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Summar 

The Naval Weapons Support Center (NW%) identified areas on its instal- 

lation where contaminated materi.aLs have been buried and determined that a 

groundwater monitoring network at each area was required to identify any 

subsurface contamination which might have resulted from these disposal areas. 

The NWSC requested'the Waterways Experiment Station (WE'S) to install a ground- . 

water monitoring system around each identified dis,posal site.. A total of 13 

groundwater monitoring networks; 83 monitoring wells; were installed in 11 

sites throughout the NWSC. Each site contained fr'olm 5 to 1.5 monitoring wells 

with the number of wells dependent on the area of leach site, the number of 

groundwater flow patterns encountered, or the number of disposal areas per 

site. 

The WES conducted a soil sampling and drilling program to define the 

hydrogeologic characteristics and to locate and in:stalL the monitoring wells 

at each site. The sampling and drlllling program sdentified two sites where 

the water table was encountered in the unconsolidat'ed overburden and in t'he 

remaining sites, the water table was encountered in fractures in sedimentary 

rocks at depths of Less than 10 ft to a maximum depth of L2L ft. The direction 

of groundwater flow varied, but generally conformeld with the surface flow at 

each site. Overburden thickness at the sites ranges from less than 1. ft to ' 

more than 40 ft with soil types of predominantly cLay, silt, and sand. The 

rock underlying the overburden consists of sandstone, shale, limestone, a,nd 

interbedded coal seams of Pennsylvanian and Mississippian age. 
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PREFACE 

This study was performed b:y personnel of the Geotechmi.cal Laboratory 

(GL) of the U., S. Prmy Engineer ‘Waterways Experiment Station. Funding for 

this study was autbo,rized by Mil.itary Interdepartmental Purchase Rlequest 

(MIPR) Number NOOL(IIr-,-l:~P-04575 d.ated 6 June 1981 and amended. 22 October 11981. 

The field work. was conducted during the period 17 August 1981 to 

1 December 1981. ::oi-1 testing and data reduct1o.n were performed from January 

1982 to April 1982 and report preparation was accomplished during this same 

period. The drilling ‘was performed by t.he Exploration Group (EG), Engineering 

Geol.ogy and Rock Mecllanics Division (EGRMD) , Gl,, under the supervision of 

Mr. Joseph B I Ihtnbi.3 r ?, Engineering Geology AppliCatitrnS G~:oup (EGAG) 0E the 

EGRMD. The physical soil tests were performed by tile” Soil. Testing l%cil.ity, 

GL. Messr:;. ,Jera.L? 1). B,roughton and Dale c. !Barefoot, E,GAG, assi.sted in data 

compilation and ana.lysFs. Mr. Dunbar prepared the report. 

The study ~rla:~ ~:onducted under the direc.t supervision of Mr. John 11. 

Shamburger, Chief, E’:GAG, and Mr. Mark. A. Vispi, Chief, E,G, and under .the 

general. supervisic.lr- II~ Dr. Ik,n C. Banks, Chief * EGRHD, and I&s. WilLiam IF., 

Marcuson III and 1%~ I E, HadaLa, Chi.ef and Assistant. Chief, CL, resl~ect,ively. 

Special acknl:+r ledgment is extended to Pllrs. Cai.hy Andrews and Yr. Eric 

Foster of the Naval IJeapl:)ns Support Center for their ass l.sta,nce during the \ 

study. 

Commander ant: Director of WES during t:h,e conduct of tlte study was 

COIL Tilford C,, Creel ,, GE., The Technical. Director was Mr. F. R. Brown. 
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PART I: INTRODUCTION 

Background - 

The Naval Weapons Support Center (NWSC) has located areas on its premises 

that might contain buried hazardous waste. These hazardous waste areas re- 

sulted from 1andfi:l dumping operations and the production and disposal of 

military ordnance. The NWSC determined these waste sites required a ground- 

water monitoring network %o help ascertain <any subsurface contamination prob- 

lems which might result from these areas. 

Purpose and SC= 

The purpose of this investigation was to define the hydrogeoEogica1 

characteristics of each buried waste site and design and install groundwater 

monitoring networks around these buried waste sites which would conform with 

state and Federal requirements. 

This study w;Is performed at 11 predesignated areas on the l&EC where 

subsurface contaminations were suspected. Activities during the study included 

field exploration, soil sampling, we:11 installation, and physical soil testing. 

Chemical anal.ysis of soil and water samples was conducted by the NWSC and are 'e 

not presented in this report. 



PAR ‘I’ :I. I : ENVIRONMENTAL SETTING 

Geographic. Location. 

The IWSC is located in southwestern Indiana 3.~1 the nor ttlerrv half of 

Martin County and ex.tentlt; :into portions of Greene:?, Daviess, and Lawrence 

Count 1es. It is situated approximatrly 7.5 miles southw~est 01’ In,di.anapol is and 

approximately 45 miles ;outhwes t of Bloom:ington, the nearest met.rr~pol.it.al~ 

area. The NWSC covers mcrrc.! than 60,OCO acres or an area r<)ughJ.y ten m:~lcs hy 

ten mi les. Figure 1. shows t!he NWSC and surrounding area whi.ch ls predominant 

rural. 

Cl imate --- 
j i 

The IWSC is loca,tcsd in. ,I warm temperate climate zone. h general. 1 

summers are warm and hurrtitl whi.Le winters are mild with cold periods of short 

duration. Teniperaturti! rangt?s from an average maximum JuLy temperature of R?‘F 

to an average minimum S;tnuary temperature of 2fr”F,, Precip-iration. is nc:!arly 

evenly distri.buted th~r~c~ugk~out t:hc? year- with maxi.mum prt?cipiTat i.on occurring 

during spring and ear ‘.y summer. The IWSC averag!;es 44 inchc!s of precipitation 

yearly with 42 inches tsf rain and 1.5 inches of snow. Average hllmidity ranges ” 

from 40 tu 90 pf:rcerit, in sumner and 60 to ‘90 perrent in w.in.tt:r. 

‘Topography m-s- 

Surface relief at the NWSC consists of gent.1.y rolling hills and steep 

:;ided ridges which arc! dissected by numerous we1 l-de E lned dr ;I i;.rrageway s . 

Elevations at the Mi’I:f.: ;Ire higher in the east and decline towards the west. 

The highest elcvatio:1 o(:c~~r:s in tile extre,me eastern por1:ion tri.th an c Iclvation 

,3f 8fjO feet (f-t) pJ;in ,~,!a Level (EISL,) while. the lowest elcv:1tic,n af 401 ft. WI, 

occurs in the souCllr;e!;t(?ril part ion crf the instal .Latj On. 
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The United St,st:es Department, of Agri.cullture ident.ifi.es three--fourths of 

Martin County which ~::ontains the major portion of the NWSC as belonging to the 

Zanesville and Musk:ingum soil sea-ies. These series are 1,dent ,ified as a dark 

brown organic silt Loam at the surface, under’tain by 48 inche:; of mott.led tan, 

grw , and yellow cl,xy wi,t.h varying percentages of sand and s ilt. (?ccasionally , . 

a clay hardpan occurs between 25 alnd 32 inches below surface. WES borings 

encountered soil thickness at the NWSC from Less than 1 ft to an exc~?ss of 

40 ft. These borings identified a surf icial organic layer under-Lain. by clay, 

silt, or sand. 

Geolox -- 

The NWSC lies in a region of Indiana which was no‘t covered by Pl.eistocene 

glacial deposits. ‘l%e surface deposits are divided into two t:ypes;; unconsol i- 

dated deposits of l<zcent and Pleistocene age and -residual soi Ls :Eorrwd! from 

the underlying rock. Recent and PLeistocene deposits OIZCUL’ 1.11 the many small 

floodplains througho,tlt the NWSC and are composed of alluviul~, co.lluvial, and 

pa.Ludal silt, sand,, ,and gravel; and lacustrine clay, sil t , and sand., Residual 

soils at the NWSC were derived from t.he underlying sedimentary rocks of the ” 

lower Pennsylvanian Raccoon Creek Group and the upper M.i sskss ippirln Stephensport 

and the West Baden Croup!!;. These soi.Ls are clay, silt, and :;and. Lo we r 

Pennsylvanian rock at the NWSC consists of shale, sandst.oncb,, and coa L beds 

whi.le upper Miss i:.:.sipp.Lan rock consists of limestone, sh.;ii.e:, .and sandstone. 

Since the hWSC licr; con the eastern edge of the Illinois Strul:tural Ingrain, the 

Pennsylvani.an and Mississippian sedimentary rocks dip west-sorrthwest between 

30 and 35 ft per rni.1.r: into the basin. Table 1 present:; tile stratigraphic 

column of unit:; i~lltir:r .Lying the NWSC and Figure 2 shows the dist ribut ion of 

these units on the irr’st al. lation. 
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Lesnd - -- 
1. Racoon Creek Group 
2. Stephensport Group 
3. West Ba'den Group 
(After Hutchinson) 

Figure 2. Distribution of rJeolo%ical Groups at the NWSC. 
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The surface clrni.nage at the NWSC has formed a dense dendritj.c pattern 

throughout the insta I .Lation that flows in a general southerly or southwesterly 

cdi.rection. Seven creeks in Eive drainage basins carr)r surface water off the 

installation where it eventual Ly drains into the E:ast Fork ~of the White River. 

Figure 3 shows the biIs.ins and drainages of tire P&‘S,C. Dr;i’fnage Basin TV con- . 

sists of Boggs and ‘Turkey Creeks which are the primaq drainageways for the 

install.ation and dr a XII. the majority of the Sa~ea. The 11oril-1 anjd northwest 

section (Basin I) is drained by F’urst Creek, the thastern portion (Basin III) 

is drained 12;~ the !:;LI I.pllur Creek Complex, the extreme t*astt?ri:1 porti.on (EIasin TI) 

is; drained b:y Lndia.:n,!I [Creek, and the southwestern sect :~.on (Basin ‘V) is drained 

by Seed Tick Creek. ALso located within the instal.lati.on ,are several small 

ponds and Lake (;rechnwood, an 800 acre sprin,gifed Lake in ,the northwestern 

port ion of the i nst <a I lat ion. 

Groundwater ,-- 

Detailed grotlntiwater information at. the NWSC is Lacking since pot able 

water i.s derived primariiy from ‘Lake Greenwood. R.eg.ional..ly , groundwater flow 

is expected to conform with the westward dilpping E~c!dr~,ck with a gradient 

approaching .the df.11 wh :tle locaLL:y, groundwatcr flow .L.s likely to paraLLe1 the 

surface drainage OI’I it:hr? installation. Well& l.nstal.Lohl b:y WES for the ground- 

water monitoring network generally showed groundwater flow agreed with Local 

drainage * Soa.sonaL t"I.llCtllat iOIlS in the water taLLc arfb expected to he ,,s.Light 

since precipFt3t. l.ori j.s well distributed thr’oughout, the year. 
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PART .I I I : DATA COLLLECTICN 

Field Exploration --- 

The hTS began installation of a groundwater monitoring system around 

each buried waste site in August 198l and concluded work in II~e~ember 1981. 

Thirteen grou.ndwat&r mcrnitorin,g networks (containing a total of 83 monitoring: , 

wel..Ls) were insta.L.Led at .I.! sites on the NWSC. F.igure 4 identiiixs and 1oc:ates 

the disposal si.t,es on t ht:! HWSC. The installation of each network invollved a 

soi L sampling and drill irrg program to help define the hydrogeol.o,gica:L charar- 

teristics at each site,, Tht? NWSC Was responsible for the ~mp.1 :i,ng and c’hc!micaZ 

analysis of water samp.l es from each rnonit’oring si.te, with the 1lES assisting 

the NWSC in obtaining wat ex samples from the Demo.Lition. Area, the Old RIf1.c 

Range, the Azmunit,iorw Uurn:i.rtg Grounds, an’d tfie Dye Burial Grou~~tls,, The NWSC 

initiated, prepared, and m~.~n.<Ltored aL1 safety aspects of” thy’ J:I:-il. Ling and 

sam-pling operat i0n.s. EJetbe:;sa~~y support equipment, facilit j.es, and personnel 

were also provided by i:hc 1lWSC. 

Fie Id procedu.re -- 
The Fnstnllat ion of ;L monitoring network around each si.tc? was conducted 

in two p!mses;. Phase one, was concerned with dete-rmi.ning depbh 1x1 grounduatexv 

and the direction Iof gro~lmdwter flow by installing thrcae monir:orLng we.l 1s *. 

around each dlisposal are;., . GJel.P Jocations were based on the s.1~ topography 

and estilcated water talllc~ ~:radicnt, and wells were located 21.; I:.0 75 Et: from 

the site perimeter. h%t?r~ ~int;tatl.ed, the wells' formed an npprox:imate equilat- 

era L triangle around th;rtIi ivrea with one well up gradient ant1 the remaining two I 
wells down gradient of eaclt disposal E;:ite. Water level measurercerlts were 

recorded daily for sevckn Id;lys and weekly thereafter followi ni: teach we1 1 instal- 

lation (water levels wcbrc’ ~r;lsured with an M-scope, a device simiLar to a 

Vo t t-ohm meter). ‘Ike* IqW$#C surveyed a11 well Locations and r:i.st?r ;pip,n eleva- 

tions prior t.o implementat ion of the second phase. Crou ndwn t c! Y- e I. CV,~ t i ens 

the plane of thr wat6’1 

from t’he three initial wr:ll.s wcrc used tu determine the dircA(:t ion of flow and 

itc. table for each (disposal s 
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!Site Name -.----_-_ -----_ 
Mustard Ga.s Burial Grounds 
Dye Burial Grounds 
Ammunition Burning Grounds 
McComish Gorge 
Old Burning, Pit 
Demoliti.on Area and Old 
I<if.le Range (included under Site 6 but separate area) 
Flighwny 58 Dump Site A 
tl ighwly '58 Dump Site B 
Pest Conltrl:ll Area 
Rockeye !iJlIc 
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Phase two consisted of :inst:all:Lng a sufficient number of weJ.Js to obtain 

a minimum of three! m~onitoring wel. Ls along the down gradient perimeter of each 

disposal site. Tl,~ese wells were located 25 ‘to 75 ft f,rom the si.ttz perimetctr 

and equally spaced .a.Long the down gr,adient length t.o insure opt imum subsurface 

coverage. Addi t Ion,:i:L monitor.in$; we1.L~ were -inst.all.ed where more than one 

direction of flow i~as encountered or where the down gradient perimeter was 

.Large. Prior to (iii L.iing the down gradient wells, El SIJ rVt~!y~ECl g~ClllI1.d elevation 

was obtained whert! possible, -if not, an estimate of the gr-olllnd ~~.Levatt:on, was 

made to predict th? depth where groundwater woulmd he enco~lntered. tf- the 

water table was a~; prt*d:i.cted, the remaining down gradient we Lls were installed. 

If the water tablo ‘~3:; not at the predict.ed depth, the coarnplc:ted we L I. was 

g:iven time to stalril,i;!:e and the new three point problems sol,ved with the next. 

weJ..l. Located accordinj.:ly. 

Soil sampling proc: educe i 
- --_.,--._ 

Undi sturhed artd di.sturbed soil samples were obtainctl ~i!;ing two truck- 

mounted Failing J.‘rO(I dr.i:.Iling rigs. An undistur:bed so j .1. sample is defined as 

a sample of minima 1 disturbance suit.able fair lablorator:y tt:!st ing. ‘I’hr: primary 

method used in oht: 3 ining lurldisturbed soil. samples was with ,a 3-.Lrrch (in.‘) 

-diameter (diam) , f i:c~d piston sampler or lIvor,sl.ev sam’p l.er (Figure ‘i) . A 

3-in. Shelby tube: ,, n,ountclI to the sampler head, was pushed ‘wi.th hydf-iliiL1.c 

pressure into the str;‘rtum being sampLed. The sampler was retrieved from its 
3. 

posit ion. and the t: ut::e removed from the sampler head * Approxi.matel;y ‘3 inches 

of the soill sample was removed from the hotton of the ttrhtz Ear Field classifi- 

cation and then seaJcd into A j,ztl. and labeled. Field I: l.assI Fi.cat :Lon consisted 

of identifying soi 1 ‘type, color!, consistency, water cont~~111:, and any other 

v:isible physical ~‘1aracterist.icr;. Packers were inserted 4;.n each end of the 

sample tube and tlit? S;CII]I~IZ tube l.abeled for storage at t tit: IWSC for I.ater 

shipment t 0 WI:S for pl:ys ical test ::Lng . 

sample tuhc and orrtrbr t,arrr:l with bit w!hich is drilled fnto ‘the samp1.e interval . 

‘I’hcse methods wert” ~~rir;:arily used with ‘hard so ils or weattlered :rocl:. ;I& very 

coarse soils where t 11t1 Iiv~orslcv t; a m p 1 c r wa s 12 11 t t' f f c (‘ t iv tl ,, 
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Disturbed s#z~iL samples were obtained with a split-spoon sampler 

(Figure 7). A disturbed soil sample contains al.1 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 tc obtain a sample. This sample loss generally oc- 

curred in very moist or wet sands. The spl-it-spoon sampler was retrieved from 

its position, disassembled, 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. 

Additional disturbed soil samples were requested by t'he NWSC from the 

Dye Burial Grounds and an ash pile at the Ammunition Burning Grounds. These 

soil samples were obtained with a folding auger alnd composite jar samples were 

made for every 5 ft of materia:L sampled. The NWSC required these samples to 

conduct chemical. analysis on the soil and ash from these areas. 

Sampling frequency 

The sampling program called for 3-in. fixed piston undisturbed soil 

samples to be taken at 5-ft intervals - 0, 5, .LO . . . ft - until (either the 

water t.abJ.e or rock was encountered. If water wais encountered in the over- 

burden, two additional soil samples were taken at 5-ft and IO-ft be.Low the 

depth where water wa:; first encountered. If bedrock was encountered, boring 

advance was changed to rock drilling. \ 

Boring advanc:e hetwcen sample intervals was made with either a hollow 

stem auger or folding-solid auger. The hollow stem auger is a combination 

casing and auger which is used in soils wberc: the bor:ing will collapse when 

not supported. 'Ihc! foLding or solid auger was used primari.Ly in boring advance 

where sniL borings tended to r'emain open. The hoLlow stem auger was used only 

at McComish Gorge and the Old Burning Pit where soils were predominantly 

coarser-grained. 

Drilling 

Drilling was initiated where rock was encountered. Rock drilling at the 

NWSC was done eithc:r w,i.th a 5-5/g-in. rock bit or 4-in. inside diameter 

(I .I).) x 5+in. outside diameter (0.D.) core barrel with diamond bit 

(Figure 8j. At Le;tst one boring per site was driLled with the core barrel 
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to provide detailed Lithologic information and the remaini.ng borings were 

drilled with a reek bi,t.. Bori.ng advance was ended when ,the boring was 10 f t 

bel.ow the water table. 

Air was used as iI medium during rock drill?lng. A 16580 cubic feet per 

minute air compressor furnished t:he necessary pressure to remove cuttings from 

the boring and Luhr-icate t.he rock bit. Euring the coring operation it was 

occasionally necessary for water to be used as a dril Lling medium :Instead of 

air. This occurred when the bori.ng was too deep for r:utting,s to be efficientLy 

removed by air or the: water ta‘b.le prevented t,he cuttings from re,ac:h:i.ng t:he 

surf ace. The preferred medium w,as air because water could mask the water 

table. 

Samples from core borings ‘were not saved, but der:a,il,ed 1.it’hological logs 

and photographs were made from rOck samples. Lit~iological ‘classification from 

rock bit borings was made on drill cuttines’ &hi.chL identified type,. color, 

grain-size, water (.,ontent, and d,riLling resistance of t.he material.. Appendix A 

contains the f iei1.d ‘boring logs a,nd Appendix 8 gra!phica.l.l.:y summarizes the 

information from tl:e field bor:ing logs. 

Well installation 

We1.J instal! .1.;d t i.on far each boring was dependent on thie site geology. If 

the wat:er table wah; t-.ncounttrcti in the overburden, onf: of threie !;.I tunt j.o#ns 
*. 

could occur whicjl ~a::; easily determined during the soi. sam,pl.ing operat:i.on by 

pushing two undisturbed soil samples below the depth ‘where water was encountered. 

Where the saturated zone was found to equal or exceed 1.2 I ‘5 ft, we1 1 installa- 

.tion would correspond to Figure 9 and where the satur,at ed zone was .l!ess than 

12.5 ft, we.l.1 installiation wou.Ld correspond to Figure IO.. The th.i.rd type of 

overburden well instal.Lati.on is ill.ustrated in Figure 11 and occurs where the 

saturat.ed zone is less than 12,.5 ft and overIies rock. Figure 12 Illustrates 

:Lnstall.a t ion where the w,ater table is in rock whicil reprc!sents the majority of 

wells installed at ,ttle XWSC. 

A. we1 1 string: was made from Z-in. schedule 40 PVC pipe after the deptll 

of the monitorinl: ,r*el I was determIned. All well strings c.lonsisted of a. bottom 

capped sil,t tray), .a slotted sect: ion of PVC Iscreen (prc!construc.tec! .LC)-ft 



- 

CL: 

I’ 

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

I 

-- 
+ 

3.0’ 

-.-- i--- ----.-- 

Stickup 

d 

P Grout 

b 1 ._-__--- --- ----- 
Bentanite 2.0' 

2.0' 
__--- 

3 
Soil ._____--_-. 

T - - 
1 ’ - - - Well Sc:reen 

5.0’ 

c -- Jz 
Sand F'i .1 tc:tn T 

‘5.0’ 

I-- 

---- F ---- 

.S.O’ 

L 1 ---- - S'il t Trap 

--.--- J 

;!. 5 F Last sample 
--.-._-.__-_--__- k -_--_- -_(-- --I_-.--.--- 

Q Water dep~th at time of dr 1 .ng 

Figure 9. Monitoring Well When Saturated Zone 
Equals 017 Exceeds 12.5 ft. 



Stickup 

-1 
-..-_.-- ._-._.--.-_-..---_ 

Grout 

-.- 

-.- ..-_ _._.._ -. -4 ___..----- ! 
Bentonite 2 . 0 ’ 

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

2 . 0 I 

f -.-- 
__ __-.--.- 

5 . 0 ’ 

; :. I 5.0 fi , 
> Bentonil: e 

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

- 

i 

J P 
/ 

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

I) - 

----- 
f 
3.0’ 

- .-.-- ---. L- _-... - ___.. - ..--- 

We :t :t SC reen 

-,-.-- .--- J 



-- 

1 .__.._-. L __---. 

,‘ 7 
/ 

/ I 

i 

--- 
--Y------- Stickup 

- ---,--- .-.- ------- 

Soil 

Grout 

Bentonite 

i 

2 I) 0 ' 
.___ - .-._ ------, 

2.0 

f 
.- --. 

5.0' 

Sand F ilter 

i 

r7 ._-_----_ 

_- 

i 

Variable 

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

t  

- - -  

Bentonite C'ariab1.e 

7 ‘I 
I 

Well Screen I 
1 

Silt Trap 
Rock 

-- -L --- 

Liz. Water depl:h at time of dril:Ling 

Figure 11. Monitoring Well When Saturated Zone is T.ess 
Than 12.5 ft Thick and Overlies Rock. 



S t i.ckup 

Gruu t: 

Bent0nit.e 2 . 0 ’ 

i- ‘i;lz ._._-..- ---. -.. 
Sand F-ilter 

k 

5 * (3 ’ 

1 _._-__-----, .--, 
‘j ,, I? ’ 

1 
____----.... 7 

3.0’ 

A _______ ,- _..__ -- - ---... - ..--., - .----...-__ 

- ---._-____ .-- -._ -.- -.- 1 
-4 Rock 

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

1; 

I 

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

Sil. t ‘I’r.lp 

____-_ .̂  ___ --_... 1 .._. ----.-..e-.-. 11 _---.-.-. -.-.-.-_. 1 _-_ “_. .-. ..-..-._ ,- .__,_____--. 



I 
a 

f 

.f 

I 
1 
ft 1 

,I i 
rL 

sections with slot width open:ing of 0.020 in.) and a isol id r iser pipe: extending 

3 ft above ground surface. AI1 joints were sealed w,ith WC cement to prevent 

1 C!6lkit{:L illld Cl t11113 I I IIt? t WIIH ?i!tWC’il I II t0 t lIta ririrr pipe c:Ip to rrl low rcl11d3l ix,u- 

tion of pressure. In shallow borings the well string was lowered as a complete 

unit. while in deeper borings it was necessary to glue the wel.1 string in 

sections when lowering to the desired depth. :Cf the hol:low stem auger was 

u.sed in boring advance (Mc.Comish Gorge and Old Burning Pit), the weILL string 

was lowered through the hollow stem auger and Ithe hollow stem auger removed. 

Well completion was dependent on the applicable geological Icondition in 

Figures 9 through 12. If the saturated zone was less than. .L2. 5 ft and was 

underlain by soil (Figure 10) or bedrock (Figure 11). a bentonite seal was 

placed around the silt trap to prevent possible contaminat:ion of the underlying 

material from the water table. If the saturated zone was greater than 12.5 ft 

(Figure 9) or the watvr table was found in bedrock. (Figure :L2), a washed 

filter sand was placed around the silt trap. In all. construct ions, the annulus 

between the well screc?n and boring wall was filled with a washed filter sand 

(laboratory test resu Lt!i on the fi.Lt:er sa.nd are contained in Appendix E) to a 

level approximately 2 ft above the top of the screen,. fol towed by approxi- 

mately 2 fft of bentcnitc. The remaining annuI.us was grouted using a water,, 

cement, and bentonire mixture. The bentonite was added to the grout to prevent 
I. 

shrinking and cracking during the curing process. !?urface depres,sions caused 

by settling of the g,rout rni.xtures were later fi.Lled with a similair mixture. 

