS
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RUN DATE: 14 JAN 83

INSTALlAT ION: CRANE NWSC. IN FACILITY: RIFLE RANGE

~
I

0'1....

LEGEND
NOTES: ALL MEtALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHOWN ARE NOIlMAl LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRDNMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES •
.A VALUES SliOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
B UPGRADIENT SITE
C RESULTS ARE FOR UNFILTERED SAMPLE
• VALUE EKCEEDS A ~ATIONAL INTERIM PRI~ARY DRINKING WATER REGULATION STANDARD
N VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA
D ~ WELL WAS DRY

MGL - MILLIGRAMS/LITER
UGL - MICROGRAMS/LITER
PCl - PICOCUIlIES/LlTER
UMC - MICRor.UtOS/CENTIMETER
NTU - NEPHELOMETRIC TUROIDITY UNITS
TON - THRESItOlD ODOI~ NUMOER
TON - TASTE DILUTION INDEX NUMBER
~U - COLOR UNITS
PHM - PER 100 MILLILITERS

PAGE NO :2
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RUN DATE: 14 JAN 03

INSTALLATiON: CRANE NWSC. IN FACiliTY: RIFLE RANGE

SAMPLING SITES
RESULTS

PARAr.1ETER SAMPLING oETECTI ON
DATE LIMIT UNITS

6-16 6-14 6-16 6-17 6-18 6-19 6,,:,,20
GROSS ALPHA 16 NOV 81 1. 30 PCL NO NO NO
GROSS ALPHA 04 JAN 02 3.67 PCL 0

NO NO NOGROSS ALPHA 01 MAR 02 3.63 PCl NO NO NO NO NO NOGIIOSS ALPHA 2B JUN B2 3.30 PCL NO 6.30 3.18 NO 5.14 NOGROSS ALPHA 20 SEP 02 3.57 PCL NO NO 2.26 NO NORAOlUf.1-226 20 ",UN 02 .26 PCl NO
GROSS BETA 16 NOV 81 .- . 1. 30 PCL 1.23 1. 56 2.20
GROSS BETA 04 JAN 82 1. 61 PCl 1. 33 3.96 NOGROSS BETA 01 MAR 82 1. 64 PCL 1. 37 2.0B 2.25 NO 2.28 NOGROSS BETA 2B ·"'UN 82 1. 66 PCl NO 2.49

I 2.43 NO 3.11 NOGROSS BETA 20 SEP e2 t. 67 PCl NO 2.63 NO 2.48 NO

:Jo'
(J'I

I
(J'I
IV

PAGE NO
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RUN OATE~14 JAN OJ

INSTALLATION: CRANE NWSC, IN

..
FACILITY: RIFLE RANGE

LEGEND
NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELSj ACTUAL LIMITS MAY VARY IN ENVIRONMETAL .SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EITIlER :2 OR 3 SIGNifiCANT FIGURES.
B UI'GRADII:.NT SI1 E
C RESULTS ARE FOR UNFILTERED SAMPLE

MGL - MILLIGRAMS/LITER
UGL - MICROGRAMS/LITER
PCL - PlcocunltS/LITER
UMC - MICRor,lH05/CENTIMETER
NTU - NEPHELOMETRIC TUROIDITY UNITS
TON - THRESIIOLD ODOR NUMBER
TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
PHM - PER 100 MILLILITERS

~
~

I
~
W •
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APPENDIX A7

Dye and Heavy Metal Analytical Results for Soil

Samples From Wells at the Dye Burial Grounds



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

Enclosure (1)

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

Hg

3.65 x 10-5

1.67 x 10-5

1.29 x 10-5

7.97 x 10-5

4.25 x 10-5

4.62 x 10-5

1.56 x 10-5

1.11x10-5

1.62 x 10-5

2.14 x 10-5

BaSe

.010 < .10 28.1 x 10 -5

.0187 < .10

.080 <.10

.005 < .002 < .10 24.9 x 10 -5

.004 < .002 <. .10 19.5 x 10 -5

.008 <.002 < .10 14.0 x 10 -5

.003 <.002 '<.10 36.7 x 10 -5

.016 < .002 < .10 43.1 x 10 -5

.0158 < .002 < .10

TEST DATA

Cd Pb
Metals

AsCr

.0130 <.010 <.005

.0210 <,,010 <.005

.0320 <" 010 <.005

.0200 <,,010 <.005

.0340 .018 <.005

.0274 .032 <.005 <.001

.0270 <.010 <.005

. 03 26 • 029 <. 005 <. 001

.0318 <.010 <.005 <.001 <.002 <.10

. 0355.. <. 01 0 <. 005 <. 001 < . 002 < . 1 0

.0234 <.010 <.005 <.001 .0105 < .10

1 • 0 8 <" 0 10 <. 005 5 . 49

Ag,

<.001

<.001

.0016 .0163 .054 <.005 .0176 .0206 < .10

<.001

<.001

<.001

<.001

<.001 .0230 .069 <.0.05 <.001 .0072 < .10

<.001 .0131 .055 <.005 <.001 .0122 < .10

<. 001 . 0392 . 048 < . 005 <. 001 . 0074 <. 1 0

2-6-2B <.001

2-8-2B <.001

2 - 7 -18 <. 001

2-6-1B <.001

2-8-1B <.001

2-YD-1A .001

1. ,_ Test data based on 1 gram soil sample digested and diluted to
100 m!. for analysis,.

!

2. All values are reported as percent metal content in the soil
submitted for analysis.

5-1A

3-2A

5-2A

4-2A

4-lA

3-1A

2-1A

2-2A

1-2A

Sample
ID

1-lA

1- -
I~

I
I
I
I
I
I
I
I
,:1

I
I
I,
:,1

I
I
I
I
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APPENDIX A8a

Results of Second-Year Analysis of Groundwater

Samples for Group II and III Parameters and

Explosives at the RS
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2nd Year - First Semi-annual



- - - - - IIiII - - - .....,,- - - - - - - ... -
RUN DATE: ~I JUN OJ

lNSTAll~TI0!l: CRAIIE ~~SC, IN SirE: MCCOMISH GORGE

'..
SAI\1PI.II~G SITES

RESULTS
. PARAMETER SAMPLING DETlOCTION

DATE LIMIT UNITS B
4-1 4-2 4-4 4-3 4-5 4-6

WA r Ell
LEVUS (A) 25 no 03 FT 56B.0 56B.2 563.5 566.3 566. I
CHlOll1 DE 01 MAR 03 1 .0 MGl NO tIC 5.0

,
4.0 3.0

IRUN 01 MAll 03 .03 MGl NO tiC lB.OO/I 16.70/1 tiD
MAlHIANESE 01 MAll B3 .01 MGl .01 .65/1 2.60/1 5.70/1 NO
PHHIUl 01 MAll 03 .01 Mlil NO NC NO NO NO
SODIIUII 01 MAll 03 .. MGl 3 . 10. 22. 14. 7.
SULF ArE 01 MAll B3 ~.O MGl 11 .0 NO 19.0. 15.0 36.0
PH(fIElD) 01 MAR U3 PH 7.0 6.2/1 6.2Ii 7.1
fJH( FiElD) 01 MAR OJ Pit 7.0 6.2/1 6.2/1 7.1
PH(fIElD) 01 MAR OJ PH 6.9 6.2# 6.2/1 7. I
PH(fIElD) 01 MAR OJ PH 7.0 6.2/1 6.211 7. I
SPEC COND 01 MAR B3 .. UMC 455. 625. 375. 430. 445.
SPEC COND 01 MAR B3 1. UMC 455. 620. 375. 42B. 446.
SPEC COND 01 MAR 03 I. UMC 460. 620. 375. 430. 4'15.
SPEC eOND 01 MAR U3 1. UMC 460. 623. 373. 42B. 445.
TOC 01 MAR 03 1.0 MGl 31.0 44.0 40.0 50.0 23.0
Toe 01 MAR 8J 1.0 MGl 30.0 44.0 41.0 50.0 22.0
TOC 01 MAR B3 1.0 MGl 30.0 45.0 41.0 50.0 22.0
Toe 01 MAR OJ 1.0 MGl 31.0 44.0 42.0 50.0 22.0
TOX 01 MAR 8J .010 MGl NO NC NO .010 C NO
lOX 01 MAR 03 .010 MGl NO .014 C NO .01 I C NO
lOX 01 MAR OJ .010 MGl NO ·,017 C NO ,015 C NO
TOX 01 MAR OJ .010 MGl NO .011 C NO NO NO

pAGE NO



HUN DATE: 21 JUN U3

INSTALLATION: CRANE NWSC. IN
SITE: MCCOMISH GORGE

LEGEND .
NOTES; ALL METALS AND OIHER PARAMETERS WHERE API'ROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESSDTHEHWISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRON~ENTAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EflHER 2 OR 3 SIGNIFICANT FIGURES.
A VALUES Slm~N ARE fOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
B UPGRAOIENT SI TE .
C RESULTS ARE FOR UNFfl.TERED SAMPLE
H VALUE EXCEEDS A NAlfONAL SECONDARY DRINKING WATER REGULATION CRITERIA

MGL - MILLIGRAMS/LITER
UGL - MICROGRAMS/LIIER

.PCL - PICOClJRIES/L1TER
UMC - MICROMIIOS/CENIIMETER
NIU - NEPHELUMET~IC TlJROIOITY UNITS
TON - THRESIIOLD DOOR NUMBER
TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
fHM - PER 100 MILLILITERS

PAGE NO 2
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nUN OATE: 21 JUN UJ

INSTALLATIOIJ: CRANE NWSC, IN SITE: RIFLE RANGE

,"

LEGEND
NOTES: ALL METALS AND Of HER PARAMETERS WHERE APl'RoPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMI IS SHdwN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARy IN ENVIRoN~ENTAL SAMPLES, ANALYTICAL RESULTS
ARE ACCURATE TO EIIHER 2 OR J SIGNIFICANT FIGURES.
A VALUES Sttow" ARE FOIJ WATER LEVEL ElEVATION AUOVE A REFE/lENCE DATUM·
B UPGRADIENI SI IE
C RESULTS ARE FOR UNf (LTERED SAMPLE
N VALUE E~CEEOS A NATIONAL SECONDARY DRINKING WATER REGULATIO~ CRITERIA

MGL - MILLI(jfIAMS/LiTER
UGL - MICIlO,;RAMS/ 1.1 TER
PCL - PICOCURIES/LIIER
UMC - MI C Ror:'"05/C EN T(tilE 1 Ell
NIU - NEPHEI.OMETRIC TlJRlliDITY UNITS
TofJ - UlflESttOLD DOOR NUMOER
ION - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
PHr,1 - PER 100 MIL LllI TERS

PAGE NO 2
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RUN DATE: 21 dUN 03

INSTALLATION: CRAI~E N~·ISC. IN

P/I.RAMETER S!\MP LI NG DETEC r I ON
DArr lIMI T UNITS

TOX 23 FfB 83 .010 fllGL
TaX 28 FEB 03 .010 MGL
TOX '28 FEO 83 .010 MGL
fOX 28 FEB 03 .010 MGL
TaX 28 FEEl 83 .010 MGl

SITE: DYE BURIAL SITE

SAMI'L1NGSI TES
RESULTS

B
:.i-I 2-5 2-6 2-7 2-8 2-2 2-3.0"/4 C .110, C .074 C .037 C .019 C

.012 C NO

.019 C .012 C

.035 C NO

.011 C NO

PAGE NO 2
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RUN DATE: 21 "'UN UJ

INSTALLATION: CRANE NWSC, IN SITE: on BURIAL SITE

SAMPLING SITES
RESUlTS

PARM~ETER SAMP LING DE TECT I ON
DAlE LIMIT UNJTS

. 2-4

WATER
LEVt.lS (A) 23 FEB 83 FT 601.7
CIiLOI/IOE 23F EB B3 1 .0 MGl 74.0
IROtl 23 FEO 8J .03 MGL .17
r.ll\llGA NE SE 23 FEB 83 .01 MGl 6. ·HlIt
1"lIltHJL 23 FEB 83 .01 MGL rIO
SOOllJr.l 23 FrO 113 l. W.iL 4G.
SUI.FATE 23 FEO 83 !j.0 MGL 1300.0N
PII(fIELD) 23 FLO OJ Ptt 6.4N
HI( F I HD) 21 FEU 03 PH ij . 41/
I'II( 1'1 HD) 23 FEO 113 Pit 6.411
F-1l(fIHO) 23 HB 03 PH 6.4N
SPEC COND 23 FEB OJ l. UMe 2320.
SPEC CUNO 23 FEB B:' 1. Ul\lC 2320.
~r'[C COND 23 fEB 63 l. UMC 2300.
Sf'lOC CONO 23 no 03 I. UMe 2300.
10::: :23 flO U3 1.0 MGL 42.0
TOC :'3 FEe 03 1.0 MGL 42.0
IOC 23 FEB OJ 1.0 MGL 42.0
TUC 23 fEU 03 1.0 MGl 42.0
lOX 23 FEB U3 .010 r~,..iL .017 C
lOX 23 FEB U3 .010 MGl .02·1 C
lOX 23 FEIi 83 .010 r.-~GL .016 C
lOX 23 FEB 83 .010 MGl .018 C

!'AGE NO 3



RUN UATE: 21 JUH 03

INsrALLATlOtl: CkAtll: NWSC. IN
SirE: DYE UURIAL SITE

LEGUlQ

NOTES: ALL METALS AND OrHEQ PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOrEll. DEfECTION L1Mi rs SHOWN AHE NORMAL LEVELS: AClUAL LIMITS MAY VARy IN ENVlflONI\~ENTAL SAMPLES. ANALYTICAL RESUL TS
ARE ACCUR.\fr TO E.I iltER 2 Uk 3 ~IGIJl rlCANf FIGURES.
,\ Vt.LUES ~~'H)fiN AilE fon I~~'ffl LEVEL ELEVATIOI~ AUOVE A REFERENCE DATUM
£l lIPGI1ADIErH Sill:
C fiESUL1S AIlE FOil LiNFILTEREDSAMPI.E
• VALUE [~CEEDS A NArIQN~L SECONDARY DRINKING WATER REGULATION CRITERIA

MGL - MILLlGfIAMS/L1THI
\JGL - MICROl;IlA.~"S/ LITER
PCL •. PICOClJRIES/L1JEII
UMC - MICIIO.•lItOS/C ENT 11.1C' [I,

Nru - NEPHELmilErRIC TIHHlIOITY UNl"f5
TON - THfIESHOLl> UUOII l'lUi,IIlER
TON - TASTE DILUTION INDEX NUMOEfl
CU - COLOR UNITS
PHM - PER 100 MILLILIIEIlS

PAGE NO 4
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2nd Year - Second Semi-annual -
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RUN OA TE : 24 OCT 83

\-.:-.) l/l :I:
C l/l

INSTALLATION: CRANE NWSC. IN SITE: DYE BURIIIL SITE W:I:- c..... CO.- ITl I
0 SAMPLI NG SITE S n ITl- RESULTS -I l/l.. I

PtdVIr.If. TE R SIIMPLING . DETECTION C>

rJ Oil TF. I. IMI r UN ITS B --...... C) ::::::
2 - I 2-5 2-6 2-7 2-8 2-2 2-3 Z""l -U

::::::0
l/lC

WATER n:J
LEVEL S (II ) 27 JUL 83 FT 722.6 605.3 604.9 684.0 685.2 680.5 670.4 '-' 0.. I
PII(FI£LD) :'.7 .lUI. 83 PII 6:6 6.5 6.5 6.6 6.5 6.6 :l:
PII(FIELO) 27 .lUI. 8J I'll 6.8 6.5 6.5 6.5 6.4 6.G nPJ

PIt( F I ELO) 27 ,lUI. 0:.1 PII 6.7 6.5 6.4 6.5 ·6.4 6.5
""lrt-

I PJ Il)

PII(FIELD) 27 JUL ~3 I'll.. 6.0 6.5 6.5 6.6 6.4 6.5 :J ""l
Il)

PII( FIELD) 30 JUL 83 I'll 6.3 . 3:
PII(FIELDj" 30 JUL 83 PH 6.3 0
PH(FIELD) 30 JUL ID PH 6.3

...... :J
z-..·

PII(FIELO) JO JUL 03 I'll 6.3 rt-

SPEC CONO 27 JUL 8J L Ut·IC 2400. 3100. 4500. 3000. 2600. 2200. 0
""l

SPEC COND 27 JUl: 83 I. Ut.IC· 2400. 3100. 4600. 3050. 2600. <noo. ~.

SPEC CONO 27 .lUI. 83 1. lJI4C 2400. 3100. 4600. 3050. 2600. 2200. :J
<0

SPEC CUNO 27 JUL 83 I. UMC 2400. 3050. 4600. 3000. 2650. 2200.
SPEC COND 30 JUL 83 I. Ut·le 1200. ;0

Il)'

SPEC COND 30 JUL' fl:.l I.· UMC 1210. VI

SPEC CUNO 30 .lUI. 03 I. ur.IC 1200. C
~

SI'EC corm 30 .lUI. P-J I. Imc 1200. M'

Joe 27 ,JIJI. ElJ 1.0 ~IGI. 57.0 06.0 65.0 71.0 99.0 57.0 VI

roc "27 "Ill.. 0:.1 1.0 ~'GL 59.0 06.0 f.4.0 70.0 98.0 57.0 -f)

lOC 27 .lUI. t!3 '1.0 Mr.L u9.0 IHl.O 64.0 71.0 99.0 58.0 0
Toe 27 .JUL 03 1.0 MGL 57.0 09.0 66.0 71.0 98.0 50.0

""l

Toe 30 .lUI. 8J 1.0 t.IGL 49.0 Z

10C :IO'JUL 8:1· 1.0 M(;L 4/1.0 PJ
<

10C 30 JUL 83 1.0 ~l(;L 49.0 PJ

10C . 30 JUL 83 1.0 t4(;L 50.0
lOX 27 'JUL 8:1 .oit> MGL .069 C NO .060 C NO NO .033 C :z
TOX :'.7 JilL B3 .010 MGt .092 C NO .047 C NO NO .OJ6 C

Il)

PJ
lOX 27 JUL 83 .010 MGL .0"10 C Nl> .030 C Nil NO :020 c- u
TOX 27 JUL 83 .010 r.Il;L .0~16 c ND .04G C NO NO .0-17 C 0

:J
lOX 30 JUL 83 .010 MGL .027 VI

rox 30 ,IUL 03 .010 ~1(;L .027 l/l
lOX 30 dUL n3 .010 ~1(;L .02"/ C

lOX 30 JUt llJ .010 M\;L .022 u
u
0
""l
rl"

n
ro
:J
rt-
ro
""l

~
PIIGE NO 1 I

N



rWN OllIE: 2·1 OCT 03

INS r AI tAT I mJ: CI~ANE N\~SC. IN

P IIJ~ /II.! E TE R SlItlPl. ING [IETECTIOIoJ
(111 IE I.IMI T UNITS

WIlTER
lEVEl.S (A) 27 JUL 0:1 FT
PH(fIElO) 27 JUl 83 I'll
PII(FIEtD) 27 .JUt 83 PH
PH(FIEtD) 27 .JUt 83 I'll
PH(FIElOI 27 dill 8:1 PIt
SPEC CD;~O :U .JUI. 83 1. II/.IC
SPEC corm 27 .JUL B3 I. UMC
SPEC: CONll 21 JUL OJ t. UMC
SPEC eONO 27 JUI. fl3 I. UMC
lOC 27 ,IUl 03 1.0 MGl.
IDC 27 JUl 03 1.0 ~lGL

lOC 27 JUl 03 1.0 MGl
10C 27 dUt 03 1.0 MGl
10" 27 JUl 03 .010 MGl
lOX 27 JUl 83 .010 MGl
lOX ')1 ,JUl B3 .010 ~IGI.

lOX 27 .lUl !l3 .010 Wil

SITE: DYE BURIAL SITE

SAMPLING SITES
UESUlTS

2-4

6Bl.5
5.9
6.0
6.0
6.1

1800:'
tOo·o.
1000.
t800.
32.0
32.0
34.0
33.0
.082 C
.OBO C
.070 C
.066· C

PAGE NO 2

- - .- - .- - .- .- ._.- - - - .- .- - - - -



-.-.. - ... - - - - - - ,- - - - - - - - .•.
RUN DATE: 24 OCT 83

INSIALLAIION: CI~ANE NW;C. IN SITE: DYE BllfHAL SITE

lEGEND

NOTES: ALL METALS AND OTlIEI~ rARAMETEI~S WIIERE APPROPRIATE A1~E ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
N()J[D. ()[T[CIION LJr~ITS SIlOWN ARE NOI~MAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS
ARE ACClmATE ID f:ITtlEI~ 2 OJ? 3 SIGNIFICANT FIGURES.
A VALUES StlOI'iN Al~E fOR WATER LEVEL. ELEVATION ABOVE A REfERENCE DATUM
B UPGRADIENf SITE
e I~EStJLrS AI~E rOI~ UNr IL TEREU SAMPLE

MGI - MILLIGRAMS/LITER
UGL - r.uCROl;RAMS/L1lfR
peL - PICOCURIES/LITER
UMC - MICROWWS/CENTIMETER
NTU - NEPtiELOMETRIC TURBIDITY UNITS
TON - TtiRE SIIDLD ODOR NIJMBE R
TON - TASIE DILUTION HJOEX NUMBER
CU - COLOR UNITS
PtiM - PER ioo MI LLI LI HRS

PAGE NO 3



-!!!!! ,.- .. -' - - - - - - - - - - - - - - j
, -

1----1 RUN DIITE: 24 OCT OJ
VI :I:
C VI

J INSfIlLLATION: CRIINE N\~SC. IN SITE : MCCOMISH GORGE OJ :I:
GO)

() m I
SIII4PLI NG SITE S nm

-l Vl
RESULTS ' . I

I' /\f11ll·IE TER SIIMPLING DE TECT I ON CJ .

-L
"-

DillE L1Ml T UNITS B ----CJ::::
,,- I 4-2 "-4 4-3 4-5 4-6 z >'"

:::::0
VI c

WIlTER n:J
'-" a..

LEvELS (II) ~9 JUL 83 FT 576.1 567.9 567.8 562.9 564.9 565.2 . I
PIIIFIELO) 29 JUL OJ I'll 7.0 6.3 6.3 6.0 7.0 :.:::
PII(FIELD) ~9 JUL 8:1 PII 6.9 6.3 6.2 5.9 7.0 nllJ

> M-
PII(rIELD) ~9 dUL 83 I'll 6.9 6.3 6.3 6.0 7.0 llJro

PH(fIElO) 29 dllL 83 I'll 6.8 6.3 6.3 5.9 7.0 :J >
ro

PII(FIELD) 02 IIUG 8J PH 7.0 . ::::
PII( r I ElD) 02 AUI; 8:1 PII 7.0 0

t-i :J
!'IIIFIELD) 02 IIUG 8:1 I'll 6.9 Z ~.

PII(FIELO) 02 illiG 83 I'll 7.0 M-
0

SPEC COND 29 JlIl. OJ 1. U~lC 500. 4\0. 510. 540. 560. >
SPEC cmm 29 ,lUL 83 I. IJl.IC 490. 420. 510. 550. 560.

~.

:J
SPEC CONI) 29 dUL !l:l 1. InlC 495. ,120. 510. 550. G60. lO
SPEC COND 29 dUL 83 1. UMC 500. 420. 5\0. 540. 560.

;;0
SPEC corm 02 IIUG 8:1 1. Ur.IC 390. III
SPEC COND 02 illIG 8:1 \. UI4C 390. VI

SPEC cor·JO . 02 illiG 0:1 1I1.1C 390.
C

\. ~

SPEC COWl 02 IIUG 83 I. UM(: 39:,. M-

roc 29 JUL 83 \.0 MGL 33.0 29.0 30.0 65.0 30.0
VI

Toe 29 dUL B3 1.0 I,IGL 32.8 29.0 37.0 64.0 30.0 4)

1 DC 29 .JUL 113 1.0 141.1. 32.0 30.0 37.0 65.0 30.0 0
>

roc 29 JlIt 83 1.0 Mr.L 33.0 30.0 37.0 65.0 29.0
loe 0;> IIUG 83 1.0 MGt 22.0 z

llJ
1 DC 02 /\Ill. 83 \.0 I·IGL 22.0 <
10C· 02 /\IH, 83 1.0 ~lGI. 2:1.0 llJ

TOC 02 litH; 93 1.0 1.11.1. 22.0
lOX 29 dUt. OJ .010 Wi I. .012 C .037 C .036 C .043 C .02\ C .;:..

III
lOY. 7.9 JIJL 03 .010 ~1<iL .014 C .0 I ~i C .0'1\ C .050 C .0\'/ C ·PJ

lOX 29 JlIL 03 .010 I,jet .013 c .0:10 C .0<17 C .045 C .017 C u
0

lOX 29 JIJL 03 .0\0 /·;(;L ND .020 C .0511 C .048 C IJD :J
10;'; 02 IIUG 8J .010 ma. .0'13 C VI

lOX 02 IIUG flJ .010 I·IGI. .0·10 C VI
TO"\ 02 illiG 11:1 .010 ~1(;L .054 C c
lOX 02 illiG 83 .010 I-IGL .018 C

u
u
0
>
M-

n
III
:J
M-
ID
>

1'1\r.F. NO I 'l.
I

"
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1-1 RUN OATE: 24.0CI 83

'") INSTALLATION: CRANE N\~SC. IN S)TE: DEMOLITION GROUNDS

0
SAMPLING SITES

RE SUlI S
PARAMETER SAMPLING DETECTION

G' DAlE L1MI T UN ITS B B n B
6 - IA 6- 16 G- IC 6-3 6-2 6-4 (j-5

W,ATER
LEVELS (A) 01 AllG 83 FT 674.4 644.1 650.4 611. 3 612.2
PH(FIELD) 02 AUG 83 I'll 6.8 6.2 6.2 6 ,.