In certain locations additional protection to the well was supplied 'by a 

3-in.-diam, steel. pipe with screw cap,, All we1 Is in the Demolition. Area and 

the Old R:ifLe Range we.re fitted with protector pipes. Those locat ions where 

the possibility of damage might result from snow removal or high vehicle 

trafficked areas were also fitted with protector pipes. These prot:ector pipes 

were cemented 2 ft heLow ground surface, vented in t’he cap, and contained a 

drain hole at t.hc ha:;e. The drain hole prevented trapped water from freezing 

during the col.der months and pos~i.bLe damage I:O the inner PVC riser pipe. 

Each monitoring well. was labeled and Appendix C contains dialgrams of all wells 

installed. Appendi.:c I> contains the water level. measurements on a111 monitoring 

wel.1.s instal.led. 

. 

. 
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Physical test 

Standard soil test procedures as specified by Engineering Manua.L 1110-2- 

1906 "Laboratory Soil JJesting" were followed during testing,, Classification 

tests (Atterberg limit.- 3 and grain size distribution of s0il.s) 1 water content, 

and density tests were performed on all tube sam:ples. Classification tests 

and water content were performed on all ,jar samples where no tube sampILes 

existed. Permeability tests were performed on selected samples from ea.ch 

site. Detailed testing procedures are presented in .AppendFx E ,w:Lth laboratory 

soil test data. 

Classification oE soils was made according to the Un.i.flc!d Soi:L C:lassf-, 

fication System (USCS) which depends on the grain size distriL)ution and Atter- 

berg limits. Grain size distribution 'was determ:Lned with standard sieves and 

the Atterberg limits (.L:Lquid and plastic limits) were determined with standard 

devices. The liquid and plastic kimits are the water content$i af the bound-, 

aries between the semi.L.:lq\rid and plastic state and the plastic and semisolid 

state, respectively. F:igure .L3 shows the USCS with which the NWSC soil samples 

were described. 

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. Wailer content is the amount of free water in a soil and 

soil density is the dry wei.ght: per s.0j.l. volume. 

Permeability tests were performed on one to three represeI:ltat:lve samples 

from each site to eva.LLlate the hydrogenlogical conditions at each disposal 

site. The samples abo,rre bedrock and the water table furnished an approximate 

measure of possible mit;x:ation of (contaminants. 

Cation exchange capacil2 - - 
Cation Exchange Capacity (CE:C) t.eslt procedures as specified by Technical 

Report EPA/CI: 81-l "Procedures for Handling and Chem:Lcal Ana1ys.i.s of Sediment 

and Water Samples" were! Eotlowcd during testing. The CEC of a sn-il fs ;a 

measure of the cation,s (positive charged ions) reversibility capacit:y from th#e 

surface of the crystall.l.ne mat:r.fx of a mineral. These cations mrly be released 

into the water tablrk under appropriatr conditions. CEC tests were gcncrally 

performed on the jar s:LnipLe i!r-urn tht? first snmplc: tube In eacl~ boring. 

Detailed chemical test procedures and results are Lnclulded in Appendix E. 
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PART IV: DISPOSAL SITES 
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Mustard Gas Burial Grounds _I-- ---- 

. -.- -- 

Location 

The Mustard (:as Burial Grounds are located in the SE% NW% SW&, Sec. 24, 

T4N, R4W (Figure 4). The area is enclosed by a fence and lies on a slight 

northwesterly sl.ope~. Five mon-itoring wells were instaJ..K.ed aroun'd the Mustard 

Gas Burial Grounds and t'heir locations are shown in Figure 14. 

Geology, 

Overburden st this site ranges in thickness from 1 to 10 ft. The under- 

lying rock consists of sandstone ansd 'shale from the Mansfield Formation of the 

Raccoon Creek Gro,lp (Table I>. Raring ES-.L-2-81 was dr,f:lled to a depth of 

22.8 ft and, unde,rI,yi,ng the overburden, encountered .14.5 ft of a .l.ight brown, 

uniform, fine-gra:i.X7ad, quartz sandstone which changes to a very fine-grained, 

grey sandstone wi-r11 shale lenses .at a depth of about 1.61 ft. This material 

gradually grades .int:o a dark grey to black, soft, sandy sha le with. sandstone 

lenses at a depth trf 15 ft. Cross section A-A' (FigU'Ke 1.!i) shows borin.g and 

groundwater data lir'ctrrl three bori.ngs,. The boring logs art.! presented in 

Appendixes A and Ii,, 

Groundwater 
%. 

Groundwater at the Nustard Gas Burial Grounds was encountered in frac- 

tures in the sandt:tone. Between the up gradient and down gradient monitoring 

wells, groundwater elevations range from 658 to 652 ft: MIEE,,, a difference of 

6 ft. A groundwatetr c-.ontour map constructed from water mt?;+.c;uremen.ts o! 

29 November 1981, s;hows flow to ble in a nort:herl-y direct ior1 ((see F'igure 16) . 

Groundwater data ;dr(! prleserlted in Appendix II. 

Physical and chemic:rll t~est _-,-.------ 
Laboratory (:l~~ssificati.on of soil samples ranged from c!la.yey sand (SC) 

to clay (CL). Thcsc! soils are brown to reddish brown. Soil permeability for 

a clay soil. (samp1.e 1, horing 5) was calcul.ated to be 1.72 x l.Cl -4 
cm/set and 

thi.s soil compose:; 86 percent of t:he soil samples obtained from, this site. 

Appendix K presen1.s the physical and chemical tests results, 
I 

i 

i 3 2 
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Location 

The Dye Burial Grounds are located in the SW% SE%,., Sec. 21.:, T5N, R3W 

(Fi.gure 4). They arc! located on a ridgetop southwest of P!agazine 1.518 where 

eight monitoring we.. .Il.s were insta,lled around the perimeter oE the disposal 

site. Well locations a,nd the approximate limits of the hur1.;3!1 s.Lt,e are shown 

in l?igure 17. 

Georogy 

Overburden at, the Dye Burial Grounds ranges in: thi.c:kness from 2 to 

10 ft. The underlying rock consists of interbedded shale and sand:;,t:one from 

the Mansfield Formation of the Raccoon Creek. Group alnd the Glen De,an limestone 

of the Stephensporl: Croup (Table 1). Boring WES-2-2-81 was drilled to a depth 

of 54.5 ft and, underlying the overburden, encountered approximately 42 lit: of 

sands tone ranging f: ram ‘brown, orange, and red to various shades of lz,rey. This 

sandstone unit was cc.)mposed of a very f i.ne t:o fine--grained quartz sand tln:Lnly 

bedd.ed with seams an.d Lenses, of ‘dark gre.y, soft shak and minor amounts of 

clay and lignite. The s’tlalr.! content gradually increases wi,t:h depth beginning 

around 35 ft a.nd f;naties l.nto a green, uniform, soflt, brit. tlf,! sha.le at a depth 

of around 5.1 ft. t;oring WE!;-2-3-81 dril.led t.hrough this shale unit which was 

12 ft thick and enrountered 8 ft of red to purple, f:ine-gra ined sandstone -. 
underlain by the Gl.c:!n Dean l;imes tone (I This lirnestlone was vr?ry hard and grey. 

Cross section A-A’ (E’igure .L8) shows boring and grloundwater data from six 

bo rings. The boring Jogs are presented in Appendixes A and 11. 

Groundwate r 

Groundwater at the. Dye Burial Grounds was encountered In fractures in 

the upper sandstone uni.t fn all borings except boring WE!+2-3-81. Groundwater 

in this boring was encountered near the shale and lower sandstone c:ontac:t. 

Boring WES-2-L-81 ~zncountered a perc’hed water table in the.:‘ upper sands tori... 

unit. This perchcj?1 water table resulted from eithier a .I.on::illFzed lithological 

change or from Lit: tie to no frac:tlJring in the underl,yin~.; rock. Between the up 

gradient and down grar.t.it?nt monitoring wells, gro~undwater leleva tions range from 

684 to 678 ft MSI,., i! difference of 6 ft. A groundwater contour map constructed 

from water measuremt!nt..s of 11 November 1.981., shows flow t.o be in a westlerly 

direction (see Figure 19). Monitoring well.. WES-2--L--81. was n,ot used in Scan- 

strutting the watvr table nap. Groundwa ter: data are present: ed in Append ix D. 
t 
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5 Physical and chemica.L test - --,-- 
Laboratory classification of soil samples yielded a clay (CL) soil type 

for the entire disposs.l sita. This soil ranges from shades of broom tO tan. 

Permeability tests on s;arnpl~es Ii, 2, and 2 from borings 2, 6., and 8, respec- 

tively, yielded a perme,~bill.t.y value ranging from 3.86 x 110 
.- 5 

I:0 5.98 x 1.0-8 

cm/set,, Appendix E presents the physical and chemical. test resrtlts. 

Ammunition Burning Grounds --I__ --- 

1.1 
I! i 
I. 

J 

.a 

11 
I’ 

Locat ion - 
The Ammunition :3urning Grounds are located in the I@ NW?f; NW!;, !%c. 28, 

T5N, R3W (Figure 4). 15ight monitoring wells were Xastal.led within the Ammuni- 

t:ton Burning Grounds ‘JaYlle~ (Figure :20> and monitoring, we1 1. WE%-3-7-13.1. was 

installed approximnteL:y L:i mile southeast of Bdilding 2908 (Ammunition Burning 

Grounds Field Office)1 .a.Lcfng Jeep Trail 25 (Figure 21) e Monitoring weI.1 

WS-3-7-81 is locat.ec! in an area reported to h.ave bee!r:l used for disposa L 

operations and Lies ad,lacen t to a :sm,a.ll stre’am draining .fnto the LittIe Su.Lphur 

Creek further south. 

Geology 

Overburden at the Amnluni.tion Burning Grounds ranges in thickness from 3 

to around I.1 ft. The unde,rlying rock c.onsists of sandstone, .I iniestone, and ” 

shale from the Hard.ir.shurg, Golconda Limestone, Big C.Lift.y, ard Reech Cree’k 

Limestone Formations crtf thle Stephensport Group; and shalt: (and stand lenses from 

the Elwren Format.ion of the West Haden Group (Table 11. BNurin~~; w:s-,3--3-aL was 

drilled to a depth of LOO.6 ft and underlying the overburden ~~ncount.ered 

approximately 30 f t of weathered sandstone (Hardinsburg Format i.on:t . 'IlYiS 

sands,tone is brown to :grey and composed of fine-grained quartz sand containing 

very small iron nodu.i.c.:s and lenses of clay. No core was rece)vcred from a 

depth Of 27 to 35 f’t, Material. from this interval. was E! ft.ht!x* ;I loose sand or 

a very weathered san~lst~ne. At a depth of 35 ft, the cork’ change:; to ;.L hard, 

v-ey , dense, f ine-gr<l ined,, fossilFf’erous limes-tone (CoL.c*.I:In.d;1 Limestone Forma- 

tion) which grades into a green to dark grey, :soft shalt> (Big IClifty Formation) 

at is depth of 46 ft.. This sha.Le unit at a depth of 60 ft: chan,pes to a grey, 

hard, dense limestorle (Ueech Creek Umestone Formation) which -1 s thinly bedded 
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with w,ft, grry to };rcc~,ll !4llcl I I’ .I At :1 dPptl1 of 71 ft, th(~ cnrc c:llnn#?!r t”0 R 

soft, uniform, dark grey to green shale which is interbedded with fine to 

medium-grained sa.~d lenses beginning at a depth of 89 ft. Cross section A-A' 

(Figure 22) shows 'boring and groundwater data fro'rn four borings. The boring 

logs are presenteli in Appendixes A and B. 

Groundwater 

Groundwater at the Ammunition Burning Grounds was encountered in frac- 

tures near the contact OE the Hardinsburg and GoLconda Limestone Formations in * 

all borings except WES-3-2-81 and WES-3-3-8.L. Bolring WES-3-2-81 encountered 

water near the ov,srburden-rock contact. Boring WES-3-9-81, located next to 

WES-3-2-81, was driU.ed through this perche(d water tab.Le and int'o the next 

saturated zone. Groundwater elevations between the up gradient (and down 

gradient monitoriq wells ranges from 559 tea 546 ft MSL, a difference of 

13 ft. A groundw.ster contour map constructed from water measurements of 

29 November 1981, shows flow to be in a southeasterly direction (see 

Figure 23). Monit~aring well WES-3-2-81 and WES-3-3-81 we're not ,used in map 

construction because they were either above or be!l.ow the primary saturated 

zone. Monitoring well WES-3-4-81 experi.enced problems du,ring installation and 

was omitted from the groundwater contour map (see Appendix A and iippendix D 

for details). Groundwater data are presented in Appendix D. 

Fhysical and chemical. test ----. 
Laboratory classification olf soi 1 samples yielded the following soil 

types: clay sand-gravel (CC), clayey sand (SC) and clay (CL). These soils 

are brown to tan. Permeability tests were conducted on a clayey sand-gravel 

(sample 1, boring 5:) and a claye:y sand (sample 1, borfng 4) and yielded perme- 

ability values ranging from 5.04 x 10 -5 to 4.69 x 10 
-b 

cm/'sec for these re- 

spective soil types.. Appendix E presents the physical and chemical tests 

results. 

McComish GO% 

Location 

McComish Gorge is located a short distance from ,the Crane Gate at the 

northwest corner of the installation in NJ% NE% NE%, Sec. 7, T5N, R4W 

(Figure 4). Six monitoring wells were located allong the perimeter of the 

disposal site and are shown in Figure 24. 
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Geology 

McComish Gorge is composed of unconsolidated lacustrine deposits of 

clay, silt, and sand which are :tncluded in the Atherton 'Formation of the 

Illinoian and Wisconsinan Stage of the Pleistocene Series (Grey, Wayne, Wier, 

1970). Cross section +A' (Figure 25) shows boring and groundwater data from 

three borings. The boring logs are presented in Appendixes A and B,, 

Groundwater 

Groundwater at McComish Gorge was encountered in the overburden at 

relatively shallow dep?hs. Between the up gradient and down gradient monf- 

toring wells, groundwater elevations range from 573 to 563 ft MSL, a difference 

of 10 ft. A groundwater contour map constructed from water measurements of 

29 November 1981, show:; flow to be towards the northeast and east (see 

Figure 26). GroundwatIer data are presented in Appendix D. 

Physical and chemical test -- 
Laboratory classi.fication of 39 soil samples from McComish Gorge resulted 

in the following distribution: 23.1 percent c1a.y (CL), 12.8 percent silt 

(Ml.,), 20.5 percent clayley sand (SC), 28.2 percent silty sand (SM), 10.3 percent 

silty sand-sand (SP-SM), 2.6 percenir sand-clayey sand (SP-SC), and 2.6 percent 

sand (SP). These soils are brown to reddish brown. 'Soil permeability for a 

si.Lty sand (sample 7, boring 4) was calculated t'o be 3.99 x 1O'-5 cm/set. 

Appendix E presents the physical and chemical tests results. 

Old Burning Pit -- 

Location -- 
The Old Burning Pit is located jiust north of the NWSC truck weigh station 

on Highway 5 and lies along the section line between !jec. 5 and 8, T5N, R4W 

(Figure 4). Eight monitoring wells were installed along the perimeter of the 

Old Burning Pit and the disposal area to the north as shown in Figure 27. 

Ceology - 
The Old Burning Pit and adjacent dumping grounds are also included in 

the tongue of lacustrine deposits which comprise McCom:ish Gorge (Crey, Wayne, 

Wier, 1970). These Pletstocene deposits consist of clay, silt, and sand. 

Boring and groundwater, data are shown in cross section A-A' (Figure 2:8) from 

six borings. Boring i.nEormation is presented in Appe,ndixes A and E). 
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Croundwater 

Groundwater at 1:he Old Burning Pit and adjacent dumping grounds was 

encountered at shal1o.w Idepths. Between the up grad:ient and dowry g~racijkr~t 

moni.toring we.LLs, gro~nidl~~ater- elevations range from 591 to 5hJ ft %I,,, a 

difference of 30 ft, A groundwater contour map conr;truct (~1 from water measirre- 

ments of 29 November 1.!$81, shows flow to be in a northwesterly direction. (see 

Figure 29). Groundwa t ~:l c <data. are presented in Apper1di.x D,, 

Physical and chemica I i:.t?s t - I .-,--.- 
Laboratory clas:si l:‘iccati.on of 40 soil sampl.es resrrltctd in nhe fol lowine 

soil. distribution: ‘3 ?# pcrcen t clay (CL) , ;!2. 5 percent clay-si I..1 (CL-~~~l,> ~ 

12.5 percent yi.lt: (ML:1 , I,‘?. 5 percent clayey sand (SC), 5 percent silty sand 

(W , 7. 5 percent sLl.ty sand-sand (S F”-SM) and 2. 5 perc:ent c ilaycy sand-sand 

(SP-SC). These s0il.s are brown t:o reddish brown. S0:i.l permeaX~)ii 1 Iry was 

calculated from sampl,ias 3, 15, and 3 of’ bori.qs 3, 7,. and 8, rek::pectively, L~:IIC~ 

ranged from 2. 35 x 1.0 _‘” 5 
t lil 13’ . 0 5 x 1 0 

,-f, i } 
cm/se<:. Append .C.x E: Itresents that phyr:-- 

ice1 and chemical. t.e.rll :; ,re*sult:;. 

Demo 1 i t ion Area ,-.-----,. 

Location -- 
The Demolition Arrma Lies on two steep-sided ridge tops in SW&, Sec. 26;; 

SElf;, Sec. 27; NE4, Sec. 34; and NW%, Sec. 35; T5N, R41J (Figrtre 4). A total of“ 

15 monitoring wells werte, :installed at the Demolition Arcs w:i.t’h 7 monj toring 

wells along the south ridii;e, 5 monitoring wells ,aiong the ‘easr: ridge, arvd 3 

monitoring wells at tllz :LI1Ifttlrsc‘ct:Lorl of the two ‘ridges; as ?;fLowl in EYgLlrc 30. 

The south ridge is ust!,l fur disposal. of milita.ry chrdnarrcc: ;.lrr.d c~ontalnini~,tt?d 

irrsuI.ation from produc t iorl faci.liti.~:s was reported to have bekin l:)ur.ied along 

the east ridge. 

Geology 

Overburden at the? Derr~ll.i.tion Are.a ranges in thickrlc:;::A. from 2 to 13 ft.. 

‘Ihe underlying rock on both the south and east r:Ldges consists of intctrf’ingcred 

anti interhedded sands tone., shale) and ~coal seams f ram the l"i3[t$lfit!I.d F’orinati.on 

of’ the Kaccolon Cri>ck GI*OLLI) (“lkbl~.: 1.). Core boring IJES-tr-Z--fiI along the: sollth 

ridge was drilled to a dc!pt.h of 33 t’t #and, under /Lying the (EverLtIrden, erlcoun- 

tere.d :I{ ft o:f a weathrrI*t.!d, ‘brown, frialbl.e, fine-graine~d sandstone! of which 
. 
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only partial sample recovery was made. This sandst0n.e unit was un~der1.ai.n by 

about 2 ft of soft, grey to dark grey, partially orga.nic shale which overlies 

2.5 ft of brown, fine-grained, weathered, moderately friable sandsto,ne con- 

training irL>prexlmateIy 20 percent thLnLy bedded shale seams. At a depth of 

1,4 f t, the core grades, into a L-ft-thick bed of dark grey, soft, weathered, 

organic shale which is underlain by IL8 ft of brown to grey, fine-g,rained, 

moderately hard sandst.one containing 10 to 20 percent soft, black sh.ale seams. 

At a depth of 34 f t, shale and sandstone are thinly interbedded in e.qual 

proportions. Core bori.ng wE:S-6-7-81. aLong the east ridge was drilled to a 

depth of 29 ft and encountered a similar sequence of sedimentary matxrials. 

Beneath the overburden, 2 ft of brown to orange brown, weathered, friable, 

f ine-grained quartz :;andstone was encountered. Tt:is sandstone un:Lt at a depth 

of 12 ft was underlain by 5 ft of soft, uniform, black shale which is underlain 

by approximately 1.5 ft of a black, soft, jointed coal. This coa’l seam was 

underlain by 10 ft of light to dark grey, very f ine-grained shale:y sandstone 

containing approximat e.Ly ;!O to 40 percent interbedded. shale seams and Lenses. 

Boring and groundwater data for the south ridge are shown in cross section A-A’ 

(Figure 31.) and for the east ridge, boring and groundwater data are shown in 

cross section B-B’ (Figure 32). The boring logs are presented in Appendixes A 

and B. 

‘Groundwater 

Groundwater at the Demolition Area is fl.owing -through fractures in a 

variety of rock types (see Figures 31 and 32). Groundwater el.evat ions along 

the south ridge range from 648 to1 5’35 ft. MSL, a difference of 53 ft, while 

along the east ridge, g,roundwater elevations range from 645 to 630 fit IISLL,, a 

difference of 1.5 f t , Croundwater contour maps constructed from water measure- 

ments of 27 November 1981.) s’hows flow on the south ridge to be in opposite 

directions off the ridge (Figure 33), while on the east ridg,e, flow is tovards 

the southeast (Figure 24). Monitoring wells KES-6-lA, LB, and l’C-r3l were not 

used in contouri.ng hecause all three wells are dry. The groundwatiet: dropped 

below the screens lin monitoring wells WES-6-1A and IC-81 after several weeks 

after installation. Mon:i toring we1 1 WES-fi-IB-81 never produced water even 

though water was present at time of drilling. The above three wells represent 

a nearly contfnuou:; !;creened interval from a depth of 4 ft to a depth of 

39 ft. Groundwater data are presented in Appendix 11. 
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Physical and cherr ical test -,w -.---.._ 
Laboratory classlficarioa of soil samples ranged from clay (CL and CH) 

to clayey sand (S'ZE. 

permeability rangt?:.; 

These soils are Light brown to greyI,s;h brown. Soil. 

from 0-O to 3.01 x 10 -8 
cm/‘sec for a c bny (CL,) soil 

(sample 2, boring 1.0, and sample L, boring 6) and this ::oil composes 79 percent 

of the soil samples from this site. Appendix E present:; the physical and the 

chemical tests resultr:;. 

Old Rifle Range - 

Location 

The Old Ri.f.It: Range is Located within the confines of the DemoLition 

Area in the N%, NW+, Sec. 35, T5E1, R4W ('Figure 4). 
i 

Seven monitoring we Ils 

were installed along, ei t.her side of the gr&&. road a I s shown h X’igure 3 5, 

Disposal operations i.nvn.Lvjng military ordnance were reported to have been 

conducted several fctet: ,dc!ep along either side ok this north-+;uuth trending 

gravel road. 

GeoL.ogy 

Overburden at xhe Old R.tfle Range varies in thickness f ram l.ess than 

2 ft at the northern end to more than 20 ft at the southern end. The thick 

fine-grained deposits ;it the southern end are probably a former aLluviaI 
\ 

channel during Recent rxnt! Pleistocene times. The underl.y.ing rock in borings 

WES-6-15-81 and WES-h,-l.7-~8X consists of a fine-grained, WI if~rm., well. c:emented, 

brown to reddish brown sandstone from the Hardinsburg Formation of the 

Stephensport Group (T;:h Lc I) . Borkng and groundw;xter data from 5 b,orinrgs are 

shown in cros>; section A-R' (Fi.gure 36). Boring logs ;~re presented in 

Appendixes A and R. 

Groundwater 

Groundwater w;is encountered in fractures in the sandstone at the northern 

end and in the overburden at the southern end. Groundwater elcvarions 'hetwetkn 

the up gradient and doi,m gradient wells range from 504 t.0 498 fr MSL, a differ- 

ence of 6 ft. A groundwater contour map constructed from water measurements 

of 29-30 November 1981 r $,Ih~.~w:3 tlrat f;vw is from the northwest and southwest 

with the direction of; f LOW towarldu the east (see Fi.gure 37). Ffoni.torirq well 
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I-JES-(j-1.5-81 was not used i11 ccrntour construction since tllc water 1eve.l feLJ. 

below the screened por,tion shortly after instal.Lation. Grounciw ter da t,a for 

this site are presentjz($ i:n Appendix II. 

Physical and chemical test: -- ,. -,w_-..-. 
laboratory c ILass.i,f:j ca tion of soil samples ran@ from c layey sand (SC) 

to cl.ay (CL and CH). “Iher;t.~ s0:il.s are brown to tan. Soil p~t~rmeabi1.i.ty for R 

c.lay (CL) soil. (sample! i!, boring 14) was calculated tns be 2,* 77 x 10 - 61 
4*rll/st?~.” 

and this soil compose::i 79 percent of the samples From Ishis :rit.tb. Appendi:< K 

presents the physica t arlci c’hE:mPcnI tests results. 

,H:i.&way 58 Dump Sit.e A --” 

Lorzat ion -- 
The Highway 58 IJump Site A is located: $light Ly rrortI1 of the center ut 

Sec. 26, T5N, R4k! (Figure 4111 ,and lies between Highway 45 and the EWSC Salvage 

Yard on High.way 58. Fi,ve monitoring wells ‘were instal Led aro~~nd the d~rnp 

perimeter as shown in Fjgure ?i?l. 