.:.J

Pill F I f.lO) 02 AUG 83 I'll 6.8 6.2 6.1 6.6
PII( FIELD) O:! AIlG 83 I'll 6.9 6.2 G.2 6.G
PH ( FIE L0 ) 02 AUG 83 I'll 6.9 6.2 6.1 6.5
SPEC cmJO 02 AUG 83 1. lJMC 2000. 1470. 2350. 1360.
SPEC COND 02 AUG 83 I. UI·IC 1950. 1470. 2400. 1350.
SPEC COND 02 MIG 83 1. UI.IC 2000. 1480. 2400. 1350.
SPEC CONO 02 AUG 83 1. UMC 1950. 1470. 2400. 1360.
IOC 02 AllG 113 1.0 r4GL 30.0 " 18.0 20.0 33;0
TOC 02 AUG 83 1.0 MGL 29.0 18.0 27.0 32.0
TOC 02 AIlG 83 1 . () MGt 30.0 17 .0 27.0 31.0
lOC 02 AllG 83 1.0 MGL 30.0 \8.0 26.0 32.0
lUX 02 AUG 83 .010 ~IGL .039 C .014 C .012 C .032 C
TOX 02 MIG 83 .010 M(it .029 C .013 C .040 C .0\9 C
TOX 02 AUG 83 .010 W;L .022 C ND .017 C .030 C
TOX 02 AIlG 03 .010 WiL .036 C .012 C .0\4 C .017 C
2.4.6-TNT 02 AllG 83 \00. llGI. ND NO NO NO
2. 'I -ONI 02 AUG 03 \00. llGL ND NO NO NO
2.6-0NT 02 AUG 83 100. llGL NO NO NO NO
ROX 02 AUG 83 100. UGL Nil NO NO NO
HMX 02 AUG 83 100. UGL NO NO NO NO
TETRY!. 02 AUt;; 11:1 100. U(;L NO Nil NO Nil

PAGE NO
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RutJDATE: 24 OCT 83

INSTALLATION: CRANE N~~SC. IN S IfE: ~ENOLITION GROUNDS

SIIMPI.ING SITES
IlESUL TS

PARIIMETER SIIMPLING DETECTION
DillE I.INIT UNITS

6-9 6- 10 6-.11 6-7 6-8 6-6 6 - 12

WIlTER
LEVELS (A) CI /lUt; 03 FT 609.7 640.9 646.9 646.3 631.7 629.9 630.7
PII( I' I [LD) 02 IIU" In I'll 4.1 5.1 5.8 3.9 6.7 G.l G.3
PII(FIELOI 02 /lUG 8:1 PII 4. 1 5.0 5.7 4.0 6.7 6.2 G.3
PII\FIELD) O:? /lUG H3 I'll 4.0 5.2 5.7 3.9 G.7 6. I 6 ..1

PIl(FIELOI 02 AUt; 8:) I'll 4.0 5. t 5.7 3.9 6.7 6. I G.4
SPEC COND 02 AUG 83 1. UMC 970. 1360. 1650. 3AOO. 1000. 3900. 4200.
SPEC COND 02 /lUG !J3 I. UI.IC 970. 1350. 1650. 3800. 1050. 3900. 4100.
SPEC COND 02 /lUG 83 1. lJt~C 970. 1370. 1650. 3800. 1000. 3900. 4200.
SPEC COND 02 /lIIG 83 1. UMC 960. 1360. 1650. 3800. 1000. 3900. 4300.
TOe 02 AUG 83 1.0 MGI. 14.0 12.0 9.0 22.0 24.0 19.0 32.0
IUC 02 /lUG 83 1.0 W;L 14.0 13.0 9.0 23.0 24.0 19.0 32.0
ToC 02 /lIIG 83 1.0 NGL 13.0 13.0 9.0 22.0 24.0 19.0 31.0
TOC 02 AIIG 83 1.0 MGL 13.0 13.0 9.0 22.0 24.0 20.0 32.0
TUX 02 AUG 83 .010 t.1Gl. .025 C .013 C .079 C .012 C NO .024 C .09'1 C
lOX 02 /lIIG 83 .010 /.lGL .020 C .017 C .087 C NO NO .026 C .09·1 C
lOX 0:' AUG 83 .010 M<;L .0:>2 C .015 C .074 C NO NO .038 C .120 C
lOX 02 IIUG 8:) .010 I-It;L .023 C '.021 C .078 C NO .014 C .022 C .1 to C
2,4,6-TNT 02 AUG 83 100. UGI. .~JD ND Nil 1m NO NO ND
2.4-DNT 02 AUG 83 100. UGI. Nil 1m Nn ND NO NO NO
2.6-DNT 02 IIUG 83 100. lJGL NO NO Nil NO NO NO NO
ROX 02 AUG 83 100. UGL Nil NO ND NO ·ND NO ND
IIMX 02 AUG 83 100. IIGI. ND NO ND NO NO ND NO

TURYL 02 AUG 83 100. U(iL NO NO NO , NO NO NO ND

I'l\(iE NO 2

- _.- ... _.- .•..- - ... - - - - - - - - -
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RUN DATE: 24 OCT 83

INSTALLhTION: CRMJE NWSC, IN SITE: OEMOLITION GROUNOS

S/lMPLlNG SITES
RESULTS

PAIU\~lE1 ER S/II·1Pl. I NG OElECTION
0,\ TE I.IMI T UNITS

6-13

WATER
LEVELS (A) 01 /lUG 83 FT [,32.7
PH(FIELO) 02 IIUG 83 PH 6.5
PII(FIELD) 02 IIUG 83 PII 6.5
PIl(fIELO) 0:' IIUG /13 PH 6.5
PH(FIELD) 02 IIUG 83 I'll 6.5
SPEC CONO 02 IIUG 83 1. UMC 4600.
SPEC CONO 02 AUG 83 1. U~1C 4600.
SPEC corm 02 r.UG 83 I. ur·1C 4600.
SPEC COND 02 IIUG 83 I. UMe 4500.
TOC 02 IIUG 83 1.0 M<-;L 34:0

. TrIG 02 IIUG 83 1.0 M(;L 34.0
TUC 02 IIUG 83 1.0 t4GL 35.0
IOC 02 /lUG 83 1.0 r.1GL 35.0
TOX 02 /lUG 83 .010 MGL .073 C
lOX 02 IIUG 83· .010 MGL .070 C
lOX 02 AUG 83 .010 MGt. .068 C

. TOX 02 IIUG 83 .010 MGL .059 C
2.4,6-TNT 02 AUG 83 100. UGL ND
2.4-0NT 02 IIUG 83 100. UGl. ND
2,6-0NT 02 AUG 03 100. U(;L Nil
ROX 02 AUG 83 100. UGL NO
Ilt.1X 02 AUG 03 100. lIGL ND
TETRYL 0:.1 IIU(; 03 100. U(,L NO

PIIGE: NO 3
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PJlGE NO

(/l :r
C (/l
OJ :r:
c..... OJ
rr1 1
C)~'l

-i Vl.. I'
0
'-

6- 19 (;-20
-"0 4
z~"U

::::::0
(/l C
C)::J

"9!!.5 "90.7 '-' a.
7.1 6.7

. I
:=:

7. 1 G.7 C)PJ

7. 1 G.O
~M-

PJCD
7.2 G.7 ::J ~

690. 400. CD. ::::::
690. "00. 0
G90. 400.

...... ::J
:z ~.

700. "00. M-

43.0 1:1.0 0
~

43.0 13.0 ~.

43.0 14.0 ::J
<0

";)..0 13.0
.025 C .025 C ;:0

CD
.0"9 C .m3 C VI

.O!)" C .027 C C

C
~

.0·10 .0:1 0 C M-
NO '~I) VI

NO Nil -t)

NO NO 0
NO WI

1

ND 1m ::J

NO NI) PJ
<
PJ-
~

CD
~

D
0
::J
VI

(/l

C
U
U
0.
rt-

C)
CD
::J
M-

tCD
1

}



RUN nATE: 24 OCT 83

INSIIILLAfION: CI~Af·JE NWSC, IN Sill: OEMOLlllON GROlJNns

H'GHm

NOlES: ALL METALS ANI) ()T1t[l~ PIIRIlMEfERS WIIF.I~E·APPROPRIATE ARE ON A DiSSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOlEO. DETEC1ION LIMITS SllO\m i\l?E NOlnlll1. LEVELS; ACTUAL LIMITS MAY VARY IN ENVIIWNI.1ENfAI. SM1PI.ES. ANALYTICAL RESULTS
AIH IICCLJI~ATE TO E1nlF.l~ :' 01/ 3 SIGNIFICANT fiGURES.
" VALUES SItOHIJ ARE rrw WAIEI~ LEVfL ELEVATION ABOVE A REFERENCE DATUM
(J UPGI~A()I [NT S 11 E
e RESUL TS IIf~E FOI~ UW: I l TERED SAMPLE

MI LLI GRAMS/l I TE I?
- MICROGRAMS/lllER
- PICOCURIES/lllER

l·lICROI.'1I0S/ClNTIMET'Of?
NEPItELOI·1ElIIIC llJRGIDI TY UNITS
HmESItOLO 00011 NIJr.1I3fl?
TASTE OILUf!ON INDEX NUMBER
COLOR urn TS
P f II 100 141 L L I I . I l[ RS

.~1Gl

UGL
PCl
UI·\C
NTlJ
10N
I Dll 
CU
1'111·' -

1"1I(;r IJO .,

-._._ ... - - _.- -"."- _._.- -
"

- - - -
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Vl :::I:
C Vl51 TE: 51 TE 10 a: :::I:
c...... OJ
rn ISAMPLING 51 TES (Jrn

RESULTS -i Vl.. I
C)

---10- I ",c.::::10- 2 2,\)
::::0
Vl C
(J::l

602.6 602.2 '-' a:
7.0 6.5 . I

:(6.9 6.5 (JOJ
6.9 6.5 ,rl'

OJro7.0 6.5 ::l ,
NO NO ro. 3:NO NO 0
NO NO t-< ::l

::z ~.NO 255. rl'
~m NO 0,NO NO

~

::l
lQ

;u
ro
Vl

C
~

rl'
Vl

-t)

0,
z
OJ
<
OJ
~

::::
ro
OJ
u
0
::l
Vl

Vl
C

U
U
0,
rl'.

(J
ro
::l
rl'
ro,

PAGE NO

RUN OA TE : 2·1 OCT 83

1..--1 INSTALLIITION: CRI\I~[ NWSC. IN! '

::>
p- PAI~AMETER SAMPLING DEl EeT ION

I1Al1:: I. 1/.\1 T UNITS-0 WATER
L[VELS (AI 02 All" '83 FT
PII(FIELO) O~ AU" 83 I'll
I'II(rIELD) 02 1Il/" !l3 I'll
I'II(F I ElO) 02 IIIH; 03 I'll
PII(FIELO) 02 AU" C3 PII
2.4.6-TNT 02 Alit; 83 100. lIC'L
2.4-0NT 02 AllG- 83 100. UGL
2.6-0NT 0'2.. AlJ(J. 8] 100. UGL
ROX 02 AUG 8J 100. UGL
I11.1 X 02. AtilT 8] 100. U(~L

1 ETRYL 02. At}!J. OJ 100. UGL

- - _... - - .._.- _.- _...•. _.- - - - -
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APPENDIX ASb

Results of the 3rd Semi-anhual

Sampling Episode
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Area 2 - CERCLA



ANALYTICAL REPORT
ENVIRONMENTAL RESEARCH GROUP, INC.
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ERG PROJECT NO. V7479 - CD~MANDER

PARAMETER

CLIENT I. D. :
ERG -SAMPLE NO:
t-1ATR I X:
DATE COLLECTED:

CL lENT I. D. :
ERG SAr1PLE NO:
MATR 1:<: ..
DATE COLLECTED:

PARAMETER

CLIENT I. D. : Rl-J 10-2
ERG SAMPLE NO: 06/110448
MATRIX: GROUND WATER
DATE COLLECTED: 06-14-84

PARAMETER

C~RSON, TOTAL ORGANIC,
H·· l acrAN - T
'~CRGAN I C CHLOR! DE

ORGANIC SRDt1IDE
iJRGANIC IODINE

pH. FIELD,
RDX (!3Y HPLC)
HMX (BY HPLC)

TNT (TRINITROTOLUENE)

CARBON, TOTAL ORGANIC,
!-i;"'LOSCAN - T

ORGANIC CHLORIDE
. CRGANIC BROMIDE

ORGANIC IODINE

CONDUCTANCE, SPECIFIC
~!-L FIELD,
RDX (BY HPLC)

HM:( Cln HPLC)
TNT ~TRINIT~OTOLUENE)

(
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( Table III. Crane Naval Weapons Support Center. January 1985 IGroundwater Sampling Pro j e ct. ". Are a 2-CERCLA

ATEC Lab No. 206-85 207-85 208-85 209-85 IWell No. 2-1 2-2 2-3 2-4
Date Sampled 1/9/85 1/8/85 1/8/85 1/8/85

pH, Field 6.5 6.3 7.6 6.9 'I
Condo Field 2900 2280 1200

"
3000

9hloride, mg/1 <1 <1 <1 <1 IIron, ug/l 40 420 <20 200
Manganese, ug/1 ' 130 4080 90 5650
Phenols, ug/l <50 <50 100 50
Sodium, mg/1 204 15 18 31 'ISulfate, mg/l 840 920 360 1340

mg/1 12.6 3.7 9.4 10.8
'-'

TOC,
TOX, ug/l 52 8.9 13 17

IArsenic, ug/1 <4 <4 <4 . <4
Barium, ug/l 80 50 70 80
Cadmium, ug/l <0.4 <0.4 <.0.4 <0.4
Chromium, ug/1 <20 <20 <20 <20 ILead, ug/l <5 <5 <5 <5
Mercury, ug/1 <0.3 <0.3 <0.3 <0.3
Selenium, ug/l 8 <4. <4 <4

'I(
Silver, ug/1 10 <10 <10 <10

~

- .

I
ATEC Lab No. 210-85 211-85 212-85 213-85 I,Well No. 2-5 2-6 2-7 2-8
Date Sampled 1/9/85 1/9/85 1/8/85 1/8/85

pH, Field 6.5 5.5 6.3 6.4 I
Condo Field 3780 5160 2320 3400
Chloride, mg/l <1 <1 <1 <1

\1·Iron, ug/l' 760 1280 <20 40
Manganese, ug/l 8490 5780 160 1490
Phenols, ug/l <50 <50 <50 <50
Sodium, mg/l 49 46 45 38 ~ II·-Sulfate, mg/1 1650 1890 1380 1240
TOC, mg/l 4.5 6.5 5.9 9.2
TOX, ug/1 13 13 32 15

'1,Arsenic, ug/l <4 <4 <4 <4
Barium, ug/l 60 <50 <50 <50
Cadmium, ug/l <0.4 1. Or <0.8 <0.4
Chromium, ug/l 20 <20 20 <20 ILead, ug/l <5 <5 <5 <5

l Mercury, ug/l <0.3 <0.3 <0.3 <0.3
Selenium, ug/l <4 <4 <4 - <4 1\Silver, ug/l <10 10 <10 <10

A8d-2
:1,

_..- --------.---_. -
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(
ATEC Lab No. 217-85 218-85 219-85
Well No. 4-4 4-5 4-6
Date Sampled 1/9/85 1/9/85 1/9/85

pH, Field, S.U. 6.0 5.9 6. ,3
Cond.-, Field, umho 610 450 540
Chloride, mg/l <1 <1 "< 1
Iron, ug/l <20 800 <20
Manganese, ug/l 960 1960 130
Ph e no 1s, ug / 1 <50 <50 <50
Sodium, mg/l 9.8 9.6 5.1
Sulfate, mg/l 25 54 50
TOC, mg/l 7.8 4). 1 0 .. 6
TaX, ug/l 45 10 5.6

ATEC Lab No. 214-85 215-85 216-85
.Well No. 4-1 4-2 4-3
Date Sampled 1/9/85 1/9/85 1/9/85

pH, Field, S.U. 6.3 6.5 6·.5
Condo , Field, qmho 610 450 450
Chloride, mg/1 <1 <1' <1
Iron, ug/l 30 <20 3160
Manganese, ug/1 270 10 1230
Phenols, ug/l <50 <50 <50
Sodium, mg/1 4.3 8.8 _ 19
Sulfate, mg/l 220 150 160
TOC, mg/1 4.8 6.4 7.7.
TaX, . ug/l ' 28 <5.0 9.5

( Table

l

VII. Crane Naval Weapons Support Center. January 1985
Groundwater Sampling Project. Area 4-CEHCLA.
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Table X. Crane Naval Weapons 

( 
Groundwater Sampling 

ATEC Lab No. 482-85 
Well No. 6-lA 
Date Sampled 1/28/85 

Arsenic, ug/l <4 
Barium, ug/l <50 
Cadmium, ug/l <0.4 
Chromium, ug/l <20 
Lead, ug/l <5 
Mercury, ug/l <0.3 
Selenium, ug/l <4 
Silver, ug/l <10 
TNT, mg/l <0.005 
HMX, mg/l <0.05 
RDX, mg/l <0.01 

( ATEC Lab No. 
, 

485-85 
Well No. 6-4 
Date Sampled 1/28/85 

Arsenic, ug/l <4 
Barium, ug/l <50 
Cadmium, ug/l <0.4 
Chromium, ug/l <20 
Lead, ug/l <5 
Mercury. ug/l <0.3 
Selenium, ug/l.· <4 
Silver, ug/l < 10 
TNT, mg/l' <0.005 
HMX, mg/l <0.01 
RDX, mg/l <0.01 

Support 
Project. 

A8d-6 

·' . '. ~ . --.-.-.------ I 

Center. January 1985 -I 
Area 6-CERCLA 

483-85 
6-2 

1/28/85 

<8 
230 
0.7 
<20 

<5 
<0.3 

<4 
<10 

<0.005 
<0.05 
<0.01 

486-85 
6-6 

1/28/85 

<4 
230 
0.8 
<20 

<5 
<0.3 

<8 
<10 

<0.005 
<0.05 
<0.01 

484-85 
6-3 

1/28/85 

<4 
140 

<0.4 
<20 

<5 
0.3 

<4 
<10 

<0.005 
<0.05 
<0.01 

487-85 
6-7 

1/28/85 

55 
<50 

5 
. ~20 

<10 
<0.3 

<16 
<10 

<0.005 
<0.05 
<0.01 
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Table X. 
( (Cont'd.) 

Crane Naval Weapons Support Center. January 
Groundwater Sampling Project. Area 6-CERCLA 

1985 

ATEC Lab No. 488-85 489-85 490-85 
Well No. 6-8 6-9 6-10 
Date Sampled 1/28/85 1/28/85 1/29/85 

Arsenic, ug/l <4 4 .20 
Barium, ug/l 120 160 90 
Cadmium, ug/l <0.4 <0.4 1.7 
Chromium, ug/l <20 <20 <20 
Lead, ug/1 <5 <5 <5 
Mercury, ug/l <0.3 <0.3 <0.3 
Selenium, ug/l <4 <4 <4 
Silver, ug/l <10 <10 <10 
TNT, mg/l - <0.005 <0.005 <0.005 
HMX, mg/l <0.05 <0.05' <0.0·5 
RDX, mg/l <0.01 <0.01 <0.01 

( ~ 

ATEC Lab No. 491-85 492-85 493-85 
Well No. 6-11 6-12 6-13 
Date Sampled 1/28/85 1/28/85 1/28/85 

Arsenic, ug/l <4 <4 <8 
Barium, ug/l 90 <50 50 
Cadmium, ug/l <0.4 <0.4 <·0.4 
Chromium, ug/l <20 <20 <20 
Lead, ug/l <5 <5 <5 

. Mercury, ugjl <0.3 0.4 <0.3 
Selenium, ug/l <4 <4 <8 
Silver, ug/l <10 < 10 <10 
TNT, mg/l <0.005 <0.005 <0.005 
HMX, mg/l <0.05 <0.05 <0.05 
RDX, mg/l <0.01 <0.01 <0.01 

II l 

I,' 
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( Table xv. Crane Naval Weapons &upportCenter. January
Groundwater .Sampling Project. Area 10-CERCLA

1985

II ATEC Lab No. 319-85 320-85 512-85 321-85
Well No. 10-1 10-2 10-3 10-4
Date Sampled 1/16/85 1/16/85 1/16/85 1/16/85

t TNT, mg/l <0.005 <0.005 <0.005 . <0.005
HMX, . mg/l <0.05 <0.05 <0.05 <0.05

I' RDX, mg/l 0.024 0.070 <0.01 <0.01

"_~'

-.

:,1

" ATEC Lab No. 322-85 513-85 514-85 515-85
/- Well No. 10-5 10-6 10'"-7 10-8

:1, Date Sampled 1/16/85 1/30/85 1/30/85 1/30/85 .
: .I:, ( TNT, mg/l <0.005 <0.005 0.023 0.029

HMX, mg/l <0.05 <0.05 0.104 <0.05
RDX, mg/l <0.01 <0.010 0.072 0.113

rf
,I-
II'. ATEC Lab ·No. 324-85 517-85 518-85 326-85
~-,. ..,..' Well No.- 10-10 10-11 10-12 10-13

I
Date Samp'led 1/16/85 1/30/85 1/30/85 1/16/85

TNT, mg/l <0.005. <0.005 <0.005 <0.005

:1
HMX, mg/l <0.05 <0.05 <0.05 <0.05
RDX, mg/l <0.010 <0.010 <0.010 <0.010

,"-'/

·:1, l
;11

," ../

I·
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Table XV. Crane Naval Weapons Support Center. January 1985

( (Cont'd.) Groundwater Sampling Project. Area 10-CERCLA

ATEC Lab No. 520-85 521-85 522-85 523-85
Well No. 10-15 10-16 10-17 10-18
Date Sampled 1/30/85 1/30/85 1/30/85 1/30/85

TNT, mg/l <0.005 <0.005 0.005 4.85
HMX, mg/l <0.05 <0.05 <0.05 .; 0.765
RDX, mg/l <0.010 <0.010 0.014 6.19

ATEC Lab No. 524-85 525-85 526-85 326-85
Well No. 10-19 10-20 10-21 10-22
Date Sampled 1/30/85 1/30/85 1/30/85 1/16/85

r TNT, mg/l <0.005 <0.005 <0.005 <0.005
HMX, mg/l <0.05 <0.05 <0.05 <0.05\.. RDX, mg/l 0.026 <0.010 <0.010 <0.010

l
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APPENDIX A9

Summary of Sampling and Analytical Procedures
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I. PU;;?OS~. IniS docw:l~nt is 'tiritten to provide guidanc~ to person~el at USArmy ins'Cii11citicns who \,!i1l be s3:;,pling ground-,..,ater :nonitcringw:lls. Ithas been pre~2red p~imarily to assist those installations which are beingpr'ovided support by the US Anny Environfi,ental !-!ygi~;,e Agency (US;"EHA) inmeeting monitoring require~ents at sanit~ry.landfills and hazardous wastelandfills and surface impoundments.'

II. GE:~ERAL. Sp.ctionsIII through VI 'and Section VIII of this documentprovide instructions on collection and preparation of sa~ples and datareporting. ~ction VII provides information on ch~~ical analysis'methods •. The contents of this doc'Jment may be used by installations monitoringhazardous waste landfills and surface impoundments to prepare the Samplingand Analysis Plan required by regulation (40 CFR 265.92).
Questions concerning these instructions or sampling and sample preparation, should be referred to Hr. Gary Nemeth, Geotechnical Engineering ServicesBranch, Waste Disposal Engineering Division, this Agency, AV 584-2024 or '(301) 671-2024.

II I. SA,'1?LE CO~TAINERS. The USAEHA will provide, all sampl e containers to 'bel!sed for sh.i~ent of sa;i1ples •. 'The only salilple containers to be provided by" the installation ar~ the I-gallon plastic jugs to be used to hold the samplesprior to fil tering.,. Tne nUlilbe'r of sampl e containers needed for each wellsample will depend on the nUlilber of parar.:eters ,and °fil tering and preservationrequirelTIents~ Inclosure 1 identifies the parameters and the eight separatecontainers 'nnich will be used when s~mples are taken from hazar:ous 'Hastesite lilonitoring 'hells. Inclosure 2 lists containers wnich will nor.nally beprovided for perameter groups which may be required at sanitary landfills or,at hazardous ','I'dste sites with special parameter requirements. Onlycontainers provided by USAEHA should be used •. These containers ·....ill beproperly cleaned and prelabeled with installation name" site identification,par2..71eters and preservation information. The containers will nOl'ina11y beshipped by USAEHA with all those required for sampl in9 one \'~ell in one box.The boxes should be kept by the installation because some will be-us'e1 asshipping boxes, for samples. Under some circumstances containers of adifferent s i Z~' than those shown in Inclosures 1 and 2 will be used. Thesesub~t;tutionswi11 be made because volume requirements will deRend upon thenumber of pararileters to be measured.

IV. S~'1PLING MID FIELD OSSERVATIOiiS •

A. Water Level Measurement. Prior to sa:npl ing a \'I'ell the water levelmust be measur2d and recorded on the field data log sheet~ Wh~n the fieldcre'(/ visits the well they should have information available concerning \"elldepth, depth to top of screen, and screen length. Water levels are Inostc~nonly measured with a clean steel tape. The tape should be lowered intothe well until the end is a couple feet below the \'later surface. The wetted

A9-3



-rnstr' for Col1.~-::i:;:I, Prep or.d Sr.;;;i1t of Sa71pl-=s

ler:gt~ is ;jj;;.;sur·e.j \·,nen the tape is re.'ilo','ea; and this measurement issu:>tracted fr:ril the 1enstll lo·....~r;:c into t:-:~ ";'ell. This dt;pth to water from
th~ top of c~:ing ~r.ou1d b~ rccol·c~d. The lengtll of casing above the groundsurface should then be subtracted to obtain the desired value of depth towater fr:~ grou~d surface. Tne same value for length of casing above ground~tlould be used each time water level is ::leas'ured in the well, unless thecas i n9 1ength is mcd ifi ec. The .depth mecsure!nents shoul d be to the nearesttenth of a foot. If the portien of the. tape ...ihieh has been wetted· isdifficult to deter.nine, chalk may be placed on the tape to make readingeasier. Inks should not be used on the tape. If the tape must be ....eightec,a material such as stain1es! steel should be used.' AA electric water levelprobe may be used instead of a steel tape. Its advantages are convenienceand not having to know prior to measurement the approximate depth to ·water.If·the well is found to be dry, this should be noted on the log sheet. Ifthe depth to water is found to be below the bottom of the scr~ened interval,the well sho~ld also be considered dry and not sampled. This situation may'occur in wells where the bottom portion of the well is not screened and holdswater after 'I"!ater table le'/els drop below the scre~ned interval. The 'steeltape, or electric probe, should be rinsed thoroughly with fresh tap water ordistilled water prior to use in another well. A tape or probe which has beenin contact with soil at the ......ell site should not be lowered into a well untilit has been rinsed c1~an. If contamination by oil or grease is evident,soapy wat:r or acetone should be used for c1 eaning, followed by tap water. rins·ing.

B. ~/ell Purgina. All monitoring wells must be pum~ed or bailed prior tosampling to i~:ur;: that samples are representative of the ground water and donot contain ·\"ater ~ich has been stanging in the casing. Fer this monitoringprogram at least five vol umes of water in the well casing should be removed.However, for a low yield well which does not quickly recharge as it is. pumped, the ~~ll should be pumped or bailed dry and the sample then obtainedas soon as the well recharges.' When cal cul ating the amount of water wi1 ich/'

must be purged, .subtract depth to water (from-ground surface) from the totaldepth of the well and then multiply by 0.15 for a 2-inch well, 0.37 for a3-inch well, or 0.65 for a 4-inch well, to obtain the vol t..:i1e of· :Standing waterin the well. The amount pumped prior to sa.llp1 ing should be recorded on thefield data log. sheet (Inclosures 3 and 4). The depth at which the pumpshould be set when purging a well will depend upon well construction details,water depth in the well, and well recharge rate. For a well which does notrecharge as it is pumped, the pump intake should be as deep as possible inthe \vell, but not so deep as to pick up the sediment ...lhich has accumulated inthe well bott:::lm. 1n we-lls which rechdrge as they are pumped, the' pump intakeshould be about 5 feet belo'rl the surface of the Hater in the well. The pumpwill have to be lowered if the water level in the \~'ell drops during pumpiny.Pumping in this iilanner will insure that the water ....hich has been standing inthe 'r.~ll will· be efficiently removed and a representative sa:ilple taken. fneonly" exception to these pumping depth instructions 1'1111 be those few
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situati.:-:ns \,;~.:re tliC :ncnitcring '•.'::l1s huve ::lore than one screene:-j int2r'/al or
a sediiilcnt tr,~?.l 'rih':.~la \,'~ll ccntains a sedi~ent trap the final portion of
purged wat2r should b~ pu~~ed frc~ ~ithin :h~ s~d~ment tr~p section (do not
lower pump into sedimeni in the bott~m of the trap). When a well is
constructed with m:r~ ~han one s:r~en, the purged water should be pumped from
the unscreened sections t beginni n9 wi th the uppe~ost. i~anufacturer's
1iterature should be consul ted to obtain specific instructions concerning the
operation of smpl ing pumps. Questions may also be referred to the
Geotechnical Engineering S~rvices 8ranch, Waste Disposal Engineering
Division, US Ar.ny En'/ironmental Hygiene Ag~:;:y, AUiOVCN 534-2024. When
pumping or sa::ipl ing a h'ell sreat care must be eX,erci sed to insure that
contaminants are not introduced into the well or a sample. A sampler or
sample tybing, or a b~iler or bailer cable must not be allowed to contact the

,ground or a dirty surface in a vehicle or sampl ing equipment box. Plastic
sheet ing may be used to rest hO$~s, 1ines, and sampl ers upon" Ne'n sheet ;-ng
should be used for each well sall~pl ed. Sampl ing equipment must be thoroughly

'cleaned before it is placed in its storage case. In those situations when
there is windblown dU$t at t~e sa~pling site, it will be impossible to obtain
a ,good s2.:nple •. Sampling should be postponed until a more favorable time.

C. Semolina.

1. The sample containers in ~hich unfiltered water is to be shipped
should be filled first (see Inclosures 1 and 2). These containers should be
rinsed several times with 'c s~all amount of water pumped fran the well prior
to fi 11 ing (except for sa.rnpl es for grease and oil ana.l ys ; s). All of ,these
containers (exce~t grease and oil) must be filled to overfiowing so that no
headspace remains. Samples should be protected from 1 ight and kept cool from
the time they are collected. Sample container labels should be completea
using a waterproof pen before they are filled when the container is dry. Tne
portion of. the sampl e which lilU$t be fi 1tared should be collected in
polyethylene gallon bottles. For hazardous '....aste site \-,'ells monitored during
1981 and 1982 two of these gallon cCQtainers should be filled. The number
req'uired ,at sanitary landfill ....€lls depends upon the parameters (see
Inclosure 2). Tnese containers should also be rinsed and filled to
overflowing. Containers should be labeled with a waterproof pen. Sample
containers should be filled in a 'manner \.J'Iich does not agftate or aerate the
sample. This is important to prevent loss of volatile contaminants, and to
prevent che~istry changes due to either C02 loss with pH increase or
oxygenation of the sample. Containers are filled to overflowing for the same
reasons. Some wells ','l'hich do r.ot rechaqje ',-mile they are pumped may not

1 A sediment trap is an unscre,::ned sect'ion at the 'botto~ of the 'n'ell.
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produc~ enou£h ~~~~le at one time. This situation will occur most freq~e~tlj

for hcZ2.jjc'..:~ ''-::Jst.e sire r.ells because ~:>re sa::1~le is required than at most
san i t~:y 1~:1d fi 11 ~. Toe neede1 \vater ~hould be cbta inec as soon as the 'fell
rechers~s.

2. Sc~ples should be taken to the place '~ere they will be filtered and
pre$er...~ as soon as possible after sa~pling; arid definitely within an hour
or ti'l'O.

. 3. Sampling equi~~ent must be thoroughly cleaned bet~een s2~pl ing at
. each well. Tnis :i'ley nor:nally be acc:lilpl ished by rinsing thoroughly '~i th t~p

water. At least 2-3 gallons of water should be p~~ped through the tubing and
pump with ea::h rinsing. If a bailer is used. it $hould be rinsed three times
with tap 'r1<Her and then rinsed three times 'I'lith distilled water. In tr.ose
cases where a s2:ilpler becom~s ·ccnt~~inat;c by pum~ing oily or greasy wate:.
it should be rinsed first with soapy water and then rinsed thcroughly with
clean water. It may be necessary to disassemble a pu~p to effectively clean
i·t of oil and grease. Ace'Wne rinsing is an effectiv~ r.:ethod of rer.io·!ing oil
and sre=se ccnt~~ination, but shculd not ~e used unless it is ce~t~in that
the ~ct;rials used t~ cons~ruct the P~~? or bdiler will not be affected. Tne
US;"::;':A will advise an ins~allation "'/he~ special solvent cle=.nir:g of sc."7lpling
equ;p.~ent is considered necessary.

4. DeviatioT'!s frc,i1 the procedures s;Jecified above should be ~oted on the
field data log sheet. Cbserv:tior.s conc~~ning the cc~:ition of the '~ll,
odor and color of the water should also be noted. Note if the ....'211 was found
uncapped and also note the co~dition of the gro~t se=.l around the ~el1~'o. Sa~olina Sche~uie 2~d Sec~ence. 3ecause of Shipping :nd l:boratcry
restrictions. ai 1 sc.:;:pi ing ali:: S!11p:nen: of sa;;Jples :r.~s: be ac:ciTI;;l isned on
either a i~or.Gay or Tuesday of the '....eek. Tnose ins~all a.ticns \y;'th many si tes
to be monit~r::=d ma'jhave to conduct s2;;Jpl ing over a period of several 'fieel<s.

-However. ell wells at eacn site to be monitored must be sa::1plea the 'same day.
When sampling '(/el1s a~ a site. the up;r;dien~ (and presL:~dbly unconte.minated)
well or ....ells should be sc:7l;:lled first falloHed by the dC'l·mgredient wells (or
wells poten~ial1j contamina'ted).

1:1v. SAi~?LE PRE?ARATIOit.

A. Work Are: Re~uire~~nts. The y~~k area. prefcr~bly a lcbc~atory. must
be cleaned ~nd must oe an area where there ha~ not ~een any large-scale
chemical usage. Pesticide lii;x'areas or areas u~ to handle explosi'tes are
not accepteb 1;:. Spec ifi c req'Ji re:nents f~r the \'~rk area include:1. llO-volt electricity~,

2. minim~m of 10 1 inedr feet of '#Orking bench space.
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3. complete sa:n;Jl e fil trat;oil system, .
4. pH meter with Qccessories (if pH measurement required),
5. distilled 'Hater,

6. cleaning suppl ies including n·itric acid. and aceto~e,

7. chemical preservative ampules (provided by USAEHA), and
8. Sample kits conta~ning appropriate containers (provided by USAEHA).
B. SaI:lol e Storace. Sampl es should be pl aced in a cool, dark pl ace(preferably a rerrlgerator) until 'ready for shipment. Those containersfilled in the field should be placed into such storage as soon as they are.brought to the work ·area. The polyethylene gallon containers should also bekept in cool and dark storage ·....hen not being used. When containers arereceived fro~ sample collectors they should be checked for proper labeling.gc. 2.H l~easurenent. The sample pH should be measure1 as soon as possibleafter the $a~ple is taken. When a sample is exposed to the air the pH levelmay change. Tnis change is primarily due to .10ss of dissolved C02 frcm thes~nple. A pH ~easur~ent taken at the work area s09n after the sample istai<~n will nOl'ii1ally be more accurate than a field measure~ent aslon9 as asignificant pH change has not occurred. Visible evidence of precipitatefOl'ii1ing in the sample between the time of sar.lple COllection and the time ofpH fileasurcment at the work area ~uld ind icate that the pH has changed andthat an accurate measurement would h~ve to be taken in the field as soon asthe sa~ple is taken. To be sure that accurate ~easurements are beingobtained, it is reccm~ended that pH measurements also be taken in the fieldwith a port~ble meter during the initial sampling periods. For those siteswhere pH is not a required parameter (some sanitary landfills), it isrecor.mended that pH be measured if an installation has a metar. Forhazardous waste sites, pH medsurem~nt of four portions of the same sample arerequired. Sanitary .landfill sa~ples will only r~quire one measurement. Thefollowing in~tructions should be followed when measuring pH.

I.Initially calibrate the pH meter in accordance \'iith themanufacturers' specifications. The internal fill ing solution should coverthe in:er~al reference element in the canbination electrode.
2. Standardize the meter with t~o buffer solutions, either pH 4.00 and7.00. or 7.00 and 9.00. If sa:nples are expected to be acidic, the lo'overrange should be used. The buffer solutions should be placed into lSO-mL .'. beakers for measure~ent, and enough should be used so that the electrode issubmerged at least 1 inch.· The burfer and sawple te1nperatures should benearly the sa:ne when me.:sure:nents are made. Ground water temperatures are
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Instr for Ccllcc~io:i, Prep and ShPilt of S':::I~l~~

nor.nally abcut laoe. Ther~foie, the buffer solu~i~r.s $hould be cooled to
app~o;( iiilJtc21Y til i s t~mperc ture before use. If pH measurenents of the buff.er
solu:ions do not agree w·ith th~ Kno'rIO values, ei~her scme instr~ent

adjust~ent is necessary, or the buffer solution is cont~~inated and should be
replaced. In this situation, follow the instructions in the instrument
manual. 'dhen making :iledSUrements on sarnpl:s or buffer sol utions, the 1 iquid
in the beaker should be stirred slightly using a magnetic stirrer and
stirring bar.

3. Pour a portion of the unfiltered sample frcm the gallon polyethylene·
jug into a clean 150-iilL.beaker•. Measure and record the temperatuie on the
field data logsheet. Adjust the tem~erature compensation setting on the
meter to the teQperature of the sam~le in accordance with the instrument
manual. ~<asure and record the pH. Tne measurement ~hould be to the nearest
0.1 pH unit. For hazardous waste sites, portions of the sample should be
pl ac~ into four beakers and !TIeas:Jrements recorced for each. 'If any of the
four replicate measurements differ from the others by more·than 0.3 pH units,
perfor.n the r.;easurc:nents again using nc·w sJ:il~le portions .in diffel'ent
beak.ers. If pH measurements are made in the field, stirring witl1 a magnetic
stirrer. and cooling the buffer solutions ~ill not b~ practical and the meter
may not be adjust~ol; for tEmperature.· Siioiply standardize the meter using

." the buffer ·sol ut ions, measure and record sampl e temperature and pH.

. 4•. Rinse the electrode with distilled water fran a squeez~ bcttle every
time the electrode is removed fr.om the solution and blot dry before dipping
into the next solution. After an oily sample is ~e!sured, rinse the
electrcde with acetone fron a squeeze bottle and then rinse with distilled
water.

5. Kno\~ and unknown control samples will be periodically sent by USAEHA
to the install ation for pH iileaSure.llent. Measure a known control sampl e after
every 20 sampl e measurements, or more often, and note resul ts on the reverse
.side of the field data lcgsheet upon wh.ich the previous sample pH tTIe3.Sllrerr.ent
·was recorded. If the measured value is not within 10 perc~nt of the knovm
value, an instrument buffer or contamination problem is 1ikely •. This problem
must ·be resolved before any further pH measurements are taken. Also repeat
all sample measurements back to the last control sa:nole or since the last
standarcizat;on measurement. Unknown control samples should be measured when
·they are received and resul ts reported to USAEHA.

6•. Cleaning of beakers prior to use should be pcrfor.ned in accordance
with instructions in Section Y.F.

o. Fil terina. Fil tering r.;ay be performed by any cne of three
procedures. The first one being described is the most common type util izing
a standard vacuum pump and an all glas~ system.· It consists of the pump,
I-liter filtering flusk, ground glass base, 300-mL funnel, spring clamp,
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"!r:str for. C::Jl1c:~tion, ?r=p end Sr.i=:7l~ of Sc:r.lples

forcC'~, prefi lters, and membrane fil terse The order for c.ssembl ing thefiltering s:,,'stc:n is as indicat2':1 bel 0\'1: .

1. The tubulated ground glass base is fitted over the l-litar flask •
. .

2. Am:::i1bra.ne filt2r is carefully placed over the fritt~ glass area.ofthe base and then overlaid by a prefilter. The prefilter and membrane filtersha11 be handled wi thforceps.

3. The funnel is pl ac~ on top of the prefi 1ter and fastened to the baseby the' spring cl~~p.

. 4. VacuL.'1l tubing :i s connected frem the vacuum pump to the side annnipple of the base.

5. The pump is turned on and sample is gently pOl!red into the funnel.The filtration rate is .dependenton the nature of the sample. It may be
nece~sary to replace the filters if they are fairly well clogged or if. thefil tration rate is extremely slow. If this is done, great care must beexercised so as not to ·contaminate. th~ sample' and not allow any suspended.matter to enter the' al ready fi 1tered portion.

The second filtrat'ion pr'ocedure Which may be 'used is perfonned with the"Hill ipore Hazardous Waste' Fil tration System." It uses compressed nitrogeninstead of a vacuum pump. Large volumes can be filtered in a relativelyshort time period with this system. If this system is purchased, a dc-:ai1edmanual will be provide:d by the company. If, ho.,.,ever, problc:ns arise wi th thesystem, USAEHA 'ffill assist in resolving them. This system also uses themembrane fil ters and prefil ters, only they are much 1arger than those wi ththe vacuum system because .of the larger filtration surface area. The thirdfiltration procedure is also based on compressing a liquid sample through amembrane filter using. nitrogen'gas. Also with this procedure large ·volumescan be filtered in a relatively short time period •. The procedure is known asthe Barrel Pressure Fi1 tering Apparatus and is manufactured by LeonarO ;'bldand Die Works. The instructions are fairly simple ana.ar~ in-erased with thep'urchased equi~ment. The USAEHA wi11' assist if any proble;ns develop liith theequipment. The membrane filters must be soaked in distilled water for 24hours. prior to us ing •. They should al so be handl ed only wi th .the purchasedforceps, never with one's fingers. Care must be exercised when: hand.ling themembrane filter to avoid making any tears' or pin holes. Before a sa:nplebottle is filled with ~ filtered ~ample. it should be rinsed on~e with, asmall amount of the filtered sample and then that portiond·iscarded. Samplebottles should not be rinsed or cleaned in any other manner because they willhave been appropriately cleaned by USAEHA prior to shipment. Snallercontainers should be filled before the large I-gallon cubitaner forradiochemistry parameters. All containers should b'e fi lledto nec11·1y full.but not overflol'ling because perse'rvative must be added to some. The samples
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The. time frcxn sampl ing until' fil t!:ring and' pres.=rvation is compl etekept'as short as possible. If the. sampl ing rate is faster thancan be fi 1 tered' and preserved, sampl ing shaul d be paced so tha tdo not set more ~han an hour awaiting preparation.

.4.
mus t be
sampl es
samples

1. The samol e should b~ preserved with the chcmicJl s 1 isted inInclosures 1 a:1d 2. fne acid.ampules and sodiu,l1 hydroxide tablets '"ill beprovided by USAEHA as required.

2. Care must be exercised when breaking and emptying the ampules so asto minimize contamination and alleviate chemical spillage on the sampler'shands and clothes. Disposable gloves shall be worn to help protect thehands. It is imperati'Je that no mixup among the chemical ampules occurs andthat they are separated from each other when being opened. The brokenampules must be properly discarded. A7lpu1es will be color coced foridentification.

5. If many wells are to be sampled, it will probably be bes1:to have t'xopersons taking samples and two persons preparing sJmples simultaneously. Ifonly a few '....el15 are·to be sampl.ed, two persons could take the samples andthen return to the work area and prepare them.

F. Glassl'l'are end Equi:ment CJeanins..

1. Proper cleaning of gl dSS\'l'are. and equipment is essential to obtainingaccurate ground-water quality analytical results. 8.:.:kers and tl1~ filtrationsystem must be rinsed thoroughly wi th tap Hater and then rinsed three tiJ:l~swith distilled water beti'l'een each sample. If any glass\'Iare or equipmentbecomes coated with an oily residue it should be rin~cd with ~cctone using a

for each sit2 being mcnito~ed should be filtered beginning with the
upgradien~ \":~ll (s) ::; ~inimize the possibil ity of cross contcrnination
proble~s. Tne fil terins-apparatus should be c1eenect between samples asinstructed in Section :i.F.

3. Sample preservation requirements will also be stated on the containerlabels to mlnlmlze error. The che~ical preservative, filtering and cool ingrequirements will be identified on the appropriate container labels. All.containers, including those to which ·preservative has not been added, shouldbe checked to insure that they have bep.n dated andfnitialed. Tne datesplaced on the contai~ers and field data log sheets must be Julian· datesconsisting of five digits. These can be taken from many calenders. TheJulian date cons.ists of two digits to identify,the year and three digits toidentify the day of the year. Exampl-e: 81292 i's the Julian date for 19 Oct81. .
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56o-m~ s~u~ez2 bottle and then washed thoroughly with hot detergent waterprior to tr.~ t~p \'1<Hc'- Qnd distilled I'ic:tcr" rinsings. It is iri1p~ratiYe thatno ucetone or detergent remai~ on tne apparatus after the wat~r rinsings.

2. In addition to the above rinsings. all i=arts of the fil tratiOn system(except, prefi 1':ers dnd li1E::nbrane fi 1ters) shall be ;-insed wi th a 50 per:entnitric acid solution bet'fleen samples frem different fa:iliti-:s. If only onefacility is being monitored, the acid rinse should orecede the first sample •. After the 50 percent nitric acid r~nsing, the apparatus must be thoroughlyrinsed ';/ith tap wat~r and then rinsed three times '.'iith distil1~d v"ater. Alltraces of the nitric acid must be re~ov~j. The 50 percent nitric acidsolution (nitric acid mixed with distilled water on a one to one basis)should be made up in ~e rigid, leakproof. I-ga11"0n size, po1yprop1ene jugpurchased by theinstc1I1ation. Tne disposable rubber gloves ~hou1d :,e wornwhen making up this solution. First fill the j~g half-~ay with distilledwater. To it, carefully add concentrated nitric acid to near·the top. Capand mix gently. The sOlution will become hot, but the jug ...1111 withstand thethe r-;na 1 shock. Tnis solution should be labeled and protected fl'c:n allsampl ing bott1 es. Rubber gloves shoul d a1 so be WJrn ...inen rins ir.g thefi 1tering sY$tefn. .

3. More frequent 50 percent nitric acid solution rinsings are notdesired because they are time consuming and because of the risk of acid·residue affecting nitrate analysis results. In some situations USAEHA maydjrect that the acid rinsing be performed bet',veen all samples ,(such as forsites .",ith heavy metal ground-Hater contafjJination) •.

4. These instructions ,do not include procedures to be used to protectagainst cross ··con.tcmina~ion wi th .organ ic compounds because these sa:npl eportions are not going to be filtered (pesticides, herbicides, total organichalogen). In those special cases where s'::TIples fer organics an.~lysis \',i11 befil tered, special cleaning instructions will be provided by USAEHA. Thiscleaning will normally involve cleaning with acetone or other organicsolvents.

VI. SA~?LE SHIPMENT.

A. Packaqing. All glass sample containers lilUSt be enclosed in theirstyrofoam paCking and this packing wrapped with tape. Insulated coolers mustbe used as shipping containers for those sample portions which lilustbe keptcool (see Inclosures 1 and 2) •.To maintain a low temperatur2 d'uringshipping, sey'era1 reuse::b1e ice packs should be pl aced in the cooler wi th thesamples. Those sample portions \'ihich do not require cooling (instals andradioche:nistry paralileters) may be shipped to the lab in tile c.:rdboard.shipping containers used to ship the containers to the installation. Thosefnstal1ations with only a few ·,."el1s and no radioche:nistr:/"ana1'ysisrequi renents may fi nd it· as conyen i en t and no more cos tl y to shi p a11 samp 1~containers in the coolers.
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O. Shi"pinq Tim~s.

1. Tnose scmpl e portions ',;hich must be kept cool shall normally beshipped· such that they are del iverec to the l~borat;:)ry within 2 days of.shi;:>ment. The exception is thos~ fe\"/ sampl'e portions ....nich have para:neterswith very short holdiny ti~es. These must be shipped so that they are "del ivered to the labor<Jtory 'f/ithin 24 houi"s and are identified in Inclosure2. Tile routine hazardous ','1ast2 site man itoring dces not requi re 24 hourshipping. l-!o\oieVer, such shipping may be requin:d. if analysis for special
par~r.eters is required or if 2 day shipping is found to be unsatisfactory forso:ne parameter. The cardboard shipping containers I'lith metal sandradiochemistry analysis samples may be shipped in any manner which \1illinsure delivery within 7 days. If any samples arrive·at the laboratory late. and holding times can not be met, the samples ·.../i11 be discar"ded and theinstallation instructed to resample. If these instructions are followed,holding times specified in 40 CFR Part 135, 18 D€:celnber 1979 FederalRegistei", paS2S 75028-75052, will be ca.nplied with.

2. All s:;r.pl es tak~n during anyone day and \t'hich require cool ing~be prepared, packaged, and ship:;>ed the same day. The metal sand
radioche~istry samples may be shipped the following day if it is moreconvenient. Because of laboratory scheduling restrictions, all samplesshipped in coolers must arrive not later than Thursday. This means thatcool ers must be shipped on i~.onday or Tuesday, or 'riednesday if 24-hourshipping is used." If samples arrive at the 1aboretory on a Friday O,i"Saturday, and analysis can not be perfonned soon enough ·to r.leet holdingtimes, the sa~ples will be discarded and resampling will be necessary.

3. The cost for shipping of sa~ples to the laboratory and for return
ship~ent of empty coolers with the reuseable ice packs must be paid by theinstallation. Paper~~rk for return ship~ent must be inclosed in the coolerswhen they are shi pped to· t-he 1aboratory. Because there are no timerestrictions, the return of coolers by exp~nsive "special" shipment is noinecessary.

4. During the first year of this monitoring program, most analyses willbe performed by CenturY Enviroruilental Testing Laboratori~s, Thorofare, NJ(near Camden). Sh i ppi ng to tha t 1aboratory shoul d be cons idcred whenpreparing shipping cost estimates.

c. Chain of'Custcidy Control. Regulations require· that sample chain ofcustcdy records be·maintained. Inclosure 5 is tile record fOriil which \·:111 beused and Inclosure 6 is a sample of il completed form. Four copies (includingoriginal) of the fonn must be completed for each Shipping container., Eithercarbon paper or a copier machine r.l.:lJ be used. One copy should be held whil.:the original and two copies are enr:losed in the shippinS container \'I'ith thesd::lples. The fOnTIS should be placed in a plastic protector to k~ep the~ from
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.. ·1n~tr· 'for Colls::cio.,. Prei' and Silr-:ilt of Sar.1ples

g~tting '/iet. When the lebora:ory custcdicn receives th,~ sclmples. thatinaividual will sign all copies of ·the form.· The original ~lili be returnedto the installation y,here it mt.:st be held on file. A second copy will besent to Cc~mander. US ~y Enviro~mer.tal Hygiene Agency. ATTN: HSE-ES-S/GaryNeme~h. flberdee:l Proving Grot.:r.d. MD 21010.· The remaining copy wi1l be heldby the 1aboratory custodian.

VII. CHEMICAL ANALYSIS.

A. f.nalytical r'rocedures. The an.alytical procedures to be employedduring thlS monltcnng progrGi.';': ate 1 isted in Inclosure 7. The methods ofanalysis for specific hazardous wastes will be identified as necessary inassessment plans prepared by US~EHA.

B. Quality Control. A quality control program will be strictly followedby the laboratory to insure the validity of all results. The USAEHA will
I maintain quality control data records.

c. 8acterial Analysis. Coliform bacteria analysis will be performedonsite by US Al"iny Health Services Cormland medical activities or centers. The~!~DCACs/i1EDC:::i~s vii 11 attempt to schedule the.ir visit such that they are·.onsite ...,hen sa::lj:lling for other. parameters is perfonned. Sampling equi~Jncntmust be made available for their use. .

VIII. SCHEDULING AND DATA REPORTING.

A. $chedul inq. To insure a rea~onably uniform flo\"i of samples into thelaboratory. USAEHA Io{ill schedule sampling by installations. This schedulewill be established in coordination with installation personnel, and therewill be some flexibil ity to meet installation specific requir~~en!s.
Approxi::lat~ly 3-4 "leeks prior to sampl ing, USAEHA will fonnedly notify thein~tallation environmental coordinator of the scheduled sampling by mailing alisting similar to Inclosure 8~ This listing wi1l identify the installation,the facilities to be mon·i tared , the wells to be sampled. the ar(alyticalparameters. the installation address, the laboratory address to which samplesare to be shipped and the USAEHA address to ""oich 109 sheets are to be sent.The parameters listed on the notification will be grouped by common samplecontainer. Sah.ple containers will be shipped to the installation.environmental coordinator about 2-3 weeks prior to the scheduled samplingdate. The scheduled 'date will ah/ays be a ~londdY or a Tuesday pnd willidentify the ',~eek v,hen samples are to be taken. If is necessary for the
install~tiQn to pbstpone·,sa~pling•. telephone notification should be given toMr. Gary i:~meth. IN 58·1-2024. USAE:1A. Simi] arl Y. USAEHA wi 11 notify theinstallation if laboratory scheduling probler.1s require postponement ofsampling. .
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B. Field O=.";:e ~.'J'1 Sh~~ts. ~:otify :.JS.\t:iiA of sa::-,ple shipii;'1nt the d~y

follc",.ing SI11P::'lC~:. Coples of field data log she~ts should ~lso be ;;1?i1ed to
USA~~A imnl"diately after shi~ment of si:mples. USAE~A \~i1l provide blank
ch~in of custody forms and field data logsheets.

c. Data R~Dortinq. The USAEHA "lill :nail atabu1 ,Hi on of chenica1
anniysis resulcs. Wl~n interpretation, to,the mdjor co~mand and installation
1-2 't':eeks after raceipt of raw data frQil the 1aboratory. Hith an expected
1aboratory turn-around tir:l~ of 4 \·,eeks. data \'Ii11 normally be received by the
major command/install atiGn about 7 'rIe~ks after sClmpl ing. if the data
indicates a serious probl~ requiring some type of 'action by the
installation, or if an ass~ss;nent is required, the major command and
in$ta.11ation will be notified' telephonically. Instailation personna1 are
responsible for reporting data to regulatory authorities. In many situations
a COP)' of the data tabul ation provided by USAEHA may be fOTi'iarded to meet
requirements. However, some states have developed special for.ns for data

',reporting.