Geology 

Overburden at thz Highway 58 Dump Site A ranges in t.hi.ck.r\ess from less 

tha.n 2 ft to 18.5 ft.. iLFnescone, sandstone, and shale from the Itinsfi.eld 

Formation of the Raccoo~z creek Group (Table 1) under L ic the ovr rl~urden, : 

Boring WES-7-2-8.1 was 1:Iri.l led to a depth of 35 ft snd ~beneath tl\v overburden 

encountered 12 ft of a r~sddish brown , very stiff, dense, wt;-:ather:f~!d $?;ravc*lly 

clay shale. This clay ~:la t.e a.t a depth of 1.5.5 ft grades into a. soft, weath.~ 

ered, brown to dark grc!y ) ~1cc:ati;Fonal Ly Limonitic: s1~al.e. From a depth of 
I 

20 ft, sandstone and :;I a ie >lce t:hiniy interbeddcd Cn nt?arLy I-:qua,.I proportions 

and at the end of the ‘1.~ cillg, the shale content desLines to around 10 percent., 

The sandstone is l.ig:ilt grey Ito dark grey, fine-grained, and motlI~rately hard 

while the shalt is dar1.c k;r(!y to black and soft. cross sect LC)Il A-r\ ‘ (Fi,Lyre 39) 

prc.sents boring and grc.~ur~dwater data from 4 boring:;. IlorZnj: Logs are presented 

in Appendixes A a”nd H * 

Groundwater 

i 
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Highway 58 Dump Site A 
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A groundwater contour clap constructed from water levelis of 29 November 1981, 

shows the flow to be in a northeasterly direction (see Figure 40). Monitoring 

well WES-7-2-81 was no': used in map construction because the water YLevel fell 

bel.ow the bottom of the well screen several weeks after installation. Ground- 

water data are preSentl?di in Appendix II. 

Physical and chemical test -- 
Laboratory classification of soil samples ranged from clayey sand-grave4 . 

(CC) to clay (CL). Soil permeability for a clay (sampl.e 2, boring 1). was 

calculated to be 0.0 cm/set and this s:oil composes 83 percent of the samples 

from this site, Appendix E presents the chemical and physical. tests results., 

Highway 58 Dump Site B - 

Location 

The Highway 58 Dump Site B is located in the NW!% NE% NW+;, Sec. 25, T5N, 

R4W (Figure 4). This site is located midway on a ridge overlooking Hil.ghway 58 

and Turkey Creek and :.s approximately a mile south of :Magazine 871.. Nine 

monitoring wells were installed at this site (see F:Lg,ure 41.). 

Geology - 
Overburden at the Highway 58 Dump Site B oranges in thickness from less 

than L Et to 13 ft. Underlying the overburden is shale, sandstone, and lime- 
'. 

stone from the Hardinsburg and Golconda Limestones Formations of t'he Stephens- 

port Group (Table 1). Two core borings were drilled below the dump site. 

Boring WES-8-2-81 was drilled to a depth of 26.4 ft and boring WES-8-S-81 

continued from this depth to a final depth of 70.8 ft. On.Ly part iaf sa.mple 

recovery was made of a highly weathered, yellowish brown clay shale from the 

b.sse of the overburden to a depth of 13 ft. This clay shale grades into a 

weathered, soft, brittl.e shale which ranges from brown to dark grey and con- 

t,ains approximately I!0 to 40 percent thinly bedded, brown sandstone beginning 

at a depth of 30 ft. From about 32 ft to 66 ft, a brown, well cemented, 

fine-grained quartz sandstone was encountered and was underlain by a light 

srey , moderately harcl, fine-grained, fossiliferous limestone. Boring and 

groundwater data from 5 borings are shown in cross section A-A' (Figure 42). 

T’he l~oring logs are pres,ented in Appendixes A and 13. 
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Groundwater 

Groundwater at the Highway 58 Dump Site B was encountered in fractures 

near the base of the sandstone unit. Boring,s W?XS-8-l-81, WES-8-2-81, and 

WES-8-6-81 encountered a perched water table in the fractured s:hale near 

surface. Between the up gradient and down gradient mon%toring wells, ground- 

water elevations range from 525 to 521 ft MSL, LU. difference of 4 ft. A contour 

map constructed fro& water measurements of 29 November .1981., shows flow to be . 

in a westerly direct:.ion (Figure 43). Monitoring well WES-8-8-81 is not shown 

in the water table contour map since it is a dry well. Croundwater data are 

presented in Appendix D,. 

Physical and chemical test 

Laboratory classification of 3 soil samples ranged from clay (CL) to 

clayey sand-gravel (:GC) ,, Samp1.i.q; methods at th.is site were not effective 

since the overburden consists of clay with sandstone and limestone gravel., 

cobbles, and boulders. Soil permeability for a clay (CL) soil was calculated 

to be 2.07 x 10 -8 
c,nr,/set:. Appendi.x E presents the cheml.cal and physical tests 

results. 

Pest Control Area 

Locat ion \ 

The Pest Control. Area is Located in the & NW& SW$, Sec. 23, T5N, E4W 

(Figure 4). This site consists o.E a waste storage tank buried in a gravel 

parking lot north 3.f Highway 349 and an area west-northwest of Building i!189 

(Pest Control) where materials were reported to ha.ve been dumped and buried. 

Two groundwater monitoring networks consisting of nine we.lls were instilled 

and are shown ‘in Figure 44. 

Geology 

Overburden at the Pest Control Area ranges i.n~ thickness from 2 to 1.0 f t 

and is underlain b:lr interfingered and interbedded sandstone, sh.ale, limes.tone, 

and coal from the ?hnsfi.cLd Formation of the Raccoon Creek Group (‘Table 1.). 

Boring wES-9-8-81 was drilled to a depth of 25.1 ft and under the overburden 

was 11.5 ft of brown, weathered., fine-grained quartz sandstone interhedded 

wjth approximately 30 percent soft, brown clay seams and lenses. At a depth 
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of 18.5 ft, the sandstone is interbedded with a grey tcr dark grey shale with 

the shale content i,nc:reasing with depth. 

soft, !niform shalt 

At 23. 5 ft s core changes: to a; black., 

8. Cross sect: ion A-A’ (Figure 45) :shcw:; boring and ground-,- 

water data from 7 horings. Boring logs are presented in AppendI.xc?s A and B. 

Croundwater - 
Groundwater at the Pest Control Area was enc:ount:e!rc!d in the overburden 

and in fractures irr the! under.Lying sandstone. Between ‘the up grad i.ent, and 

down gradient ma~nitoring we 1.1~~ groundwater elevations r,i:nlge f-ram 7 1.9 to1 

705 ft MSL, a di.f ference of 14 ft. A contour map consI:rrrcted from water 

measurements of 13 December IL98.l., shows groundwater fl,ow to be t,owards the 

west behind Buil.din,g 21.89 and towards the west-northwlest at the buried waste 

storage tank (see Vig;u.re 46). The groundwa ter data are presented fn Appendix D. 

Physical and chemical. t:est -,---,-” 
Laboratory classif ication of .the soil: tamples ranged from cl.a!r (CL) to 

cl,ayey sand (SC) e These soils are tan, brown, and r~~~ddiisll ‘brown. SQ il. pe rmc -, 

ability for a clay (CX)I soil (sample 1, boring 3) was ca&culated to be 

3.52 x 10 
-7 cm/St!:: arkd this soil. composes 68 percent of the samples from this 

site. Appendix E presents the physical. and chemical tlti!s’ts resu_l.ts. 

Rockeye Site I. 

Location 

The Rockeye Site is located in the SW$ NW$ SE!<, Sec. 4, T5’N,, R3W 

(Figure 4). It c.or&.sts of two wells located along eac.h bank. of the stream 

approxima tety 2W t:~ 250 Ft from Magazine 1.569 along 1Iighway 165. Figure 4 7 

shows wel.,L locat i.ons and the approximate stream course my ‘The NWSC requested 

two wells to morl1.t.crr surface d.Lscharge from t.he Rockeytr! Facility which was 

reported seepin::; inttr the stream bed at thi.s 1.oca.t ion. 

Geology 

Overburden a.long each bank of the stream wais around 7 ft thick and was 

underlain by a brown, fine-gra tned, quartz sandstone from the EVln:;fie.Ld Forma- 

tj.on of the Rnccao~~ Creek Group and a grey , moderatety h,,Ard limcstcrne from the 
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Figrrr-c 46. 'Idater Table Contour Map of Pcc;~:. Control Area. 
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Glen Dean Limestone E'ormation of the Stephensport Group (7:"abl.e 1.). Cross 

section A-A' (Figure 48) shows boring and groundwater da'ta. Boring; logs are 

presented in Appentikes A and H. 

Groundwater -, 
Groundwater at this location was encountered in fractures in the 

sandstone. Since 0nI.y two wells were installed, tlhe dircc,t ion of groundw,ater 

flow cannot be dettrrmined, but in all probabilit:y 8:. onforms:; ,wi.th the surface 

drainage. 

Physical and chemical. test -,--- 

Laboratory c:.Iassification of three soil samples WTE! silty sand (SM), 

clayey sand-gravel (GC), and clay (CL). These s0il.s are brown. So k'l pe rme- 

ability far a clay soil (sample l,, horing I.), was cal..cu'X,ar::.ed to be 5. 20 x LO 
- 6 

ctdsec. Appendix 15 shows tlhe chlemical and the physicaL tes't$; resullts. 
; i 
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PART 'V: CONCTSJSICNS 

The installation of groundwater monitoring networks ar~ound identified 

buried waste sites has been completed. A total of 13 groundwater monitoring 

networks (containing a total of 83 monitoring wells) were installed in I1 

.Locations throughout the NWSC (Figure 4). With the except:i.on of the Rockeye 

site, each groundwater monitoring network consists of three down gratdient 

monitoring wells. Addft,ional down gradient monitoring weJ..I.s were installed in 

areas where groundwater- _L f1 3w was i.n more than one direction ,131' where the down 

gradient disposal site per,imeter was a large area. Cverbu rden at the various 

disposal sites ranges in thickness from less than 1. f-t to mo'rc than 40 ft with 

soils of clay, silt, and sand. Rock underlying the overburden consists of 

sandstone, shale, .l:iimec;tone, and coal seams of Pennsylvanian and MissLssippian 

age. The water table waa ~eacountered in the iunconsol.i.datetl overburden at two 

sites and in the remaining sites, the water table was encountered in the 

sedimentary rock at zn average depth of 29.2 ft. The ave rzlgff groundwater 

gradient among the II site:s was 0.06'. The direction of g,rounciwater flow 

varied, but generaIL)' conformed with the surfac:e flow at el:sch site, 

I 
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I- 26 Au 

?6 Au 
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STRATUM DRIVE 

FROM TO FROM TO 

7.17 ll.5 5.0 7.17 
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' SAMPLE 
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---- ---

BORING LOG 
FIELD DATA 

Site Date 
Job No. '. 

Surface EI Boring No. WES-2-l-8l 
I .... - _ .. - - --. 

1 
TYPE OF CLASSIFICATION AND REMARKS 
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7 Folding I 

AUl?er -- --- Cleanout: weathered sandstone 

starts at Z.lZ ft 

5-~8 Rn;k (it' - - - H",.,.rl ~"'nrl~t-{)np ",/," 11 'i ft' T.T",t-o,... 

at auuroximatelv 20 ft r.lp",nnl1t-

to 10 ft below lJ::tter hlelJ hnlp 

drv of water & cuttings. InstaJ.lel 

well screen. 

-- - ------ - -
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See page one for Over- 
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Sandstone I see below 

closed break 

Sandstone Interbedded wit 
cluy, ullttltone, llmonl 
and peat. Core ranges 
shades of brown, orange 
vurlou:~ shudeu of grey. 
is uniform and ranges f 
to f’lno Hi tt1 quartz gra 
lng. Naterl.al. is dry, 
wea thclred, Bedding is 
;hlckness ranging from 
nax1mum. 

fractured 

Sand:;tonu I same 

.clo:id break 

--- 

- _. 

-_- 

_- 

- - - ‘, - / ;, - 

1L-l 
- -_- - 

--- ll0l.E HO 



EVATI 

Fig? 

TN.! 

703.’ 

702. 

701. 

700. 

I!‘)‘.,. 

61jir. 

697. 

6gh. 

695’ 

Tizi 
MAR 

Run 1( 

‘ructuad slltsone 
iltstone 1 brown, dry, and 

breaks very easily. 

&ndstone with lignite! sax 

Hun 5 

rractured 

Hun 6 

Llmonlto with pyrlto and ct 
pyrlLu1 red, Uutt, liluc~ 
vary iluxi, and has high L 
QLlVllY. 

Hun 7 

fractured sandstone and clc 

Sandstona i same 
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- 

-- 

-- 
-- 

.I 

-- 

-- 

-- 



“a,. &ii=-Z-2-81 
- 

n 

Sandstones same except very 
hard. 

From 32.0 -to 32.25 - grey ss 

Sandstone lnterbedded with : 
@;rey shalu(l/32 to l/2 in. 
stone is gray to orange br 
color, hard, and fine-gal 

. 
,Lt,fi .------- 

-j--j Sandstone from sLc.0 to 35.0 
grey In color. 

Sandstone from 35.0 to 37.8 
brown to orange brown and 
no shale seams. 

l/16 in. l.lgn1t.e 

- sandstone and tihalal orang 
stone from l/16 to 3 in. 
from l/l6 to 1 in. thickr: 

lig t 
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Sandstone with interbedded 
shale seams. Sandstone 
is various shades of brOh 

uniform, fine-grained, an 
quartz grains predominati 

Sandstone I su.me 

From 45.5 to 48.2 alternatl 
sandstone and shale with 
sandstone. Bedding thici 
averages between l/l6 to 
Sands tone is fine-gralnec 
modorcituly frL,xtile and cc 
occur in shale seams. 

Brown sandstone 

From 4Y.0 to jl.1 ft grey t 
grey shale( POiz) lnterbedd 
flne-gralned, ~~!;rey sandst 

# 

X. 

63 5e 
Irown 
ess 
/2 In 
and 
e bre 

dark 
d wit 
430 

~~wltcted over to 
r~oring SILO to lot16 dr:ll 
:.LIIk!S, Lost water at, 
i:‘? ft. - sandstone 
1 rat turucl for drllllnrr 
niuci to prevfint wata~ 10~ 
kl.11 drop casl.ng into 
t 01 t3 after remlng hole 
c,iil.. with 6-j l+ ln. rock 

/ !a1 t. for 6-l 2 In. cau- 
1 nc;. !iottom of cj~3ir1~: 
is at 39.0 ft. 

2’3 August 19bl 
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Shale(7O$) wii,h interbeddec 
sandstone(3&) 
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1.15 ft dark grey shale _--- ----- ----_ -.---- -------- 

shale8 green in color, uni 
brittle, and soft. 

Highly fractured - possibly 
machine fractured. 

Run 14 ----._- 
Recovered c0re to approxlma 

53.5 ft. 

End depth is 9b.5 ft 

Blew hola dry of all water. 
approximately oue 11our to 1 
Will monitor in morning to 
coming in. water level ro: 
overnight. 1310~ hole and ! 
screen. 
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72.71 

171.7 
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-----FTC -- 17. ELf”&TION TOP -_--__- OF HOLE 580.78 ft -- I 
--- III. TOT*L 

) INTO ROCK 95.0 ft T _-- 
cia 

j.()j 1 Overburden. information on p; 

S.1ndstone: brown in color, 
unif arm, f ine-grained, preC 
quartz grains, and moderate 

From 11.9 to 21.85 ft, red 
brown color-iron staining. 

snme a~1 abovtz. 
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fractured and clay fi 

- fractured and clay fill 

AL 16.3 to lb.4 ft, interbc 
organic mttcr. 

grey in color 1 
at 16.34 ft), uniform, fin< 
quartz sand, and slightly 1 

closed break with claj 

- -4 SandstQne; gray In color 
very uniform, clean, fine 

2.d I 

quartz sand, and slightly 

11 .ed I 
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Limestone: grey brown in CI 
hard, dense, f he-grained, 
fossilifcrr ‘JS, and uniform 
texture 
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--Fz ’ - fractured 
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Shale : yreylrih grcen color 
(change occurs at. 46.2 ft), 
soft, uniform. arld dry. 

--- - 1-l -- -4 Green color from 51.5 to 51 

52,dI-d 
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Shale: browltih yrcy co101 
(change OCCUCY at 50.25 ft; 
soft, uniform, and dry. 
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Run 11 

Shale: green In color, scJf1 
dry, uniform, texture, and 
uniform CoInpoYlKLon. 

- fractured 

-e-v- -------__-.--___-c_r___ 

Run 12 

From 61.3 to 61.7 ft, green 
grey ehali? and brownish gre 
1 Lmestonc. 

Limestone: grey, hard, den 
fine-grained alld sugary te 
Mlcrocrystal: of: calcite vi 

Crey brown lime:~tonc and in 
bedded yrrun Ditule wtth till 
uf l/64 to l/4 l.n. 
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Run 13 

fracturrd-stuck fn core 
barrel-h.nnmerecl out. 

67 

- 7 i -...-- - 
I.yzj-----1 Shale and llmest.one: 

Complete run is fine-lamini 
of green sliille and grey lln 
?(aterlol is moJ~!rrrteLy hirrc 
dense, and dry. 

u51--I Run 14 
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1 1/------------CC---_---_-.__----. $j-- 
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-+A- Shale: green, soft, dry, 

z 
uniform texture, and 
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s0it, uniform, and dry. 
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Hun 23 

Yrom 89.35 to 
brown, fine-grained, uniform 

70 % quartz and 
grains 

Shale: s-y, uniform, dry 

nun 24 

I:rom 92.0 to 92.5, sand: brown, 
f ine-grai nrd, and unconsolidi ted, 

From 92.5 to 92.9, sand: 
coarse-grained, 

Shale: uey, uniform, and dzy 
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Sticld: prey to brown, fine t 
medium grained, and unconso‘ 

Grey shale! 

Run 27 

no recovery : ~drill .5ctlon 
indicated shale: 
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Grey shale 

Km 28 

Ran rock hit to bottom and 
clcilned out hole. Jcltsd 
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lrl ilotlon 
liter rat - 
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Pump House (Bid. 3004) - Ammunition Burning Grounds 

1. Driller: W. W. Mardis 

2. Date Drilled: Jan. 9, 1942 

3. Depth of Well: 141 ft 

4. Casing Deptl: 102 ft Diameter: 8 in. 

5. Elevation 0: Casing Plate: 594.79 ft 

6. Water Depth' 120 ft 

7. Remarks: 

&in. hole to 100 ft - reduced to 7-in. 

Water hei.ght in well - 20 ft 

a. Well Log: 

0 to 90 ft - No information 

90 to 141 ft - Sandstone 
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BORING LOG 
FIELD DATA 

Project Site natp I - _ Y Lb - 

Location ____-_ Job No. __ I 
ne:,, o:- VI 1,) ,\ny ..~ ill~yeciur -~ ~__.-~ __ Operator Surface El _______ Boiiiig No.- IJys-Li-1-81 -i 

SAMPLE 
NLJMBEf 

CLASSIFICAI ION AND REMARKS 

$lty sand (SM): reddish b 

dry. - 

olor, fine to 

Sample length: 2, -__-.- 

WES ,'A","';', 819 EDiTION OF NOV 1971 MAY BE USED Sheet * of 5 Sheets 
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.-------- --.-- -___ 
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Shaley sandstone: light to 
in color, moderately hard, T 
grained, and contains 30-40: 
dark grey ~l~ule. Sands tone 
is interbedded in irrcyulnr 
and thin beds. 
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fractured and black 
A’ discolorat ion 

jdnds tone : white to orange 
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Sandstone -v (70%) and clay lrn: 
light brown to brown, fine-g] 
quanrz sand, and very wearhe] 
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.pzavelly clay: 60% brown, 
stiff clay and 40% fine t 

rounded gravel 

Looar wndt3tonc gravel. 

Sands tone: brown, very w 
f ine-grained, and friable 

---.--_-__ 
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and friable. 
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APPENDIX B 

GRAPHIC FIELD LOGS 

WORKING DRAFT 



_ 686.14’ MSL 

light brown to grey in color, 
soft to slightly stiff, and low plasticity. 

brown to grey in color, 
uniform,, and contains 

zones of moderately hard cemented 

Sandstones brown to dark :brown in color 
and very fine-grained. 

48.0 .I 

NWSC, Crane, Indiana 

Mwtard Gas Burial Grounds 

Lithology 

Boring Number: ~~3-1-1-81 



-r 664.04’ MSL 

SiItp sand (SM)r light brown in color, 
dry, weathered, very fine-grained sand, 
and contains fragments of weathered sand- 

Sandstone: light brown in color, very 
friable to1 moderately friable, weathered, 
uniform, and very fine to fine-grained I 
quartz sand. 

Sandstone and interbedded shale: sand- 
stone is grey in color, uniform, and very 
fine-grained quartz sand. Shale is dark 
grey in color, soft, and ranges in thick- 
ness from l/16 to l/2 in. 

-1 

Sandy shale: black in color, soft, and 
interbedded with fine-grained, grey sand- 
stone lenses which range in thickness from 
l/16 to 2 in. 

i - 

NWC, Crane, Indiana 

Mustard Gas Burial Grounds 

Lithology 

Boring Number: WSS-1-2-81 



0.0 -- 

.- 

5.0 ii 
.- 
.- 

cl 

$ 10.0 - 

8 !=I 

-- 
15.0 I- 

-- 

18.6 i.. 

- 667.43' KS:L 

Silt(ML): brown in color, soft, organic 
matter, and low plasticity. 

Clayey sand(SC)t reddish brown in color, 
dry, unifo:rm , and fine-grained sand and 
sandstone :fragments. 

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

NWSC, Crane, Indiana 

Mustard Gas :Burial Grounds 

Litholagy 

Boring Numberr WZS-1-3-81 



669.95' MSL , 

Sandy silt(KL)r brown to grey in color, 
moderate cohesion, dry, stiff,and contains 
20 to 30% fine-gained sand. 

Sandstone: reddish brown in color, fine- 
grained,and weathered. 

NW%, Crane, Indiana 

Mustard Gas Burial. Grounds 

Lithology 

Boring Number: ~~~-1-4-81 



30.63 

665.69’ MSL 

Clay (CL): brown in color, dry, little 
cohesion, uniform, and contains 5% sand 
and gravel. 

Brown sandstone and interbedded grey 
shale 

- 

NWSC, Crane, Indiana 

Mustard Gas Burial Grounds 

Lithology 

Boring Number: WES-l-5-81 



0.0 -----I 

5.0 - 

10.0 -- 
-_ 

c 

g 15.0 - 
e 0 - 

-i 

20.0 -- 

25.0 - 

1 

30.0 1 

brown in color, soft, low 
and slight organic matter. 

brown in color, slight 
and contains Z!$ weathered 

Sandstone: light brown ibo grey in color, 
fine-grained, dry, friable, and 

weathered. 

Sandstone: light brown to grey in color, 
fine-grain& and hard. 

N'WSC, Crane, Indiana 

Eye Burial Grounds 

Lithology 

Boring Num'bert W%-2-l-81 



i 
50.0- 

54.5 1 

725.46' MS'L 

Silt (ML): brown in color, soft, dry, and 
contains s,light organic matter. Sandstone 
fragments begin at 5 ft. 

Sandstones 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 35 ft. 

/ 
Shale('/O$)i interbedded with sandstone(+jO%)r 
grey to dark grey in color, soft, and 
thinly bedded. 

Shale: green, uniform, soft, and brittle. - 

NWSC, Crane, Indiana 

Dye Burial Grounds 

Lithology 

Boring Number: WES-2-2-81 



brown in color, dry, crumbles 
and contains fragments of weathered 

60.0 

i 66.2 - 

Clayey sand(X) and sandstone fragments: 
brown in color, dry, uniform, very fine- 
grained,a.nd friable. 

Sandstone: ‘brown and fine-grained. 

Shale: grey-green in color. 

Sandstone: red-purple in color and fine- 
grained, 

Limestone8 grey and very hard. 

N'WSC, Crane, Indiana 

Dye Burial Grounds 

:Lithology 

Boring Number: ~~~-2-3-81 



- 716.66' MSL 

Silt (ML) : brown to gre:y 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. 

- 

NWSC, Cra-ne, Indiana 

Dye Burial Crounds 

Lithology 

Boring Nu-mber : WES-2-4-81 



--I 

60.0 

68.8 - 1 

739.24’ I4SL 

Clay (CL): brown in color, soft, dry, 
moderately cbhesive, 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-j-81 



736.58’ MSL 

Clay(CL): brown to grey in color, d.ry,and 
little cohesion. 

Sandstone and interbedded shale: bITOWn 

to dark grey in color. 

! Shale: dark grey in color. 

- 

70.63 
NWSC, Crane, Indiana 

Dye Burial Grounds 

LiUlOlOgy 

Boring Number: WES-2-6-81 



57.3 1 

-- 728.73' MSL 

Silty sand (SM): brown, dry, hard, and 
contains :3$ very fine e;ravel. 

Sandstone: brown in collor and weathered. 

Sandstone and interbeddied dark grey shale: 
brown, tan, grey, and white in color, soft 
to very hard. 

-. 

Shale and interbedded sandstone: dark 
grey in color. 

NWSC, CEane, Indiana 

Dye Burial Grounds 

Lithology 

Boring Nunber: WZS-2-7-81 



0.0 - 

10.0 - 

20.0 - 

c 30.0 - 
e 

5 
PC 

22 

40.0- 

60.1 ‘1 

--I- 
730.29' MSL 

Silty clay(CL)r light brown to brown, dry, 
moderate cohesion, uniform,and slightly 
stiff. 

t 

Sandstone and interbedded dark grey 
shale; color ranges from white, grey, 
browqand reddish brown. 

t Shale: dark grey in color. 

NWSC, Crane, Indiana 

Dye Burial Grounds 

:Lithology 

Boring Number;: WES-2-8-81 



m-602.45' MSL 

Sandy clay (CL): brown in color, dry, 
moderately cohesive with approximately 

to 40% fine to very coarse sand. 

grey to bl.ack in color, 
and cohesive. 

dark grey to black in color, 

Limestone: grey in color, fossiliferous, 
and fine-grained. 

Sandstone: bro,wn in color, fine-grained, 
quartz sand, and friable. 

NW%:., Cran,e, Indiana 

Ammunition Burning Grounds 

Lithology 

Boring Number : wES-3-l-81 



0.0 - 

5.0 
u 

L 
c) 

I 

10.0 - 

- 

15.0 

620.68' MSL 

Silty sand (SM): brown in color, dry, 
no cohesion with 20 to 50X sand and 
sandstone fragments. 

dy clay (SC) and sandstone fragments: 
sandstone is b,rown to red in color, fine- 
grained, and friable with fragments ranging 
from L/2-in. to Z-1./2-in. 

ndstone and sandy clay (SC): weathered 
and brown to grey sandstone. 

Limestone: grey in color, very hard, and 
fine grained. 

dstone or limestone: drill change at 
14 ft, unable 'to determine. 

NWSC, Crane, Indiana 

Ammuniti.on Burni.ng Grounds 

Lithology 

Boring Number: V!ZS-3-2-81 



580.87’ MSL . 

Gravelly clay {CL): dark brown in color, 
moderately cohesive, soft, and contains 
10% gravel from l/l6 tot .&in. 

0.0 

10.0 I 

dT 30. 

i 
I 

60.0 60.0 

c 
2 -9 
e 

: 

r2 70.0- 

80.0 __ 

<- 

1’ Sandstone: brown (to 16.35 ft) and grey 
- i in color, uniform, fine-grained quartz 

sand, and contains iron nodules and fine 
seams of lignite. Sandstone is very 

.- friable near surface, wreathered in areas, 
I and predominantly thinly bedded. 

i 

Limestoner grey brown in color, hard, 
dense, fine-grained, fossiliferous, and 
thinly bedded with grey shale. 

Shale: brownish grey to geenish gcey, 
soft, and uniform. 

Limestone with interbedded shale: grey 
brown to grey, hard, dense, and contains 
soft, greenish grey shale. 

t 

Shale: green to dark grey in color, 
soft, and fairly uniform. 

Sand (SP): brown, fine-grained, uniform, 
unconsolidated, and approximately 70% 
quartz grains. 

/Shaler grey and uniform. 

brown to grey, fine-coarse, 

same as above. 

same as above. 

Shale; sane as above. 

NWC, Crane,, Indiana 
Ammunition Burning Grounds 
Lilthology 
Boring Number; WES-J-3-81 



- ‘j92.12' MSL 

Silty sand(SM):: brown in color, dry,and 
contains hard fragments of sandstone and 

l- 
silt. 

Gravel, sand, and weathered sandstone. 

Sandstone 

Limestones white in color and hard. 

Sandstone: reddish brown in color and 
weathered. 

Sandstone: hard. 

Limestone: very hard. 

Sandstone or shale 

- 

NW3.&Crane, Indiana 

Ammunition Burning Grounds 

Li-thology 

Boring Number: WSS-3-4-81 



0.0 

10.0 

20.0 

c 
- 30.0 

5 e 
c=l 

j I 
----j 

7 
-+ 

1 
40.0.- 

60.0 _] 

- 
P 

593.25' MSL 

t 

Silty sand(SM): brown in color, dry, 
slight cohesion,and 3035 fine to coarse 
sand. - 

Sandstone: brown in color and soft, 

Sandstone: brown in color and moderately 
hard. 

Sandstone: reddish brown in color and 
soft. 

Sandstone and shaler brown to grey in 
color and medium hard, Very hard spot 
from 32 to 34 ft. 

t 

Sandstone and shale: brown to grey in 
color and medium hard. 

1 Sandstone or limestone: very hard, 

-I-- 

1 Shale: grey to green in color and 
soft. - 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Lithology 

Boring Number; WZS-j-5-81 



__ 587.60' MSL 

Sandy clay(CL): brown in color, stiff, 
dry,and l-10$ fine gravel and 30-&O% 

brown in color and soft. 

red in color and soft. 

brown in color and soft. 

red in color and soft. 

Sandstone: brown in color and soft. 

Sandstone: red in color and soft. 

52.7 

Sandstone: brown in color and soft. 

Limestone: grey in color, hard and 
possibly fractured from 39 ft. 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Lithology 

Boring Number: ~~~-3-6-81 



ti 
- 15.0 - 

5 

! 

- 

8 
a 

554.65' MSL 

Sandy clay (CL): dark brown in color, 
soft, low plasticity, and contains 20 to 
30% fine to coarse sand and gravel. 

Sandy gravel (GC): brown in color with 
50% fine to coarse sandstone fragments 
and 50% sand and clay. 

Sandstone: weathered, brown, and soft. 

Limestone: grey, hard, and fine-grained. 

Shale: dark grey and moderately soft. 

NW%, Crane, Indiana 

Ammunition Burning Grounds 

Lithology 

Boring Number: WES-3-T-81 



-- 584.26’ NSL 

Clay(CL): grey brown in color, soft, 
low plasticity, uniform,, dry,and organic 

Gravelly sand(SW): brown in color, dry,and 
fine to coarse grained sand and sandstone 

Weathered brown sandstone interbedded 

Sandstone: light brown to brown in color 
and soft to hard. 

t- 

Limestone: grey in color and hard. 

I- 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Lithology 

Boring Number: WES-3-8-81 



-I 
-1 

60.0 --I 

- 625.25' MSL L 

Sandy clay (CL): brown in color, dry, low 
plasticity, and contains fine to coarse- 
grained sand and sandstone fragments. 

Sandstone: brown in color, soft, highly 
weathered, and wet. 

Limestone: light grey in color and hard. 

Shale: grey in color and soft. 
Limestone: light grey in color and hard. 

Shale: grey in color and medium hard. 

Sandstone: light grey in color and hard. 

Limestone: light grey in color and hard. 

Shale, sandstone, and limestone 

Sandstone: brown in color and hard. 

Limestone: grey in color and hard. 

Sandstone: light grey in color and hard. 
Soft spot from 70.0 to 73.5 ft. 

- 
80.5 INwSC, Crane, Indiana 

Ammunition Burning Grounds 

:Lithology 

Boring Num'ber: WZS-j-9-81 



-- 603.49' MSL 

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 ,gravel, 

- slightly moist, and no cohesion. 

Sand (SP): brown in color, ,fine to mediumiquartz 
_ 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- 
ately cohesive, and contains l-2% very fine 

gravel. 

Clay silt (ML): grey in color, moist, and 
moderately cohesi.ve. 

42.7 

NWSC, Crane, Indiana 

'McComish Gorge 

Lithology 

Boring Number: wES-4-l-81 
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Gravelly sand (SF): brown in color, dry, 
no cohesion, and fine to coarse-grained 
sand with l&20% fine to medium gravel. 

Silty sand (SM): brown in cfolor, slight 
moisture, and slight cohesi.on. 

Clay silt (PIL): prawn in color, moderately 
cohesive, and slight moisture. Material is 
very moist a,round 20 ft. 

Silty sand (ISM): grey in color, very fine- 
grained sand, uniform, moderately cohesive, 
and moist. 

NWSC, Crane, Indiana 

McComish Gorge 

Li.tholog:y 

Boring Number: WES-4-2-81 
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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, moderate cohesion, and 
contains 30 t:o 40% silt. 

- 

NWSC, Crane, Indiana 

McComish Gorge 

Lithology 

Boring Number: WES-4-3-81 
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593.14' MSL 

Clay (CL): brown in color, dry, uniform, 
slightly stiff, and slight to moderate 
cohesion. 

Silt (NL): brown in color, dry, uniform, 
and slight cohesion. \ 

reddish brown to brown in color, 
fine-grained quartz sand, unliform, and wet 
from 26.9 ft. 

grey in color, soft, very uniform 
and uniform consistency. 

NWSC, Crane, Indiana 

FkComish Gorge 

Lithology 

Boring Number: WE.54-4-81 



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-oil;? odor. 

Sandy gravel (GW): grey in color, wet, 
coarse sand (30%), and finle to medium, 
angular to roundled, unsorted gravel. 

Silty sand (St9): grey in color, we 
cohesion, and uniform. 

t, no 

NWS C , Crane, Indiana 

McComish Gorge 

Lithology 

Boring Number: WES-4-5-81 
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Sand (SP): reddish brown to brown in 
color, dry,. uniform, slight cohesion, 
and fine to medium grained. 

Silty sakd (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: WES-4-6-81 
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-- 596.52' MSL 

Silty sand (SM): brown in color, fine- 
grained, slight cohesion, and contains 
5% very fine gravel. Material is moist 
from about 5 to 10 ft. 

Silt (ML): brown to grey in color, hard, 
cohesive, and dry. 

Shale: grey to black in color, uniform, 
and dry. -- 

NWSC, Crane, Indiana 

Old Burning Pit 

Lithology 

13oring Number: WES-5-l-81 
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Sand (SP) : reddish brown in color, dry, 
slight cohesion, fine to medium grained, 
and contains ash and other burned materials. 

Sandy silt (?&): brown in color, damp, 
slight cohesion,, and contains 20% fine- 
grained sand. 

Silt (ML): brown in color, wet, and slight 
cohesion. 

NWSC, Crane, Indiana 

Old Burning F'it 

Lithology 

Boring Number: WES-5-2-81 
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Sand (SW): brown in color, fine to very 
coarse grained with majority of sand being 
medium, dry, and no cohesion. 

Sand (SP): bro,wn in color, uniform, fine- 
grained, slightly moist, and no cohesion. 

'Sandy silt (ML): brown in color, uniform, 
wet, and slight cohesion. 

Silt (ML): brown in color, uniform, wet, 
moderate to highly cohesive. 

NWSC, Crane, Indiana 

Old Burning Pit 

Lithology 

Boring Number: WES-5-3-81 
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Sand (SP): brown in color, uniform, very 
fine-grained quartz sand, slightly damp, 
and slight cohesion. 

Silt/Sand (SP-SM): brown in color, very 
fine-grained, moist to wet, and little 
cohesion. 

Clay (CL): brown to grey in color, soft, 
low plasticity, and moist, 

NWSC, Crane, Indiana 

Old Burning Pit 

Lithology 

Boring Number: WES-S-4-81 
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Sand (SP): brown in color, fine-grained 
quartz sand, dry, and no cohesion. 

Silt/Sand (SF-SM): brown in color, very 
fine-grained, soft, wet, uniform, and 
slight cohesion. 

- 

NWSC, Crane, Indiana 

Old Burning Pit 

Lithology 

Boring Number: WES-5-5-81 
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Sandy silt (ML): reddish brown in color, 
dry, uniform, low plasticity, and organic 
matter. 

Silt (ML):: light brown in color, soft, 
low plasticity, uniform, and dry. 

Silt (ML): grey to dark grey in color, 
soft, and low plasticity. Material is 
wet from 19.5 ft. 
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NWSC, Crane, Indiana 

Old Burning Pit 

Lithology 

Boring Number: WES-5-6-81 
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Silt (ML): brown in color, dry, uniform 
and low plasticity. 

Silt (ML): grey in color, moist to very 
wet, uniform, soft, and low plasticity. 

NWSC, Crane, Indiana 

Old Burning pit 

'Lithol.ogy 

Raring Number: WES-5-7-81 
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Sandy clay (CL): brown in color, 
slightly moist, soft, and organic 
matter. Material is possibly dozer 
fill. 

Silt (ML): brownish grey to grey in 
color, moist to wet, and uniform. 

NWSC, Crane, Indiana 

Old Burning Pit 

Lithology 

Boring Number: WES-5-8-81 
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Clay (CL): brown to gr,ey 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-lA-81 



683.27' MSI, 

Clay (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. 

I 

Sandstone: light grey, fine-grained, 
and very hard. 

Shale: aad prey. 

Sandstone: brown and fine-grained. 

NWSC, Crane, Indiana 

Demolition Area 

Lithologq 

Boring Number: WES-6-lB-81 
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Sandy clay (CL): brown in color, dry, 
- soft, and slight cohesion. 

Clay (CH): brown in color, dry, hard, 
very stiff', 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 isandstone lenses. 

Sandstone: brown and soft, becoming 
harder at 35.7 ft. 

NWSC, Crane, Indiana 

Demolition Area 

Lithology 

Boring Number: WES-6-lC-81 
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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. 

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 intervaIL with thickness ranging from 
1/16-L/4 in. and frequency increasing with 

dark grey in color, soft, organic 
slightly moist, and weathered. 

Sandstone and interbedded s'hale: 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 IO-20% of interval. 

I 

Sandstone (50%) and shale (50%): sandstone 
is fine-grained, grey to dark grey, and hard. 
Shale is black and contains sand. Bedding 
ranges from l/8 to l-1/2 in. with average at 

-around 1 in. 

NWSC, Crane, Indiana 

Demolition Area 

Lithology 

Boring Number: WES-6-2-81 
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659.77' MSL 

Clay (CL): dark brown in color, uniform, 
slight cohesion, organic matter, and 
slightly moist. 

-t 

t 

Sandy clay (CL): light brown in color, 
very stiff, dry, and contains lo-20% 
sand. 

I Sandstone: soft and weathered to 8 ft. 

-+ 

I Shale 

NWSC, Crane, Indiana 

Demolition Area 

Lithology 

Boring Number: WES-6-3-81 
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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 color and moderateIy hard. 

Sandstone greenish gre.y and hard. 

Shale: hard and grey. 

Sandstone: light grey and hard. 
- 

NWSC, Crane, Indiana 

Demolition Area 

Lithology 

Boring Number: WI.%-6-4-81 
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Clay (CL): brown to reddish brown in 
color, solit to moderately stiff, dry, 
and contains 20-25X fine gravel. 

i Clay shalt:: brown to grey, soft, and 

I dry. 

Shale: red. 

Shale: gre;y in color and becoming harder 
at 26 ft. 

NWSC, Crane, Indiana 

DemoI.it:ion Area 

L)ithology 

Boring Number: WES-h-5-81 



- 672.06' MSL 

Clay (CL):: brown in color, stiff, thinly 
bedded, and dr>r. 

Shale: brown and dark g-rey, 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. 
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Sandstone: grey and hard. 

Shale: grey and medium hard. 

Sandstone: brown to grey and medium 
hard to hard. 

Shale: F;rey. 

NWSC, Crane, Indiana 

Demolition Area 

Lithology 

boring Number: WES-6-6-81 



660.92' MSL 

Clay (CL): brown in color, soft to 
slightly stiff, dry, and low plasticity. 
Material is dozer fill. 
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Sandy clay (CL:): orange brown in color, 
soft, dry, .and contains :LO-20% fine-grained 
sand. 

Clay and we,athered sandstone. 

Sandstone: brown to orange brown, fine- 
grained quartz sand, weathered, dry, thinly 
bedded. and friabl.e. 

T 
$1 

Shale: black, dry,soft, and uniform. 

Coal: blac'k, brilliant ILuster, 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 ishale are Interbedded in ir- 
regular seams, lenses, and thin beds. 
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Demolition Area 

Lithology 

Boring Number: WES-6-7-81 



. 

0.F- 
--. 
--, 
--. 

-- 

! 

5.0P ~ 
--, 
--. 
-- 

--. 

u lO.O--- 
4-1 11 --.- 

s 

iif --.- 
n --.- 

15. 

-- ! 

o--- 
--.- 
_-.- 
--- 
--- 

20.0--, 

i 
_-- 

-- 

-- 

- 638.72' PISL 

Clay (CL): b-rown in co.Lor, soft, low 
plasticity, and uniform. Material is 
dozer fill. 

Sandstone: brown in co:Lor, 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. 

- 

NWSC, Crane, Indiana 

Demolition Area 

Lithology 

Boring Number: WES-6-8-81 
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Sand (SP) and sandstone fragments: brown 
\ in color, dry, fine-grained quartz sand, 

\and uniform. 

'yandstone: brown. and weath.ered. 

Clay shale: Irown. 

Shale: ivy. 

Sandstone 

Shale: changing often from brown, to red, 
and to grey. 

Sandstone: ru.st colored. 

Sandstone: brown. 

S,hale: wey. 

I S#andstone: brown. 

1 Shale: grey. 

NPJSC, Crane, .Lndiana 

Demolition Area 

Lithology 

Boring Number: WES-6-9-81 
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Clay (CL): b-t-own in co.Lor, 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 dar& grey in color, 

t 

dry, and stiff to hard. 

Shale: br,own to dark grey. 

Coal: black. 

Shale and interbedded sandstone 

NWSC, Crane, Indiana 

Demol.ition Area 

Lithology 

Bo-ring Numbe-r: WES-6-10-81 
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Silty sand (SM): 
, brown m color, dry, no 

cohesion, and contains S-1.0% sandstone 
gravel. 

Clay (CL) and shale: brown in color, low 
plasticity, dr:y, and contains 30% hard 
shale fragments. 

Shale: grey . 

f 
Coal: black. 

I Shale: brown .and grey mixed. 

I Shale: li.ght brown. 

Limestone: Light grey. 

i- 

Shale: grey . 

I Shale: dark grey. 

t 

Sandstone: brown and hard. 

I Shale: grey and hard. 

t- 

Sandstone: hard. 

Shale: grey . 
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NWSC, Crane, Indiana 

Demolition Area 

Lithology 

Boring Number: WES-6-U-81 
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667.28’ MSL 
brown to .red in color, slightly 

moist to dry, soft to s-tiff, and high 

brown to grey brown in color, 
and stiff. 

\ Coal: 

-t-b 

black. 

andstone: light grey and medium hard. 

dark grey. 

Sandstone: light brown II 

dark grey and hard; 

Sandstone: brown. 

dark grey. 

Sandstone: grey and hard. 

light grey. 

I Sandstone: light grey. 

r Shale: grey. 

NWSC, Crane, Indiana 

Demolition Area 

Lithology 

Boring Number: WES-6-12-81 
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reddish brown in color, 

slightly moist,, stiff, and low plasticity. 

dark black in color, soft, 
and highly organic. 

grey to brown and soft. 

Sandstone: grey to brown and hard. 

grey and hard. 

Sandstone: light grey in color. 

Shale: grey and hard. 

Sandstone: grey to brown and soft to hard. 

I 
Shale: dark grey and hard. 

ZL Sandstone: light grey and hard. 

Nwsc, Crane, Indiana 

Demolition Area 

Lithology 

Boring Number: WES-6-13-81 
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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. 

c 
Clay (CH): dark grey in color, 
uniform, Soft, and high plasticity. 
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IL’WSC, Crane, Indiana 

Old Rifle Range 

I,ithology 

Borj.ng Number: wES-6-14-81 
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Sand (SP) and sandstone fragments: brown 
to orange b,rown in color,, very fine to 

- fine-grained, and dry. 

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. 

NWSC, Crane, Indiana 

Old Rifle Range 

l.~ithology 

Boring Number: WES-6-15-81 
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Silt (ML): brown in color, uniform, dry, 
and stiff. 

Sandy silt (ML:): brown in color, dry, and 
contains 5~-10% fi.ne to medium-grained sand. 
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Clay shale: brown in color, very stiff to 
hard, weathered, and slightly moist in 
regions. 

! .’ 
Sandstone: brown in color, medium hard, 
and fine-grained. 

-I 

Nwsc, Crane, Indiana 

Old Rifle Range 

Lithology 

Boring Number: WES-6-16-81 
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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 
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Silty sand (SM): brown ta rusty brown in 
color, fine-grained, and little cohesion. 

Sand (SP): brown in color, uniform, fine- 
grained quart;! 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 . 
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NWSC, Crane, Indiana 

Old Rifle Range 

Lithology 

Boring Number : WES-6-18-81 
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Fill 

I 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 fine to medium sized 
gravel. 

NWSC, Crane, Indiana 

Old Burning Grounds 

Lithology 

Boring Number: WES-6-19-81 
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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 Ri.fle Range 

'I,ithol.op;y 

Boring Number: WES-6-20-81 



1 629.54’ NSIL 

Gravelly c:Lay (CL): brown in color, soft 
to moderately s-tiff, dry, and contains 20% 

\ 
gravel fragments. 

Clay (CL): 

\ 

brown to grey, stiff, and 
fairly uniform. 

grey in color, dry, very 
stiff, and uniform. 

brownish red. 
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Shale: grey. 

-+ 
Coal: black 

Shale: grey and becoming harder at 
39 ft. 

I 

NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Lithology 

Boring Number: WES-7-1-81 
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Gravelly Iclay (CL): brolwn to brownish 
grey in color, dry, stiff to very stiff, 
and contains l&15% fine to medium sand- 
stone gravel. 

Gravelly clay shale: reddish brown in 
color, dry!, very stiff, dense, weathered, 
and contains ZO--30% fine to' medium gravel. 

Shale: brown to orange brown with zones 
of dark grey, soft, dry, and weathered. 

Interbedded sandstone (50%) and shale (50%): 
light grey to dark grey and very soft to 
soft. 

Sandstone (80%) and interbedded shale (20%): 
light grey to dark grey!, soft to very soft,, 
and contains l-3% coal lenses. 

NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Lithology 

boring Number: WES-7-2-81 
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597.02’ MSL 

Gravelly &Lay (CL): brown in color, very 
stiff, dry!, and contains fine to medium 
sandstone gravel. 

Shale and sandstone. 

NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Lithology 

Boring Number: WES-7-3-81 
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595.80' MSL 

Fill: 

-k 
clay, coal, and gravel. 

Sandstone: brown and solft. 

Limestone: grey and fine grained. 

Clay shale: reddish brown to dark 
brownish grey and soft. 

Sandstone and sha:Le: grey to brown and 
hard. 

grey and soft. 

Sandstone and shale: grey and moderately 
hard. 

_I 

NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Lithology 

Boring Number: wxs-7-4-81 
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6 
& 20.0 
n 

30.0 

593.73' MSL 

brown in color, dry, very 
stiff, brittle, and low p.Lasticity. 

Sandy clay (CL): brown in color, slightly 
moderatel:y stiff, and contains 5-10% 

fine to medium-grained sand. 1 

Gravelly clay (CL): brown and stiff. 

brown and medi.um hard. 

Sandstone: grey. 

-- 

NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Lithology 

Boring Number : WES-7-5-81 
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-I 

60.0 60.0 -4 - 

I 

- .- 641.26' MSL 

l- 
Sandy clay (CL): brown .in color, dry, and 
contains fine 'to coarse-grained sand. 

Sandstone: brown, soft, and weathered to 
8.3 ft, moderately hard after 8.3 ft. 

- Clay shale: soft and grey. 

Limestone: light grey and very hard. 

- Shale: brown and soft. 

Sandstone: brown and light grey. 

Limestone (87%) and shale (13%): limestone 
is light grey and hard, shale ranges from 
dark grey to brown and is soft. 

Sandstone: grey, soft, and with clay. 

Limestone: grey and hard. 

dark grey and sof:t. 

grey and medium hard. 

Clay, brown, soft, and damp. -I-- 
Shale: grey and hard. 

f 

Sandstone: brown 

Limestone 

Shale 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

Lithology 

Boring Number: WES-8-l-81 
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2z2 1 

T 580.99' MSL 

Clay (CL), cobbles, and boulders 

I- 
Clay shale: yellow brown, highly 
weathered. 

1 
Shale: liglht brown to brown, highly 
weathered, 'brittle, and soft. 

Shale: dar:k grey to dark greenish grey, 
soft, brittle, and oxidized in areas. 

_I 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

Lithology 

Boring Number: WES-8-2-81 



--578.90' MSL 

I 
Clay (CL), cobbles, and boulders 

t 

Shale: brown, weathered, and soft. 

Shale: dark grey asnd medium hard. 

Shale: light grey and medium hard.. 

Limestone: grey and hard. 
- 
_ Shale: light grey and medium hard. 

_ Shale: broiwn. 

Sandstone: brown and medium hard. 

i 

Shale: dark grey. 

Limestone: -L grey and hard. 

Nwsc !) Crane, Indiana 

Highway 58 Dump Site B 

I.,ithology 

I$oring Number : WES-8-3-81 
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583.66' MSL 

Gravelly clay (CL): brown, soft, low 
plasticity, and contains 25-30X limestone 
and sandstone fragments. 

Clay (CL), igrave.1, cobbles, and boulders. 

Sandy clay shale: red and soft. 

Sandy clay :&ale : brown and soft. 

Limestone: grey and hard. 

Sandstone: brown and hard. 

Shale: grey,, 

Sandstone: hard and brown. 

Shale: grey and hard. 

Sandstone: brown and hard. 

Shale: grey and hard. 