D. Resa~~lin9. Resampl ing may be necessary for a'variety of reasons.
Resailpl ing wlll ncr.r.ally be directed by USAEHA through telephon2 cont~ct 'f/ith
the installation's environmental coordinator. In those si":.uaticns \','here
resa~pling is desired because of indicated ground-water cont~ination

proble!i1s the majcr cor.mand wi.ll also be notified.
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l2-omoe wldo Routh
pol)'cUrylc..ne Wlllo

l6-00.ulco wIde IlOUth
polycllrylcllc boltle

Substitute It l2-<l\nce
wide mouth l'Olyellrylene
tottle Cor lhe le.-ounce
one

ll>--ol..,ce 1)1&59 WIlle.
~1CrC'oI nL,<,k. wllh teflon

. l1n~"" C<lP, cnclu5lA.J In a
slyro(O.:lIn p.l<:k

rlltcccd

Ulflltenxt

Filtered

rJltered

,..lJ 2.5 rl1 l:ttrlc II.cld
Use lie S11~1l rod oolor
codo....... ilJl\"ll0

IO~E

tolE

/I.1r..I 2 ml SUlCuclc
Acid
U,:e the yellow color
coded eJl;>Ulo

10

YE3

YES

YES

110

y~. It /11
dlul 'I\IIIJ1dlly
arc ''-'I"lr ....l

YL"i. I ( ("A. lor
t& h.IIII ..... 1

lO

l-k.:ICUry

.ll....-lLlS:J CUl!!only (lu:(Illrcd ralul1p.lcr grollp'!1!};i

4-<:l\lnCC wide IlOUlh flllercd
polyell.ylcnc lottie.
cnclr<:-J'ln a qt •. cubltancr
1Jo~

I\<U NItric II.cld
Dldllulole 5olutl00
U:ie t Iyo! ilu\>ulc Il\'Srke<t
W tdc I\cld-OLchro1lolle

00 10

R;>dloclo,.lsUy

ncn

l-<)illloo cubltililcr enclosed
1n a cOlCdbo.:inl lox

I-quart 9lass bolt Ie. narrow
neck wLt.. h teflUl-lIne<J cap.
cnclc.scd In & IilYlu(Oilln pack

FJlteccd

Filtered

hU 10 Pil Nltrtc Acid 10
U~e llc largo r~ oolor-
cDck.... W'l)lJle

~UIE YES

In

Yf:i

I _ a ttcld rJ1 P'oiIy also be rt:ll,l1roo

llldozure 2

- - - - - ... - - - - - - -_ ....... _. - - - -



_._.- _.- -_.- - _.- -- - - - _.- - - -
l\efrlgeratlm at 4'l: Special Sl';f1.l.lll

Q:lntCllncr size Olcmlcel wing r.ctal cooler L f\l.r]ulrinq :;\ l»llt

13fJlllt~ter.Qn2lQl iUxl t\'T"; FJrld frep~[at1Dl.--.fi.£:1£Jv.JtJon 2-1 lce p"lcils nul1wlY 1 I~'::__

~
~

I
t-'
-.J

CyanJ<k!

My or all of 1I~

(ol1<.-<lnq: Ililfilte/
IIlU i hi, 1000,unlO1, 11::t1.

illod 'l'JUJ 1 l'.. ,f,I.hale

Pcstlcl~~, 1~lblcldcs

~peclal Of<Junlcs

Oil lind Gftlase

lU:lr ilIl<l!or Ta3te

l~xavalCf\t

aICulliun

&llflde

4-01lncc wldo nOl,lh
poiycllrylcne bollia enclosed
In II ql. C\iIJ1tancr box 0

l&-Olillce wl<~o "0.11 h
·rolyell:~'h:Jle bottle

l-quilrt 91 a.9S boll 1~. nil rrOol

neck, with tt:(lon-lined cap.
cslcl~L...:l In a :;lyro(c.xvn p<lc.·k

l-il:Ilx:r glass gillloo JucJ " two
40 n,1 v!als eul,.lctcly
filled .

12-<llnCe wlde rroulh 9 1as s
toule with .le(lD\-lInc..od
cap. ulclc~ ls a 5lyrof~n

[>.ll:k

1-<llIart 'glass bOUle. MCCOol

neck, w1th teflon-lined <Alp.
eljclos00J In o'a slyro(oam pack

8-ounce wlJd moulh polyethy

lent: batll e

4-<ll1/lC'C wide moulh rolyt,Ihy
lcne lottlc cnclosed In II

qt. cubltallcr lJox

Filtered

FHtcred

unf lltcr-ed

UlfHtercd

'U\1tlltered

lbfHtered

filtered

filtered

..

Md I po.:llet of SOdhm
I.,.df:oxldc

MJ 2 ml su\fuc1cl\Cltl
Usc tile ye11001 00101"
cod-.--d anlltlle

tolE

tmE

Mi 2 ml Sulfuric 1.c1d
Use the ycllOol colored
coded ill...,ule

lOIE

tolE

0.5 ml. Zinc. Jlcctate
solution

yc;

YES

ns

YES

YES

YES

YES

YES

10

IU

tn,

10

10

YES

YES

to

2_ 4/4-ounru b>Ules wHl fit In ll'e [lCovldcal qt. cubHaner bol(

Inclosure 2 (enId.)



GROU~W-WATER ~!ONIiORING

FIELD DATA LOGSHEET

.___ FT

FIELD MEASUREMENTS(IF PERFORMED):
___ °c OF pH: __
temperature

I
I
I
I
I
I"
I'

4 REPLICATE pHI
r~EASUREMENTS III
A HAZARDOUS
~JASTE SITE

GALLONS

INCHES

WELL !D:

HRS

FT
FT
FT

HRS

--;ruITan-

._- # •

INSTALLATI ON : _
DATE: _

day month year

DEPTH TO WATER FROM TOP OF CASING:
LENGTH OF CASING ABOVE GROUND SURFACE:
DEPTH TO WATER FROM GROUND SURFACE:
TIME OF MEASUREMENT:
METHOD OF MEASUREMENT:
INSIDE DIAMETER OF CASING:
PU~'P ING/ SAJ-1PLI NG r~ETHOD:

AMOUNT OF WATER PUMPED PRIOR TO SAMPLING: -'--
IF T111E ALLOWED FOR WELL TO RECHARGE BEFORE SAMPLING:

TIME OF SAMPLING:
DEPTH TO WATER PRIOR TO SAMPLING:

(FROM TOP OF CASING)
AMOUNT OF SAMPLE COLLECTED
(LIST CONTAIN~RS FILL~D):

. '

pH METER TYPE AND MODEL:
NOTES CONCERNING CONDITION OF WELL, ODOR AND COLOR OF WATER, DEVIATIONS FROM SPECIFIED
SAMPLING PROCEDURES, AND OTHER OBSERVATIONS:

-I

I
- I

SAMPLE COLLECTOR'S NAME:

COMMENTS AND OBSERVATIONS(CONTINUE ON REVERSE SIDE IF ADDITIONAL SPACE IS NEEDED):

TIME WHEN FILTERING AND PRESERVATION IS COMPLETED: HRS
NOTES CONCERNING USE OF ANY SPECIAL PROCEDURES OR DEVIATIONS FROM SPECIFIED PROCEDURES:

I
I
I
I
I

-I

4 REPLICATE pH I
MEASUREMENTS IF .
A HAZARDOUS
WASTE SITE

pH: __°c OF
temperature

A9-1B

WORK. AREA MEASUREi:1ENTS( IF PERFORMED):

pH METER TYPE AND MODEL:
FILTERING METHOD:

SAMPLE PREPARER'S NAME:



4 REPLICAiE pH
MEASUREMEN.$ If
A HAZARDOUS
WASTE SITE

!o: L F= ~----'---

-•
I

INCHES

HRS

GALLONS

_...6- o .Q

___ FT

FIELD ~IEASURS\i::NTS (IF PE?fOPJ1ED):___ °c OF pH:
temperature

G~CU:,~-\J,',7::~ 1~:C::!7P!:;u
;=13.0 G.:'.A LCG:::-:::~:"i::57;':'!..A71C~j: G·.:' \In If~;v A........... .., Oooe-I-....... ' . r-[};,E: . L =:- ..0:;;_;-:- ..s...L ..sl -L ..1. .:L .2-. oay con;n year Julian

DE?Ttl 70 ';;';.::R rROH TOP OF CASWG: _~~ • ..1.. FTLENG7H Of' CASWG ;'GOV:: G?OUNO SURFACE: _ .2> lLDE?ili TO ....,AiER FRO:·l GROUND SURi=ACE: . _.2-~. ~TIME 0;: MEASU?~ENT: -1.~ J.- ..Q..MITHOO OF 11£ASU?EMCNT: ~j2 k...<:Q
\lHlSW!:: OVJ1ETER 0:= CASING:

PU~PWG/S~'iPL!::G r·ISHOD: 7-r{::!fJ, ~ F"V~
.AMOUNT OF WATER PUMPED PRIOR TO St.H?LING: _.L::z..IF' TWE AlLO'rlED FOR WELL· TO RECHARGE BEFORE SAMPLING:Tn~E OF S~~:?LING: --DEPTH TO WATER PRIOR TO SPYiPLING:

(FR01'1 TOP 0;: CASING)
. ,~~Cutrr C~ S~M?LE CCLL£CTED

(LIST CCNThH;::RS FILLED):
-L- .t:-j 0 IT:"· . ;10/" U~/-·:...;:..~

.1~ TolC _
~~~.-

~~.~ ". .'I b O"'V~~ pH METER TYPE AND MODEL:
(;J •

NOTES CCNCEr<NWG COND!TION OF I(/ELL. ODOR AND COLOR OF WATER, DEVIATIOi~S FRO~! SPECIFIEDSAri?U:--:G F=ROC::DURES, AND OTHER OSSE~VATIONS: .'
~~~~J.~~~

cm~~EUTS AND OBSE?VATICNS{CONTINUE ON REVERSE SIDE IF ADDITIOr~L S?ACE IS NEEDED):.~~ o-J..dl ~U~.,uJY~ ~.)~J~~c C

A9-19



I

---I
I
I
I
I
I
I
I

:0: R \1) {...,
-~-:::-_-

FT
FT
FT

HRS

_ ....!l. C; INCHES

__ ~. "2...

_-L . :L
__ S-. 3

-l...=L3..{2
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_ -.:z ..!:L FT
FI ELO HEASURS~E::TS (IF PERFO?,,\lED ) :___ °c OF pH: __temperature

~:Al'1E:
S~~PL£ PRE?ARER'3
'W~G

U:STAL!,.;.'i!C::: P. ~':i BQ.~.QP _-- --OA7E: 2: 0 _Q S_.t. .~ J_ .z. L ~ q_.3-. 'CiJ'J' lii:lnth .>'~=r JulianDE::PTH 70 W';'iC:R F~CH 'jOR OF c;.S WG:
LENGTH OF CAS WG A30VE GRC:J:iC SURFACe::OE?TIi TO ',.,rAT~R F~CH GKOUND SURF;,CE:
TIME OF /·lEASURmEiH:
METHOD OF ~IEASUr.E.~S~T: ~j2 )~
INSIDE DIAM£TER OF CASING:
PUMPING/S.cJI,?LHiG METHOD: PV <:: ~./(

AM.DUllT OF WATER PU~PED PRIOR' TO SAMPLIIIG: __ 2. GALLONS~e4IF TmE ALLOWED FOR WELL TO RECHARGE BEFORE SAMPLING: ..TIHE OF SMJ,PlWG:
. o.i~C HRS ;(, I ~c.:t 2 1

DEPTH TO ~l;"T~R PRIOR TO S;.MPLING:(FROH TO? OF CASING)
AMOUNT OF SPJ·\PLE COLLSCTED(LIST Ca/,{TAIN~~S FILLr.:D);
\ _-r- ....c...... / 0 () - -- . .'ff'- ~/~ ,f,?" TO X' .

. ' l'~~ ....Jl () ,1.0'11- n'I . p,~ W~~~ . --~
J

pH NEiER n'PE AND MODEL:NOTES CONCE~N!liG CONDIl!ar: OF l-.'eLL, ODeR AND COLOR OF \olAT~R, DEVIATImiS FRO~l S?ECIFIED . ISAuPLI"G !'l!:lO---,ItOC- "10 0-"-" OQ~-!lV'-10"S
~~

, :"I'\I'~~I'~ 'n.~:. ....._~, ~., IMt.:-. ,"" .. t.rI. hi /' _:-:- (J() ~ ri. -4. _ D"TW: 1S".J..i

~",u,..~ J /'100~ ~OO~;~,.J,.-.A.6(~ "
•.

--:v~ ~"-~~~+r,~~~ o!-o'1. ..)j.....;t......J?~.-.-'Y.J.. I,....\. ~~~-?,_,_.;-~~...&..4ol.~__ U.SAJ.~PlE COlL::CiCR'S NAME: da~ 0.. B.~~
,

. WORK AREA MEASU~S-lENj"S{IF ?E.'1:=Oi11·lED): _J.. /) C OF pH: _ 'S'". .:L 4 REPLIC;"T~ ~H I, ter.:peri3.'ture
MEJ\SUREM~:ITS It=' .

pH ~lETER TYPE ArlO /~OD£L: __~;...0-~ 3.soo _.ss:.::t A HAZA~DOUS I'I ,,) ..s: 9 WASTE SnE

FILTERING H8';;OO: V~,J4I.J.H¥\.
- • -

.
_.::£. :LTIHE WH::rl F!lTE.~I;;G ;":10 PP.ESC:RV~TION IS CCI1PLETED: Q i S .Q.. HRS INQTES C,C,I;CE~rF~:G U.3E OF .A.NY· s~C:Cr~.l PRQCE!JUR::S OR DEVIATIQNS FROM SPECIFIED P~OCEDURES:

~...c<··~~rwl~..~.:.L.. j~.... j-:JJ!. ~S'1r'~--;; ~.... ~.P~~. J.t:t(JV'I".'

/J~. IF -rm \ 1)0" / I/V () ~ o· ..,..- I -. f«:_ n I
~--:-:::-:~.:-<.~.:vr t:tre.:{-~/:-, _!-4.0 1r---'\, ~L(.~~ ~-' Oc;...t ~ .r~
f.::;" ,1....'1 I ~ 00 ~,·~n..~ . 0 G . 0

,

, CO.:!·iENTS AliD 03S::?VATIONS(CO;iTIi,UE ON REVERSE SIDE IF AODITIC:1.~.L SPAC:: IS NEEDED):D~ __Q~ 0--1.. A''':P'Ar-~ ul"".-:-..~~- I
I
I'



I
I
'1
I
I
I
I
I
I
'1
I
I
I
,I
I
·1
I'
-I,
I

s~~el~ )J~.

QCG (7

0. c J'.6~

Hca.su..·'(~J. fH -.' 00.1c:
. , . .\)-..0, -- .-;4 f O<r";i l

. ~. 0 11

';g,.
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I
I
I

,

I
I
I·
I
I
I
I
I
I
I
I-
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I
~!.l ID

us ;.3...'!!

I

~~:oo or SH~?~~!:

C:::~~;TS:

I,

. SIC:lATInU: OAnl'r~-~ ORCA:nZ,,':ION

S~U: CCLUC70&

SA.uooPU ?R!:?A-=.!A .,

..

w..:sCRA:Oa7
ct1S700!A.~ .
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cC~~:'!s:

. . _. _.... . ..

SAl'!?1.I~C :lA1"! ';,,~I.l. ID I COnAli'ZR (P}lU-..'!!:"!!S )

~l 6:.-r 01 o<w, I ~/J~
,r I II IOH

I .. GJ
\f }.JeJ3 !NC:. ,,) rp~ TOe:::..

J .

I II F,) ,d.) SO~

.1
~~ ToH
~VJ~ R\U3

\

,

~/~-1-K •

, \. I Cr-e
.

• "
"

\ il I( ·lJ(31)}~"t p.LJ) TOC ' ,

,.1 ' .
F,) d') SP¥ .

II I(
.

\Y
@.Wl RW~ I

H~RW 3,) RWY,R\Vb .

.:

I

SI~An'1'..! I CATZ/'!L"!E J
ORCAo'iIZ;,,7rON

"
S~PLZ COLLZC~OP.

.;;~' ~~tton~t
:a/~ B':!JG lth-{J

s~u: PP..!PAP..!3, '2.10~V cq.3Z' 1\

(j , ..

t.A:dOR.A70RY
CUS!OC lAo';

I
I
I
I
I
I
I
I
I
:1
I
I
'I
I
I
I
I
I
I



Silver

'.

Lead

ArseUc

F1uoric.e

Nitite

P~ols

340.2

353.2

353.2 (wit.:'c.rt. Re6;c-..i.cn Steps)
.
350.1, 350.2

351.2

420.2

365.4

A9-24

200.0, 236.2

200.0, 218.1 ,

200.0, 213.1

200.0,' 270.3

200.u,'245.2

340.3

_353.1

353.1

350.1

351.3

365.2

I
I
,I
I
I
I

;

I
I
I
,I
I
I
I
I
I
I
I
I
I



325.3

375.1

305.1

310.1

130:2

160.3

160.2

160.1

325.2

375.2

425.1

410.4

180.1

110.2

Meth:C.s for C:";2--.oc......lcri.:'le4 .

Metr.ce.s for 0 .. ."e-'1OChlori.""e

Met..""x::Cs for 0_ '::l :lo-..::C::le=i.""e

, l".ethcC.s :or c.. .".a:-~c=i."le

Met..'i::Cs for Q:-g2r.oc.."llori.."le

t-'..et.""x::Cs for ~.oc:.-....r.ori.""e

413.2

405.1

~ 703

. SM 706

SM 705

Si 703

SM 704

S-1 707

2, 4, S. T-? (Silvex)

Oil &: Grease

BioC:e:-i.cal CXy;~ D::::ar.d

Gro~s J..lpi-.a

~t..-..-226

Ra~t=7I-22S

Gress =eta

St=c:::t.i.~~90

'I'oxa;:r":""le

l"..etr;QX'jc:-..lcr

2. ~D
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Total Solic.s

Total S~~..::.e:: Solids

Tot:a.i Di.ssolvee Solids

All:ali--.i"='1

F.a..-c'::1ess u.:L':"

':E:'.?J'!'':'':'~'' J.~ """"_~::-,-,,.--=""=-·.::..·C:'.::..:\c:.'!_~:...::~=:.-.:.::.-'-=:::=..=:::=L....=:c;-=·"""! ......:;..L..=.:l:.:-=--=.:~'t-o=_'=:.~=.:._'~'_=-_:.:_-=--=..='OC=':'=c::G":;.;:-:;.;:{_

)..cicity

/SU1fate

SurfaC"'"....c..""'t.S

0-zniC2.l C'Xy~:::: !:e:"c.."':.d

'I'UrbiCity

Color

~~in

!.i.r.,-'l"'ne

I
I
I
I
I
I
I
I
,

I
I
I
I
I
I
I
I
I
I
I



I

I
I

I

E 604

rn 625

SM 211).

7
E 625

Ease!Nel..-:...-al EX"_-ac:"'....le
Ort;2-"":'c.s

Pestic.ic.e &: PC3 2xt...-ac-...able
O~.,j,cs

FR 625 I
rR 62~

150.1

J (Q"Jali ty)

353.2 (....'ith 2r.C witl-.out
R-~0:1 Ste~)

335.3

rn 601

140.1

353.1

I
I,
I

Sw.=ide

l-r:t:L"""'C':f

376.2

200.0, 249.1

200.0, 286.2

200.0, 204.2

200.0, 210.1

200.0, 279.1

218.4

I
I
I
I
I

-z - l-'et:-..::e..s =o-c Q-enic:=.l ;'1"''''' ...5:'5 0= Wate=- 2..~C i-lastes. 'E:::;-600/4-79~020. US
E=.~-=c:"'_~-:.al P_\-J~ec--..i.cn ;~e.~C'J, ~~--:""-cr_'7c.'1tal tI.:::~t=:-:-=:; a~ S~;ort !.ab:>ratory ~

Ci.r.cil"lr..ati. C:i ~525a. ;'~c..'" 1979. All t~ r.etr.ce.s listed are =_....:. .. t:.~s I"i':e"t!"c::.s
I:am:a..l e:.....e:-' t for t:cse i:.::':'vid'.2lly r.arY..ed wit..'1 p=elet.t.e:s •

3 - "l-rr;:ule M=""...r.cd", .~.ic::al CA"YSe."'l r:e........r.c. Cc;.:r.~ph"f Inte.:::-..::l.tic:1al Cc=?,raticn,
Coll~:';e Staticn, '!X 77840, ;'.pri.l 1978.

4, - ":--.et.""x:Cs for or~.oc..'Illc=:::e Pestic:ices am Ch1o=op::~c:'Y ;..cic. :-;e=~icicl.es in
DriI"J6....:g Wate: anC ~2W' Sot!:'C'e Wat~", aV2..il;i::lle =O":'l c.:m ?'~lic:=.t.:.c::r.s, C::::::U. :::?A.
C:L"'lci:..'"lati. c:-: 452~8, Jcl:t 1978.

~ S - St.a.~~-= !,-1~h:.::S fr:J!:' ~~~ ~:c..7,--;.:-.zti::~ of t·!2.te~ cr:c ~·:a5"te"....c.:~e:-, l~t..~ ~., ;'I:"e..~c=.n

?\:bile ::..eal.t.."':. ;'..:;scc:..at:.c."'l, ;"'-:-e=ci2."l ft.'at:~ Works Assoc.iat:.cr.. 'ha':e= Poll·,..:'ti.o
Cc.."'lt......·d F~e:CIe.cr., Hc:.s:-...L-:7--=:', I:C 20035. 1975.

I
I
I,

I
I
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6 - "!.r.~== r.-.=..:.::::'::' Phcz;:::-.c=esc::.."":c~ :>=cceCl.::"e fo=U=a....i1.'::l.. , ?aCiati:=l ~.:.."":a.;~t

Cc--p, ?r~~~alpr.ia, PA. 191C~, lS81.

::2;" i.e--":.ce.s list.e:::. i..'l Fe-5 o :c.l Re;iS""....e=', Vol. ~, No. 233, GuiCeli.""les ::S-..c..blishi:'.g
Test ?r:x:e::\:..""eS for the ;,r.:.lysis 0: ~ll~ts: ?i:"",~ Re;'Jlatic:-.s, M:neay,
DL~ 3, 1979.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I
I
I

7 -

Sta~'::'''-= ~.~~':.:-::cs fo:"
€:d., h"7e--:' C2..""l Pt;blic
Fede=ati.a.""l of Sa.."'a.l;e

..~ ':'-"""""""'·'0'" or- 'w"'to - S~""'-e ~"'C· ~..,.:.,~-~"" .....·,.5+""5\,... ~~.~__~ .. 1 t;"". I _ '~_ r _. ._~"""- _ ~ _~ ,

p.....:) ti1. ;'.ssociaticn, ;'..:rer:'c~.n ;';at.e: ;.;o=k!; ;'.ssccia~~,

& Ir..c:.:.s"".....-ial Wastes Asscciatic.....s, ~ Yo=;': 19 N'i, 1955.

,"-
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· .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-I
,I
I

Gross Alpha
Gross Eeta

TQX(4)Er:Orin
Lir.cane
Tcx:aphe::e
}o'.etroxydtior
2.4-D
Silve.x

- Spec Cor:d (4)
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Cent,-=:" :::'.."i=O:7r~~ 7es'ti.-:::; Lal:;::jra~ies • Ir.c.
1501 G::"a:::::-.riew Aven;e
HiCAtla::tic ~k '
'I1"Drofa=e. ~;] 08086

Ca:::-a.~Ce:'

us ;.~ E:::vi=::.--:::~tal P.ygie."1e J>.r;e:-.cy
Att."1: :=S-=:S-S!Gc-ry ~e:-eth

J..::.er::ee."1 Provi.-.;- GrO\.:..~. MD 21010
AV 584-2024. (3G1) 671-2024

COr:icncer
Big B=r.g J.;.p
Attn: s.;.~FE-E

We..s"='..·ccd• Us.~

Big Ec..-:::; ;';'2
ReC. \-:a':.~ :"':'<;eon
Sl~e E.2.'sL"1
Lar.c£ill

16 Wells: RYi1.. ro-."2. M3. N:4. N-:5. 551. S"'c2. 5:33. S"'04. SBS. L:l. L:~. t.:3. I.F4.
US. !.Fa
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I
I
I
I
I
I

SUPPLEMENT

TO

us ARMY GROUNO-~ATER HONITORING
AND ASSESSMENT PROGRAM

I tlSTRUCT IONS
FOR

COLLECTION
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?arasraph 1L E.

6. Ground-water samples requl ring analysis for any or all of the following
explosives: 2,4,6-TNT, 2,4-0NT, 2.G-ONT, RDX, HMX, and Tetryl should be fi 1tered
(0.45 micron membrane filter) and then transferred to 3 clean 16-ounce glass
bottle (narrow neck w/teflon-lined cap enclosed in a:styrofoam pack). After
transferring the sample to the bottle, add 10% sulfuric acid (H 2S0 4) drop-wise
to obtain a sample pH of 4-5. If the sample already has a pH in the 3-6 range,
donlt add any acid to it. A commercial pH paper rol I having an expanded scale
range from about pH 3 to 7 can be used for this measurement. It is inoperative
not to overacidify the sample. The H

2
S0 4 should be prepared from a reagent grade

or "more pure" grade concentrated H2S0 4 ; a 10% concentration is achieved by adding
10 parts H2S0 4 to 90 parts distil leo or deionized water. In most cases, a full
bottle of sample is not necessary. If difficulty results in obtaining a fairly
full bottle, 100-200 milliliters of sample will be sufficient for eXi'losive analysis.

7. Ground-water samples requiring analysis for volati Ie organic compounds, whether
they are halogenated organics or purgeable non-halogenated aromatic or al iphatic
compounds, must be collected in the specially designed and cleaned 40 ml glass vials
equipped with a teflon-faced silicone septum and screw cap. These sam~les must be
collected right at the sampling well immediately after extracting the samples from
the well. Special care must be taken to insure completely filled vials, so that no
bubbles or head space occurs. Also, the teflon-l ined side of the septum must
face the sample. I t is imperative that these vials not be used for any other
purpose, and if a vial is accidently soiled, it should not be used. A sample
olank vial containing the installation's organic free water should accompany every
batch of volati Ie organic samples.

I
I
I
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·8. The filled sample containers .for ex~losi'les, volatile organics. pesticidesl
herbicides, and any.other samples for or;anics analysis must ;e kept cold anc pro- I
tected from light.

Paragraph 7.F.

:. The fi ltering apparat'Js used for fi I tering samples for the explosive par2mete:-s
sr.ould be rinsed with reagent grace acetone or equivalent and then thorou~hly rinsed
with distilled or deicr.ized water between eac~ sampie fi lteri~g. l~;s I~~oita~t

that no"acetone be lert on the apparatus as it may come in contact with the membrane
fi lter and dissolve it.

?aragr~on "71.9.

5. Samples for explosives or volati le organics analysis ~ust be s~ipped as seon a~

possible after sampling (wi thin 24 hours) and a 24 hour del ivery se~vice mUSt be
use~. These samples wi 11 be analyzed either by USAEHA or the ccntract la~oratoiY

en a case by case :asis.
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APPENDIX AlO

Brief Descriptions of Surface Water, Climate,
Topography, and Soils at NWSC
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Climate

The r~sc is located in a warm temperate climate zone. In general,

Summers are warm and humid while winters are mild with cold periods of short

duration. Temperature ranges from an average ~aximum July temperature of 89°F

to an average minimum January temperature of 26°F. Precipitation is nearly

evenly distributed throughout the year with maximum precipitation occurring

during spring and early summer. The m]SC averages 44 inches of precipitation

yearly with 42 inches of rain and 15 inches of snow. Average hl:rnidity ranges

from 40 to 90 percent in summer and 60 to 90 percent in winter.

Topography

Surface relief at the N'·iSC consists of gently· rolling hills and steep

sided ridges which are dissected by numerous well~defined drainageways.

Elevations at the ?\HSC are higher in the east and decline towards the \'est.

The highest elevation occurs in the extreme eastern portion \-lith an" elevation

of 860 feet (ft) mean sea level (HSL) while the lowest elevation of 491 ft 1·1SL

occurs in the southwestern portion of the installation.

Soils

The United States Departrroent of Agriculture identifies three-fourths of

Martin County which contains the major portion of the N\vSC as belonging to the

Zanesville and Muskingum soil series. These series are identified as a dark

brown organic silt loam at the surface, underlain by 48 inches of mottled tan,

grey, and yellow clay with varying percentages of sand and silt. Occasionally,

a clay hardpan occurs between 25 and 32 inches below surface. WES borings

encountered soil thickness at the NWSC from less than 1 ft to an excess of

40 it. These borings identified a surficial organic layer underlain by clay,

s il t, or sand.

AIO-l



Su rfac e t.7a ter

The surface drainage at the MvSC has formed ~ dense dendritic pattern

throughout the installation that flows in a general southerly or southwesterly

direction. Seven creeks in five drainage basins carry surface water off the

installation where it eventually drains into the East Fork of the \~ite River.

Figure 1. shows the basins and drainages of the NWSC. Drainage Basin IV con

sists of Boggs and Turkey Creeks which are the primary drainageways for the

installation and drain the majority of the area. The north and northwest

section (Basin I) is drained by Furst Creek. the eastern portion (Basin III)

1s drained by the Sulphur Creek Complex. the extreme eastern portion (Basin II)

is drained by Indiana Creek. and the southwestern section (Basin V) is drained

by Seed Tick Creek. Also located within the installation are several small
: i

ponds and Lake Greenwood. an 800 acre spring~fed lake in the northwestern

portion of the installation.

AIO-2
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Figure 1. Surface Drainage at the NWSC.
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Summary of Well Drilling and Sampling Methods
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Field Exploration Procedures Followed at the
Present Study Sites

Field procedure

The installation of a monitoring network around each site was conducted

in t·,jo phases. Phase one was concerned with determining depth to ground~ater

and the direction of groundwater flow by installing three monitoring wells

around each disposal area. Well locations were based ,on the site topography

and esti~ated ~ater table gradient, and wells were located 25 to 7S ft from

the site perimeter. When installed, the wells· formed an approximate equilat

eral triangle around each area \lith one well up gradient and the remaining two

wells down gradient of each disposal site. Water level measurements were

recorded daily for seven days and weekly th~reafter fol~owing each well instal

lation (water levels 'were measured with anH-scope, a device similar to a

volt-ohm rr.eter). The rrwsc surveyed all well locations and riser pipe eleva

tions prior to implementation of the second phase. Croundwater elevations

from the three initial wells were used to determine the direction of flpw and

the plane 01 the'water table for each disposal site.

Fhase two consisted of installing a sufficient number of wells ~o obtain

a minimum of three monitoring wells along the do~~ gradient perimeter of each

disposal site. These wells were located 25 to 75 ft from the site perimeter

and equally spaced along the down gradierit length to insure optimum subsurface

coverage. 'Additional monitoring wells were installed where more than one

direction of flow was encountered or where the down gradient perimeter was

large. Prior to drilling the down gradient wells, a surveyed ground elevation

was obtained where possible, if not, an estimate of the ground elevation was

made to predict the 'depth where groundwater would be encountered. IL the

water table was as predicted, the remaining down gradient wells'were installed.

If the water table was not at the predicted ,depth, the completed well lOas

given time to stabilize and the new three point problems solved with the next

well located accordingly.
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Soil sampling procedure

Undisturbed and disturbed soil samples were obtained using two truck

mounted Failing 1500 drilling rigs. An undisturbed 'soil sample is defined as

a sample of minimal disturbance suitable for laboratory testing. The primary

method used in obtaining undisturbed soil samples was with a 3-inch (in.)

-diameter (diam), fixed piston sampler or Hvorslev sampler (Figure 1). A

3-in. Shelby tube, mounted to the sampler head, was pushed with hydraulic

pressure into the stratum being sampled. The sampler was retrieved from its

position and the tube removed from the sampler head. Approxinately 3 inches

of the soil sample \.as removed from the bottom of the tube for field classifi

cation and ,then sealed into a jar and labeled. Field classification consisted

of identifying soil type, color, consistency, water content, and any other,

visible physical characteristics. Fackers were inserted in each end of the

sar::ple tube and the, sample tube labeled for storage at the NHSC for later

shipreent to \iES for physical testing.

Additional undisturbed sampling methods yere employed using a Pitcher

sampler (Figure 2) or Dennison barrel. Both sample techniques use an inner

sample tube and outer barrel \.n. th bit \.1hich is drilled into the saT:1ple interval.

Tnese rr.ethods were prir..arily used with hard soils or lo.1eathered rock and very

coarse soils where the I1vorslev sar.;pler \Jas not effective.
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Sketch of Hvorslev Sampler or 3~in. Fixed Piston Sampler
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Figure 2. Sketch and Operation of Pitcher Sampler.
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Disturbed soil satr.ples were obtained with a split-spoon sampler

(Figure 3). A disturbed soil sample contains all the constituents of a partic

ular stratum, but the original structure has been altered. The split-spoon

sampler was pushed with hydraulic pressure into the same interval where the

Hvorslev sampler failed to obtain a sampie. This sample loss generally oc

curred,in very moist or wet sands. The split~spoon sampler was retrieved from

its position, disa~sembled, and the sample removed from the barrel portion

where it was classified, sealed into a jar, and labeled for'later shipment to

wES for laboratory testing.

Addi tional disturbed ~oil samples were requested by the ~"WSC from the

Dye Burial Grounds and an ash pile at the Ammunition Burning Grounds. These

soil'samples were obtained with a folding auger and composite jar samples were

made for every 5 ft of material sampled. The NWSC required these samples to

conduct chemical analysis on the soil and as~ from these areas.

Sampling frequency

The sampling ,program called for 3-in. ;ixed piston undisturbed soil

samples to be taken at 5-ft intervals - 0, 5, 10 ••• ft - until either the

water table or rock was encountered. If water was encountered in the over

burden, two additional soil samples were taken at 5-ft and lO-ft below the

depth where water was first encountered. If bedrock was encountered, boring

advance was changed to rock drilling.

Boring advance hetween sample intervals was made with either a hollow

stem auger or fol~ing-solid auger. The hollow stem auger is a co~bination

casing and auger which is used in soils where the boring will collapse ~.hen

not supported., The folding or solid auger was used primarily in boring advance

where soil borings tended to remain open. The hollow stem auger was used only

at McComish Gorge and the Old Burning Pit where soils were predominantly

coarser-grained.

Drilling

Drilling ~.as initiated where rock I.as encountered~ Rock drilling at the

~~SC was done eith~r with a 5-5/8-in. rock bit or 4-in. inside diameter

(1.0.) x 5~-in. outside diameter (0.0.) core barrel with diamond bit

(Figure~. At least one b6ring per site was drilled with the cor~ harrel

A11-5
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Figure 3. Skecch of Split-Spoon Sampler.
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Sketch of 4-in. I.D. x 5-1/2-in.'
O.D. Core Barrel. -
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to provide detailed lithologic information and the remaining borings were

drilled with a rock bit. Boring advance was ended when the boring was 10 ft

below the water table.

Air was used as a medium during rock drilling. A 650 cubic feet per

minute air compressor furnished the necessary pressure to remove cuttings from

the boring and lubricate the rock bit. During the coring operation it was

occasionally necessary for water to be used as a drilling medium instead of

air. This occurred when the boring was too deep for cuttings to be efficiently

re~oved by air or the water table prevented the cuttings from reaching the

surface. The preferred medium was air because water could mask the water

table.

Sanples from core borings were not saved. but detailed lithological logs

and photographs were made from rock samples. Lithological classification from

rock bit borings was made on drill cuttings: ~hich identified type, color,

grain-size, water content, and drilling resistance of the ~2terial. Appendix A

contains ·the field boring logs and Appendix B graphically summarizes the

information from the field boring logs.

Well installation

Well installation for each boring was dependent on the site gc~logy. If

the water table was encountered in the overburden, one of three situations

could occur which was easily determined during the soil sampling operation by

pushing two undisturbed soil samples below the depth where water was encountered.

\-!here the s..::ltllrated zone ·"'as found to equal or exceed 12.5 ft, well installa

t~on would correspond to Figure 5 and where the saturated zone was less than

12.5 ft, well installation would correspond to Figure ·6. The third type of

overburden well installation is illustrated in Figure 7 and occurs ..here the

saturated zone is less than 12.5 ft and overlies rock. Figure 8 illustrates

installation ..here the water table is in rock.which represents the r::ajority of

wells installed at the N\·lSC.

A well string \.;as !:lade from 2-in. schedule 40 PVC pipe after the depth

of the ~onitoringwell was determined. All well strings consisted of a bottom

capped silt trap, a slotted section of PVC screen (preconstructec IO-it
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sections with slot width opening of 0.020 in.) and a solid'riser pipe extending

3ft aboveground surface. All joints were 'sealed with PVC cement to prevent

leakage and a small vent was sa\Jed, into the riser pipe cap to allow equaliza

tion of pressure. In shallow borings 'the well string was lowered as a complete

unit while in deeper borings it, was necessar~ to glue the well string in

sections' when lowering to the desired depth~ If the hollow stem auger was

used in boring advance (McComish Gorge and Old Burning Pit), the well string

was lowered through the hollow stem auger and the hollow stem auger removed.

Well completion was dependent on the applicable geological condition in

Figures 5 through 8. If the saturated zone' was less than 12.5 ft and was

underlain by soil (Figure 6) or bedrock (Figure 7)., a bentonite seal was

placed around the silt trap to prevent possible contamination of the underlying

material from the water table. If the saturated zone was greater than 12.5 ft

(Figure 5) or the water table was found in bedrock (Figure 8), a washed

filter ~and was placed around th~ ail! trao.In all constructions, the annulus

between the well screen and boring wall was filled with a washed filter sand

(laboratory test results on the filter sand are contained in Appendix 5) to a

level approximately 2 ft above the top of the screen, followed by approxi

mately 2 ft of bentonite. The remaining annulus was grouted using a water,,
cement, and bentonite mixture. The bentonite was added to the grout to ,prevent

shrinking and cracking during the curing process. Surface depressions caused

by settling of the grout mixtures were later filled with a similar mixture.

In certain locations additional protection to the well was supplied by a

3-in.-diam, st,eel pipe with screw cap. All wells in the Demolition Area and

the Old Rifle Range were fitted with protector pipes. Those locations where

the possibility of damage might result from snow removal or high vehicle

trafficked areas were also fitted with protector pipes. These protector pipes

were cemented 2 ft below ground surface, vented in the cap, and contained a

drain hole at the base. The drain hole prevented trapped ~ter from freezing

during the colder months and possible damage to the inner PVC riser pipe.

Each rr.onitoring well was laheled and Appendix J contains diagrams of all wells

installed.
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Physical Test and Cation Exchange Capacity

~ysical test

Standard soil test procedures as specified by Engineering Manual 1110-2

1906 "Laboratory Soi'1 Testing" were followed during testing. Classification

tests (Atterberg limits and grain size distribution of soils), water content,

and density tests were performed on all tube samples. Classification tests

and water content were performed on all jar samples where no tube samples

existed. Permeability tests were performed on selected samples from each

site. Detailed testing p~ocedures are presented in Appendix 5 with laboratory

soil test data.

Classification of soils was made according to the Unified Soil Classi

fication System (USCS) which depends on the grain size distribution and Atter~

berg limits. Grain size distribution was determined with standard sieves and

the Atterberg limits (liquid and plastic limits) were determined with standard

devices. The liquid and plastic limits are the water contents at the bound

aries between the semiliquid and plastic state and the plastic and semisolid

state, respectively.

water content and soil density are important engineering relationships

and are useful correlations among samples for which a full suite of test data

are not available. ~ater content is the amount of free water in a soil and

soil density is the dry weight per soil volume.

Permeability tests were performed on one to three representative samples

from each site" to evaluate the hydrogeologica~ conditions at each disposal

site. The samples above bedrock and the t.ater table furnished an approximate

measure of pos~ible migration of contaminants.

Cation exchange capacity

Cation Exchange Capacity (CEC) test p~ocedures as "specified by Technical

Report EPA/CE 81-1 "Procedures for Handling and Chemical Analysis of Sediment

and ~:ater Samples" were followed during testing. The CEe of a soil is a

measure of the cations (positive charged ions) reversibility capacity from the

surface of the crystalline matrix of a ~iner~l. These cations may be released

into the water table under appropriate conditions." CEC tests were generally

performed on the jar sample from the first sample tube in each boring.
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Summary of the T-Test Used to Identify
Statistically Significant Differences Between

Observed and Background Groundwater Analytical Measurements
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Su~~: Statistical Testing ~~ce~ 40 CFR Pa-rt 260.93
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X ::. ;~,

N."

N....
'(;2:

Y :. ',,,,,

Nu
I,j

The t \t~~ is calC'..l1ated ~i.::g t:-:e .::.i:::cve for.-:ula. =or ~":e ;:.ar-cl:"et=.rs s~~=:.c

c;r:duc-...ar.ce, total or~a:ic ea-r::cn ('TCC) anc. tot"" orc;cr'-ic r:alo:;en (TeE), the
!1yp:Jt.":esis)..l = J-J. (gour.c. "vc=."ter ~i"':y 1.Z:c::ar:c;ec.) is =ejec:.ed if -= > 7",.".. +" , .
- ....... ~ t''/' "'1' . ?--2 -- ..' 'ul·' '- ....: ran 1: CJ.S ,.x:....::;u :lcn ::.ac es, -=0.0.' If ::..S _.:l:l. 1.': ,-:.e C2...iC a1:ec. t .:or a
CCNnC;.L aCie.~t ·....ell ~~"Teter is ~eat.:r than 2.552 1 resa.rr;plir-g is re::r.1.i.=-ed by
req.llaticn, =or;:E, ::ecause ::ct., an il'~c=ease and Co c.ecrease :..r:dicate ;ossi::Jlc:
grC'..lI:G. v·ia1:er ccr:L..2.'ili.....ation, Co t ....c-sic.eC. test :5 ::e~or::-.ed. The t ·,7alue is

A12-2 -
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:1
I
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I
I
I
I

2SE-E:?-L
SuOJEcr: Statistical Testir.c; Ur.cer 40 G:\ ?a-rt 260.93

~

calculated as above and' corr:--are::l to - ~/2; N +~ -2, which fran t tables is
~ 0 ~ 005; 18 = 2.878. If t."".e absolute value 6f fr:e calc-.llatsd t is c;reater
i:..'1.an t."U.s value. res~ling is a~ required by re;u.lation.

3.' 'The baselir.e values of Y. S I and N are always calC'.llated for the up
~dient (bad<c;round) 'Nell (5) arid are f6r or~y the first year of rronito,ring.
?easonable revisior.s of the baseline 'Y and S may be necotiated on a case-bv-case
basis after water quality assesSlre."lts are ?=-~or::-ed. The t-test m.JSt be .
petiorrred wit.~ rronitoring c.ata fran each ·well individually (both upgradient ar.d
down gradient 'NeIls) . '

4. '.men resarrplir.g is required] (295.93 (c) (2)), the sarnplesare split and, four
replicates are run on ea~~ pOrtion.

Environrrental ~c;ineer

;"EJ.E Spt Div

A12-3
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APPENDIX Al3

Results of the Statistical Analysis of the

First and Second - year Analytical Results

for Sites 2, 4, and 6
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CALCULArED MEANS AND SIANOARO DEVIATIONS OF INDICATOR PARAMETERS FOR BACKGROUND MONITORING WELLS

418173 CRANE NWSC. IN

~
~

--

DEMO GIWUNDS-EAST RIDGE
UPriRAOIENT WELLS: 6-7

MEAN STD DEV N UNITS
PH 4.235 .287 20 PH
COND :1784.375 16!) .822 16 UMC
roc 26.412 22.442 16 MGL
lOX .015 .000 16 MGL

DEMO GROUNDS-WEST RIDGE
UPGRADIENT WELtS: 1i-3

MEAN SID D('V N UNITS
PH 6.887 .550 16 PH
COND 1483.fi07 51.500 16 UMC
TOC 22.85C, 15.569' 16 MGL
ro.x .02G .02Q 16 MGL

DYE BURIAL SITE
UPGRADl(Nr WELLS: 2-5

MEAN SID ()EV N UNITS
PH 6.600 .379 16 PH
CONO 2670.500 474.676 16 UMC
10e 39.331 31.55H 16 MGl
lOX .064 .054 16 MGL

MCCOMISH GORGE
UPC;I?AOJ(Nr WELLS: -1 - I

/.lEAN SID ()[V N UN 11 S
PH fi.81~ :226 16 PH
CONO 303.4:17 33.460 16 UMe
loe 24.437 24.210 16 MGl
lOX .0111 .010 16 MGt

PAGE 1
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CALCULAIEO MEANS AND STANOAIW (lEVIATlONS Of INDICATOR PARAMETERS fOR BACKGROUNO MONITORING WELLS

4t8t73 CRANE NWSC. IN

RifLE RANGE
LJPGI~AOI ENI

1"1
CONO
10C
TOX

WELtS: 6- 16
MEAN'

G,GG:.!
3'/3,11'15

18, 4 I~l

.050

S 11) OEV
.247

::! l. 728
8.388

.042

pAGE 2

N
16
16
16
16

UN ITS
PH
LJMC
MGt
MGL

- - -,. - _. _. _: -, - - - - ":.- - - - - -
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).!3 PEL E33
IWN DAlE: 07 NOV 83

INSTALI.AIIUN: CRANE NWSC. IN SI TE: RIflE RANGE

SAMPLING SITES
RESULTS

PARAMETER SAMPLING DETECT ION
DATE LIMI T llN 11 S B

6- 16 6- 14 6-15 6- 17 6-18 6- 19 6-20

WATER
LEVELS (A) 02 AllG 8J Fl 500.1 502.6 499.3 497.5 498.5 496.7
PII(FIELO) 02 AllG 83 I'll 6.8 6.2 6.1 7.1 7.1 6.7.
PII(FIElD) 02 AIIG 63 I'll 6.8 6.1 6. I 7. I 7.2 6.7
PII( FIE LO) 02 AllG 83 I'll 6.8 6.2 6.1 7. I 7.1 6.7
PII(FIELD) 02 AIIG 83 I'll 6.8 6.2 6. I 7.1 7. I 6.8
SPEC COND 02 AIIG 83 I. llMC 470. 450. :350. ·500. 690. 400.
SPEC CONO 02 ,l\IlG 83 I. llMC 460. 440. 350. 495. 690. 400.
SPEC COND 02 AIIG 83 1. UMC 470. 440. 350. 490. 700. 400.
SPEC CONO 02 AllG 83 I. llMC 470. 440. 360. 500. 690. 400.
lOC 02 AIIG 83 1.0 MGL 23.0 22.0 13.0 22.0 42.0 13.0
lllC 02 AUG 83 1.0 MGL 22.0 22.0 13.0 22:0 43.0 13.0
'IOC 02 AIIG 83 1.0 MGL 22.0 23.0 13.0 21.0 43.0 13.0
lOC 02 AUG 83 1.0 MGl 23.0 22.0 14.0 21.0 43.0 14.0
lOX 02 AUG 83 .010 MI.l. .014 C NO NO .025 C .040 C .025 C
lOX 02 AIIG 83 .010 Mr.L NO NO NO ,024 C .054 C .023 C
TOX 02 AIIG 83 .010 MGL NO NO .015 C .023 C .049 C .028 C
HIX 02 AUG 83 .010 MGI. NO NO NO .027 C .025 C .027 C
2.4,6-lNT 02 AUG 83 100. llGL NO NO NO NO NO NO
2.4 -ONT 02 AllG 83 100. llGI. NO NO NO NO NO NO
2,6-DNl 02 AllG 83 100. llGI. Nil NO NO NO NO NO
RDX 02 AUG 83 . 100. llGI. NO NO NO NO NO NO
IIMX 02 AUG 83 100. UGL 100. NO NO NO NO NO
TETRYL ·'02 AUG 83 100. UGI. NO NO NO NU NO NO

~I
~

.............

PAGE NO
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RlIN DA TE: 0) NOV 8:1

INSTALLATION: CI?ANE NWSC. IN SITE: RIfLE RANGE

~

lEGENll

NOTES: ALL MEIALS AND OiliER I'AI?AMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (fILTERED) BASIS UNLESS OTHERWISE
NOlEO. OEHCTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURArE 10 E"HER 2 Of? :J SI<;NlfICANT FIGURES.
A VALUES SHOWN ARE rOR WAHl? LEVEL ELEVATION ABOVE A REFERENCE DATUM
o UPGRADIENr SITE
€ RESlIL1S ARE FOR UNtJl.IEREO SAMPLE

MGl - MILLIGRAMS/LITER
~Gl - MICROGRAMS/LITER
PCl - PlcoeURIES/LITER
UMC. - MICRo~mS/CENTIMtTER

NTlI - NEPIIELOMETRIC TURBIDITY lINITS
TON .THRESHOLD UDOR NUMBER
I DN - lAS IE 0 I UJT ION I WJE X NUMBEr?
CU - COLOR UNITS
PHM - PER 100 Mll.l.II.ITrRS

PAGE NO :.1
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RUN OA TE 07 NOV 83

- - - - - ~ - - - - - - - ~ -
INSTALI.ATION: CRANE NW~C. IN

GROUND-WATER MONITORING STATISTICAL ANALYSIS

WELL 6-\4

PH SPEC COND TOC TOX

UN I IS UMC MGL MGL
BACKGROUNO MEAN 6.662 373.875 18.4\9 .050
BACKGROUND STANDARD OEV .247 21."128 B ..388 .042
BACKGROUND SAMPLE SIZE 16 16 \6 16

CALCULATEO MEAN 6.175 442.500 22.250 .005
CALCULATED STANDARD OEV .050 5.000 .. 500 .000
SAMPLE S.I ZE 4 4 4 4

DEGREES OF FREEOOM 10 18 \8 18
REFERENCE/BOOK T-VALUE 2.078 2.552 2.552 2.552
CALCULATED T -VAI.UE 3.8'18 6.157 .895 -2.100
ACCEPT TEST? Ilf dEC T REJECT OK OK

SITE: RIFLE RANGE

1I11S STUDENT'S T-TEST AT TilE 0.01 I.EVU or SIGNIrICANCE IS A TWO-TAHEO TEST FOR PH ANI) A SINGLE-TAILED TEST FOR
HIE OTHER INDICATOR PAI~AMElEl~S. A CAI.CUI.AHD T-VALUE GREATER TIIAN THE REFERENCE T-VALIJE INDICATES A STATISTICALLY
SIGNIFICANT CHANGE OF TIlE CONCENlIlATION OR VAllIE OF THE INDICArOR PARAMETER FROM BACKGROUND. HtlS TfST IS FOR DATA
WI Til SAMPL ING OATES FROM ·09 JUL 03 TO 31 DEC 83

PAGE NO 3
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RUN flATE 0"7 NOV 83

ItJSTAI.LATION: CRANE NWSC. IN

,-...

SITE: RIFLE RANGE

~

GROUND-WAfER MONITORING STATISTICAL ANALYSIS

WELl 6- 16 (BACKGROUND WELL)·

I'll SPEC COND TOC TO}(

UNITS UMC MGl MGl
BACKGROUND MEAN 6.662 373.875 IB.419 .050
BACKGROUND STANDARD DEV .247 21.720 B.3BB .042
BACKGROUND SAMPLE SIZ~ 16 16 16 16

CALCUlAlED MEAN <i.BOO '167.500 22.500 .007
CALCULATED STANIJA·RO DEV .000 5.000 .577 .004
SAMPLE SIZE 'I . 4 4 4

DEGREES OF FREEDOM 1B 18 18 18
REFERENCE/BOOK T-VAI.UE 2.B78 2.552 2.552· 2.552
CALCULATED T-VALUE 1.095 8.399 .953 ~ 1.992
ACCEPT lES 17 OK REJECT OK OK

THIS SfUDENr's T-TEST AT TilE 0.01 LEVEL OF SIGNIFICANCE IS A TWO-TAILED TEST FOR PH AND A SINGLE-TAILED TEST FOR
TtlE OTHER INDICATOR PARAMETERS. A CALCULATED T-VALUE GRfATER THAN THE REFERENCE T-VALUE INDICATES A STATISTICALLY
SIGNIFICANr CIIANGE OF THE CONCENTRATION OR VALUE OF THE INDICATOR PARAMETER FROM BACKGROUND. THIS TEST IS FOR DATA
WITII SAMPLING OATES FROM 09 .~L 83 10 31 OEC 83

PAGE NO .4
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RUN DATE 07 NOV 83

INSTALLArJON: CRIINE NWSC, IN

GROUND-WIlTER MONIlORING STATISTICAL ANALYSIS

WELL 6-17

PIt SPEC COND TOC TOX

UNITS UMe MGL MGL
BACKGROUND MEAN 6.662 373.875 18.419 .050
BACKGROUND STANDARD DEV .247 21.728 8.388 .042
BACKGROUND SAMPLE SIZE '6 16 16 16

CALCULATED MEAN 6.100 352.500. 13.250 .007
CAlCULA TEO ST ANDAlW UI'V .000 5.000 .500 .005
SAMPLE SIZE 4 4 4 4

DEGREES OF FREEDOM 18 10 18 18
REFERENCE/BOOK T-VALUE 2.878 2.552 2.552 2.552
CALCULATED T-VALUE 4.459 -1.918' - 1.207 -1.980
ACCEPT TEST? REJECt OK OK OK'

SITE: RIFLE RANGE

TltlS STUDENT'S ,[-TEST AT TIlE 0.01 LEVEL OF SIGNIFICANCE IS A TWO-TAILED TEST FOR PH AND A SINGLE-TAILED TEST FOR
TltE OTHER INDICAIOR PARAM[lEI~S. A CALCULATED T-VALlIE GREATER TitAN TIlE REHRENCE T-VAI.UE INDICATES A STATISTICALLY
SIGNIFICANT CltANGE Of TilE CONCENIRATION OR VAI.UE OF TIlE INDICATOR PARAMETER FROM BACKGROUND. TIllS TEST IS FOR DATA
WITIt SAMPLING OATES FROM 09 dUl 83 TO 3\ DEC 83

PAGE NO 5
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IWN DATE· 07 NOV 8J

."'" '.',

INSTALLAIION: craNE NWSC. IN

GIWUNU-WATER MONITORING STATISTICAL ANALYSIS

WELL 6- 18

PH SPEC CONO TOe: TOX

UN ITS UMC MGL MGL
BACKGROUND MEAN 6.662 373.87.5 18.419 .050
BACKGIWUND S Tr.NOARD DLV .2'17 21.nfl 8.308 .042
BACKGROUND SAMPLE SIZE 16 16 16 16

CAI.CULAIED MEAN 7.IUO 496.250 2'\.500 .025
CALCULATED SIANOAIW Dt:V .000 4.787 .577 .002
SAMPLE SIZE 4 4 4 4

DEGREES OF FREEDOM 18 \0 16 16
REFERENCE/BOOK T-VALUE 2.878 2.552 2.552 2.552
CALCULATED T-VALUE 3.475 10.963 .7\9 - 1. 178
ACCEPT TES I? REJECI REJECT OK OK

SITE:· RIFLE RANGE

litiS SlUOENT'S T-TEST AT THE 0.01 LEVEL OF SIGN'lFICANCE 'IS A TWO-TA1I.ED TEST FOR PH AND A SINGLE-TAIl.ED TEST FOR
IHE OTHER INDICATOR PARAMETERS. A CALCULATED T-VAlUE GREAIEI~ 1I1AN THE REFERlNCE T-VAI.UE INDICATES A STATISTICALlf
SIGNIFICANT CHANGE OF THE CONCENIRATION OR VALUE OF THE INDICATOR PARAMETER fRUM BACKGROUND. THIS TEST IS FOR lJAIA
WITH SAMPLING OAl ES EIWM 09 JUL 83 TU 31 DEC 83