Limestone: grey (and hard., 

NWS C: , Crane, Indiana 

Highway 513 Dump Site B 

Lithology 

Boring Number: wES-8-4-81 



. . * - 583.84' MSL 

Clay (CL), gravel, cobbles, and boulders 

Shale: brown and soft 

7 0 . 8 

! 

Shale and limestone 

Shale: grey and medium 

Sandstone: brown 

Shale: dark grey and soft. 

Shale (60-e70%) and sandstone (30-40%). 

Sandstone: orange brown to brown, fine- 
grained quart.2 sand, uniform, friable to 
moderately hard, and thinly bedded to 
massive. 

I Limestone: light grey, moderately hard, 
fine-grained, and fossiliferous. 

.- 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

Lithology 

Boring Number: WES-8-5-81 
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- 582.70' MST, 

Clay, gra-vel, cobbles, and boulders. 

Clay shale: reddish brown and soft. 

Shale: grey and soft to 22 ft. 

- 

XJWSC, Crane, Indiana 

Highway 58 Dump Site B 

Li rhology 

.Boring Number: WES-8-6-81 
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640.75' MSL 

Sandstone: brown, hard, and fine-grained. 

Shale: gray and medium. 

Sandstone: brown and medium. 

Clay shale: .red in color. 

Limestone: light grey and hard. 

Sandstone: hard and brown. 

Limestone: light grey and hard. 

Sandstone: hlard. 

Limestone: Light grey and medium hard. 

Sandstone: hard. 

Shale: grey and medium. 

t 

- Limestone: :Light grey and very hard. 

Shale and sandstone. 
- 

Limestone: grey and hard. 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

Lithology 

Boring Number: WES-8-7-81 



120.0- 

.- 

! 

.- 

.- 

130.0 

131.2 ft 
- 

Shale: grey and medium hard. 

Limestone: light grey and hard. 

t 

Shale and limestone. 

Sandstone: brown, fine-grained, and 

I 

soft. 

Limes tone : light grey and hard. 

NWSC, Crane,, Indiana 

Highway 58 Dump Site B 

Lithology 

Boring Number: WES-8-7-81 
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40.0- 40.0-- 

I 

60.0 
-I 

60.0- 

1 69.87 -' 69.87 

586.31' MSL 

Clay (CL), gravel, cobbles, and boulders 

Clay shale: grey, soft!, and slightly damp. 

Shale: grey and soft. 

Sandstone: brown and fine-grained. 

Sandstone and shale. 

Sandstone: brown and hard. 

Sandstone: brown and soft. 

Sandstone: brown and very soft. 

Sandstone: brown, very soft, and damp. 

Sandstone: brown and hard. 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

Lithol!ogy 

Boring Number: WES-8-8-81 
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80.0-- - 

586.33' MSL 

Clay (CL), gravel, cobbles, and boulders. 

Shale: grey with cobbles (and boulders. 

grey and hard.. 

light grey an.d hard. 

I Shale: broom. 

Sandstone:, 

‘;:: 
brown and fine-grained. 

Limestone: light grey and hard. 

Sandstone: brown, hard, and fine-grained. 

I 
Sandstone: brown, medium, and fine-grained. 

-t 

Sandstone: brownish grey, hard, and 
fine-grained. 

- 

Limestone: light grey and hard. 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

Lithology 

Bo-ring Number: WES-8-9-81 
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.I 
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-i 
80.0---l 80.0- 

- - 586.33' MSL 

Clay (CL), gravel, cobbles, and boulders. 

Shale: grey with cobbles and boulders. 

-ILimestone: grey and hard. 
/ 

Shale: 
'\ 

grey. 

\ rimestone: light grey and hard. 

\ 
Shale: brown. 

Shale: brown. 

/ Sandstone : brown and fine-grained. 

.A _ Limestone : light grey and hard. 

Sandstone: brown, hard, and fine-grained. 

Sandstone: brown, medium, and fine-grained. 

Sandstone: brownish grey, hard, and 
fine-grained. 

- 

Limestone: light grey and hard. 

- 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

Lithology 

Boring PIumber: WES-8-9-81 
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Lt: 15.0 -- 

5 
w-, 

$ --, 
n -_, 

1 
- 734.32' MS1 

Clay (CL): 'brown, soft, dry, and 
contains organic matter. 

l- 
Silty sand (SM): brown, fine-grained 
sand, dry, and :slight cohesion. 

Sand (Sp) and sandstone fragments: 
brown to reddis'h brown, fine-grained, 
friable, and weathered. 

I 
Sandstone with interbedded shale. 

I Coal: black, soft, and wet. 

Shale: grey and medium ha,rd. 

I- Limestone : hard and grey. 

NWSC, Crane, Indiana 

Pest Control Area 

Lithology 

Boring Number: WES-9-1-81 
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Sand (SW): brown in color, dry, and 
fine to coarse grained. 

-t 

Sandy clay (CL): brown in color, slight 
cohesion, and contains 20X fine to medium 

-t 

grained sand. 

-I 
Sandy clay 
and wet. 

Sandstone. 

: grey to dark grey in color 

NWSC, Crane, Indiana 

Pest Control Area 
L.ithology 
Boring Number: WES-9-2-81 
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I 

706.78' MSL 

Sandy clay (CL): ,brown in color, dry, 
low plastic,ity, and contains fine to 
coarse-grained sand. 

Sand (SP) and sandstone fragments: 
brown to white, fine-grained, and 
weathered. 

Sandstone (50-70%) and shale (30-50%): 
orange brown to 'dark grey, fine-grained, 
and thinly ‘bedde'd. 

Nwsc, Crane, Indiana 

Pest Control Area 

Lithology 

Boring Number: WES-9-3-8-L 



25.0 -‘- 

i 

- 

33.15 

721.93' MSL 

Sandy clay (CL): brown in color, very 
stiff, dry, and low plasticity. 

Clay shale and interbedded sandstone: 
grey, brown, reddish brown in color, 
very stiff, hard, and dry. 

Sandstone: brown, fine-grained, and 
weathered. 

Sandstone: light grey, very fine-grained, 
and hard. 

Shale: dark grey. 

+ 

:j- 

Limestone: light grey and hard. 

Shale: g rey . 

Limestone: light grey. 

NWSC, Crane, Indiana , 

Pest Control Area 

LithoLogy 

Boring Number: WES-9-4-81 
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I1 23.5 " 

- 715.52' MSL 

Clayey sand (SC): brown in color, dry, 
fine-grained, moderate cohesion, and 
contains sandstone fragments from 5 ft. 

Sandstone: brown,, fi, 
weathered. 

ne-grained, and 

Sandstone: light brown. 

Sandstone: light grey to dark brown. 

Sandstone: light brown and fine-grained. 

Sandstone: light grey. 

.le Sandstone: darker in color as sha 
content increases. 

NWSC, Cra-ne, Indiana 

Pesti Control Area 

Li thology 

Boring Number: WES-9-5-81 



-719.65' MSL, 

ittle Sandy silt (ML:): brown, soft, and 1 
cohesion. 

Sandstone: brown and slight moisture 
at 10.2 it. 

_ Coal: black, soft, and wet. 

Limestone: light grey and moderately hard. 
c 

Sandstone: brown and medium hard. 

NWSC, Crane, Indiana 

I'est Contro:L Area 

1,i.t hology 

l3oring Number: WES-9-6-81 
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735.32' MSL 

Clay (CL): brown in cola-r, dry, moderately 
stiff, and low plasticity. 

Silty sand (SM): brown in color, dry, 
moderate cohesion, and fine-grained. 

Clay and :sandstone gravel. 

Shale: soft and brown. 

Shale: soft and grey. 

Sandstone: brown, fine-grained, medium 
hard, and wet from 23.2 ft. 

grey and hard. 

t Coal: black and soft. 

NWSC, Crane, 'Indiana 

Pest Control Area ', 

L:ithology 

Boring Number: WES-9-7-81 
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Clay (CL): brown in color, organic 
matter, very stiff, dry, and low 
plasticity. 

Sandstone (70%) and clay lenses (30%): 
brown in color, weathered, fine-grained 
quartz sand, and brown, so:Et clay lenses. 

Sandstone (1.5-50%) and sha.Le (50-85%): 
brown to dark grey, thinly bedded, and 
shale content increases with depth. 

I- Shale: black, soft., and uni.form. 

Nwsc , Crane, Indiana 

Pest: Control Area 

Lithology 

Boring Number: WES-9-8-81 
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10. o--, 

13.5 -I 
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Sandy clay (CL): brown in color, soft, 
low plasticity, dry, and contains frag- 
ments of brown sandstone. 

t 

Clay (CL): dark brown to black, moist, 
soft, and low plasticity. 

Sandstone: brown ,and light grey, weathered, 
friable, <lnd very fine-grained. 

NWSC, Crane, Indiana 

Pest Control Area 

L,ithology 

Boring Number: WES-9-9-81 ' 



--I- 617.80' MSL 

Gravelly sand (SW): brown in color, dry, 
fine to coarse sand, and fine to coarse, 
angular to rounded gravel. 

Sand (SP): orange brown in color, fine- 
grained, little to moderate cohesion, 

- and dry. 

Sandstone: red.dish brown to brown in 
color, and ranges from soft-to hard. 

4 Limestone. 

NWSC, Crane, Indiana 

Roclteye Site 

L,itho.Logy 

Boring Number: ~~~-10-1-81 



--I- 618. 51' MSL 

Silty sand (SM): dark brown in color, 
dry, soft., very fine-grained and slight 
cohesion. 

Sandstone g,ravel: brown, fine to coarse 
fragments,, and fine-grained sandstone. 

Limestone:: grey. 

Sandstone: brown, fine-grain&d quartz 
sand, very weathered, and friable. 

Limestone: moderately hard, 
and fossiliferous. 

NWSC, Crane, Indiana 

Rockeye Sit.e 

Lithology 

Boring Number: WES-10-2-81 



HYDROGEOLOGIC INVESTIGATION OF WASTE DISPOSAL w--m- I.*- - 
SITES~ AT THE NAVL& WEAPONS SUPPORT CENTER, .----mm mm,- mm-, 

CRANE, INDIANA 

APPENDIXES C AND D 

Joseph B. Dunbar 

Geotechnical. Laboratorp 
USAE Waterways Experiment St:at:I.on 
PO Box 63L, Vicksburg, MS 391.80 

Prepared for 
Naval Weapons Support Center 

Crane, Indiana 

April 1982 



APPENDIX C: WELL COMPLETION DIAGRAMS 

APPENDIX D: GROUNDWATER ELEVA'TIONS 

WORKING DRAFT 



APPENDIX C 

WELL COMPLETION DIAGRMS~ 

WORKING DRAFT 



Grout 
2 

~ 
8.6’ 

i 
4 t Bentonite 2. 

v 
38.0 

Sand 17 0' 

IL- 

1 
3.0' 

9.63’ 

--I 

5.23' 

A 

48.0' 

683.1.4' MSL 

t 2" Schedule 40 PVC Pipe 

I2 Water depth at time of 
drilling 

El Well screen 

NTJSC, Crane, Indiana 

Mustard Gas Burial Grounds 

Well Completion 

Boring Number: ~~~-1-1-81 



f 
Glyout 4.24' 

Bentor1it.e 2.0' 

San d 6.56' 

I 

lz Water Depth at time of 
drilling 

El Well screen 

8.24' 

664.04' MSI, 

9.36’ 22d 

5.20' 

I ---- 
2" Schedule 40 PVC Pipe 

NI"SC, Crane, Indiana 

Must.ard Gas Burial Grounds 

Well Completion 

Bori.ng Number: ~~~-1-2-81 
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(Irout 1.0’ 

Bentcnite 1.0' 

Sand .16.6 

V 
8.6 

Q Water depth at time of 
dri:l.l.ing 

El Well :;creen 

3.99’ 

I 

9.42’ 

4 

667.43’ MSL 

6’ 

I 

PVC Pipe 

5.19’ 

1 -mm- 

" Schedule 40 

fir’ ’ (7 f , .,) Crane, Indiana 

Mustard Gas Burial Grounds 

Well Completion 

Boring Number: ~~~-1-3-81 



4 2" Schedule 40 PVC Pipe 

r 
Grout 12.0' 

L- 

Be:ntonite 2.0' 

.lL 
21.0 

Sand 17.0' 

1 

- 

16.47' 

669.95' MSL 

IL Water depth at t.ime of 
drilling 

El Well screen 

NWSC , Crane, Indiana 

Mustard Gas Burial Grounds 

Well Completion 

13oring Number: WES-l-4-81 



Grout 13.0' 

L 
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L 
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I 
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drilling 

El Well screein 

16.18' 

J’ 
4, 

9.12’ 

I 
5.33' 

665.69' MSI, 

30163' 

-l ---w 

'2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Mustard Gas Burial Grounds 

Well Completi.on 

Boring Number: ~~~-1-5-81 
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I 

NWSC, Crane, Indiana 

Dye Burial Grounds 

Wel:L Completion 

Boring Number: WES-2-1-81 
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IL--- 
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h'wSC, Crane, Indiana 

Dye Burial. Grounds 

hell Completion 

Boring Number: WE:,?-2-2-81 El Well- sween 
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2" Schedule 4.0 :PVC Pipe 

Grout 49.1' 

Y 
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Liz 
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Q Water depth at time of 
drilling 

El Well screen 

I 
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720,02' MSL 

NEC, Crane, Indiana 

:D;ye Burial Grounds 

Well Completion 

:Boring Number: 1~~~2-3-81 
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drillirg 

El Well :xrCten 
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c 

NWSC , Crane, Indiana 

Dye Burial. Grounds 

Well Compl.etion 

Earing Number: WES-2-4-81 
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# 
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I 

NWSC, Crane, Indiana 

Cye Burial Grounds 

Well Completion 

Boring Number: WES-2-5-81 
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drilling 

I Well screen 

NWSC, Crane, Indiana 

Dye 'Burial Grounds 

Well Completion 

Boring Number: ~~~-2-6-81 



. 

2" Schedule 40 PVC Pipe 
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NlrlSC, Crane, Indiana 

:D;ye Burial Grounds 

Well Completion 

:Borirg Number: ~~~-2-7-81 
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2" Schedule 4.0 PVC Pipe 
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drilling 
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NWSC , Crane, Indiana 

Eye Burial Grounds 

Well Completion 

Boring Ikmber: WES-2-8-81 
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1 
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f- 

I 
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I 
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--- 

Q Water dei?th at 
time of drilling 

El Well scrc.:en 

L 
602.45' MSL 

41.62' 
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---I 
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NWSC, Crane, Indiana 

Ammunition Burning Grounds 

WeILl Compl t3t -ion 

Boring Number: WES-3-l-81 
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NWSC, Crane, Indiana 
Ammunition Burning Grounds 
Well Completion 
Boring Number: WES-3-2-81 

a Well screen 
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Bentonite 2.0' 
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time cf drilling 
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LL 

9.12' 

1 
5.38' 

c 

580.87' MSL 

1 00. 4 ' 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Well Completion 

Boring Number: WES-3-3-81 

H Well ccreen 



2" Schedule 40 PVC Pipe 

Grout 

Bentonite 

Sand 
l 

19.0' 

I ---- 
9.48’ 

-4 
5.43' 

4 

lz Water depth at time 
of drilling was unobtainable 

H Well screen 

‘i92.12’ MSL L 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Well Completion 

Boring Number: WES-3-4-81 



Grout 40.5 

i -- 
Bentonite 2.0' 

i 
47.0' 

Sand 17,!j' 

xz Water depth at time 
of dril:Ling 

Id Well sI::reen 

2” Schedu .e 40 F'VC Pipe 

45.4' 

!r 
. 

9.28' 

-4 
5.32' 

t 

60.. 0' 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Well Completion 

Boring Number: WES-3-5,-81 



4 

2" Schedule 40 PVC Pipe 

I 

Grout :i,, 3 .0 I 

Bentonite 2.0' 

f- 

5.z 
42.0' 

Sand lY'.O' 

It- -- 
-sz Water depth at 

time of drilling 

El Well screen 

37.26' 

51.0' 

3 
587.60' FLSL 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Well Completion 

Boring Number: WES-3-6-81 



, 2" Schedule 40 PVC Pipe 

Grout 

Bentonite 

Sand 

l- 
-- 

3.0’ 

k 

;: . 0 ’ 

lz 
18.t 

17.0' 

I ---- 
zz Water dept:?i at 

time of dl,illing 

El Well screen 

t 
3.0' 

'T 

--- 

12.42' 

,554.65' MSL 

27.0' 

9.28’ 

I 
-- 

L 

5.30' 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Well Completion 

Boring Number: WES-3-7-81 



2" Schedule 40 PVC Pipe 

Grout 27.7 

1 Bentonite 2.0 

r 
--- 
1L 

Sand 17.3' 37.0 

! -- 
‘Iz 

Water depth at 
time of drilling 

El Well screen 

32.37' 

1 

5.20 

t 

584.26' MSL 

4'7.0 

A... I 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Well Completion 

Boring Number: WES-3-8-81 



/ 2" $chedule ,410 PVC Pipe 

6" and 8" Schedule 
40 PVC Casj.ng---, 

I- 
d 
----- 

lz 
7.5' 

/ 
1 I 9 ' . 

- 

1 
18.7' / 

Grout 61.15 

Elentonite 2.0' 

I- x2 
Sand 17.35 70.5 

1 --- 
xz Water depth at 

time of drilling 

kzl Well screen 

_- 

L 

P 

/ 

-- 
-- 
_- 
_- 
_- 
_- 
-- 
-- 
_- 
_- 
_- 
-- 

-- 

3. 0 7 
1 

--- 

65.93’ 

9.22’ 

---I 
5.35' 

t 

622.25' MSL 

80.. _, ‘; , 

-- 9 

NWSC, Crane, Indiana 

Ammunition Burning Grounds 

Well Completion 

Boring Number: WES-3-9-81 



3" Casing 

lz Water depth at 
time of drilling 

\ 

\ 

141' 

lz 
121' 

-_.----- 

594.79 MSL 

102' 

I I 

\ 
- 7" Open Hole 

NWSC., Crane, Indiana 

Ammunition Burning Grounds 

Well Completion. 

"Pump Mouse-Building 3004 



2" Schedule 40 PVC Pipe 

I 
Grout 21.3' 

Bentonite 2.0' 

f-- 

I 52 
Sand 16.7' 30.0' 

c --- 
v Water depth at 
- time of drilling 

H Well screen 

25.31' 

1 
9.21' 

4 
5.48' 

t 

603.49' MSL 

NCIJSC, Crane, Indiana 

McComish Gorge 

Well Completion 

Soring Number: WES-4-1-81 



f 

--- 

Grout 11..5' 

L 
Bentonite 2.0' 

f- 

v 
19.9' 

Sand 16.5' 

L -~ 

xz Watc?r depth at 
timus of drilling 

El WelL screen 

/ 

2" Schedule 40 PVC Pipe 

/ 
t 

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

3.0' 

-T-- 
15.'48' 

i 
9.16' 

-4 
5.36' 

---A---~ 

585.69' MSL 

NWSC, Crane, Indiana 

McComish Gorge 

Well Completion 

Boring Number: WES-4-2-81 



. 

L -- 
Grout 1.2' 

Bentonite 1.5' 

Natural Sand 12.3' 

I --- 
sz Wai:er depth at 

time of dri:Lling 

# We:!.1 screen 

/ 

2" Schedule 40 PVC Pipe 

3 
3.0' 

J - 566.22' 
1 

3.1' 

I i5.0' 
-I I 

I 
7.02' 

4 
4.88' 

NWSC, Crane, Indiana 

McComish Gorge 

'Well fConipletion 

B,or.i.ng Number: WES-4-3-81 



. 

c 

Grout 18, 9' 

c 
Bentonite 2~0' 

f- 
--- 

Sand 16..0' 

lz 
26.9' 

t -_-- 

lz Water depth at 
time 1:1f drilling 

I4 Well screen 

22.9’ 

4 
8.97’ 

--+I 
5.03' 

t 

593.14' MSL 

J 
2" Schedule 40 PVC Pi.pe 

A 

36.. 9’ 

NWSC, Crane, Indiana 

McComish Gorge 

Well Completion 

Boring Number: WES-4-4-81 



-- 
Grout l.22' 

Bentonite 2.0' 

zz 
Sand '9.78' 9. 5 

I -- 
Natural Sand 6.75' 

1 --- 
zz Water depth at 

time of drilling 

IEi Well screen 

/ 
2" Schedule 40 PVC Pipe 

I 
3.0' 

573.39' MSL 

5.22' 

1 
9.18’ 

75" 

N!JSC, Crane, Indiana 

McComish Gorge 

Well Completion 

Boring Number: WES-4-5-81 



I---- 
Grout 6.0' 

I 
Bentonite 2.0' 

Sand 9.0' 

I- 
x2 

15.35 
-- 

Natura I Sand 8.35' 

1 -- 
1L Water depth at 

tine of drilling 

n Well screen 

, 2" Schedule 40 'PVC Pipe 

579.54' MSL 

1 
1 

9.21' 
-- 

4 
5.52' 

--A-. 

NWSC, Crane, Indiana 

McComish Gorge 

Well Completion 

13oring Number: WES-4-6-81 



I-.-- 
Grout 2.0' 

Benfionite 2.0' 

I 
--- 

Sand 7.86' 

/ 

xz 
i.O.5' 

Bentonite 5.64' 

I -- 

21. Water depth at 
time of drilling 

El Well screen 

J 
2" Schedule 40 PVC Pipe 

- - - - 
- 
- - 

- - - - - 

t 

-+ 
3.98’ 

7.88' 

596.52' MSL 

17.0 

4 
5.14' 

12 

NWSC, Crane, Indiana 

Old Burning Pit 

Well Completion 

Boring Number: WES-5-1-81 



L---- 
Grout 2.0' 

----- 

Bentoni.te 2.0' 

Sand 14.2' 

f 

2" Schedule 40 PVC Pipe 

f 

- - 
- - - 
- 

- - - - - 
- - - 

- 

t 

3.0' 

583.4.3' 'PISL 

i 

7.76' 17.0' 

52 Water depth at 
time of drilling 

- 

tEl Well screen 

Nwsc ( Crane, Indiana 

Old hrning Pit 

Well Completion 

Boring Number: WES-5-2-81 



‘II L 
Grout 2 * 0 ' 

--- 
Bentonite 2.0' 

Sand 17,,35' 

1 --- 
ZL Watc:r- depth (at 

time.! of' drilling 

El Wel. screen 

, 2" Schedule 40 PVC ‘Pipe 

f 

q 

------7 
3.0' 

J ii 

6.89’ 

- 

i 
9. 

5'89.78' MSL 

-3' 21.35' 

5.33' 

--.L 

NWSC, Crane, Indiana 

Old Burning Pit 

Well Completion 

lioring Number: WES-5-3-81 



-- 

Grout .2.9' 

4L---.-~ 
Bentonite .2.0' 

Y 
15.0' 

Sand 20.1' 

L 
zz Watxr depth at 

tim3 of drilling 

# Well screen 

- 

- - 

- - - 

- 

- 
- - 

- 
- 
- 
- 

- 

/ 2" Schedule 40 PVC Pipe 

: 

9.2 

-1 

1' 

5.05' 

1 

10.74' 

585.33' MSL 

2 5, . 0 ’ 

NWSC, Crane, Indiana 

Old Burning Pit 

Well C:ompletion 

Boring Number: WES-5-4-81 



, 3" Stee Protector Pipe and Cap 

+-----I 
Grout 2.0" 

Bentonite 2.0" 

f -- 
Sand 4.0" 

i 

xz 
10.1' 

Natural Material 12.0' 

L 
Q Water, depth at 

time of drilling 

lzl Well screen 

- 

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

- 

4 
3.0' 

t 
5.98' 

d 

9.01' 

I 
5.01' 

, 583.78' MSL 

20.0' 

2" Schedule 40 PVC Pipe 

NlZC, Crane, Indiana 

O.Ld Burning Pit 

Well Completion 

Boring Number: WES-5-5-81 



Grout 11 

Bentonite 2 . 0’ 

I-- 

Sand .t: 25’ 

4 ---_ 

xz Water depth at 
time cE drilling 

# We.11 sc:reen 

- 

- 

- 

- 

----- 570.27' MSL 

15.52' 

30.0' 

3" Steel Protect,or Pipe and Cap 

9.19' 

5.29’ 

---AL--. 
-L - 2" Schedu e 40 PVC Pipe 

NWSC, Crane, Indiana 
Old Burning Pit 
Well Completion 
B:,ring Number: WES-5-6-81 



I- 
-- 

I 
Grout 16.0' 

1 
Bentonite 2.13' 

f 
--- 

1 sz 
Sand 17.C ' 25.0' 

1, - 

li Water depth at 
time of drilling 

I3 Well screen 
L-J 

/ 
2" Schedule 40 PVC Pipe 

7 
576.70 MSL 

20.3' 

-l 
1, 

I 35.0' 

1 

--I 
9.32’ 

- 
-+I 

5.38' 

4 

NWSC., Crane, Indiana 

Old Burning Pit 

Well Completion 

Boring Number: WES-5-7-81 



Grout 0.5'!..+ 
--- 

Bentonite 1.5' 

I.7 - 
7.0' 

Sand 15 5' . 

lz Water depth at 
time of drilling 

El Well screen 

, 2" Schedule 40 PVC Pipe 

-1 I 
-.L 

4 4 
2.70' 

9.48’ 

5.32' 

563.78' MSL 

17.5' 

Nwsc: , Crane, Indiana 

O.Ldl Burning Pit 

Wc1.1. Completion 

Boring Number: WES-5-8-81 



J 1' Groslt 2.0' 
--- 

Bentonite 2.0' 

4 
3” Protector Pipe and Cap 

Sand 13.0' 

lz- 
9.0’ 

I_ - 
Bentonite 2.0' 

_--- 
I 

682.63’ MSL 

1.9’.0” 

2 9.65’ 

I 
-I I 

5.25’ -A--.--- 
L 2" Schedule 40 PVC Pipe 

lIEI Well screen 

52 ' Water depth at 
time of drilling 

NWSC, Crane, Indiana 

Demolition Area 

Well Completion 

Boring Number: WEST-lA-81 



/ 3" Steel PI-otector Pipe and Cap 

i 

--- 

Grout .25.7’ 

1 
Bentonite 2.O'-- 

Sand 1.7.0? 
34.6’ 

I 

- - / J 
3.0’ 

1 683.27’ MSL 

29.97’ 

44. ‘ 
11 

- 
- 
- 
- 
- 
- 
- 

- 

- 

t 

1 

9.17' 

--I 
5.56’ 

I- / ’ 
4 
‘1 

2" Schedule 40 PVC Pipe 

H Well screen 

Q Water depth at 
time of drilling 

NWSC, Crane, Indiana 

Demolition Area 

Well Completion 

Boring Number: WES-6-LB-81 



Grout 

Benton 

--- 
r ’ 

19.1' 

L- - 
.ite 2.0' 

1 
Sand -17.0' 

1 Q 
36.0' --- 

B Well screen 

52 Water depth at 
time of drill:ing 

- - -_ - -. -. -. -. -. - -. - -. -. -. -_ -. -. -. -_ -_ - -. 
? 