- - -
PAGE NlJ 6
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RUN DATE 01 NOV 83

INSTALLATION: .CRANE NWSC. IN

GIWIJNIl-WATER MONITORING STATISTICAL ANALYSIS

WELL 6- 19

PH SPEC CONO TOC TOX

UNI TS. UMC MGL MGL
BACKGROUND ME AN - 6.6G2· 373.075 18.4 L.l .050
BACKGROUND S TANllAllD DE V .247 21. '128 8.388 .042
BACKGROUND SAMPLE SIZE 16 16 t6 16

CALCULATED MEAN "/ . 125 692.500 42.750 .042
CALClILArED STANDARD D1:V .. 050 5.000 .500 .013
SAMPLE SIZE 4 4 4 4

DEGREES Of fREEDOM 18 18 18 18
REfERENCE/nOOK T-VALUE 2.1178 2.552 2.552 2'.552
CALCULATED T-VALUE 3.658 28.585 5.682 -.370
ACCEPT TESl? RE.JECT RE.JECT RE.JECT OK

SITE: RIFLE RANGE

TIl15 STUDENT'S T-TEST AT TilE 0.01 LEVEL OF SIGNIFICANCE IS A TWO-TAII.ED TEST FOR PH AND A SINGLE-TAILED TEST FOR
THE Ollll:R INDICATOR PAlaMETERS. A CALCULATED T-VALUE GREflTER '11IAN TIlE REFERENCE T-VALUE INDICATES A STATISTICALI.Y
SIGNIFICANT CHANGE Of THE CONCENIRATION OR VALUE Of THE INDICATOR PIIRAMEHR FROM BACKGROUND. THIS TEST IS FOR DATA
WI HI SAMPI.ING OATES fROM 09 dill. 83 10 3.1 DEC 83

PAGE NO 7
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RUN DATE 07 NOV 03

INsrALLATION: CRIINE NWSC, IN

("'"

SITE: RIFLE RANGE

"'"

GROUND-WIITER MONlrORING STATISTICAL ANALYSIS

WELL 6-20

PH SPEC COND TOC TOX

UNl TS UMC MGL MGL
BACKGROUND MfllN r..r.52 373.875 18.419 . ')50
BIICKGROUND STIINDIIRD DIV .2'17 21.720 8.308 .",,·;2
I3ACKGROlIND SAMPLE S 17.[ 15 16 16 16

CALOll.A1ED MEliN r..7:>5 400.000 13.250 .026
CIII.CIII II' EO S 1 AMIJIIW Ilr V .O!iO .000 .500 .002
SAMPLE SIZE ·1 4 , 4 4

DEGREES OF FREEDOM 1fl 18 18· 18
REFERENCE/BOOK T-VALur :!.O70 2.5!;2 2.552 2.552
rALCIJLATfD T-VlIl.lIE . ·1!Hl 2.J~6 - 1.207 - 1. 131
ACCEPT TEST? OK OK OK OK

TillS STlJOENT'S T-TEST AT TilE 0.01 LEVrL OF SIGNIFICANCE IS A TWO-TAILED TEST FOR PII AND A SINGLE-TAILED TEST FOR
TilE OTHER INDICATOR PIIRIIM(TfI~S. II ClIlClJlAIED ·I-VAI.UE GREATER THIIN TIlE REFERENCE T-VAllIE INDICATES A STATISTICIILLY
SIGNIfiCANT CHIINGE OF IIIE CONC(NIRIITION OR VAllIE OF TIlE INDICATOR PARAMEfER fROM BACKGROUND. HtlS TEST IS FOR DATA
WITH SAMPLING DATES fROM O!) "III. 0:1 10 :11 DEC OJ

PAGE NO 8
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RUN DArE: 0., NOV 8:1

INSTIIlI.AlIllN: CI~IIf\lf NWSC. IN

r-"

SITE: MCCOMISH GORGE

~

LEGEND
NUlES: ALL MErIlLS liND OIHU~ PIIRAMHERS WHERE APPROPRIAlE ARE ON A DISSOLVED (FlllERED) BASIS UNLESS OTHERWISE
NorED. DETEcrlON llMI IS SIKIWN ARE NORMAl. LEVELS; ACIUAL LIMlfS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURIITE 10 Elf HER 2 UR 3 SIGNIFICIINT FIGURES.
A VALUES SHOWN liRE fOR WAIER LEVEL ElEVAIION ABOVE A REFERENCE DATUM
o UPGRADIENr SITE
E RESULTS ARE' FOR UNfllTEREO SAMPLE

MGl - MlllIGRAMS/lIIER
UGl MICROGRIlMS/lIIER
PCl - PICOClIRIES/LilER
UMC - MICRO~WS/C[NTIMETER

NIU - NfPIIEL.OMElIHC TlmBIOIlV UNIIS
TON - THRESHOLD ODOR NUMBER
TON - TASfE DilUTION INDEX NUMOfl~

CU - COLOR UNITS
PIIM - PER 100 MILLILITERS

PAGE NO 2
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RUN DillE 07 NOV 03

INSTALLATION: CRIINE NWSC. IN

GROUND-WATER MONlTORING STATISTICAL ANALYSIS

WELL 4-1 (BACKGROUND WELL)

PH SPEC COND TOC TDX

UNIIS lIMC MGL MGL
BACKGIWUND ME AN 6.819 383.437 24.437 .018
BACKGROUND SIANDARD DEV .226 33. "60 24.210 .010
BIICKGROUND SAMPLE SIZE 16 16 16 16

CALCULATED MEAN 6.~75 391.250 22.250 .039
CAtCLJLAlED SIANDARO IlfV .050 2.500 .500 .015
SAMPLE ·51 ZE " 4 4 4

DEGREES OF FREEDOM 18 18 18 18
REFERENCE/BOOK T-VALUE 2.878 2.552 2.552 2.552
CALCULATED T-VALUE 1.346 .457 - . 177 3.37 I
ACCEPT TEST? OK OK OK REJECT

SITE: MCCOMISH GORGE

THIS STUDENT'S T-TEST AT 1H~ 0.01 LEVEL OF SIGNIlICANCE IS A TWO-TAILED TEST FOR PH AND A SINGLE-TAILED TEST FOR
TII~ OTHE~ INDICATOR PARAMETERS. A CAI.CULATEO T-VALUE GREATER TitAN THE REFERENCE T-VALUE INDICATES A STATISTICALLY
SIGNIFICANT CHANGE OF TilE CONCEN~RATION OR VALUE OF 111E INDICATOR PARAMETER FROM BACKGROUND. THIS TESf IS FOR DATA
WlfH SAMPLING OATES FROM 09 JUL 83 TO 31 DEC 63

PAGE NO 3
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RUN DAlE 07 NOV 63

INSIALLATION: CRANE NWSC. IN

,
,-....

SITE: MCCOMISH GORGE

~

GROUND-WATER MUNITORING STATISTICAL ANALYSIS

WELL 4-2

PH SPEC COND TOC TOX

UNITS UMC MGL MGL
BACKGROUND MEAN 6.019 383.437 24.437 .018
BACKGROUND SIANDARO DEV .226 33.460 24.210 .010
BACKGROUNO SAMPLE SIZE 16 16 16 16

CALCULATED MEAN 6.900 496.250 32.500 .011
CALCUI.AIEO STANDARD O[V .002 4.787 .577 .004
SAMPLE SIZE 4 .. 4 4

DEGREES OF FREEOOM 18 \8 18 \8
REFERENCE/BOOK T-VALUE 2.878 2.552 2.552 2.552
CALCULAIEU T-VAIUE .693 6.593 .653 - 1.349
ACCEP" TEST? OK REJECT OK OK

HilS STUOENT'S T-TEST AT HIE 0.0\ LEVEL OF SIGNIFICANCE IS A TWO-TAILED TEST FOR PH AND A SINGLE-TAILED TEST FOR
HIE OTHER INDICATOR PARAMETEI~S. A CALCULATED T-VALUE GREATER THAN THE REfERENCE T-VALUE INDICATES A STATISTICALLY
SIGNIFICANT CHANGE OF THE CONCENTRATION OR VALUE OF 111E INDICATOR PARAMETER FROM BACKGROUND. THIS TEST IS FOR DATA
WI1H SAMPL ING OATES FROM 09 .lIlL 03 TO 31 DEC 83

PAGE NO 4
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RUN DATE 07 NOV 83

INSTAI.LAlION: CRANE NWSC, IN

.GRUUND-WIlTER MONITORING STATIST ICAL ANALYSIS

WElL 4-3

PII SPEC CUND TOC TOX

UNI TS UMC MGL MGL
BACKGROUND MEAN 13.819 383.437 24.437 .018
BIICKtRDUND STANDARD DEV .226 33.460 24.210 .010
BIICKGRUUND SA~PI.E SIZE \6 \6 16 16

CAl CULATED MEAN 6.275 510.000 37.250 .045
CIIl.CULATED ST ANOARU OEV .050 .000' .500 .009
SAMPLE SIZE 4 4 4 4

DEGREES. OF FREEDOM 18 18 \8 \8
REFERENCE/BOOK T-VALIJE 2.078 2.552 2.552 2.552
CIILCULATED T-VAI.Ul 4.69'1 ., . 4 12 \ .037 4.962
ACCEPT TEST? REJECT REJECT OK RfJECT

SITE: MCCOMISH GORGE

THIS ~TUOENT'S T-TEST liT THE 0.01 LEVEL OF SIGNIFICANCE' IS A TWO-TAILED TEST FUR PH liND A SINGLE~TIIILED TEST FO~

TilE OTIIER INDICATOR PIII~AMETERS. A CALCULATED T-VAllIE GREATER THAN TilE REFERENCE T-VALUE INDICATES A STATISTICAllY
SIGNIFICANf CHANGE Of THE CUNC[NIRATION OR VALUE OF fIlE INDICATOR PARAMETER FROM BACKGROUND. THIS TEST IS FOR DATA
WIlli SAMPI.ING OATES fNOM 09 JUL 8J 10 31 DEC 83

PAG[ NO 5
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RUN Oil TE 07 NOV B3

INSTAI.LA I ION: CRIINE NWSC. IN

"

SITE: MCCOMISH GORGE

~

GROUND-WATER MONITORING STATISTICAL AN~ YSIS

WELL 4-4

PH SPEC CDND TOC TOX

UNITS UMC MGL MGL
BACKGROUND MEAN 6.019 :10:1.4:11 24.437 .018
BIICKGROUND STIINOARD OEV .226 3:1. 4GO 24.210 .010
RIICKGROIJNIl SAMPL E SIZF. 16 16 Hi 16

CIILCULATEO MEliN G.300 417.500 29.500 .075
CIILCULATEO STIINDARD OEV .ono 5.000 .577 .010
SIIMPLE SIZE 4 4 4 4

DEGREES OF FREEDOM 18 10 10 lB·
REFERENCE/BOOK T-VIILUE 2.87n 2.552 2.552 2.552
CALCUL!" TED T - VAI.UE 4.flOO 1.9'30 .410 1.344
IICCEPT I EST? Rt:JECr OK OK OK

TH[S STlJOENr's T-IEST AT 'fill, 0.01 LEVEl. OF SIGNIF[CANCE [S A TWO-TAILED TEST FOR I'll AND A SINGLE-TAILED TEST FOR
IIIE OTHER [NDICAIDR PARAMETERS. A CALCULATED T·VALUE GREATER THIIN [HE REFERENCE T-VALUE INDICATES A STATISTICALLY
SIGN[FICANT CIIIINGE or TIlE CONCENTRATION OR VIILUE OF THE [NDICATOR PARAMETER fROM BACKGROUND. THIS TEST IS FOR DATA
W[lIl SAMPLING DIITES FROM 09 JUL 113 TO 31 OEC B3

PAGE NO 6
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RllN DATE 07 NOV 83

INSI~LLATION: CRANE NWSC. IN

GROllND-WATER MONITORING STAT.IST'(;AL ANALYSIS

WEll 4-5

Pit SPEC ~OND TOC TDX

UNITS llMC MGL MGL
BACKGROUND'MEAN 6.819 383.437 24.437 .018
BACKGRDlJND STANDARD OEV .226 33.460 24.210 ) .010
BACKGROUND SAMPLE 51 ZE t6 . 16 16 t6

CALCULATED MEAN 5.950 545.000 64.750 .0'16
CALClJLAlED STANDARD DEV .058 5.774 .500 .003
SAMPLE SIZE 4 4 4 4

DEGREES GF FI~EEDOM t8 18 18 18
REFERENCE/BOOK T-VALUE 2:878 2.552 2.552 2.552
CAl.ClllAlED T'VALUE 7.486 9.434 3.263 5 532
ACCEPT [EST? REJECT REJECT REJECT RI:Ji:CI

SITE: MCCOMISH GORGE

TlilS STUDENT'S T-TEST AT THE 0.01 LEVEL Of SIGNifiCANCE IS A TWO-TAILED TEST fOR PH AND A SINGLE-TAILED TEST fOR
lHE DIHER INDICA[OR PARAMETERS. A CALCULATED T-VALUE GREATER THAN THE REfERENCE T-VALUE INDICAT~S A STATISTICALLY
SIGNIFICANT CItANGE or filE CONCEN1RAflON OR VALUE Of TIlE INDICATOR PARAMETER fROM BACKGROUND. THIS TEST IS fOR DATA
WITH SAMPLING OATES FROM 09 dilL 83 TO 31. DEC 83

PAGE NO 7
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RUN DATE 07 NOV 83

INSTALLATION: CRANE NWSC. IN

f"'.

SITE: MCC0I41 S/-l GORGE

""

(;ROUND-~IAl£l~ MllNI roRING STATISTICIIL AN' VSIS

WELL 4-6

I'll SPEC eDNU TOC lOX

UN Irs UMC MGL MGL
BACKGIWUND ME liN 6.819 303.437 24.437 .018
BIICKGIWllNIJ S 1 IINIlIIIW III V .~:>6 33.460 24.210 .010
BIICK(.ROUNO SIIMI'I. r SIll 16 16 IG 16

CIILCIJI.IIT[(J MEliN 'I.(lOO !iliO.OOO 2~). 7!.JO .015
CIII Clll.A lED 5111tJl)IIIW III V . (lOt) .000 .501). .007
~;IIMI'LE SIlf. ·1 ·4 4 4

DEGREES OF fREEDOM Ifl 18 18 10
REHRENC[/I.IOIlKI VIlLur ;> . Will 2.552 2.552 2.5!j2
CALCULATED T-VIILUE 1 . ~·I (j~) 10.3·10 . '130 -.5G2
IICCEPI IES l? OK I~E <.lECI OK OK

'1I11S SflJDENT'S T'IESI liT IIII' 0.0' LEV'IL OF SIGNIFICIINCE IS A TWO-TAILED lEST FOR I'll ANO A SINGLE-TlllLEO TEST FOR
ll1E OTIIER INDIClllor~ PIII~II~lI:HI~S. II CIlLCUI.IIIEOI -VIII.UE GREAlEU TIIAN TilE REFERENCE T-VALUE INDICATES A STATIST ICIILLY
SIGNIFICIINT CIIIINGE OF lIlE eOfWI'NIRIITJON OR VIILUE or TilE INOICArol1 PARIIMETER fROM BIICKGROUND. TltlS TEST IS FOR OATil
WITII SIlMPI.1NG DIlIES rlWM O~) .lllL 0:1 10 31 DEC 03

PIIGE NO 8
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RUN DAlE: 01 NOV 83

_..- - --_ ..•
r" - - - _.- - ""

,-
INSTALI.AlION: CRANE NWSC, IN SITE: DYE BURIAL SITE

LE6ENO
NOTES: All METALS AND OHlER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NIJrfD. DETECTION LIMITS SIlOWN /II?E NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS
ARE IICCURATE TO EIHIER 2 OR 3 SI"NIFICIINT FIGURES.
A VALUES SllO\m ARE fOR WlllEl? LEVEL ELEVATION ABOVE A REFERENCE DATUM
o UPGRIIOIENT SITE
e RESULTS ARE FOR UNFILTERED SAMP(E

MGL - MILLIGRAMS/LITER
lIGL - MICROGf?AMS/LIlER
PCL - PICOCURIES/LITER
lJMC - MICRor.IIlOS/CENT H1ElER
NTU - NEPHELOMETRIC TUI?RIDITY UNIlS
TON - THRESHOLD ODOR NUMBER
ION - TASTE DILUTION INDEX NUMOER
CU - CDI.OR UNITS
I'IlM PER 100 MILl.ILIIERS

PAGE NO 3
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RI/N nATE 07 NOV 8J

I ...."

INSTALLATION: CRANE NWSC. IN

GROUND-WATER MONITORING STATJSTICAL ANALYSIS

WELL 2- I

PH SPEC COND TOC lU)(

UNIfS lJMC MGL MGL
BACKGROUND MEAN 6.600 2670.500 39.JJI .064
BACKGIWlJNo S1 AN[)AIW [)f V .379 474.676 3'1. Sf,8 .054
BACKGROUND SA~IPl.E SIl[ 16 16 16 16

CALClJLAlED MEAN 6. 72~i 2400.000 58.000 .072
r.ALCULAr[D SIANOAIW /lEV .0'16 .000 1.155 .015
SAMPLE SIZE 'I 4 4 4

DEGREES OF FREEDOM 18 .18 18 18
REFERENCE/nOOK T-VALUE 2.878 2.552 2.552 2.552
CALCI/LAIED T-VALUE .642 - 1. 117 1.159 .279
ACCEPl lEST? OK OK OK OK

SITE: DYE BURIAL SITE

TillS STUDENT'S T-IEST AT IHE 0.01 LEVEL OF SIGNIFICANCE IS A TWO-TAII.ED TEST FOR PH AND A SINGLE-TAILED TEST FOR
IIIE OTHER INDICATOR PARAMETERS. A CALCULATED T-VALlJE GREATER THAN THE REFERENCE T-VALUE INDICATES A STATISTICALLY
SIGNIFICANT CHANGf Of TIlE C/lNCENTRATIDN OR VALUE OF THE INDICATOR PARAMETER fROM BACKGROUND. THIS TEST IS FOR DATA
Wlnl SAMPI.ING I.lAlES fROM 09 .lUI. 83 lO JI DEC 83

PAGE NO 4
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RUN DAlE 07 NOV 83
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..
INSTALLATION: CRANE NWSC. IN

GROUND-WATER MONITORING STATlSIICAL ANALVSIS

WELL 2-2

PH SPEC CDNL> TOC TOX

UNITS UMC MGL MGL
BACKGROUND MEAN 6.600 2670.500 39.331 ,064
BACKGROUND STANDARD [)EV .3.,9 474.676 31.558 .054
BACKGROUN[) SAMPLE SIZE 16 16 16 16

CALCULATED MEAN 6.550 2200.000 57.500 .034
CALCUIAIED STANOARL> DEV .058 .000 .577 .011
SAMPLE SIZE 4 4 4 4

DEGREES OF FREEL>OM 18 18 18 18
REFERENCE/BOOK T-VALUE 2.878 2.552 2.552 2.552
CALCULATFO T-VALUE .258 - 1.942 1.128 - 1.084
ACCEPT TEST? OK OK OK OK

SITE: OVE BURIAL SITE

HilS STUDENT'S T-IESI AT TltE 0.01 LEVEl. Of SIGNifiCANCE IS A TWO-TAILED TEST fOR PH AND A SINGLE-TAILED TEST fOR
THE OIliER INDICATOR PARAMETERS. A CALCULATED T-VALUE GREATER THAN THE REfERENCE T-VALUE INDICATES A STATISTICALLV
SIGNIF ICANT CHANGE OF HIE CONCENTRATION OR VALUE OF TilE INDICATOR PARAMETER FROM BACKGROUND. THIS TEST IS FOR DATA
WITII SAMPLING OATES FRC'M 09 dUL 8:1 TO 31 DEC 83

PAGE NO 5



.,~

,.

IWN DAlE 07 NOV 113

INSTALLAlION: CRANE NWSC. IN

f'"

SITE: DYE BURIAL SITE

,...,

GROUND-WATER MONITORING STATISTICAL ANALYSIS

WELL 2-3

PII SPEC COND TOC TOX

UNITS UMC MGL MGL
BACKGROUNO MEAN 6,600 2670.500 39.331 .064
BACKGROUND STANDARD DEV .379 474.676 31.558 .054
"4CKGUOUND SAMPLE SI zr 16 16 16 16

CALCULATED MEAN 6.300 1202.500 49.000 .026
CALCUI.AlEO STANDARD [lEV .000 5.000 .816 .002
SAMPLE 51 ZE 4 4 4 4

lIlGREES OF FREEDOM 18 18 18 18
REFERENCE/BOOK [-VALUE 2.878 2.552 2.552 2.552
CAI.CULATED T-VALUE 1.551 -6.060 .600 -1.388
ACCEPT TESr? OK OK OK OK

TillS STUDENT'S T-TEST AT TilE 0.01 LEVEL OF SIGNIFICANCE IS A TWO-TAILED TEST FOR PH AND A SINGLE-TAILED TEST FOR
THE OTHER INDICATOR PARAMETERS. A CALCULATED T-VALUE GREATER THAN THE REFERENCE T-VALUE INDICATES A STATISTICALLY
SIGNIFICANT CHANGE OF TliE CONCENIRATION OR VALUE OF TIlE INDICATOR PARAMETER FROM BACKGROUND. THIS TEST IS fOR DATA
WllH SAMPLING DATES FROM 09 JUL 83 TO 31 DEC 83

- _.-
PAGE NO 6
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RUN DA TE 07 NOV 83

INSTALLATION: CRIINE NWSC. IN

GROIJND-WATER MONITORING STATISTICAL ANALYSIS,

WELL 2-4

PH SPEC COND TOC TOX

UNITS UMC MGL MGL
BACKGROUND MEAN 6.600 2670.500 39.33\ .064
BACKGROUND SIANOARO DEV .379 474.676 3\.5·58 .054
BIICKGROUND SAMPLE SIZE \6 16 \6 16

ClllCULAlED MEAN 6.000 \800.000 32.750 .076
CIILCULATED STANDARD DEV .002 .000 .957 .0\0
SAMPLE SIZE 4 4 4 4

DEGREES O~ FREEDOM 18 \8 \8 \8
REFERENCE/BOOK T-VALUE 2_818 2.552 2.55:! 2.552
CALCULATED T-VALlJE 3.080 -3.594 -.409 .452
IICCEPT TEST? REJECT OK OK OK

SITE: DYE BURIAL SITE

~IIS SrUOENT'S T-TEST AT IHE 0.0\ LEVEL OF SIGNIFICANCE IS A Two-rAILED TEST FOR PH A~D A SINGLE-TAILED TEST FOR
HtE Oll·IER INDICATOR PIlRAMElERS. A CALCULATED T-VALlJE GREATER HIAN THE REFERENCE T-VALUE INDICATES A STATISTICALLY
SIGNIFICIINT CIIANGE OF HIE CONCENmATION OR VALUE OF lIlE INDICATOR PARAMETER FROM BACKGROUND. THIS TEST IS FOR DATA
WITII SAMPLING OATES FROM 09 ,JUL 83 TO 31 DEC .83

PAGE NO 7
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RUN DATE 07 NOV 83

INSTALLAT ION: CRANE NWSC. IN

r'"

SITE: DYE BURIAL SITE

~

GROUND-WATER MONITORING STATISTICAL ANALYSIS

WELL 2-5 (BACI<.:;ROUND WELL)

PH SPEC CDND TOC TOX

UNITS UMC MGL MGL
BACKGROUND MEAN 6.600 2670.500 39.331 .064
BACKGROUND STANDARD DEV .3-/9 474.6'16 31.558 .054
BACKGROUND SAMPLE SIZE 16 16 16 16

CALCLJLAIED MEAN G.500 3087.500 01.250 .005
CALCLJLAIED STANDARD DEV .000 25.000 1.500 .000
SAMPLE SIZE 4 4 4 4

DEGREES OF FREEDOM 10 18 18 18
REFfRENCE/BOOK T-VALUE 2.078 2.552 2.552 2.552
CALCLJLATED T-VALUE .517 1.721 2.975 - 2. 141
ACCEPT fEST? OK OK REJECT OK

l~IIS STUDENT'S T-TEST AT THE O.Ot LEVEL OF SIGNIFICANCE IS A TWO-TAILED TEST FOR PH AND A SINGLE-TAILED TEST FOR
lilE OTHER INDICATOR PARAMETERS. A CALCULATED T-VALUE GREATER THAN. THE REFERENCE T-VALUE INDICATES A STATISTICALLY
SIGNIFICANI CHANGE OF THE CONCENTRATION OR VALUE OF THE INDICATOR PARAMETER fROM BACKGROUND. THIS TEST IS fOR DATA
WITII SAMPLING DAlES FROM 09 JLJL 83 TO 31 DEC 83

J>Al;E NO 8
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RUN DAlE 07 NOV 01

INSTIILLATION: CRANE NWSC, IN

GIHlUNO-WIlTER MONITORING STATISTICAL ANALYSIS

WELL 2-6

PH SPEC CONO TOC TOX

UNITS UMC MGL MGL
BACKGROUND MEAN 6.600 2670.500 39.331 .064
,BACKGROUND STANDARD DEV .379 474.676 31.558 .054'
BACKGROUND SAMPLE SIZE 16 16 16 16

CALCULATED MEAN 6.475 4575.000 64.750 .046
CALCULATED STANDIIRD OEV .050 50.000 .957 .012
SAMPLE SIZE 4 ., 4 4

DEGREES OF FREEOOM 18 18 18 18
REFERENCE/BOOK T-VALUE 2.878 2.552 2.552 2.552
CALCULATEU T-VIILUE .645 7.854 1.578 -.659
ACCEPT rES" ? OK REJECT OK OK

SITE: ,DYE BURIAL SITE

THIS.STUDENT'S T-TEST AT HIE 0.01 LEVEL OF' SIGNIFICANCE ISA TWO-TAILED TEST FOR PH AND A SINGLE-TAILED TEST FOR
.TlIE OTHER INDICIITOR PAilAMETERS. A CALCULATED T-VALUE GREATER TitAN THE REFERENCE T-.VAllIE INDICATES A STATISTICALLY
SIGNIFICANT CHANGE OF THE CONCENIRIIlION OR VIILlIE OF THE 'INDICATOR PARAMETER FROM BACKGROUND. THIS TEST IS FOR DATA
WITH SAMPLING OATES FROM 09 JUL 03 TO 31 DEC 83

PIIGE NO 9
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RUN DAlE 07 NOV 83

~,

INSlAl.LATION: CRANE NWSC. IN

GRot/NO-WillER MONITORING STATISTICAL ANALYSIS

WELL 2-7

I'll SPEC COND Toe TOX

UN ITS UMC MGL MGL
BACKGIWUND MF AN 6.600 2670.500 39.331 .064
BACKGROUND SlANIlARD Dl:V .379 474.676 31".558 .054
BIICKGROlJNO SAMI'L E SIZE 16 16 16 16

CALCULATED MEliN 6.550 3025.000 70.750 .005
CALCULATED SlANDlIlW DlV .058 28.868 .500 .000
SAMPLE SIZE 4 4 4 4

DEGREES OF FREEDOM 18 18 18 • 18
REFERENCE/BOOK T-VALUE 2.878 2.552 2.552 2.552
CALCULAlE/) I-VALUE .258 1.463 1.95 I -2. 14 \
ACCEPl lEST? OK OK OK OK

SITE: DYE BURIAL SITE

TIllS STUDENT'S T-lEST liT 1I1E 0.01 LEVEL OF SIGNIFICANCE IS A TWO-TAILED TEST FOR I'll AND A SINGLE-TAILED TEST FOR
HIE OIliER INDIClllOll Pl\IlAMElEllS. II CALCULIITED T-VALUE GREATER THAN HIE REFERENCE T-VAI.UE INDICATES A STATISTICALLY
SIGNIFICANt CIIIINGE OF lIlE CONCHIIRllrJON OR VALUE OF HIE INDICATOR PARIIMETER FROM BACKGROUND: THIS TEST IS FOR DATA
WillI SAMPI.ING DllrES I'IWM (19 dill. U] TO 3\ DEC 83 ..