, 3" Steel F'rotector Pipe and Cap 

L.J 
3.0' 

I 
23.1' 

I 

15.0' 

I 

\ 682.60' MSL 

38.1' 

\ 
2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Demolition Area 

Well. Completion 

Boring Number: WES-6-lC-81 



I---- 
20.0' 

i -- 
2.0' 

I- Q 
17.0' -=I 29.0 

/ 
3" Steel Protector Pipe and Cap 

- 

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

7 

4 
3.0' 

--T- 
-_-- 

24.26' 

L - 

9.62’ 

----I 
5.12' 

A--- 

637.53' MSL 

‘\ 2" Schedule 40 PVC Pipe 

El Well screen 

Liz- Water depth at 
ti-nr of drilling 

NWSC, Crane, Indiana 

Demolition Area 

Well Completion 

Boring Number: wES-6-2-81 



Gro'Jt 1.5' 

Bentonite 2.0' 

.x7 
10.;' 

Sand 16.8' 

1 

f 

3" Steel Protector Pipe and Cap 

--- 659.77' MSL 

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

T 

9.2’ 

4 , . 
i.?L Y ---- 

L 2" Schedul.e 40 PVC Pipe 

El Well screen 

I 
IL 

water depth at 
time of drilling 

NWSC, Crane, Indiana 

Demolition Area 

Well Completion 

Boring Number: wES-6-3-81 



/ 3" Steel Protector Pipe and Cap 

Grout ll..O' 

Bentonite 2.0' 

xz- 
14.5' 

Sane! 17.0' 

I --- 

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

.--- 

7 J7 
3.0' 

15.39’ 

~ 

8.88' 

4 

5.73' 

; 632.89' MSL M 

30.. 0’ 

\ 

\2" Schedule 40 PVC Pipe 

El Well screen NWS C , Crane, Indiana 

Demolition Area 

Well Completion 

xz Water depth 
time of dri 

at 
.ling 

Boring Number: WES-6-4-81 



/ 3" Steel Protector Pipe and Cap 

i 

-- 

Grout 9.0' 

1 --- 
Bentonite 2.0' 

Q 
16.5' 

Sand 16.0' 

t 

-- 

12.54' 

I 

9.14' 

4 
5.32' 

607.89' MSL 

2 :7 . 0 ' 

\ k2” Schedule 40 PVC Pipe 

El Well screen 

_v Water depth at 
time of drilling 

NWSC, Crane, Indiana 

Demolition Area 

WeILl Completion 

Boring Number: WES-6-5-81 



/ 
3" Steel I?rotector Pipe and Cap ' 

Grout 43.0' 

Bentonii:e 2.0' 

1 

-- 

L! 
Sane' 17.3, 52.5 

I!-- 

El Well screen 

Q Warer depth at 
time of drilling 

: 672.06' MSL 

47.65' 

9.28’ 

5.37' 

62 

L 2" Schedule 40 PVC Pipe 

N?SC, Crane, Indiana 

Demolition Area 

Well Completion 

Boring Number: WES-6-6-81 



Grout .lC 

r 

I. 

: 

/ 3" Steel Protector Pipe and Cap 

----I 

0’ 

I- 
Bentonitn 2.0' 

52 
19.0' 

Sand 17.0' 

!- - 

-_ - 
- - 
- - 
- - -_ 
- - - - 
Z - - - - - 
-_ 
- 
- - - 
z - 

-4 

q Well screen 

4 7 Water depth at 
- time of drilling 

14.42' 

4 

660.92' MSL 

29.0’ 

5.34' 

---IL-*-- i 

L 2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Demolition Area 

Well Completion 

13oring Number: WES-6-7-81 



Grout 8.5' 

I 

2.0' 

+ 

Bentonite 

lz - 
17.5' 

& 3" Steel Protector Pipe and Cap 

L 

T---- 

Sand 17.0' 

T 
3.0' 

I 

13.01' 

638.72' MSL 

27.5' 

!L! 

\ - 2" Schedule1 40 PVC Pipe 

u Well screen 

\/ 
Water depth at 
time of ljrilli.ng 

NWSC, Crane, Indiana 

Demolition Area 

We11 COmpletion 

Boring Number : WES-6-8-81 



Grout 20.7' 

Y --- 

Bentonite 2.0' 

Q 
29.0’ 

1 

, PC 

9.13' 

I 
Ssnd 1.7.0' # 

; II 
-4 

5.40' 

-- ---L- 

2. 

/ 
3" Steel Protector Pipe and Cap 

25.17' 

2” Schedu 

El We1.L screen 

ZL Water depth at 
time of dri.Lling 

7 F 63 1.04' MSL 

:3 9 . 7 ' 

.e 40 PVC Pipe 

NWSC, Crane, Indiana 

Demolition Area 

Wel.1 Completion 

Bor:ing Number: WES-6-9-81 



Grout 

Bentonite 

l. 

I 

/ 3" Steel Protector Pipe and'Cap 

T 
3.0' 

i 
13.33' 

! 
2.0' 

Sand 17.37' 

lz - 
22.0' z - - 

F 
- - 
- - - 

3 

El Well screen 

5.z Water depth at 
time of drilling 

I 
I 

17.3' 

\ 
?C 

9.39' 

1 I; 659.10' MSL 

32 . 1 ' 

2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 
Demolition Area 
Well Completion 
Boring Number: WES-6-10-81 



f 
3" Steel Protector Pipe and Cap 

L 

I 

r- 
Groul: 10.8' 

5 
Bentonite 3.2' 

--- 

\/ 
20.0' 

San3 16.5' 

- 
- 

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

+---T 
3.0' 

’ 657.43' MSL 

16.26' 

x 

8.92' 

4 

5.32' 

30.5' 

1 ---- 
\ 2" Schedu .e 40 PVC Pipe 

n 
El Well screen NWS C , Crane, Indiana 

Demolition Area 
Well Completion 

\/ 
Water depth at 

Boring Number: WES-6-11-81 

time of drilling 



/ 3" Steel Protector Pipe and Cap 

---t 

Grout 33.2’ 

L 
Bentonite 2.0' -- 

Sand 16.5 

I 
1L 
41.1 

-- 

a Well screen 

Q- water, depth at 
time of drilling 

37.17' 

6687.28’ MSL 

51.7' 

5.38’ 

NW!:C, Crane, Indiana 

Demolit:ion Area 

Well Completi.on 

k-ring Number: WE%6-12-81 



/ 3" Steel Protector Pipe and Cap 

Grout 33.0' 

Bentonite 2.0' - 

r 

-E 40.5 

Sand 17.0' 

R Well screen 

lz- Water depth at 
time of drill:ing 

Ad 
3.0' 

1 

37.55' 

, 660.41' MSL 

52.0’ 

3t 

9.11' 

-4 
5.34' 

.L 

IVWSC, Crane, Indiana 

Demolition Area 

Well Completion 

Boring Number: WES-6-13-81 



/ 
3" Steel Protector Pipe and Cap 

Grout 0.6' L' 

Bentonite 2.0' 

Sand 14.44' 

i Bentonite 0.5' - 

f 

. -  

. -  

. -  

- -  

-_ 

- .  

_” 

3.0' ‘lb- -1 

i 
3.0' 

i 
9.17’ 

f 

505.06’ f.fSL 

1 7 . 5 ' 

‘y 2" Schedule 40 PVC Pipe 

El Well screen 

Lz. idater depth at 
time of drilling 

NWSC, Crane, Indiana 

Rifle Range 

IJell. Comp.letion 

Boring Number: WES-6-14-81 



/ 3" Stec.l Protector Pipe and Cap 

Grout 0.56'~' c -- 
Bentonite 1.0' 

I 

-- 
Q 
‘7.0' 

Sand 15.44 

1. 

El Well screen 

Q 
Water depth at 
time of drilling 

f 1 . 
--Y- --. 

2.56' 

--I 
9.11' 

7 , 510.42' MSL 

1.7 . 0 ’ 

:- 

I 
--I 

5.33' 

A- 

2" Schedule 40 PVC Pipe 

Nwsc, Crane, Indiana 

Rifle Range 

Well Completion 

Bori~ng Number: WES-6-15-81 



/ 3" Schedule 40 PVC Pipe 

- 

- - - - - 
- 
- 
- - 
- 

7 

Grcsut 26.55' 

3.0' 

. 

---- 

1 -- 
Bentor .ite 2.0' 

r 

-- 

1L 
35.0' 

Sand 16.6' 

4 -- 

El k'ell screen 

\/- 
Water depth at 
time of drilling 

30.53' 

9.06’ 

-4 

5.56' 
1--- 

i 527.88' MSL 

.e 40 PVC Pipe 

NWSC, Crane, Indiana 

RiEle Range 

Well Completion 

Bo-ring Number: WES-6-16-81 



I 3” Stee 

2 
t I 

L- 
Bentonite 2.0' 

1 1L 
12.4' 

Sand 16.55' 

Protector Pipe and Cap 

H Well screen 

'dater depth at 
time of drilling 

I 
7.85’ 

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

I 
L 

n 5 10.73’ MSL 

22.55’ 

4 
5.36’ 

--L _--- 
i 2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Rifle Range 

Well Completion 

Boring Numbe,r: WES-6-17-81 



Bentonite 2.0' 

Sand 16.6' 

IL 
16.6' 

Grou: 7.6' 

I -- 

__ i 

lzl Well screen 

52 
Water depth at 
time of drilling 

1‘ 
3.0' 

---- 

---I' 

11.6' 

3c 

9.27' 

I 

5.33' 

, 508.03' MSL 

26.2' 

A--- 
i 2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Rifle Range 

Well. Completion 

Boring Number: WES-6-18-81 



I) 

/ 3" Steel Protector Pipe and Cap 

T-- 
Grout 2.26' 

G 
Bentonite 2.0' 

1 

- 

v 8.0’ 

Sand 15.74 

El Well screen 

1L Uater depth at 
time of drilling 

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

7 

5.26' 

I 
9.29’ 

' 503.42' MSL 

---I 
5.45' 

\ 
2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Rifle Range 

Well Completion 

Boring Number: WES-6-19-81 



, 3" Steel Protector Pipe and Cap 

2 -- 
L-T 1 

- 

1 
- - 
? = ‘i-- 

-_ 

-l 

3. 

515.68' MSL 

15.94’ 

30.5' 

9.14’ 

1 
5.42' 

‘\ 2" Schedule 40 PVC Pipe 

Grout 11.94' 

L -- 
Bentonite '2.0' 

52 
20.5 

Sand 16.56' 

El Well SC reen 
NWSC, Crane, Indiana 

Rifle Range 

Well. Completion 

Boring Number: WES-6-20-81 
\/ 

Water depth at 
time of drilling 



Grout 20.5' 

Bentonite 
I 

0’ 

Y 
31.0' 

Sand 19.0' 

Y 

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

@J Well screen 

1L Water depth at 
t:ime of drilling 

/ 
3" Steel Protector Pipe and Cap 

27.02' 

T ; 629.54' MSL 

II 
I 
j 

43..5' 

9.18’ 

---I 
5.30' 

2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Well Completion 

Boring Number: WES-7-l-81 

I 



Grout 16.0’ 

Bentonite 2.0' 

Q 
25.0’ 

Sand 17.0' 

20.27’ 

9.35’ 

I 

5.38’ 

: 601.89' MSL 

35.0’ 

2" Schedule 40 PVC Pipe 

H 'dell screen 

Q 'dater depth at 
time of drilling 

NWSC, Crane, Indiana 

IIighway 58 Dump Site A 

Well Completion 

Boring Number: WES-7-2-81 



T------- 

Grout 17. 5’ 

Bentonitt: 2.0' 

San1 

\/ 
29.0’ 

1 16.4' 

I-.-- - 

- 

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

5 
3.0’ 

597.02' MS-L 

23.4’ 

9.32’ 

4 

5.28’ 

38.0’ 

Santl 2.1' 

l- 
- \ 

2” Schedule 40 PVC Pipe 

El Well screen 

Q 
Water tlepth at 
time of drilling 

‘NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Well Completion 

Boring Number: WES-7-3-81 



Grout 20.0' 

Bentonite 2.0' 

Sand 1 

1L 
29.P 

.O’ 

L - 

El Well. screen 

lz- Water depth at 
time of drilling 

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

i 595.80' MSL 

24.3L' 

39.0' 

L 2" Schedu e 40 PVC Pipe 

NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Well Completion 

130ring Number: WES-7-4-81 



r- 
Grout 21.3' 

I-- 
Bentonite 2.0' 

sz 
28.7' 

Sand 15.7 

1- 

El Well screen 

\/ 
Water depth at 
time of drilling 

- 

- - - 
- - 
- - - - 

4 
3.0' 

24.3' 

: 

9.35' 

-4 
5.35' 

I 593.73' MSL 

39.0” 

---- 

2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Highway 58 Dump Site A 

Well Completion 

Boring Number: WES-7-5-81 



L 
Grout 54.0' 

Bentonite 4. ' 

i+---- 

- 

Sane', 18.0' Q 

I 
64.C 

L 

Ii3 Well screen 

\/ 
Water depth at 
time t.,E dri.l.ling 

59.57’ 

! I 

9.00’ 

--LA 
* 

5. Y7 ' 
-..---. 

b------T 

641.26' MSZ 

\ 2" Schedule 40 PVC Pipe 

NW%, Crane, Indiana 

Itighway 58 Dump Site B 

Well Completion 

13lDring Number : WE-8-l-81 



Grout 6.9' 

L 
Bentonite 2.5' 

Q 
16.0' 

Sand 17.0' 

kd Well screen 

ST Water depth at 
time 'of drilling 

11.96’ 

580.99' MSL 

26-4' 

2" Schedule 40 PVC Pipe 

K'SC, Crane, Indiana 

Highway 58 Dump Site B 

Well Completion 

EIoring Number: WES-8-2-81 



Grout 53.6' 

Bentonite 

Sand 

2 ' 

I+--- 

- 

-Qr 62.0 

17.4' 

3 - 

- 

- 
- - - - 
- 

i- 
i 

3. 

58.3' 

>c 

9.17' 

i! 

5 . .5 3 ' 

I 

---- 
7 r, 578.90' MSL 

73.0' 

-----T---- 
\ 

I 

2" Schedule 40 PVC Pipe 

El Well screen 

Q Water Depth at 
time o? drilling 

NWSC, Crane, Indiana 

Highway S8 Dump :Site B 

W'ell Completion 

Boring Number: WES-8-3-81 



Gro'ut 60.0 ' 

Bentonke 3.0' 

T Ll 
17.0’ 70.0’ Sand 

El Wel.1 screen 

v- Watrzr depth at 
- time of drilling 

- 

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

65.21’ 

’ 583.66’ MSL 

80.0’ 

2" Sclledule 40 PVC Pipe 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

Well Completion 

Boring Number: WES-8-4-81 



Grour !jO.O' 

Bentonite 

Sand 18.7.5' E 

56.43' 

R Well screen 

\/- 
Water depth at 
time of drilling 

' 583.84' MSL 

70. 

5.20' 

75' 

2" Schedu.Le 40 F'VC Pipe 

N'WSC, Crane, Indiana 

Highway 58 Dump Site B 

Well Completion 

Boring Number: WES-8-5-81 



I- 
--- 

Grout '9 . 0 ' 

L- -- 
Bentonite 2.0' 

Sand 

T 

: 

52 
18.0' 

17.0' 

- -7 

3.0' 

- 

13.52' 

- 
I 

)C 

5.31' 

582.70' MSL 

28.0' 

@I Well screen 

xz- Water depth at 
time of drilling 

2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

I Highway 58 Dump Site B 

We11 Completion 

130ring Number: WES-8-6-81 



L- 
2.0' 

78.0' 

112.2' 

V 

6" PVC 
casing 

2.3' 

4-- --- 

17.3' v 
I 

'121' 

I .---- 
lz Water depth 

time of dri 

El Well screen 

- 

3r 

Y: 

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

-_ 

y2" Schedule 40 PVC Pipe 

4 

3.0' 

116.51' 

1.31. 2 ’ 

9.05’ 

-4 
5.64' t--- 

1 640.75' MSL 

at 
.ling 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

kJel1 Completio: 

Eioring Number: WES-8-7-81 



Grout 51.. 69' 

Bentonite 2.0' 

T sz 
59.0 

Sand 16.18' 

L-.- - 

liEI Well screen 

flz 
Water depth at 
t.imc of killing 

- - 
- 
- - 
- - 

55.69’ 

34 

8.76' 

if 

5.42" 

\ 586.31' MSL f 

69.87' 

40 PVC Pipe 

NWSC., Crane, Indiana 

Highway 58 Dump Site B 

Wel.1 Completion 

Boring Number: WES-8-8-81 



Grout 61.0' 

Bentonite 

Sand 17.0' 69.6' 

R Well screen 

lz Water depth at 
time of drilling 

- 
- 

- 

3.0’ 

65.44' 

3c 

9.03' 

J, 

5.53" 

i 586.33' MSL 

I 80.0’ 

.e 140 PVC Pipe 

NWSC, Crane, Indiana 

Highway 58 Dump Site B 

F;'eIl Completion 

Boring Number: WES-8-9-81 



T 
--- 

Grout 10.0' 

L 
Bentonite 2.0' 

- 

1L 
23.0’ 

Sand 21.8' 

El Well scrE:en 

52 Water depth at 
t:ime of c.rilling 

- 

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

T 

-- 

i! 
3.0’ 

734.32’ MSL 

18.55' 

3 

9.15' 

-4 

5.30’ 

33 . 0 ” 

A--- 

L 2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Pest Control Area 

Well. C:ompI.etion 

Boring Number: WES-9-l-81 



Grout 

Bentonite 

Sand 11.0' 

Bentonitlz 5.0' 

El We:.1 screen 

IL Wat:er depth at 
time of drilling 

723.80' MSL 

5.3' 

L 2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Pest Control Area 

Well Completion 

Boring Number: WES-9-2-81 



Grout 1. 0' 
-- 

Bentonite 2.0' 

f- 

Q 
4.5' 

Sand 6. 6' 

i 

Bentonite 2.3' 
C- 

El Well screen 

Q Later depth at 
time of drilling 

4 
3.0' 

+I- --- 706.78' MSL 

--i 

d 
3.7' 

5.9’ 

-I 
11.9' 

2i3'-- ? 

2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Pest Control Area 

Well Completion 

Boring Number: WES-9-3-81 



Grout 11.8' 

Bentonite 2.0 

Q 
19.6’ 

Sand 16.35' 

I -- 
Ia Well screen 

1L Water depth at 
time of drilling 

15.8' 

, 

9.32’ 

r i 721.93' MSL 

30. 1. 5' . 

i 2" Schedule 40 'PVC 'Pipe 

NWSC, Crane, Indiana 

Pest Control Area 

We].1 Completion 

Boring Number: WES-9-4-81 



- 
Grout 4.8' 

I 

Bentonite 2.0' 

- 

Q 
13.5' 

Sand 16.7' 

a - 
R Well screen 

Lz Water depth at 
1:ime of drilling 

T 
3.0' 

---I+ 

.--- 

8.8' 

23 

715.52' MSL 

I- 
. .> 

9.38’ 

5.32' 

1--- 
2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Pest Control Area 

Well Completion 

Boring Number: WES-9-5-81 

, 



3 
Grout 2.0' 

Bentonite 2.0' 

Liz- 
10.2' 

Sand 17.0' 

I 

H Well screen 

Water depth at 
time of dri:Lling 

- 

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

‘f 
t . 

+ 

-- 

6.53' 

9.15’ 

-+I 
5.32' 

719.65' MSL 

2" Schedule 40 PVC Pipe 

NWSC, Crane, Indiana 

Pest Control Area 

Well Completion 

Boring Number: WES-9-6-81 



Grout 

Bentonite 

Sand 

7 
15.5' 

16.7' 

- 

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

4 
3.0’ 

7 
--- 

19.54x 

s: 

9.02" 

-4 

5.64’ 

I 735.32’ MSL 

-..-.-L--- 

2"'Sch~edule 40 PVC Pipe 

El Well screen 

xz Water depth at 
tine of drilling 

NWSC, Crane, Indiana 

Pest Control Area 

W'ell Completion 

B'oring Number: WES-9-7-81 



I--- 
Grout 6.5’ 

Bentonite 2.0 ’ 

v 
14.9' 

Sand 16.5' 

-- 

@l Well screen 

x2 Water depth at 
time of drilling 

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

T- 

10.53' 

I 

9.13' 

4 

5.34’ 

I 720. 

25.0’ 

-----L---- 

19' MSL 

2" Schedule 40 PVC Pipe 

Nwsc, Crane, Indiana 

Pest Control Area 

Well Completion 

Boring Number: WES-9-8-81 



r- 
Grout 1,25' 

-- 

Bentonite 2.0 

- 
- 

T 

Sand 7, 

I - 
43 ' \/ E 

Bentonite 2-82' 

T-- 

- 

1‘ t . 
+ ---- 

4.25" T 
723.21' MSL 

-3 13.5' 
6.43' 

---I 
2.82' 

$----- 

2" Schedule 40 PVC Pipe 

I3 We:.1 screen 

z;- 7 Wat:cr depth at 
tirw of drilling 

NWSC, Crane, Indiana 

Pest Control Area 

Well Completion 

Boring Number: WES-9-9-81 



Grout 

Bentonite 

Sand 

I- 
.2 .3' 

Q 
20.5' 

16.20' 

Ei Well screen 

li Water depth at 
time of drilling 

- 

- 

- 
- 
- 
- 

- 
- 
- 
- 
- 

-- 

3.0' 

--- 617.80' MSL 

16.38' 

30.5' 

8.80' 

I 
\ 

5.32' 

L 2" Schedule 

I 

40 I?VC Pipe 

NWSC, Crane, Indiana 

Rockeye Site 

Well. Completion 

Boring Number: WES-10-l-81 



r 
Grout 6.58' 

l- 
Bentonite 2 . Cl ' 

f 

3.0' 

10.58' 

I 618. 51' MSI, n 

, 

24.9’ 

\ 2" Schedule 40 PVC Pipe 

H Well screen 

Lz water depth at 
time of drilling 

NWSC, Crane, Indiana 

Kockeye Site 

Well Completion 

Boring Number: WES-10-2-81 



APPENDIX D 

GROUNDWATER ELEVATIONS 

WORKING DRAFT 



Groundwater Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-L-L-81 

Top of Pipe Elevation: 686.14 ft MSL 

Screen Interval: froin 650.00 to 640.37 ft MSL 

Grid Coordinates: 

Depth to 
Date Time Water, ft 

22 Aug 81 3:LO 27.30 

23 Aug 81 LO:31 27.21 

24 Aug 8L 4:20 26.99 

25 Aug 8L 10:45 27.09 

26 Aug 8L 8:39 26.86 

27 Aug 81. 8:25 26.87 

28 Aug 81 7:47 26.91 

29 Aug 81 7:43 26.87 

5 Sep 81 8:45 26.93 

12 Sep 81 6:45 26.87 

19 Sep 81 9:20 26.97 

26 Sep 81 7:53 26.82 

3 Ott 8L 7:45 27.09 

10 Ott 81 10:22 26.91 

17 Ott 81 8:44 26.98 

24 Ott 81 lo:oo 27.38 

31 Ott 81 7:55 27.54 

7 Nov 81 LO: 15 27.59 

15 Nov 81 3:45 27.18 

22 Nov 81 LO:12 27.43 

29 Nov 81 8~22 27.78 

--- 
Water Elevation, 

ft MSL --- 
658.84 

658.93 

659.1s 

659.05 

659.28 

659.27 

659;21! 

659.27 

659.2L 

659.27 

659.17 

659.32 

659.05 

659.23 

659.16 

658.76 

658.60 

658.55 

658.96 

658.71 

658.36 

Remarks 

em- 

! 
I 



Groundwater Elevations 

Mustard Gas Burial Grounds, 

Boring Number: WES-L-2-81 

Top of Pipe Elevatioln: 667.04 ft MSI. 

Screen Interval: fr3.m 655.80 to 646.44 ft MSL 

Grid Coordinates: 

Depth to 
Water, ft 

12.18 

13.88 

1.3.92 

13.49 

13.41 

1.3.55 

1.3.68 

1.3.60 

1.3.85 

1.3.97 

14.08 

14.13 

14.37 

1.4.45 

1.4.51 

14.93 

15.15 

1.5.01 

1.4.83 

1.5.24 

15.45 

-- 
Water Elevaltion, 

ft MSI., --- 
651.86 

653.16 

653 Li! . 

653.55 

653.63 

653.49 

653.36 

653.44 

653.19 

653.07 

652.96 

652.911 

652.67 

652.59 

652.53 

652. II! 

65L.89 

652.03 

652.231. 

65L.80 

651.59 

Date 

23 Aug 81 

24 Aug 81 

25 Aug 81 

26 Aug 81 

27 Aug 81 

28 Aug 81 

29 Aug 81 

30 Aug 81 

5 Sep 81 

12 Sep 81 

19 Sep 81 

26 Sep 81 

3 Ott 81 

10 Ott 81 

17 Ott 81. 

24 Ott 81 

31 Ott 81 

7 Nov 81 

15 Nov 81 

17 Nov 81 

29 Nov 81 

Time -, 
10:45 

4:oo 

10:13 

8:51 

8:34 

8:00 

7:50 

L2:55 

9:02 

7:06 

9:30 

7:46 

7:53 

10:31 

8:53 

10:09 

8:04 

10:25 

3:52 

10:2O 

8:49 

Remarks 

Open hole 



Groundwater Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-.L-3-81 

Top of Pipe Elevation: 670.43 ft MSL 

Screen Interval: from 663.44 to 654.02 ft MSL 

Grid Coordinates: 

Date Time 

26 Aug 81 8:45 

27 Aug 81 8:29 

28 Aug 81 7:5L 

29 Aug 81 7:47 

30 Aug 81 12:50 

31 Aug 81 8:40 

1 Sep 81 7:47 

5 Sep 81 8:50 

12 Sep 81 7:OL 

19 Sep 81 9:25 

26 Sep 81 7:50 

3 Ott 81 7:56 

10 Ott 81 10:33 

17 Ott 81 8:55 

24 Ott 81 10:12 

31 Ott 81 8:07 

7 Nov 81 LO:28 

15 Nov 81 3:55 

22 Nov 81 lo:23 

29 Nov 81 8:52 

Depth to Water Elevation, 
Water, ft ft MSL 

11.02 659.41 

ll.L9 659.24 

11.,45 658.98 

11.55 6.58.88 

11.56 658.87 

11.63 658.80 

11.63 658.80 

11.78 658.65 

11.87 658.56 

12.17 658.26 

.L2.37 658.06 

12.86 657.57 

13.02 657.41 

13.18 657.25 

13.82 656.61 

13.89 656.54 

13.87 656.56 

13.12 657.31 

12.96 657.47 

11.80 658.63 

Remarks 



Groundwater Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-l-4-8L 

Top of Pipe Elevaticn : 672.95 ft MS.L 

Screen Interval: f,rom 653.48 to 644.27 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time -,. Water, ft ft MSL Remarks 

23 Sep 81 8:5C: 21.00 651.95 Open hole 

24 Sep 81 9:55 l-8.52 654.4.3 

25 Sep 81 8:lC: 18.04 654.9-L 

26 Sep 81 7 : 4c:t 17.61 655.34 

27 Sep 81 3 : 0.1. 17.50 655.45 

28 Sep 81 9:27 17.62 655.3:3 

29 Sep 81 Ll:lC 17.70 655.25 

30 Sep 81 8 : OC:l 17.65 655.30 

3 Ott 81 7:4fi 17.52 655.4:3 

LO Ott 81 10:21i 17.51 655.44 

17 Ott 81 8:47 17.74 655.2:L 

24 Ott 81 10: OrI 18.23 654.712 

31 Ott 81 7:5si 18.30 654.65 

7 Nov 81 LO:19 18.31 654.64 

15 Nov 81 3147 18.46 654.49 

22 Nov 81 LO:14 18.61 654.34 

29 Nov 81 8:4:! 18.98 653.97 



Groundwater Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-L-5-81 

Top of Pipe Elevation: 668.69 ft MSL 

Screen Interval: from 649.51 to 640.39 ft MSL 

Grid Coordinates: 

Depth to Water Elevati.on, 
Date Time Water, ft ft MSL Remarks -. 

25 Sep 8L 8:L0 16.78 651.91 

26 Sep 81 7:43 16.39 652.30 

27 Sep 81 3:08 16.32 652.37 

28 Sep 81 9:31 16.44 652.25 

29 Sep 81 ll:L5 16.43 652.26 

30 Sep 81 8:07 16.15 652.54 

1 Ott 81 11:35 15.98 652.71 

3 Ott 81 7:50 16.22 652.47 

10 Ott 81 lo:29 16.17 652.52 

17 Ott 81 8:50 16.28 652.41 

24 Ott 81 10:07 16.78 651.91 

31 Ott 81 8:02 16.81 651.88 

7 Nov 81 10:22 16.90 651.79 

15 Nov 81 3:50 16.80 651.89 

22 Nov 81 LO:L7 17.05 651.64 

29 Nov 81 8:46 17.20 651.49 

I 
,/ 



Groundwater Elevations 

Dye Burial. Grounds 

Boring Number: WF'S-2-l-81 

Top of Pipe Elevation: 741.66 ft MSL 

Screen Interval: f,rom 723.4L to 7113.86 ft MSL 

Grid Coordinates: 

Date 

26 Aug 81 

27 Aug 81 

28 Aug 81 

29 Aug 81 

30 Aug 81 

31 Aug 81 

1 Sep 81 

2 Sep 81 

9 Sep 81 

16 Sep 81 

23 Sep 81 

30 Sep 81 

7 Ott 81 

14 Ott 81 

21 Ott 81 

28 Ott 81 

4 Nov 81 

11 Nov 81 

16 Nov 81 

18 Nov 81 

25 Nov 8L 

Time1 m,- 
5:08 

9:02 

8: 2.5 

8:3? 

12: 3Cb 

9:4': 

1.0: 00 

7:5O 

12:45 

8:20 

12:45 

8:28 

lo:48 

10:41 

9:24 

12:55 

11:18 

L:51 

12:oo 

12:57 

3:56 

Depth to 
Water, ft 

-- 

22.99 

20.47 

19.80 

19.25 

19.24 

19.15 

19.00 

19.08 

18.87 

19.29 

19.29 

19.23 

19.20 

19.14 

19.08 

19.30 

19.53 

19.41 

19.34 

19.27 

Water Elevation, 
ft MST, 

MB 

718.67 

721.J.9 

721.86 

722.41 

722.42 

722.51 

722.66 

722. Ii8 

722.79 

722.37 

722.37 

722.43 

722.46 

722.52 

722.58 

722.36 

722.13 

722.25 

722.32 

722.39 

Remarks 

No water 

Blew dry 



Groundwater Elevations 

Dye Burial Grounds 

Boring Number: WE'&-2-2-81 

Top of Pipe Elevation: 728.46 ft MSL 

Screen Interval: f-ram 685.79 to 6761.19 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -.- 

4 Sep 81 8: 3.1, 45.65 682.81 

5 Sep 81 8:2'? 46.10 682.36 

6 Sep 81 12: 310 46.22 682.24 

7 Sep 81 8:50 46.01 682.45 

8 Sep 81 12: 1.13 46.01 682.45 

9 Sep 81 12 : 51:) 46.13 682.33 

10 Sep 81 3: 00 46.09 682;37 

16 Sep 81 8:2? 46.05 682.41 

23 Sep 81 12:51:1 46.70 681.76 

30 Sep 81 8:41j 46.33 682.113 

7 Ott 81 9 : 513 46.66 681.86 

14 Ott 81 10 : 5.2 46.54 68.1.92 

21 Ott 81 9:lZ 46.50 681.96 

28 Ott 81. 12:4'3 46.62 68I0.84 

4 Nov 81 1 L : O!j 46.47 681.99 

11 Nov 81 L: 410 46.58 681.88 

.l6 Nov 81 3 : 50 46.09 682.37 Blew dry 

18 Nov 81 12:31 46.33 682.l.3 

25 Nov 81 3: 4.15 46.41 682.05 

! 



Groundwater Elevations 

Dye Burial Grounds 

Boring Number: WES-2-3-81 

Top of Pipe Elevatian: 723.02 ft MSL 

Screen Interval: from 668.84 to 659.73 ft MSL 

Grid Coordinates: 

Water Elevation. 
Date 

4 Sep 81 

5 Sep 81 

6 Sep 81 

7 Sep 81 

8 Sep 81 

9 Sep 81 

10 Sep 81 

11 Sep 81 

12 Sep 81 

16 Sep 81 

23 Sep 81 

30 Sep 81 

7 Ott 81 

14 Ott 81 

21. Ott 81 

28 Ott 81 

4 Nov 81 

11 Nov 81 

16 Nov 81 

18 Nov 81 

25 Nov 81 

Time P,. 
9:lO 

8 : 14 

12:251 

9:08 

12:20 

12 : 59 

3:05 

9:lO 

7 : 33 

8 : 3::: 

12~57 

8:40 

9:06 

1.0: 54. 

9:07 

12 : 4 '7 

1.1 : 03' 

1:361 

4 : 43 

12:31?; 

3 : 43 

Depth to 
Water, ft 

55.80 

52.53 

40.78 

41.31 

41.78 

42.28 

42.60 

42.81 

43.20 

43.75 

44.67 

44.89 

44.91 

45.19 

45.33 

45.32 

45.29 

45.26 

45.35 

55.15 

51.60 

ft MSL 

664.22 

667.49 

682.24 

68L. 71 

681.24 

680.74 

680.42 

680.21 

679.82 

679.27 

678.35 

678.13 

678.111 

677.83 

677.69 

677.70 

677.73 

677.76 

677.67 

667.87 

671.42 

Remarks 

Open hole 

Open hole 

Blew dry 



Groundwater Elevations 

Dye Burial Grounds 

Boring Number: WES-21-4-81 

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 

6 Sep 81 

7 Sep 81 

8 Sep 81 

9 Sep 81 

10 Sep 81 

11 Sep 81 

12 Sep 81 

16 Sep 81 

23 Sep 81 

30 Sep 81 

7 Ott 81 

14 Ott 81 

21 Ott 81 

28 Ott 81 

4 Nov 81 

11 Nov 81 

L6 Nov 81 

18 Nov 81 

25 Nov 81 

Time Water, ft 

12:21 38.84 

9:lO 38.62 

12:25 38.67 

l:oo 38.67 

3:07 38.50 

9:14 38.68 

7:29 38.73 

8:40 38.52 

12:59 39.06 

8:50 38.65 

9:04 38.75 

10:57 38.84 

8:50 38.89 

12:50 38.96 

10:55 38.88 

1:32 38.99 

5:Ol 38.60 

12:43 38.72 

3:40 38.95 

ft FlSL Remarks -- 
680.82 

681.04 

680.99 

680.99 

681.16 

680.98 

680:.93 

681.14 

680.60 

681.01 

680.91 

680.82 

680.77 

680.70 

680.78 

680.67 

681.06 Blew dry 

680.94 

680.71 

-, ---- 



Groundwater Elevations 

Dye Burial Grounds 

Boring Number: WES-2-5-81 

Top of Pipe Elevation: 742.24 ft MSL 

Screen Interval: from 689.04 to 679..56 ft MSL 

Grid Coordinates: 

Date Time 

7 Sep 81 8:20 

8 Sep 81 12:08 

9 Sep 81 1:lO 

10 Sep 81 3:14 

11 Sep 81 8:50 

12 Sep 81 7:15 

13 Sep 81 2:Ol 

14 Sep 81 3:40 

16 Sep 81 8:13 

23 Sep 81 3:59 

30 Sep 81 8:25 

7 Ott 81 9:45 

14 Ott 81 10:35 

21 Ott 81 9:27 

28 Ott 81 12:59 

4 Nov 81 11:20 

11 Nov 81 1:55 

L6 Nov 81 11:13 

18 Nov 81 1:oo 

25 Nov 81 3:58 

Depth to 
Water, ft 

54.5-55.0 

57.66 

57.79 

57.60 

57.84 

57.83 

57.68 

57.52 

57.68 

58.01 

57.93 

57.90 

58.00 

58.11 

58.10 

58.00 

58.08 

57.95 

57.87 

57.90 

Water Elevation, 
ft MSL 

684.24 

684.58 

684.45 

684..64 

684.40 

684.41 

684.56 

684.72 

684.56 

684.23 

684.31 

684.34 

684.24 

684.13 

684.1'4 

684.24 

684.16 

684.29 

684.37 

684.31r 

Remarks 

Open hole 

Blew dry 



Groundwater Elevations 

Dye Burial Grounds 

Boring Number: WE:;-2-6-81 

Top of Pipe Elevat..Lon: 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:OO 55.36 681.22 Open hole 

25 Sep 81 3. .- 'ilri .e 54.74 684.'74 

26 Sep 81 9 : 01.. 55.32 684.26 

27 Sep 81 3: ;:5 55.40 684.18 

28 Sep 81 8. .a ':5 55.56 684.02 

29 Sep 81 lL::i4 55.64 683.94 

30 Sep 81 8::il 55.36 684.22 

1 Ott 81 1.1. . ";5 &I 55.30 684.28 

7 Ott 81 9:49 55.51 684.07 

14 Ott 81 10:44 55.54 684.04 

21 Ott 81 9 : 212 55.60 683.98 

28 Ott 81 I 2 * . 3 >I 5 55.74 683.84 

4 Nov 81 lL:L6 55.80 683.78 

11 Nov 81 1:49 55.65 683.93 

16 Nov 81 L2:40 55.18 684.40 Blew dry 

18 Nov 81 12.55 . 55.48 684.10 

25 Nov 81 3:53 55.69 683.89 



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 -,-

25 Sep 81 9::01 45.34 683.39 

26 Sep 81 9:.00 48.02 683.71 

27 Sep 81 3:25 48.34 683.39 

28 Sep 81 9:)3 48.31 683.42 

29 Sep 81 11: 39 48.24 683.49 

30 Sep 81 8: 35 48.23 683.50 

1 Oct 81 ll: 59 47.85 683.88 

2 Oct 81 8:1)6 48.06 683.67 

7 Oct 81 9:50 48.20 683.53 

14 Oct 81 LO :,+5 48.20 683.53 

21 Oct 81 9: L9 48.27 683.46 

28 Oct 81 l2: ,!+O 48.32 683.41 

4 Nov 81 L1:09 48.31 683.42 

11 Nov 81 1: '~13 48.29 683.44 

16 Nov 81 l::W 47.84 683.89 

18 Nov 81 l2:n 48.01 68::.72 

25 Nov 81 3: ~iO 48.00 68~:. 73 

Remarks 

Open hole 

Blew dry 



I 
I Groundwater Elevations 

Dye Burial Grounds 

I 
Boring Number: WES-2-8-81 

I Top of Pipe Elevation: 733.29 ft MSL 

Screen Interval: from 684.42 to 675.52 ft MSL 

I 
Grid Coordinates: 

I Depth to Water Elevation, 
Date Time Water, ·ft ft MSL Remarks 

I 
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 

I 29 Sep 81 11:43 49.89 n83.40 

30 Sep 81 8:38 49.78 683.51 

I 1 Oct 81 12:03 49.52 683.77 

2 Oct 81 8:10 49.68 68:3.61 

'I 
3 Oct 81 8:15 49.85 683.44 

7 Oct 81 9:55 49.83 683.46 

I 
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 

I 4 Nov 81 11:13 49.95 683.34 

11 Nov 81 1:46 49.97 683.32 

I 16 Nov 81 2:13 49.52 683.77 Blew dry 

18 Nov 81 12:46 49.76 683.53 

I 
25 Nov 81 3:47 49~76 683.53 

I 
I 
I 
I 
I 

· I · , 
• ! 



I 
Groundwater Elevations I 

Ammunition Burning Grounds 

I 
Boring Number: WES-3-1.,-81 

Top of Pipe Elevation: 605.45 ft MSL I 
Screen Interval: from 560.83 to 551.63 ft MSL 

Grid Coordinates: I 
I Depth to Water Elevation, 

Date Time Water, ft ·ft MSL Remarks 
<t 

45.91 559.54 6 Sep 81 12:10 

I 7 Sep 81 1:58 45.71 559.74 

8 Sep 81 .·11: 51 45.80 559.65 

9 Sep 81 8:14 45.95 ·559.50 I 
10 Sep 81 4:08 45.73 559.72 

11 Sep 81 9:30 45.94 559.51 I 
12 Sep 81 10:59 45.86 559.59 

19 Sep 81 8:59 46.00 559.45 I 26 Sep 81 9:18 45.97 559.48 

29 Sep 81 11:50 46.04 559.41 

I I' 4:04 45.76 6 Oct 81 559.69 

13 Oct 81 8:10 46.09 559.36 

20 Oct 81 8:31 46.12 559.33 I 
27 Oct 81 5:05 45.83 559.62. 

3 Nov 81 8:10 46.06 559.39 I " 10 Nov 81 8:37 46.11 559.34 

15 Nov 81 4:16 45.57 559.88 Blew dry I 17 Nov 81 7:54 45.66 559.79 

17 Nov 81 9:51 45.54 559.91 

I ~ 

24 Nov 81 9:05 45.72 559.73· 

29 Nov 81 10:10 46.30 559.15 

I 
.j 

I 
I 
.1\ 



,;~ 
" 

.'. .' 

I 
I Groundwater Elevations 

Ammunition Burning Grounds 

I 
Boring Number: WES-3-2-81 

I Top of Pipe Elevation: 623.68 ft MSL 

Screen Interval: from 617.16 to 610.68 ft MSL 

I 
Grid Coordinates: 

I Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks 

I 
8 Sep 81 11:40 6.25 617.43 

9 Sep 81 8:18 6.67 617.01 

10 Sep 81 4:15 6.80 616.88 

I 11 Sep 81 9:40 6.81 : 616.87 

12 Sep 81 11:03 6.85 616.83 

I 13 Sep 81 12:55 7.01 616.67 

14 Sep 81 3:25 7.08 616.60 

I 
15 Sep 81 4:30 7.20 616.48 

22 Sep 81 4:02 7.39 616.29 

29 Sep 81 11:55 7.67 616.01 

I 6 Oct 81 4:10 7.71 615.97 

13 Oct 81 8:14 7.84 615.84 

I 20 Oct 81 8:42 7.96 615.72 

27 Oct 81 5:00 7.90 615.78 

I 3 Nov 81 8:20 7.91 615.77 

10 Nov 81 8:31 7.89 615.79 

I 
15 Nov 81 4:12 6.58 617.10 ,Blew. dry 

17 Nov 81 7:45 6.73 616.95 

17 Nov 81 10:25 10.72 612.95 

I 24 Nov 81 9': 10 6.26 617.42 

29 Nov 81 10:15 6.15 617.53 

I. 
I 
I. 
I 



Boring Number: WES-3-3-81 

Groundwater Elevations 

Ammunition Burning Grounds 

Top of Pipe Elevation: . 583.87 ft MSL 

Screen Interval: from 494.97 to 485.85 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL 

17 Sep 81 8:00 87.5 493.37 

18 Sep 81 7:38 77.25 506.62 

,19 Sep 81 9 :05' 77 .19 506.68 

20 Sep 81 10:05 77.00 . 506.87 

21 Sep 81 9:00 76.75 507.12 

22 Sep 81 2:25 76.47 507.40 

23 Sep 81 12:35 76.42 507.45 

29 Sep 81 12:06 75.66 508.21 
.. , 

6 Oct 81 4:20 75.00 508.87 

13 Oct 81 8:27 74.53 509.34 

20 Oct 81 8:54 74.06 509.81 

27 Oct 81 5:26 73.67 510.20 

3 Nov 81 8:43 73.40 510.47 

10 Nov 81 8:52 73.05 510.82 

15 Nov 81 4:28 72.61 511.26 

17 Nov 81 8:39 90.55 493.32 

24 Nov 81 9:34 93.48 490.39 

29 Nov 81 10:35 93.19 490.68 

I 
I 
I 
I 
I 

Remarks I 
Open hole 

I 
I 
I 
I 
'I 
'I 

Blew dry 
"I 
'I 
J 
"I 
:1 
~I 

J, 



"~ . . 

I 
I Groundwater Elevations 

Ammunition Burning Grounds 

I 
Boring Number: WES-3-4-81 

I Top of Pipe Elevation: 595.12 ftMSL 

Screen Interval: from 537.03 to 527.55 ft MSL 

I 
Grid Coordinates: 

I Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks 

26 Sep 81 9:10 45.55 546.57 Open hole 

I 28 Sep 81 8:05 Open hole w/plug 

29 Sep 81 12:12 70.00 525.12 

I 30 Sep 81 9:03 68.97 526.15 '. 

1 Oct 81 9:05 67.85 527.25 

I 2 Oct 81 8:25 67.15 527.97 

3 Oct 81 8:30 66.67 528~45 

I 
4 Oct 81 11:24 66.18 528.94 

5 Oct 81 4:10 65.67 529.45 

6 Oct 81 10:15 65.07 530.05 

I 13 Oct 81 8:32 65.40 529.72 

20 Oct 81 8:55 58.82 536.30 

I 27 Oct 81 5:21 54.15 540.97 

3 Nov 81 8:40 53.28 541. 84 

I 10 Nov 81 8:47 52.18 542.94 

15 Nov 81 4:23 51.61 543.51 Blew dry 

I 17 Nov 81 8:43 52.71 542.41 

24 Nov 81 9:28 51. 75 543.37 

I 
29 Nov 81 10:32 51.10 544.02 

I 
I 
I 
I 



"-: ",. 

Boring Number: WES-3-5-S1 

Groundwater Elevations 

Ammunition Burning Grounds 

Top of Pipe Elevation: 596.25 ft MSL 

Screen Interval: from 547.85 to 538.57 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL 

1 Oct 81 9:12 48.96 547.29 

2 Oct 81 8:30 48.92 547.33 

.3 Oct 81 8:35 48.90 547.35 

4 Oct 81 11:34 49.08 547.17 

5 Oct 81 4:17 48.90 547.35 

6 Oct 81 10:20 48.94 547.31 

7 Oct 81 10:19 48.76 547.49 

13 Oct 81 8:22 48.94 547.31 

20 Oct 81 8:49 48.88 547.37 

27 Oct 81 5:15 48.90 547.35 

3 Nov 81 8:30 .49.04 547.21 

10 Nov 81 8:39 49.01 547.24 

15 Nov 81 4:20 49.00 547.25 

17 Nov 81 8:21 49.17 547.08 

24 Nov 81 9:24 49.04 547.21 

29 Nov 81 10:25 48.95 547.30 

I 
I 
I 
I 
I 

Remarks I 
I 
I 
I 

--I 
I 

Blew dry I 
I 
I 
I 
I 
I 
I 
I 



'. . 

I 
I Groundwater Elevations 

Ammunition Burning Grounds 

I 
Boring Number: WES-3-6-81 

I Top of Pipe Elevation: 590.60 ft MSL 

Screen Interval: from 550.34 to 541.00 ft MSL 

I 
Grid Coordinates: 

I Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks 

8 Oct 81 9:10 46.91 543.61 

I 9 Oct 81 3:19 45.03 545.57 

10 Oct 81 9:01 45.24 545.36 

I 11 Oct 81 12:29 45.12 : 545.48 

12 Oct 81 7:55 .45.16 545.44 

I 13 Oct 81 8:31 45.12 545.48 

14 Oct 81 10:29 45.20 5:45.40 

I 
20 Oct 81 8:58 45.31 545.29 

27 Oct sf 5:23 45~30 545.30 

3 Nov 81 8:36 45.20 545.40 

I 10 Nov 81 8:49 45.37 545.23 

15 Nov 81 4:25 45.43 545.17 Blew dry 

I 17 Nov 81 8:35 46.50 544.10 

24 Nov 81 7:29 45.39 ·545.21 

I 29 Nov 81 10:30 45.29 545.31 

I 
I 
I 
I 
I 
I 

. I 
~ j 



Boring Number: l-lES-3-7-81 

Groundwater Elevations 

Ammunition Burning Grounds 

Top of Pipe Elevation: 557.65 ft MSL 

Screen Interval: from 542.23 to 532.95 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL 

9 Oct 81 3:24 22.00 535.65 

10 Oct 81 9:48 17.15 540.50 

11 Oct 81 12:19 13.30 544.35 

12 Oct 81 7:45 13.20 . .$44.45 

13 Oct 81 8:39 13.02 544.63 

14 Oct 81 10:20 13.09 544.56 

15 Oct 81 2:47 13.05 544.60 

20 Oct 81 9:04 13.13 544.52 
., 

27 Oct 81 5:35 11.80 545.85 

3 Nov 81 8:47 12;10 545.55 

10 Nov 81 9:01 11.40 546.25 

15 Nov 81 4:31 11.32 546.33 

17 Nov 81 8:47 11.64 546.01 

24 Nov 81 9:41 10.60 547.05 

29 Nov 81 10:40 11.00 546.65 

Remarks 

Blew dry 

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 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Boring Number: WES-3-8-81 

Groundwater Elevations 

Ammunition Burning Grounds 

Top of Pipe Elevation: 587.26 ft MSL 

Screen Interval: from 551.89 to 542.46 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL 

11 Oct 81 12:33 41. 77 545.49 

12 Oct 81 7:59 40.50 546.76 

13 Oct 81 8:25 39.94 547.32 

14 Oct 81 ' 10:33 40.23 : 547.03 

15 Oct 81 2:53 40.28 546.98 

16 Oct 81 3:50 40.39 546.87 

17 Oct 81 8:22 40.34 5t.6.92 

20 Oct 81 8:52 40.30 546.96 

8i 5:'18 40.35 
" 

546.91 27 Oct 

3 Nov 81 8:34 40.40 546.86 

10 Nov 81 8:44 40.54 546.72 

15 Nov 81 4:22 40.58 546.68 

17 Nov 81 8:30 40.62 546.64 

24 Nov 81 9:26 40.46 546.80 

29 Nov 81 10:27 40.50 546.76 

Remarks 

,.. 