PIIGE NO \0

.- -, - - - - _._._, - - _.- _. - - - - -



- ..._...
( .

RUN DATE 01 NOV 83
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INSI/lI.LATION: CRANE NWSC. IN

GIWlJNO-WATER MONITORING STATISTICAL ANALYSIS

WELL 2-8

Pit SPEC COND TOC TOX

UNITS UMC MGL MGL
HACKGROl/ND MEAN 6.600 2670.500 39.331 .064
BACKGROUND STANDARD OlV .379 474.676 3·;.558 .054
BACKGROUND SAMPLE SIZE 16 16 16 16

CALCUI.ATEO MEAN 6.4:!5 2612.500 91l:500 .005
CALCl/LATED STANDARD IltV .050 25.000 .577 .000
SAMPLE SI ZE -1 4 4 4

DEGREES Of fREEDOM 18 18 18 18
REfERENCE/BlIOKI -VAllIE 2.878 2.552 2.552 2.552
CALCl/LAIfO T-VALUE .903 -,239 3.674 - 2. 141
ACCEPT TEST? OK OK REJECT OK

SITE: DYE BURIAL SITE

TillS STl/DENT'S T-TEST AT HIE 0.0\ LEVEl OF SIGNIFICANCE '15 A TWO-TAILED TEST FOR PH AND II SINGLE-TAILED TEST FOR
1I1E OTHER INDICATOR PARAMETERS. A CALCULATED T-VALUE GREATER THAN THE REFERENCE T-VALUE INDICATES A STATISTICALLY
SIGNIFICANT CHANGE Of TilE CONCENTRATION OR VALUE Of TilE INDICATOR PARAMETER FROM BACKGROUND. THIS TEST IS FOR DATA
WITII SAMPLING !JATES FIWM 09 dUl. It:l in :ll ·IlEC 83

PAGE NO \1
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APPENDIX A14

Paper Published by Lord, et.al. which Critiques

Ten Popular Geophysical Survey Techniques



Introduction

Summary

TIm IDENTIFICATION AND LOCATION OF BURIED CONTAINERS VIA
NON·DESTRUCTIVE TESTING METHODS

~

221

The problem of identifying and locating containers of hazardous materials located
beneath the ground surface or under water can be solved by either some form ofexcavation
or by a suitable non-destructive testing method. In this latter category are techniques which
include standard geophy.sical methods, as well as a number of newer methods adopted from
other technologies. This paper reviews these methods giving examples of ,each as it pertains
to the buried container problem. ' '

. The conclusions section gives recommendations as t~ where each method is most appli
cable, as well as a comparison of each method on the basis of cost, deployment, inter
pretation, results and maximum depth of penetration.

The investigation of sub-surface objects (either buried beneath the ground
surface or underwater) can be approached in two very different ways. The
first type that generally comes to mind is by use of a suitable destructive test
method. In this category are the following:

• test pits
• excavation trenches
• auger holes
• core borings
• observation wells

While one does indeed "see" the subsurface materials as they are excavated for
ease of examination or·subsequent testing, such methods are not without draw
backs in identifying and·locating buried containers. Some disadvantages of
destructive test me~ods for this purpose are:

ARTHUR E. LORD, Jr.

Department ofPh:tsic" Dre%el UniveT'Bity, Philadelphia, Penri.s)llvania (U.S.A.)

ROBERT M. KOERNER

Department of Civil Engineering, Drexel UniveT'Bity, Philadelphia. PenTl$)'lvania (U.S.A.)

and FRANK J. FREESTONE

U.S. EnllironmentQl Protection Agenc;y. Industrial/Environmental Research Laboratory,
Edison, New Jerse:t (U.S.A.) ,

(Received June 2. 1981;aceepted in revised form October 5,1981)

:3
, Journal ofHazardous Materials, 5 (1982) 221"-233

Elsevier Scientific Publishing Company, Amsterdam - Printed in The Netherlands

I
I

I;t,er ~., Cleve

, c~!!micai ther
~~ ?ublication

• ::. e:q>:o;;ive

;ning class 1

l fie gegen
, '2955) 119.
ar defining class

I exposure to
.. Report

1
,.,ardOUS mate

Hazards Re-.

I'
,'-', Ma;;eli, A rela-

1
12) (1964) 18.

I ) 357.
. 11,1956.

',,,r::;s, Vol. III,

.,. .'. Netherlands,
,.,1977.
" ,therlands,l.o,

I
:~jc PeroxideIrj , this study

. tile help and
)1:S effort could

L Fou!1dation
::;:;, the manage-'I'irn study leave,

"engage in this

I .'
0304-389418210000-00001$02.75 e 1982 Elsevier Scientific Publishing Company

':=::c:l=re__.-Gl:Iz......--------:--



222

• The iIiformation obtained is discontinuous over the area investigated.
• Permission to enter the properties in question (and excavate therein)

may be troublesome or impossible to obtain.
• Access for excavation equipment may not be available at the site in

question.
• Costs are generally high, e.g., small amounts of excavation can easily be

$200/cu. yd and boring costs of $10/ft are not uncommon.
• There is a danger to personnel from containers containing hazardous,\toxic or radioactive materials which have been inadve~ntly ruptured

or pierced by the excavations or borings.
• There is a danger to the environment due to 'such materials emptying outof the containers if they have been ruptured or pierced.
The second type of approach to identifying and locating buried containersis by use of a suitable non~estructivetesting (NDT) method. Within this

category are the following methods which have been used or seem to haveapplicability:
• seismic reflection
• seismic refraction
c electrical resistivity
• low frequency electromagnetic (conductivity) ,
• induced polarization
• eddy current (metal detector)
• magnetometer
• continuous microwave (CW)
• pulsed radio frequency (ground penetrating radar)
• infrared radiation
• sonar (pulse echo· acoustics)

All of the above methods 'are not equally suited for identifying and locating
buried containers, but many are, and the interest in these NDT approaches tothe problem seems to be increasing. The major diSadvantage at thiS time seemsto be one of non-familiarity, a feature which this paper is aimed at overcoming.The structure of the paper will be to present a brief survey of those NDTmethods whichhave been used to date in identifying and locating buried con·tainers, and then to present a few case histories showing the type of output
each method generates. An extension into related problems, e.g., location ofburied land mines and utilities, will also be included. Our conclusions willpresent an assessment of the current and potential advantages and disadvantages of each method for the identification and location of buried containers.

Cuzrent NOT methods used to detect buried containers
•

This section presents the basis of our findings on the subject of the identification and location of buried containers via NDT methods. As mentioned inthe introduction there are indeed a wide variety of available NDT methods.
So as not to bias the paper with any particular method, this section has been

i
I

I
I
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,.

arranged in the.order.of the most widely used NDT method first, down to
those methods which have been Used only. once. An example of each method'
accompanies the technical background material. Additional detail on
fundamentals is given in Ref. [ll·and on case ~ories in Ref. [2].

I .

(a) Ground probing radar (GPR)
A short.(- 10-8 sec long) pulse of electromag'netic energy of "caIrier"

. . \

frequency'about 300 MHz is sent into the ground. A reflection occurs when
a medium of different dielectric constant is encountered, e.g., a buried metal
drum or a very distinct water surface. The time it takes for the pulse to travel
down and back gives an indication of the spatial extent'of the sub-surface.
objects. Several systems are commercially available and ~eys to a depth
of about 10 feet (deeper in dry soils and shallower in satUrated soils) can be
made rather quickly over relatively large areas. The usual output gives the
strength of the return echo as a degree of blackening on an Alden-type
recorder, examples of which follow. .

• In comiection with the recent fire and series of explosions at the Chemical
Control Corporation's site in Elizabeth, New Jersey, Roy Weston Associates
[3J was contracted by the U.s. Coast Guard to determine the location of 55

._~.. ~~ ..~,~~.~:~ ... __ .._... __._._-_.~~._~~~~~~~:_-~--~~-~.~- ~~~.~~~~ - .
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(b) Metal detector (also called inductive or eddy current) method
This NDT method utilizes a·searchcoil with an alternating current (a.c.) in

it. It thereby produces an a.c. magnetic field which induces eddy currents in a
nearby metallic object. These eddy CUIl"ents produce a magnetic moment in the
metal which then interacts back (via mutual inductance) on th~ search coil. The
size of this mutual inductance is read out and gives an indication of the
presence and size of the metallic object. This is the principle on which most
metal detectors work. There are a wide variety of these relatively inexpensive

. metal detectors commercially available and they have been quite successful in
d.etecting buried objects at relatively shallow depths. Penetration depth is
obviously dependent upon the size of the buried object.

224

. gal. steel drums suspected of being hurled into the adjacent Elizabeth River.
A commercially available GPR system was adapted for river work by placing
the antenna in a raft and pulling it by a sniall boat with the readout equipment
on board. They performed 123 perpendicular traverses of the river at 10'
intervals and an addition,al11 traverses at 10' intervals parallel to the river
flow. The object was to locate the drums which were on the river bottom, or
embedded in the soft river silts and clays. The soft bottom sediment was
estimated at 3' to 5' thick. The river depth ianged from 9' to 13'.

The GPR traces showed a number of clear, unmistakable drum ·reflections,
see Fig. 1. The carefully planned and executed GPR mapping of the site en
abled the pinpointing of the location of many, or all, of the drums. Unfor
tunately, clean-up has not been initiated, so that "ground truth" has not been
established. .

Drexel University [4] is conducting ongoing research for EPA where steel
drums are buried at known depths in various soil types (three sites; one a sand,
one a river silt, and the third a silty clay) to determine the limitations of
commercially available GPR equipment. The antenna used has a center
frequency of 300 MHz and traverses are made at approximately one month
intervals over the complete range of climatic conditions. To date, it has been
found that:

• Traverses perpendicular to the drum axes are much ;nore definitive than
those parallel to the drum.

• Dry sand conditions show the best reflections.
• With soil at a high moisture content, as in a capillary zone, ~he reflections

are very p~or.

• When the water table is at the level of the top of the drum, the drum
.reflection is almost completely masked. ~

• Snow cover, or frozen ground, does not influence the readings.
• High moisture content of the upper soil (as immediately after a rain)

limits the depth of the return signal.
• Ground vegetation limits the depth of the return signal.

Some examples of metal drums buried in sand at different depths traversed
perpendicular to the axis and parallel to the axis are shown in Figs. 2 and 3,
respectively.
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In conducting a survey over the location of a cluster of buried steel drums,Benson and Glaccum [5] show a clear metal detector reflection for the entiretyof the 5 meter (= 15') wide area, see Fig. 4. The return signal rises sharply
above background on one side of the location of the drums, stays high, and

Fig. 3. Pulsed radar survey of buried metal drums in sandy soil at Wharton Site, surveyedby GPR traversed parallel to drum axis..

Fig. 2. Pulsed radar survey of buried metal drums ip sandy soil at Wharton Site, surveyedby GPR traversed perpendicular to drum axis..
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Fig. 4. Resu~tsof metal detector survey over buried container area [5].

then abruptly falls off as the traverse leaves the vicinity. The topmost portionof the drums were covered with about two feet of soil, which is apparentlyshallow enough so that changes in conductivity can be easily sensed by themetal detector. The authors state that in comparison to other NDT methodsused at this site, "the metal detector provides a sharper resp'onse at the edge ofthe trench, resulting in bette.r spatial definition of the drum boundaries".
(c) iHagnetometer

A magnetometer is a device which measures very minute changes in theearth 's ma~etic field. Any magnetic object, e.g., an iron ore deposit, buriedsteel object, etc., will alter the earth's magnetic field locally and thus canpotentially be detected. The most common magnetometer today uses protonnuclear magnetic resonance, called proton precession, while another typeuses cesium vapor. The nuclear spin of the proton can be made tb flip in aradio frequency (rl.) field. When the frequency of the rl. field and the d.c.magnetic field have appropriate values, there is a maximum flip rate and hencemaximum energy absorption.
The proton magnetometer has the frequency set in such a way thatmaximum absorption is occurring under the normal magnetic field of the earth.If a magnetic object is encountered, the frequency goes out-of-tune and thefreq uency change one needs to bring it back into tune is a very precise measureof the change in magnetic field due to the magnetic object. A new, very sensitive magnetometer based on the superconducting Josephson effect, and calledSQUID~ is now commercially available.
Recognizing. that the magnetometer detects only ferrous materials, but to agreater depth than metal detectors, Sandness et al. [6] developed a vehiclemounted cesium vapor magnetometer which was digitally interfaced to a microprocessor for data acquisition purposes. For the particular survey described,however, they used a commercially available proton precession magnetometer.Using thre.e spherical steel sources (drums?) in the Hanford, Washington area
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Fig. 5. Induced magnetic field from three buried containers at varying depths (6J.

at depths of 3.0, 4.5 and 6.0 m, they found the response shown in Fig. 5 anddrew the following conclusions.
• The earth's gravitational field pulled the maximum anomaly south of the

source.
• The width of the anomaly is related to the source depth.
• The amplitude of the negative part of the anomaly is 10% of the positive

part.
• The anomaly is small at burial depths greater than three times the sourcedimensions.
Magnetometers of several types are commercially available and are used agreat deal in geophysical prospecting. An example of typical output uSing a

proton precession magnetometer is shown in Fig. 6 which presents the resultsof a magnetometer field survey from a burial site consisting of dry soil. The
zones of converging magnetic anomalies show where the buried objects are
located.

(d) Electrical resistivity
This geophysical method applies current to the ground through electrodesand depends, for its operation, on the fact that any subsurface variation in

conductivity alters the fonn of the current flow within the earth. Therefore,the distribution of electric potential is affected. ~e degree to which the
potential measured at the surface is affected depends on the size, shape, loca-
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Fig. 6. Contour plot of magnetometer field survey data from a dry burial area.

tion and electrical resistivity of the sub-surface mass. It is therefore possibleto obtain information about the sub-surface distribution of various bodies orthe tracing of sub-surface seepage plumes from potential measurements madeat the surface. This method is used extensively in the oil and mineral prospect-.ing area, but has not been widely used in shallow monitoring for small buriedobjects. It has seen some use for tracing sub-surface liquids. There are manycommercial sources of equipment to choose from.
At the Coventry, Rhode Island, site, the Mitre Corporation [7] used electricalresistivity as a seepage plume detection method. As various traverses weremade, the area of buried drums was encountered and resistivity measurementswere made. The high drum concentration was probably responsible for theextremely low resistivity values; see Fig. 7 which shows the results of a numberof resistivity traverses in which the fourth was made in the vicinity of the

buried drums. The high density of drums probably resulted in a large volume
of highly conductive chemicals which would result in a strong effect on
resistivity measurements. It should be mentioned, however, that the Mitre
report does not d well on the use of electrical resistivity to locate buried drums.
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(e) Low frequency (VLF) electromagnetic
Electromagnetic methods utilize the measurement of secondary electro

magne~c fields generated by induction in sub-surface conductors. The primary
energy sources are electromagnetic fields generated by U.S. Navy VLF trans
mitting stations or fields generated during the study from a separate coil or line.
That is; the transmitted waves induce currents in sub-surface conductors as
the waves pass through them. The currents are formed in accordance with the
laws of EM induction and conduction. The currents are then sources of new
waves which radiate from the conductors 'and are detected at the surface. In
homogeneities in the electromagnetic field observed at the surlace indicate
variations in conductivity of sub-surface feat1¥es which are picked up with
the receiver at the surface. This method is probably the most recently employed
of those mentioned in tais paper. Thus, its use in detecting small buried objects
is largely unknown; . r

Benson and Glaccum [5] used the VLF-EM method to locate buried drums
under approximately 2 feet of soil and were quite successful in doing so. The
trench,where the drums were buried was about 5 meters (15 feet) wide and the
method showed the trench boundaries quite well, see Fig. 8. The general re
sponse from a number of parallel traverses made over the site is shown as a
composite diagram in the corner of Fig. 8. Note that individual drum locations
within the soil mass cannot be distinguished, but general boundaries are quite
easily seen. Since the VLF-EM method responds to the conductivity of the
drums, the high density of metal apparently eliminates resolution of individual
behavior.

"

Fig. 7. Apparent resistivity depth profiles at Coventry. Rhode Island [7].
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(f) Seismic refraction [2J
In this well-established geophysical method, a ·seismic impulse (a hammer

blow or explosive charge) is applied to the ground and the time to reach a
transd ucer is measured for varying distances between the impulse and the trans
ducer. The time is plotted as a function of distance and, if there is a well
defined layer beneath the·surface, a characteristic break in the curve is found
from which the depth to the layer can be determ~ed.This method has not
been used to detect small objects, but is widely used in the oil and mineral
prospecting area, and can be used to determine generalized topography at a
dump site.

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

./'\~--" V EM conductivity

(g) Sonar (pulse echo) acoustics [2J
This method is in principle similar to ground probing radar (GPR). A pulse

of acoustic energy of a few kHz carrier frequency is beamed from a water
surrounded source into the soil. A reflection occurs when the wave encounters
a medium of different acoustic impedance (e.g., an air void or a metal plate).
The time it takes for the echo to return gives an idea of the depth of the
reflecting object. Lateral surveying will indicate the extent of the object. The
trade off between resolution (high frequencies) and low loss (low frequencies)
invoives frequencies such that the usefulness of the technique ~ at most a few
feet of probing into the soil. Coupling of the transducers to the soil presents a
real problem. A somewhat higher frequency (12 kHz) unit has been used to
probe the bottom of water bodies.

Fig. 8. Results of a VLF-EM survey of a buried eontainer site &bowing one traverse and a
series of parallel traverses over an area of fractures in soluble rock [5J. Ele..·en continuous
and parallel EM conductivity lines clearly reveal size, location and periodicity of fracture
trends in soluble rock to a depth of 6 meters. Line length is approx. 800 meters and line
spacing is 15 meters. .
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was an underlying theme that the geophysical methods (with the possibleexception of magnetometry) were not sensitive enough to detect containersburied at shallow depths of the type generally encountered. We are in generalagreement with this conclusion.
In order to rate, and compare, the remaining methods to one another,

Table 1 has been assembled. Upon reviewing this information, we feel confident in making the following conclusions:
(1) Metal detectors should be the first method used for exploratory work.Since the majority of containers are steel and buried under from a few inchesto a few feet of soil, one would be remiss in not first attempting to use thismethod. It is simple to use, gives straightforward results and is the least ex

pensive of all NDT equipment to purchase and maintain.
(2) If the drums are shallow, but not of steel, we feel that the sonar-pulseecho acoustics method is best for soils of high saturation (> 50%) and thecontinuous wave microwave method is best for dry or partially saturated« 50%) soils. However, both of these methods are still in a development stageand furth er research is necessary.
(3) For drums buried deeper than 5' and in soils of high saturation (> 50%),the magnetometer seems best suited although individual drum definition is notparticularly clear. The equipment is of moderate cost and many consulting

firms have such services available.
(4) For drums buried deeper than 5' in dry or partially satutated « 50%)soils, GPR seems well suited. Here, more than other techniques, the individualcontainers can be identified and quantified. The equipment, however, is quiteexpensive and therefore only a limited number of consultants have such aservice available.
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TABLE 1
Assessment of most widely used NDT techniques for identification and location ·of buriedcontainers

Method Equipment Field Data Container Maximum
cost deployment inter- . detail penetration

pretation depth (approx.)

Ground probing
radar $35,000 moderate mOderate excellent .4'-15'

Metal detector 500 easy simple poor 2'-5'
Magnetometer 4,000 easy moderate poor 4'-30'Resistivity 2,000 moderate difficult poor 2'-50'VLF(EM) 7,000 moderate moderate poor 2'-20'Refraction 5,000 moderate moderate poor 2'-100'Sonar (pulse echo

acous.) 10,000 difficult moderate good 1'-3'Infrared 15,000 moderate moderate moderlite 1'-5'
Nuclear-high

energy 30,000 difficult moderate moderate 1'-2'CW microwave 10,000 moderate moderate moderate 2'-12'
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APPENDIX A1S

Discharge Summaries for Streams Near NWSC

Which Were Used to Estimate Discharge Rates

for Streams at NWSC



2. I 21'
1.682
2.643

Gage height
(tt) (m)

6.96
5.52

*8.67

68.5
35.4

124

2420
1250

*4370

Disch$rge
(ttl/s) (m3 /s)Tims

0400
2145
1700

Date

Feb. 16
May 31
Aug. 30

5, 22-24.

Gage height
(tt) (m)

5.23 1. 594
ics jam

8.08 2.463

Discharge
(tt 3 /s) (m3 /s)

1060 30.0
2300 65. I
3630 103

Time

0100
2330
0100

192

Minimum daily discharge, 0.10 tt 3 /s (0.003 111 3 /S) Aug, 4,

Date

EXTREMES FOR CURRENT TEAR.-Peak discharges above base of 1,000 ft3/s (28.3 m3/s) and maximum (+):

Jan. 4
Jan. 22
Jan. 31

DRAINAGE AREA.-24.1 mi 2 (62.4 km 2 ).

PERIOD OP RECORD.-october 1970 to current year.
REVISED RECORDS.-WDR IN-72-1: 1971.

GAGE.-Water-stage recorder. Datum of gage is 575.00 ft (175.260 m) National Geodetic Vertical Datum of 1929.
REMARKS.-Rscords fair.

AVERAGE DISCRARGE.-12 years, 34.4 ft 3/s (0.974 m3/s), 19.38 in/yr (492 mm/yr).
EXTREMES FOR PERIOD OP RECORD.-Ma:z:imum dischar~e, 15,300 ft 3 /s (433 m3 /s) July 21, 1973, ~ge heip:ht, 14.0 ft(4.27 m), from floodmarks, from rating extended above 550 ft 3 /s (15.6 m3 /s) on basis of step-backwater analysisand contracted-opening and flov-over-road measurement of peak flov; .no flov at tillles during '971, 1975. 1976arid 1981.

EXTREMES OUTSIDE PERIOD OP RECORD. -Flood in 1913 reached a stage of 18.1 ft (5.52 !Il) from information by localresident.

WABASH RIVER BASIN

03371520 BACK CREEK AT LEESVILLE, IN
LOCATION.-Lat 38·50'48", long 86·'8'06", in SlitSE; sec.21, T.5 N., R.2 E., Lavrence County, Hydrologic Unit05120208, on left bank at dovnstream side of county road bridge, 0.9 mils (1.4 .km) west of Leesville, 2.5 ·mlles(4.0 km) upstream from Jones Defeat Hollow, and 7 miles (11 km) above mouth.

I
,',

I,
I

DISCHARGE, m COllIC FEET PER SECOND, ,WATER TEAR OCTOBER 1981 ~O SEPTEMllER 1982MEAN VALUES

CAL YR 1981 TOTAL 8257.62 MEAN 22.6WTR YR 1982 TOTAL t3217.41 MEAN 36.2
.40 CFSM .94
• 10 crSM 1. 50

SEP

36
28
12
6.9
4.5

3.0
2.2
1.6
1.2
.88

.71

.63
.52
.54
.48

.36

.27

.34

.26

.22

.22

.22
.20
.27
.45

.42

.50

.55

.42
.32

104. IS
3.47

36
.20
. t4
• t 6

.80
1.1
.58
.30
.22

AUG

.30

.22
• 16
.10
.10

.93
1.6
.80
.58
.. 40

.30

.22

.22

.16
• 16

• 16
.10
.10
.10
.16

.22

.40

.48

.48
544

47

602.45
19.4
544
.10·
.81
.93

3·3
2. I
1.6
1.4
1.1

1.2
1.1
.93

3.9
II

Jut

6.3
4.7

42
II
6.3

4.7
3.6
3.3
3.3
2.9

5.9
3.3
2.4
1.9
1.6

.93

.80

.68

.58

.48

.40

134.70
4.35

42
.40
; 18
.21

JUN

112
33
17
II
8.9

6.3
5.4
7.8

II
10

6.3
5.0
4.3
3.6
3~9

.8.9
8.3
5.0
3.9
3.6

2.9
2.4
1.9
1.6
1.4

1.2
68
85
II
10

460.6
15.4
112
1.2
.64
.71

IN 12.75
IN 20.40

MAY

6.8
5.9
4.7
3;9
3·3

2.6
10
18
9.4
6.8

5.4
4.7
3.9
3.6
2.9

2.6
2.1
2.1
2.1
1.9

. 2.6
5.0
2.4
1.9
1.4

1.2
1.9
1.4
3·9
8.3

127

259.7
8.38

127
1.2
.35
.40

APR

63
52

198
95
72

59
44
41
49
44

40
35
30
24
21

24
72
53
45
36

29
24
20
16
16

14
12
9.4
8;3
7.8

1253.5
41.8

198
7.8

1. 73
1.93

MAR

18
14
18
44
45

35
30
25
22
21

38
45

117
85

253

167
106
76

231
231

137
87
65
49
44

38
30
24
22
20

119

2254
72 •.7

253
14

3.02
3.48

MIN
MIN

PEB

193
147·
169

60
43

32
26
23
21
20

19
18
17
17
20

935
231
133
101

71

50
40
39
34
26

22
21
17

2545
90.9

935
17

3.77
3.93

MAX 457
MAX t760

JAN

38
36

102
299
85

59
45
33
24
17

14
.11
10
8.4
7.6

7.0
6.4
6.7
6.9
7.0

8.0
400
665
108
59

42
34
24
23

622
1760

4568.0
147

1760
6.4

6. to
7.05

33
19
14
12
10

8.9
8.3
7.3
6.3
5.9

5.4
5.4
5.0
5.0
5.0

4.4
4.4
4.3
4.0
3.5

4.0
40

226
72
46

36
101
68
50
39
35

888. t
28.6

226
3.5

1.19
1. 37

NOV

1.2
1.2
1.1

.93
.93

.93

.80

.80
1.6
2.9

2.9
2.1
1.9
1.6
1.4

1.'4
1.2
1.2
3.6

II

5.9
4.7
4~3
6.8
7.3

7.3
10
8.9
7.8
8.9

112.59
3.75

11
.80
.16
.17

1.6
3.3
2.9
2.1
1.6
1.4

OCT

.80

.68
.• 68

.68

.68

.93
1.1
.93
.80
.80

.80

.68

.68 .

.68

.68

.80

.93
1.2
1.1
.93

.80
·93

1.1
1.2
1.1

34.59
1. 12
3.3
.68
.05
.05

"12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
crSM
IN.

DAY

1
2
3
4
5

6
7
8
9

10
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I198 WABASH RIVER BASIN

03373700 LOST RIVER I~AR WEST BADEN SPRINGS, IN

LOCATION.-Lat 38·35'10", long 86'38'03". in SWiSEi 8ec.21, T.2 N., R.2 W., Orange County, Hydrologic Unit I'
05120208, on left bank 20 ft (6 m) dovn8tream from bridge on U.S. Highway 150,1.7 miles (2.7 len) northvest of
West Baden Springs, 3.8 miles (6.1 km) dovnstream from Lick Creek, and at mile 34.8 (56.0 km).

DRAINAcn; AREA. -287 mi z (743 lenZ ).

PERIOD OF RECORD. -December 1964 to current year. Prior to October 1965, published· as Lost River near West Baden.

GAGE. -Water-statre recorder. Datum of gage is 457.92 ft (139.574 1II) National Geodetic Vertical Datum of 1929
(levels by State of Indiana, Department ot Natural Resources).

REMARKS.-Records good.

AVERAGE DISCHARGE.-17 years, 365 ft3/s (10.34 m3/s), 17.27 in/yr (439 mm!yr).

EXTREMES POR PERIOD OF RECORD.-MaxilllUm discharge, 7.540 tt 3 /s (214 m3 /s) July 27. 1979, gage height, 25.71 ft
(7.826 m); minimum daily, 7.5 tt 3 /s (0.21 m3 /s) Oct. 8, 1966.

EXTREMES OUTSIDE PERIOD OF RECORD.-Plood in March 1964 reached a stege of '28.1 ft (8.56 m), from noodmarke,
discharge, 14,500 tt 3 /a .(411 111 3 /a).

EXTREMES POR CURRERT YEAR.--Peak discharge above base ot 2,000 ft 3 /s (56.6 m3 /a) and lIIaxim~. (+):

Minimum daily discharge, 24.0 tt 3 /s (0.68 m3 /s) Oct. 4, 5, 14. 15, Aug. 19, 20, 26.

I
I

Gage height
(tt) (m)

20.42 6.224
21.39 6.520

61.2
69.4

2160
2450

Discharge
(tt 3 /s) (mJ /s)TimeDate

!'!ar. 16 .' 1300
Mar. 21 .. 1100

Gage height
(tt) (m)

+25.30 7.711
25.217.684

Discharge
(tt 3 /e) (m3 /e)

+6800 193
6650 188

1600
2100

T1me

Jan. 23
Jan. 31

Date

DISCHARGE, IN COllIC PEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMllER 1982
MEAN VALUES

'-

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CPS!'!
IN.

OCT

25
25
25
24
24

38
46
38
31
28

26
25
25
24
24

26
28
39
44
41

34
31
32
30
31

39
72
93
64
47 .
41

.1120
36.1

93
24

.13
'.15

NOV

38
35
33
32
31

31
31
30
34

. 66

80
64
54
48
45

44
42
41
73

407

273
150
111
146
183

157
183
194
150
130

2936
97.9

407
30

.34

.38

Dre
548
564.
361
256
195

158
140
127
113
101

92
84
80
77
74

71
69
68
61
58

57
107

1350
1330
786

502
546
648
552
435
360

9970
322

1350
57

1. 12
1. 29

JAIl

330
305
476

1460
1560

1100
. 692

496
407
339

272
240
220
199
182

165
143
132
130
125

128
670

5460
5290
3040

2050
1520
1050
752

1110
4760

34803
1123
5460

125
3.91
4.51

?EB

5730
3+50
2300
2000
1720

1360
1060
879
791
698

6~4
586
548
517
544

1040
1560
1410
1080
813

710
626
547
498
445

397
361
337

32643
1166
5730
337

4.06
4.23

!'!AR

317
303
309
404
614

553
464
405
371
350

401
743

1070
1230
1790

2130
2040
1540
1700

'2110

2370
2080
1680
1210
826

643
541
471
424
389
431

29909
965

2370
303

3.36
3.88

APR

482
418

1440
1780
1350

925
680
569
545
511

449
409
376
342
314

313
850
920
646
496

402
341
300
277
256

242
225
207
191
181

16437
548

1780
181

1. 91
2.13

MAY

171
163
160
150
145

140
140
320
430
300

250
~210

190
170
160

150
135
130
125
120

120
170
180
175
150

130
130
150
160

1900
1300

8324
269

1900
120
·94

1. 08

. JUN

1100
1000

540
372
298

239
197
213
360
263

185
153
138
124
114

256
378
287
192
152

130
115
104

95
88

83
79

145
579
466

8445
282

1100
79

,98
1. 09

Jut

274
183
158
176
130

116
105
246
492
289

316
252
1.47
114
95

81
73
68
67

116

275
173
106

81
69

62
57
51
48
45
43

4508
145
492

43
.51
.58

AUG

40
38
36
35
34

82
94
51
39
35

36
36
35
:;1
28

26
25
25
24
24

33
39
31
27
25

24
29
34
32

150
962

2160
69.7

962
24

,24
.28

st:::

10f.C
177C
147C'
754
350

240
180
140
120
100

90
76
72
74
72

70
62
54
52
48

44
42
40
40
41

44
58
74
46
40

7323
244

1770
40

.85

.95

I
I

'I

CAL!R 1981 TOTAL 67863.1 MEAn 186 MAX 1850 MIN 9.0 CFSM .65
WTR YR 1982 TOTAL 158578.0 MEAN 434 MAX· 5730 MIN 24 CPS!'! 1.51

IN 8.80
IN 20.55 I
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210 WABASH RIVER BASIN

03376260 PLAT CREEK NEAR OTWELL, IN

I
'V'

I=

LOCATION.-Lat 38'26'12", lonp. 87'07'52"; in SEiSEi sec.12, T.l S., R.7 W., l'ill:e County, Hydrolop:ic Unit 05120209,
on rip:ht b~nk at upstream side ot brid~e on State Hip:hway 56, 2.2 miles (3.5 km) west ot intersection ot State
Highways 56 and 257, 2.5 miles (4.0 kill) southeast ot Otwell, 6.2 miles (10.0 km) east ot intersection ot State
Highways 56 and 61, and at mile' 10.9 (17.5 km).

DRAINAGE AREA.--21.3 mi z (55.2 km2 ).

PERIOD OF RECORD.-october 1964 to April 19~2 (discontinued).

REVISED RECORDS.--WSP 2109: Draina~e area.

GAGE.--Water-stage recorder. Datum ot, gage is 448.00 tt (136.550 m) National Geodetic Vertical Datum ot 1929.

REJIlARKS. --Records 'poor.

AVERAGE DISCHARGE.--17 years, (1965-81), 22.8 tt 3 /s (0.646 1113/s ), 14.54 in/yr (369 mm/yr). '
. ,

EXTREMES FOR PERIOD OF RECORD.--Maximul!I discbar~e, 1,680 ft 3 /s (47.6 m3 /s) 'May 12','978, ~~e hei/Zht, 12.34 ft
(3.761 m); no flow at times most years.

.-....

Discharge Gage height
Date Time, (tt 3 /a) (m 3 /s) (tt)(m)

Jan. 23 , 0100 +1110 31.4 ·12.22 3,72'5
Jan. 31 0700 1110 31.4' ,12.21 3.722

Minimum daily tiischarge, 1.0 ft 3 /s (0.028 m3/s) Oct. 14.

EXTREJIlES OUTSIDE PERIOD OF RECORD.--Plood in Karch 1964 reached a stage of 12.58 ft (3.834 Ill) •

.11 EXTREMES FOR CURRENT ,YEAR.-Peak discharge above base of 800 ft 3/s (22.7, m3/s) and maximum (+):

'--.-

,/

DISCHARGE, IN CUBIC PEE'r PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEKBER 1982
Ifi:Alf VALUES

CFm1 .80

I
~

'I'
't:=J

:1
L;

~I

I'
L~

DAY OCT nov DEC JAN FEB- [llAR

1 '1.2 .1. 5 42 25 118 14
2 1.2 1.6 1'5 29 75 14
3 1.2 1.6 8.0 117 54 19
4 1.2 1.6 6.0 198 45 47
5 1.2 1.7 '5.0 50 30 31

6 16 1.7 4.5 37 21 2'5
7 2.1 1.5 5.4 1'5 17 23
8 1.6 1.5 4.0 8.0 14 18
9 1.3 2.5 3.7 6.0 13 17

10 1.2 2.9 3.1 5.0 12 18

11 1.1 1.7 3.3 4.5 11 74
12 1.1 1.6 3.3 4.3 10 57
13 1.2 1.5 2.7 4.0 9.5 113
14 1.0 1.5 2.9 3.8 9.0 ,68
15 1.2 1.7 3.0 3.7 15 256

16 , .4 2.0 2.2 3.5 208 73
17 2.8 2.5 2.9 3.4 125 45
18 5.8 2.0 2.3 3.3 75 33
19 2.5 39 J.8 3.2 ' 55 207
20 1.5 22 1.5 3.2 50 156

21 1.3 4.0 1.9 4.0 ,49 148
22 1.2 2.0 102 306 36 53
23 .2.2 3.0 199 618 31 37
24 1.7 12 62 50 26 29
25 1.4 3.3 28 30 19 25

26 3.6 3.3 25 20 16 25
27 6.9 16 84 15 16 18
28 2.2 3.4 54 12 15 14
29 1.8 1.7 43 9.5 14
30 ,1.5 8.2 24 ,394 14
31 1.4 21 862 20

:OTAL 73.0 150.5 766.5 2847.4 1.174.5 1705
MEAN 2.35 5.02 24'.7 91.9 41.9 55.0
riAl 16 39 '199 862 208 256
MIN 1.0 1.5 1.5 3.2 9.0 14
CFSM .11 .24 1. 16 4.32 1. 97 2.58
Ill. .13 .26 1. 34 4.97 2.05 2.9R

CAL '!R 1981 TO:AL 6246.36 MEAN 17. I MAX 687 MIN .77

APR

1'5
14
49
28
23

29
18
16

l1AY

m 10.:11

JUt AUG SEP

I
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WABASH RIVF.R BASIn 

03376350 SOUTll FORK PATOKA RIVER nEAR SPURG:O:ON, III 

211 I 
LOCATION.-Lat 38'17'50", long 87'15'39", in SEiNE! sec.35, T.2 S., R.A W., "ike County, Ry~rolopic !InU 05120209, I 

on right bank at downstrea!!! side of bri dp.e on State Rip,hway 61, 0.5 mile (0. A km) nortb of Enoll Corner, 3.1 " " 
miles (5.0 km) north of Spurgeon, and at mile 8.0 (12.9 km). , , 

DRAINAGE AREA.--42.8 mi 2 (110.9 km 2 ). 

PERIOD OF RECORD.--October 1964 to current year. 

REVISED RECORDS.--WSP 2109: Drainage area. WDR UI-75-1: 1965-74(P). 

GAGE. -Water-stage recorder. DatUlll of gaRe' ie 420. SI'\ ft (128.284 !II) Uational Geodetic Vertical Datum of , 929. 

REMARKS.--Records good. Regulation by ,coal-waehin,;: operation and stl,ip-mininF above gape. 

AVERAGE DISCRARGE.--18 yeare, 50.0 ft 3/e (1.416 m3/s), 15.86 in/yr (403 mm/yr). 

EX~RElrF.S FOR PERIOD OP RECORD.-Maximum discharp.e, 5,900 ft 3 /s (167 m3 /e) June 9, 1979, Fa(le hei,ght, 15.07 ft 
(4.593 m) from ra,tin,!!: curve extended above 3,300 ft 3 /s (93.5 !:I 3 is) on basie of contracted-o'Peninp. and flow 
over-th-:-road l'l<!a::lUrements !\t Rage height of 15.07 ft (4.593 7n); nD flow Jan. 20-31, 1977. 

EXTREMES OUTSIDE PERIOD OF R'r.CORD.-Flood in March 1964 reached a etalle of 13.09 ft (3.99 Ill), from floo~mar1{s, 
discharge, 4,000 ft3/~ (113 m3/e). 

EXTREMES POR CURREn,:, YF.AR,--Peak diechar~e above base' of 1,000 ft 3 /a (28.32 m3 /e) and M&ximum (,,):' 

Date 

Jan. 23 
Jan. 31 
Mar. 15 

Time 

0200 
0500 
0400 

Discharge 
(ft 3 /s) (l!I 3 /e) 

2600 
2970 
1350 

73.6 
84.1 
38.2 

GaFe height 
(ft) 1m) 

11.97 
12.38 
10.00 

3.648 
3.773 
3.048 

Dat~ 

June: a 
Sept. 13 

Minimum daily discharge, 4.0 ft 3/e (0.113 m3/s) Oct. 3, 4, 21, 24, 25. 

Time 

1700 
2100 

2000 
"3040 

56.6 
86.1 

DISCHARGE, nr CUllIC FEET PER SECOND, wj_T:P.R YEAR ocrOBER , 981 TO SEPTEMl!ER 1982 
MEAn VALUES -

DAY 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

TO!AL 
MEAn 
MAX 
MIn 
CFSM 
IN. 

OCT 

4.9 
4.6 
4.0 
4.0 
4.6 

9.4 
8.0 
7.0 
6.2 ; 
6.0 

5.6 
5.3 
5.6 
5.6 
6.0 

6.4 
'2 
21 

6.0 
4.3 

4.0 
4.6-
6.0 
4.0 
4.0 

12 
15 
6.8 

10 
7.2 

.. 5. 3 

2;5.4 
6.95 

21 
4.0 
.16 
.19 

NOV 

5.6 
5.6 
6.8 

10 
7.2 

5.6 
6.(; 
5.6 
6.0 
6.8 

15 
16 
6.8 

68 
26 

11 
7.6 

14 
23 
12 

17 
31 
13 
9.5 

24 

385.5 
12.9 

68 
4.9 
.30 
.34 

DEC 

104 
37 
26 
23 
19 

19 
21 
11'1 
15 
14 

12 
11 
10 , 
9.6 
9.1 

8.6 
9.0 
8.4 
7.7 
7.1 

8.6 
143 
212 

62 
34 

28 
87 
48 
32 
21 
20 

1084.1 
35.0 

212 
7.1 
.82 
.94 

JAN 

22 
37 

145 
288 

67 

48 
33 
27 
2; 
20 

18 
16 
14 
13, 
12 

11 
11 
10 
10 
10 

13 
929 

1080 
160 
80 

67 
50 
41 
36 

742 
1730 

~76>; 

'lA6 
1730 

10 
4.35 
5.01 

FEB 

20:;9 
156 
'39 
118 

95 

74 
56 

- 47 
39 
33 

29 
26 
25 
24 
30 

342 
259 
151 
105 
90 

86 
66 
57 
52 
44 

39 
36 
39 

2516 
89.9 

342 
24 

2.10 
2.19 

l1AR 

39 
35 
35 
66 
57 

44 
46 
39 
33 
33 

105 
94 

171 
149 
588 

,60 
101 

81 
258 
156 

200 
98 
81 
67 
62 

60 
52 
50 
47 
47 
70 

3124 
101 
,88 

33 
2.36 
2.72 

APR 

52 
55 

189 
7'7 
72 

66. 
52 
5A' 
58 
48 

48 
43 
38 
35 
33 

80 
247 
85 
60 
52 

40 
35 
32 
31 
32 

33 
31 
26 
23 

- 25 

1756 
58. <; 

247 
23 

1. 37 
1. 53 

CAL YR 1981 TOTAL 10010.2 MEft~ 27.4 MAX 502 l1IN 4.0 CFSM .64 
WTR YR 1982 TOTAL 20149.0 MEAn 55.2 MAX 1730 l1IN 4.0 CFSI1 1.29 

MAY 

24 
23 
23 
21 
20 

20 
90 
50 
29 
23 

23 
21 
IS 
16 
1'7 

17 
16 
16 
23 
19 

32 
60 
23 
18 
16 

16 
17 
15 
35 
26 
0<; 

862 
27.8 

95 
1'; 

.65 
.7'5 

JUN 

83 
26 
17' 
16 
17 

16 
14 

537 
15fl 

61 

36 
26 
24 
1~ 

17 

95 
33 
21 
18 
15 

13 
14 
13 
12 
11 

12 
11 
43 
26 
16 

1422 
47.4 

537 
11 

1. 11 
1. 24 

IU 8.70 
IN 17.51 

Jui 
12 
12 
19 
13 
'1 

10 
10 
23 
12 
12 

25 
12 
10 
8.9 
A.3 

7.2 
10 
14 
11 
10 

9.5 
8.5 
8.5 
1'1.1 
9.5 

8.5 
6.8 
8.1 
g.o 
7.2 
8.1 

342.2 
11. 0 

25 
6.A 
.26 
.30 

Gage hei,;:ht 
(ft) (m) . 

11.21 
"12.45 

AUG 

8.1 
6.0 
7.6 
8.1 
6.8 

g.o 
8.5 

10 
9.~ 

6.8 

12 
6.0 
6.4 
6.4 
5.6 

13 
7.2 
6.4 
6.4 
7.2 

10 
8.1 

14 
12 
7.2 

6.0 
51 
0.5 
A.S 

10 
205 

498.; 
16.1 

205 
5.6 
.38 
.43 

3.41'7 
3.795 

SEl' 

246 
285 

62 
27 
21 

15 
13 
11 
11 
10 

9.0 
8.; 

640 
396 

94 

44 
27 
27 
22 
19 

19 
14 
13 
20 
43 

22 
19 
17 
14 
12 

2180.5 
72.7 

640 
R. <; 

1. 70 
1. 0(\ 

I 
I 
I. 
,I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 



WABASH RIVER BAS III I 0337 5800' HALL CREEr. nEAR ST. ANTHOnY, lIT 

LOCATION.-Lat 38·21'45", lon!( 86·49'43", in m./iNWi sec.11, ~.2 S., R.4 W., nubols r.ounty, Hydrolop.ic 'I 05120209, on dovnstream side of ri~ht pier of bridp.e on County Road 125 Sout'1, 0.7 !'lile (1.1 km) upstream 
Grassy Fork, 3.3 miles (5.3 km) north of St. Anthony, and at mile 4.1 (6.6 kl:! ). 

DRAInAGE AREA.--21.8 miz (56.5 kmZ). 'I PERIOD OF RECORD. --October 1970 to current year. 

REVISED RECORDS.-WDR IlI-75-1: 1971-74. 

209 

Unit 
from 

GAGE.-Water-st",~e recor6er. Datum ,of gaFe is 459.22 ft (139.969 m) National Geodetic '{ertic'll Datum' 61' 1'129 '.1 (levels by State of Indiana: Department, of Natural Resources). 

. iREMARKS.-Records tail'. , , 

. " 

AVERAGE DISCHARGE.-12 years, 33.4 tt 3 /s (0.946 m3 /s), 20.81 inlyr (529 mm/yr). 

'IEXTREIlES FOR PERIOD OFRECORD.~Maximurn d1scharlle, 1'.500ft.3 /s (326 rn 3 /s) July 26. 1979,lla,ze hei~ht, 15.30 tt 
(4.663 m) from contracted-o:oeninll and flov-over-the roac measurements at ~I!e hei~ht of 15:30 ft (4.663 m); no 

, flaw for !!lany days in most years. 

EXTREMES FOR CURRENT riA~"~':"-Pe8k dischar~e above base of 950 tt 3/s (26.9 m3 /s) and maximum (+): ... ';. .:' 

D i schar-ge ' 
(tt 3 /s) (rn 3 /s) 

Gape 
(ft) 

h'eifht ' 
rn) 

Discharp.e ' 
(ft 3 /s) (m 3 /s) 

Gap:e 'hei~ht~" !~,,~,: 

(tt) (rn) Tlm~ 

Jan. 22 2000 *2960 83.S 
0400 1760 49.8 
0500 ,12,90 36.5 

*11. 87 3.618 
11.27 3.435 
10.92 3·32A 

Date 

Apr. 3 
Sept. 1 

Time 

0600 
1900 

I
~~~: ?~ 

Minimum da.ily discharge, 0.30 tt 3 /s (0.008 m3/s) Au/!. 26. 

I 
DISCHARGE, III CUllIC. FE~ PER, SECOND. WATER YEAR ,OCTOBER 1981 TO 

IlEAIT, VALUES 'I : ,",: OCT nov DEy JAN FEB MAJ:\ APR MAY '. ':"-

• 73 1.4 106 19 95 10 14 5.2 

I 
.70 1.3 34 46 49 9.P, 15 4.7' 

", .68 1.2 18 122 66 12 380 4.4 
. 66 1.1 14 . 286 49 45 7(>, 3.9 
.70 1.2 10 60 34 31 54 3.6 

1.7 1.3 8.4 42 24 25 44 3.5 

I 1.5 1.1 7.8 27 22 21 31 7.6 
c 1.4 1.1 6.4 19 21 , 17 29 6.0, 
9 1.3 1.3 5.6 17 19 15 34 ,4.4 

10 1.2 1.6 5.0 14 16 14 29 3.8, 

1'1 1.1 1.3 4.7 12 14 34 24 3.3 
12 1.0 1.2 4.8 10 13 45 20 3.10 
13 .96 1.2 4.1 9.2 12 188 17 2.7, -

, 14 .92 1.1 4.2 8.6 ' 11 109 15 2.5, , 
15 .98 1.1 4.1 8.2, 51 610 13 2.3, ' 

1'6 1.4 1.4 3.5 7.7 216 123 12 2.3 
1'7 2.4 2.2 5.6 7.0 112 70 158 2.2, 
18 ' 3.5 1.6 4.2 6.6 60 51 57 3.1-
19 1.5 40 3.6 ,6.3 41 155 34 3.1 
20 1.3 15 3.1 6.7 35 : 81 24 3.6 

11 1.1 4.8 4.0 8.2 33 n 17 2.7 

A 1.0 3.6 . 179 1100 23 . 48 1'3 13 
.97 4.A 238 1 I 10 20 36 11 8.9 

24 .93 14 58 "1 18 26 9.8 4.5 

I: .86 5.S 35 35 14 21 9.5 3.8 

4.3 20 28 20 13 18 8.9 4.8 
.. 7 6.6 34 66 15 12 15 7.3 8.,? 

29 2.4 10 43 9.8 ,., 13 6.2 4.4 
29 l.EI 6.9 2E1 8.1 13 5.8 21 

I? 1.5 89 19 577 13 5.6 27, 
1.4 19 1080 23 5q 

'. JTAL 48.49 271.6 973.7 4768.4 1104 1963.8 1176.1 233.3 
'lEAl! 1. 56 9.05 31.4 154 39.4 63.3 39.2 7.53 

IX 6.6 89 238 1110 216 610 380 59 
II .66 1.1 3.1 6.3 11 9.8 ').6 2.2 
SM .07 .42 1. 44 7.06 1. Ell 2.90 1. 80 .35 

.08 .46 1.66 8.14 1.88 3.35 2.01 .40 

I~ 
YR 1981 ~OTAL 5430.24 MEAN 14.9 MAX 424 MDl .09 CPStl .68 If! 
YR 1982 TOTAL 12689.49 I':!'AIl 34.8 MAX 1110 MIl! .30 eFStl 1. 60 Pl 

992 
1920 

28.1 ' 
54.4 

SEPTEMllER 1982 

JUrl" JUL 

62 3.1 
14 2.5 
7.8 2.'1 
6.2 2.5 
5.4 1.8 

4.2 1.4 
3.6 1.4 

10 5.4 
7.8 2.9 
5.6 2.4, ' 

3.9 26 
3.8 3.2 
3.R 2.4 
3. I 1. 'I' 
2.9 1.7, 

37 1.6 
9.2 4 • .<\ 
5.2 10 
4.1 3.5-
3.3 175 

2.9 13 
:? 5 19 
2.3 4.8 
2.0 3.2 
1.9 2.4 

1.8 2.0 
1.8 1.7 

55 1.6 
11 1.4 
4.4 1.4 

1.2 

288.5 308.1 
9.62 9.94 

62 175 
1.8 1.2 
.44 .46 
.49 .53 

9.27 
2L 65 

10.48 3.194' 
11 .37 3.466 

AUG- SEP 

1.1 758 
.94 147 
.85 33 
.78 13 
.72 7.1 

.76 4.7 

.93 3.6 
1.9 2.9 
1.6 ' 2.5 
1.4 2.2 
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-


	VOLUME 2 OF 3 - APPENDICES
	APPENDIX A
	APPENDIX A1: DETAILED LOGS OF SUB-SURFACE MATERIALS ENCOUNTERED DURING DRILLING AND THE DRILLING TECHNIQUES EMPLOYED AT EACH WELL
	APPENDIX A2: GRAPHICAL REPRESENTATIONS OF THE LITHOLOGIES AT EACH MONITORING WELL
	APPENDIX A3: GRAPHICAL REPRESENTATIONS OF THE CONSTRUCTION DETAILS FOR EACH MONITORING WELL
	APPENDIX A4: SUMMARY OF THE GROUNDWATER ELEVATIONS OBSERVED IN THE MONITORING WELLS DURING THEIR INSTALLATION
	APPENDIX A5: LABORATORY TEST RESULTS FOR SAMPLES OF THE UNCONSOLIDATED OVERBURDEN COLLECTED FROM SELECTED MONITORING WELLS
	APPENDIX A6: RESULTS OF FIRST-YEAR QUARTERLY ANALYSIS OF GROUNDWATER SAMPLES FOR BACKGROUND PARAMETERS
	APPENDIX A7: DYE AND HEAVY METAL ANALYTICAL RESULTS FOR SOIL SAMPLES FROM WELLS AT THE DYE BURIAL GROUNDS
	APPENDIX A8a: RESULTS OF SECOND-YEAR ANALYSIS OF GROUNDWATER SAMPLES FOR GROUP II AND III PARAMETERS AND EXPLOSIVES AT THE RS
	APPENDIX A8b: RESULTS OF THE THIRD SEMI-ANNUAL SAMPLING EPISODE
	APPENDIX A8c: RESULTS OF THE FOURTH SEMI-ANNUAL SAMPLING EPISODE
	APPENDIX A8d: RESULTS OF THE FIFTH SEMI-ANNUAL SAMPLING EPISODE
	APPENDIX A9: SUMMARY OF SAMPLING AND ANALYTICAL PROCEDURES
	APPENDIX A10: BRIEF DESCRIPTIONS  OF SURFACE WATER, CLIMATE, TOPOGRAPHY, AND SOILS AT NWSC
	APPENDIX A11: SUMMARY OF WELL DRILLING AND SAMPLING METHODS
	APPENDIX A12: SUMMARY OF THE T-TEST USED TO IDENTIFY STATISTICALLY SIGNIFICANT DIFFERENCES BETWEEN OBSERVED AND BACKGROUND GROUNDWATER ANALYTICAL MEASUREMENTS
	APPENDIX A13: RESULTS OF THE STATISTICAL ANALYSIS OF THE FIRST AND SECOND-YEAR ANALYTICAL RESULTS FOR SITES 2, 4, AND 6
	APPENDIX A14: PAPER PUBLISHED BY LORD, ET. AL. WHICH CRITIQUES TEN POPULAR GEOPHYSICAL SURVEY TECHNIQUES
	APPENDIX A15: DISCHARGE SUMMARIES FOR STREAMS NEAR NWSC WHICH WERE USED TO ESTIMATE DISCHARGE RATES FOR STREAMS AT NWSC