Blew dry 



Boring Number: WES-3-9-81 

Groundwater Elevations 

Ammunition Burning Grounds 

Top of Pipe Elevation: 625.25 ft MSL 

Screen Interval: from 556.32 to 547.10 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL 

1 Nov 81 10:50 67.75 557.50 

2 Nov 81 8:08 67.81 557.44 

3 Nov 81 8:20 67.87 557.38 

4 Nov 81 11:35 67.70 557;.55 

5 Nov 81 10:29 67.53 557.72 

6 Nov 81 11:09 67.56 557.69 

7 Nov 81 10:46 67.71 557.54 

10 Nov 81 8:25 67.95 557.30 

15 Nov 81 4:10 67.48 557.77 

17 Nov 81 7:43 67.40 557.85 

17 Nov 81 11:00 

24 Nov 81 9:11 67.55 557.70 

29 Nov 81 10:17 67.95 557.30 

Remarks 

Blew dry-

No water 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 



Pump House - Buildhg 3004 

Groundwater Elevations 

Ammunition Burning Grounds 

Top of Casing Plate Elevation: 594.79 ft MSL 

Screen Interval: No screen, open hole from 492.79 to 453.79 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft HSL --'-

6 Sep 81 9:01) 81.66 513.13 

12 Sep 81 11: 1.1) 81. 82 512.97 

13 Sep 81 1:45 81.69 513.,10 

19 Sep 81 9 : l.i) 81. 67 513.12 

22 Sep 81 4: 0;3 81.85 512.,94 

29 Sep 81 12:02 81.94 512.,85 

6 Oct 81 4: ]J; 81.84 512~, 95 

13 Oct 81 8:19 81.87 512.92 

20 Oct 81 8: 41'; 81.89 512.,90 

27 Oct 81 5:10 81.97 512.82 

24 Nov 81 9:21) 81.97 512.,82 

29 Nov 81 10:21) 82.00 512.79 

Remarks 

Water measurements made through a ~-in. screw plug on top of casing plate. 

, I 



Boring Number: WES-4-l-81 

Groundwater Elevations 

McCamish Gorge 

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 

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 Sep 81 12:50 32.05 574.44 

1 Oct 81 8:20 32.05 574.44 

8 Oct 81 2:50 32.05 574.44 

15 Oct 8l 5: to 32.11 57 lf.38 

22 Oct 81 8:34 32.26 57'~. 23 

29 Oct 81 2: LL 32.31 57,f.18 

5 Nov 81 9: l5 32.55 573.94 

12 Nov 81 4:31 32.43 57L~. 06 

19 Nov 81 lO: '58 32.42 57 11.07 

26 Nov 81 9 :';4 32.44 57 l f.05 

29 Nov 81 1:/·.5 32.57 573.92 

Remarks 



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: 

_I 

Depth to Water Elevation, 
Date Time ft MSL -,- Water, ft Remarks - 

12 Sep 81 8:.?;5 19.9 565.79 Open hole 

13 Sep 81 2:24 21.71 566.98 

14 Sep 81 8:i!4 21.71 566.98 

15 Sep 81 5 * . Ei a 5 21.68 ~567.01 

16 Sep 81 9:1!1 21.81 566.88 

17 Sep 81 ll:ci5 21.79 566.90 

18 Sep 81 11 : 0 L 21.73 566.96 

19 Sep 81 7:i!3 21.74 566.95 

24 Sep 81 1 2 * . 'i ., 3 21.75 566.94 

1 Ott 81 8:i!6 22.02 566.67 

8 Ott 81 2 . * .cl . 3 22.13 566.56 

15 Ott 81 5:LZ 22.00 566.69 

22 Ott 81 8: 37 22.08 566.61 

29 Ott 81 2:15 22.08 566.61 

5 Nov 81 9 : i! 1 22.15 566.54 

12 Nov 81 4::14 22.30 566.39 

19 Nov 8L 10. . 79 - 22.17 566.52 

26 Nov 81 9 * . .ci . 7 22.11 566.58 

29 Nov 81 1:46 22.14 566.55 



Groundwater Elevations 

McComish Gorge 

Boring Number: 'IJES-4-3-81 

Top of Pipe ELevrltion: 569.22 ft MSL 

Screen Interval: from 563.12 to 556.10 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date 

13 Sep 81 

14 Sep 81 

15 Sep 81 

16 Sep 81 

17 Sep 81 

18 Sep 81 

19 Sep 81 

24 Sep 81 

1 Ott 81 

8 Ott 81 

15 Ott 81 

22 Ott 81 

29 Ott 81 

5 Nov 81 

12 Nov 81 

19 Nov 81 

26 Nov 81 

29 Nov 81 

T:ime -,- 
2:29 

i3 : 30 

5:oo 

9:25 

lL:14 

lL:O6 

7:2a 

12:58 

3:36 

3:oo 

5:20 

,3:44 

2~23 

,9:31 

$:45 

1.1:06 

l3:06 

L:53 

Water, ft Et MSL 

6.65 562.57 

6.80 562.42 

6.57 li62.65 

6.70 li62.52 

6.48 ti62.74 

6.61 562.61 

6.54 562.68 

6.70 lj62.52 

6.59 562.63 

6.59 i562.63 

6.74 562.48 

6.64 1562.58 

6.48 562.74 

6.60 56 2 . 6 2 

6.49 562.73 

6.52 i562. 70 

6.40 562.82 

6.32 562.90 

Remarks 

,--- --- 



Groundwater Elevations 

McComish Gorge 

Boring Number: WZS-4-4-81 

Top of Pipe Elevat.ion: 596.14 ft MSL 

Screen Interval: from 570.24 to 561.27 ft MSL 

Grid Coordinates: 

Depth to 
-- 

Water Elevation,, 
Date 

29 Sep 81 

30 Sep 81 

1 Ott 81 

2 Ott 81 

3 Ott 81 

4 Ott 81 

5 Ott 81 

8 Ott 81 

15 Ott 81. 

22 Ott 8L 

29 Ott 81 

5 Nov 81 

12 Nov 81 

.L9 Nov 81 

26 Nov 8L 

29 Nov 81 

Time Water. ft 

2:OO 28.79 

9:40 28.75 

8:'30 28.88 

3:L5 28.64 

i!:20 28.77 

11:53 28.77 

a:01 28.78 

2: : 5 5 28.82 

5: L9 28.86 

8 : 42 28.94 

i!:20 28.95 

9:27 29.09 

4 : :39 29.20 

11:05 29.25 

10:02 29.25 

1. : .50 29.27 

ft MSL -- 
567.35 

567.39 

567.26 

. 567.50 

567.37 

567.37 

56 7. 3 6 

567.32 

567.28 

567.20 

567.19 

5fj7.05 

566.94 

566.89 

566.89 

566.87 

Remarks 



Groundwater Elevations 

McComish Gorge 

Boring Number: 'IJES-4-5-81 

Top of Pipe ELev(%tion: 576.39 fr MSL 

Screen Interval: from 568.17 to 558.99 ft MSL 

Grid Coordinates,: 

Depth to Water Elevation, 
Date TJ:,me -,- Water, ft ft MSL Remarks 

L act 81 &:33 11.15 565.24 

2 Ott 81 ?:I8 11.33 565.06 

3 Ott 81 ;!*25 . 11.41 564.98 

4 Ott 81 11:56 11.35 565. 04 

5 Ott 81 a:09 11.54 564.85 

6 Ott 81 l-L:35 11.43 564.96 

7 act ai 8:58 11.47 564.92 

8,Oct 81 2:58 11.79 564.60 

15 act al 5:22 12.04 564.35 

22 act 81 8:46 12.43 563.96 

29 act al 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 12.59 563.80 

26 Nov 81 10.: 05 12.11 564.28 

29 Nov 81 l.l54 11.87 5614.52 



Groundwater Elevations 

McComish Gorge 

Boring Number: WES-h-6-81. 

Top of Pipe Elevation: 582.54 ft MSL 

Screen Interval: from 568.92 to 559.71 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Tine Water, ft ft MSL Remarks -,- 

9 act aL 4 :' 35 18.01 564.53 

10 Ott 81 4 :I 30 18.06 564.48 

1.1 act ai 1:; 04 18.04 564.50 

12 act aL 8::55 18.15 - 564.39 

13 act al 9308 18.30 564.24 

14 act aL 9:44 la.03 564.51 

15 Ott 81 5:L6 18.09 554.45 

22 Ott 81 8~39 18.08 564.46 

29 act al 2.:17 La.00 564.54 

5 Nov 81 9:23 18.01 564.53 

12 Nov aL 4~36 .La.lo 564.44 

19 Nov aL LL:32 17.96 564.58 

26 Nov 81 9: 59 17.97 564.57 

29 Nov 81 l:ti9 17.88 564.66 

, : 



Groundwater Elevations 

Old Burning Pit 

Boring Number: WES-,.5-1-81 

Top of Pipe Elevation: 599.52 ft MSL 

Screen Interval: from 592.54 to 584.66 ft MSL 

Grid Coordinates: 

Depth to Water Elevaticc 
Date Time Water, ft ft MSL Remarks -,- 

15 Sep 81 5:50 8.39 591.13 

16 Sep 81 9 : 1 :I! 8.48 591.04 

17 Sep 81 10: 45 8.34 591.18 

18 Sep 81 -11 : 11:. 8.28 591.24 

19 Sep ai ;7 : 11:. 8.26 591.26 

20 Sep 81 IO: 2;;' 8.25 591.27 

21 Sep 81 3: 2:;: 8.23 591.29 

28 Sep ai 12 : 59 8.79 590.73 

5 Ott 81 8 : 20 !?.55 589.97 

12 act ai 8:48 9.88 589.64 

19 Ott 81 1 1. : 251 10.18 589.34 

26 Ott 81 LO: 55 10.09 589.43 

2 NOV ai 9:5Ei; 10.19 589.33 

9 Nov 81 l;! : 28 10.26 589.26 

16 Nov 81 2 : 2;;. 10. 00 589.52 

23 Nov 81 11. : 28 9.21 590.31 

29 Nov ai ;! : Ofil 13.05 591.47 



Groundwater Elevations 

Old Burning Pit 

Boring Number: WES-5-2-81 

Top of Pipe Elevation: 586.43 ft MSL 

Screen Interval: from 579.33 to 571.57 ft MSL 

Grid Coordinates: 

_I 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -, - 

17 Sep 81 10:58 9.77 576.66 

18 Sep 81 LL:16 9.82 576.61 

19 Sep 81 a:17 9.68 576.75 

20 Sep 81 10:30 9.70 5.76. '73 

21 Sep al 3:25 9.62 576.81 

22 Sep 81 5:20 9.90 576.!53 

23 Sep 81 3:15 9.91 576.!j2 

28 Sep 81 1:02 10.00 576.43 

5 act a1 a:22 9.90 576.53 

12 Ott 81 8:50 10.32 576.11 

19 Ott 81 11:32 LO.63 575.RO 

26 Ott 81 LO:52 10.21 576.22 

2 Nov 81 1O:OL 10.68 575.75 

9 Nov 81 12:31. 10.99 575.ci4 

16 Nov 81 2:25 ~0.80 575.63 

23 kiOV 81 11:31 10.72 575. ;71 
29 Nov 81 2:oa 10.78 575.65 



Groundwater Elevations 

Old Burning Pit 

Boring Number: WES-5-3-81 

Top of Pipe Elevation: 592.78 ft MSL 

Screen Interval: from 582.89 to 573.76 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time ft MSL -,- Water, ft Remarks - 

18 Sep 81 11:ll 17.62 575.16 

19 Sep ai 7:lO 15.46 577.32 

20 Sep ai 10:24 15.42 577.36 

21 Sep al 3:40 15.44 577.34 

22 Sep al 5:75 15.50 577.28 

23 Sep 81 3:LO 15.54 577.24 

24 Sep 81 12:42 15.56 577.22 

28 Sep 81 12:55 15.52 577.06 

5 act ai 8:s 15.76 577.02 

12 act 81 8:44 15.96 576. a2 

19 act 81 11:26 16.23 576.55 

26 Ott 81 :10:49 16.15 576.63 

2 Nov 81 10:53 16.49 576.29 

9 Nov 81 12:18 16.67 576.11. 

16 Nov 81 2:12 16.66 576.12 

23 NOV 81 11:25 16.89 575.89 

29 Nov 81 1:59 16.93 575.85 



Groundwater Elevations 

Old Burning Pit 

Boring Number: WE:-5-4-81 

Top of Pipe ElevatJon: 588.33 ft MSL 

Screen Interval: from 574.59 to 565.38 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time ft MSL -,- Water, ft Remarks -- - 

2 Ott 81 3:c:a 13.38 574.95 

3 Ott 81 2::iO 13.20 575.13 

4 Ott 81 1.1. .- "I9 13.29 575.04 

5 Ott 81 8:15 13.45 574.88 

6 Ott aL Ll:i'6 13.44 574.89 

7 act 81 8*"10 .- 13.39 574.94 

a Ott 81 4:06 13.41 574,.92 

12 Ott 81 8:40 13.57 574.76 

19 act al lL:i'3 13.94 574.39 

26 Ott 81 10:41 13.91 574.42 

2 Nov 81 9:4.8 14.26 574.07 

9 Nov al 12:13 14.48 573. a5 
16 Nov 81 2:C16 14.61 573.72 

23 Nov 81 11:20 14.56 573.77 

29 Nov aL 1. .d ";18 14.63 573.70 



Groundwater Elevations 

Old Burning Pit 

Boring Number: wRS-5-,.5-al 

Top of Pipe Elevation:: 586.78 ft MSL 

Screen Interval: from 577.80 t0 568.79 ft MsL 

Grid Coordinates: 

Date Time 

3 act al 2:32 

4 Ott 81 12:Ol 

5 act al a:09 

6 Ott al 11:29 

7 Ott 81 a:53 
a act al 4:lO 

9 Ott 81 4:40 

12 act aL a:53 

19 act al 11:35 

26 Ott al 10:44 

2 Nov al 9:SL 

9 Nov aL 12:15 

16 Nov al 2:Q9 

23 Nov 81 11:23 

29 Nov al 2: 09 

Depth to Water Elevation, 
Water, ft ft MSL 

11.57 575.21 

11.60 575.18 

11.64 575.14 

11.75 575.03 

11.92 574.86 

il.82 574.96 

ii.82 574.96 

12.02 574.761 

12.40 574.38 

12.48 574.3C 

12.66 574.12 

13.16 573.62 

12.92 573.86 

12.88 573.90 

12.61 574.17 

Remarks 



Groundwater Elevations 

Old Burning Pit 

Boring Number: WES-5-6-81 

Top of Pipe Elevation: 573.27 ft MSL 

Screen Interval: from 554.75 to 545.56 ft MSL 

Grid Coordinates: 

Depth to Water EILevation, 
Date Time Water, ft ft MSL Remarks .-,- - 

15 act al 5:2a 12.56 560.71 

16 Ott 81 1:20 12.48 560.79 

17 Ott 81 4:45 12.48 560.79 
18 Ott ai -- -- ; .-- 

19 act al 11:55 12.45 560.82 

20 act al 4:45 12.56 560.71 

22 act aL 3:56 12.39 560.88 

26 Ott 81 11:03 12.40 560.87 

2 Nov al LO:94 12.48 560.79 

9 Nov al 12:40 12.63 560.64 

16 Nov al 2:3L 12.41 560.86 

23 NOV 81 lL:34 12.37 560.90 

29 Nov 81 2:L2 12.25 561.02 



Groundwater Elevations 

Old Burning Pit 

Boring Number: WES-5-7-81 

Top of Pipe Elevation: 579.70 ft MSL 

Screen Interval: from 5.56.40 to 547.08 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks 

22 Ott 81 4:40 13.04 566.66 Blew well 

23 Ott 81 10:2L 13.89 565.81 

24 Ott 81 11:20 13.90 565.80 

25 Ott al 4:37 13.96 565,. 74 

26 Ott 81 lo:58 13.82 565.88 

27 Ott al 12:58 13.75 565.95 

28 Ott 81 10:37 13.80 565.90 

2 Nov 81 9:55 13.86 565.84 

9 Nov al 12:22 14.02 565.68 

16 Nov al 2:17 13.67 566.03 

23 Nov 81 11:24 13.36 566.34 

29 Nov ai 2:04 13.35 566.35 



Groundwater Elevations 

Old Burning Pit 

Boring Number: KES-5-8-81 

Top of Pipe Elevation: 566.78 ft MSL 

Screen Interval.: from 561.08 to 551.60 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Tin.e Water, ft ft MSL Remarks -,- 

5 Nov al 9:43 6.20 560.58 

6 Nov 81 11:so 6.23 560.55 

7 Nov ai 3:lO 6.20 560.58 

8 Nov 81 II: 28 6.13 560.65 

9 Nov 81 12:45 5.94 560.134 

10 Nov ai 4:35 6.04 560.74 

11 Nov 81 4:45 6.04 560.74 

16 Nov al 2:36 6.01 560.77 

23 NoV 81 11:39 5.93 560.85 

29 Nov ai 2:L5 5.89 560.89 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-6-lA-al 

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 

ia Sep ai 

19 Sep al 

20 Sep al 

21 Sep 81 

22 Sep 81 

23 Sep 81 

24 Sep al 

25 Sep al 

2 act al 

9 act al 

16 Ott 81 

23 Ott al 

30 act aL 

6 Nov al 

12 Nov 81 

13 Nov ai 

16 Nov 81 

20 Nov ai 

27 NOV 81 

Time 

a:05 

4:oo 

9:50 

12:35 

lo:26 

3:30 

1:50 

7:20 

a:43 

12:oa 

12:25 

3:45 

1O:Ol 

2:20 

a:50 

a:40 

3:30 

9:02 

Water, ft ft MSL 

11.35 671.28 

14.60 671.53 

14.00 672.13 

12.59 673.54 

12.08 674.05 

12.09 674.04 

11.87 674.26 

11.76 674.37 

11.26 674.87 

11.42 674.70 

11.66 674.47 

17.60* 668.53 

17.42* 668.71 

17*39* 668.74 

Remarks 

Open hole 

-- -- 

17.02* 669.11 

Blew hole and 
rinsed 

No water 

No water 

No water 

* Water Level beLow screen 



Groundwater Elevations 

Demolition Area 

Boring Number: WE,%6-LB-81 

Top of Pipe Elevation: 686.27 ft MSL 

Screen Interval: Erom 653.30 to 644.13 ft MSL 

Grid Coordinates: 

Date 

a ~0~ ai 
9 Nov 81 

10 Nov al 

-, 

Timiz --,- 
-,- 

5:25 

11:20 

Depth to 
Water, ft 

-- 
-- 

-- 

Water Elevation, 
ft MSL -- 

--- 
-.- 

--- 

Remarks - 
No water 

(8 11 

,, 1, 

11 Nov 81 2:30 -- . -.- II 1, 

12 Nov 81 10:30 -- -*- II 1, 

13 Nov al 9 : 00 -- -.- 1, t, 

16 Nov 81 a: 50 -- -.& II If 

20 Nov 81 a: 35 -- __- II 1, 

27 Nov 81 a: 57 -- -*- I* (8 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-6-lC-81 

Top of Pipe Elevatilnn: 685.60 ft MSL 

Screen Interval: from 6.59.50 to 644.50 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date T.ime ft MSL -,- Water, ft Remarks 

16 Nov 81 7: 3'1 29.95 652,,65 Open hole 

17 Nov 81 Open hole - 
jetted dry 

ia NOV ai 11:2,!, 32.38 650,22 Open hole - 
jetted dry 

19 Nov ai 10 : 01:1 33.52 652,, 08 

20 Nov ai 8:3L 33.57 652.03 

22 Nov ai 9 : 0’5 35.42 650,, 18 

23 Nov 81 lo:35 35.13 650,,47 

24 Nov 81 11D: 115 34.26 651,34 

25 Nov 81 3:211 35.35 650,,25 

27 Nov 81 9 : Oil 35.27 650,,33 

30 NOV ai lo:413 36.25 649,,35 



Groundwater Elevations 

Demolition Area 

Boring Number: WE::-6-2-81 

Top of Pipe Elevation: 640.53 ft MSL 

Screen Interval: From 613.27 to 603.65 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date 

21 Sep ai 

22 Sep 81 

23 Sep al 

24 Sep 81 

25 Sep al 

26 Sep al 

27 Sep al 

2 act a2 

9 Ott 81 

16 Ott ai 

23 Ott al 

30 act 81 

6 Nov 81 

13 Nov ai 

15 NOV ai 

16 Nov al 

20 MOV 81 

27 NOV 81 

Ti.ml!z -,- 
l*'jS . 

LO:'30 

3:'35 

250 

7::25 

7 : Ill0 

2: LO 

a.';0 . 

L2:'!i5 

11 * '50 . 

3: 102 

LO : '3.1 

3: IO5 

9: 39 

a: :Z.L 

7::z9 

4: L4 
8. 'j"? . L 

Water, ft ft MSL 

24.40 613.13 
27.31 613.22 

27.55 61:!.98 

27.64 (i-l;!.89 

27.69 61:!.84 

27.49 613.04 

27.49 613.04 

27.65 6.12 . aa 

.27.55 61;!.98 

27.95 61;! . 58 

28.11 61;!.42 

28.29 6121.24 

28.15 612!.38 

28.54 61L.99 

28.36 612.17 

28.21 61;! . 32 

28.30 61;!.23 

28.51 61;' . 02 

Remarks - 
Open hole 

Blew dry 

! 
II 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-6=-3-81 

Top of Pipe Elevation,: 662.77 ft MSL 

Screen Interval: from 654.27 to 645.07 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date 

22 Sep 81 

23 Sep 81 

24 Sep 8L 

25 Sep 81 

26 Sep 81 

27 Sep 81 

28 Sep 81 

2 Ott 8L 

9 Ott 81 

16 Ott 81 

23 Ott 8L 

30 Ott 8L 

6 Nov 81 

13 Nov 81 

15 Nov 81 

16 Nov 8L 

20 Nov 81 

27 Nov 81 

Time Water, ft ft MSI. 

9:OL 10.6 649.17 

3:40 13.57 649.20 

2:50 13.58 649.19 

7:.30 13.42 649.35 

7:05 13.42 649.35 

2:20 13.50 649.27 

5EO5 13.66 649.111 

8:55 13.63 649.14 

12: 29 13.61 649.16 

12:59 13.83 648.94 

3:39 14.31 648.46 

10 : 109 14.39 648.38 

2:25 14.22 648.55 

5:Ll 14.50 648.27 

7:46 14.43 648.34 

7:15 14.12 648.615 

3:40 14.58 648.1!) 

8:21 14.76 648.OL 

Remarks 

Open hole 

Blew dry 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-6-4-81 

Top of Pipe Elevation: 635.89 ft MSL 

Screen Interval: Erom 617.50 to 608.62 ft MSL 

Grid Coordinates: 

-, 
Depth to Water Elevation, 

Date Time -,- Water, ft ft MSL Remarks - 
2 Ott 81 8:f:O 19.50 613.39 Open hole 

3 Ott 81 9:415 23.45 612.44 

4 Ott 81 11:Cll 23.45 612.44 

5 Ott 81 9:zo 23.59 612.30 

6 Ott 81 12:oo 23.52 612.37 

7 Ott 81 4:45 23.67 612,, 22 

8 Ott 81 11:3\3 23.72 612,17 

9 Ott 8L 12 : 441 23.54 612.35 

16 Ott 81 12 : 0.5 23.90 611.99 

23 Ott 81 3: 3.3 24.25 611.64 

30 Ott 81 LO:.L!I 24.40 611.49 

6 Nov 81 2: 3(l 24.30 611.59 

13 Nov 8L 5:2; 24.45 611.44 

15 Nov 81 7:56 24.30 611.59 Blew dry 

20 Nov 81 3:48s 24.35 611.59 

27 Nov 81 8~27 24.48 611.41 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-e-5-81 

Top of Pipe Elevat.ion: 620.89 ft MSL 

Screen Interval: frc:m 595.35 to 586.21 ft MSL 

Grid Coordinates: 

-, 
Depth to Water Elevation, 

Date Time Water, ft ft MSL Remarks - 
3 Ott 81 1:15 19.90 590.99 

4 Ott 81 lL:O8 17.54 593.3'5 

5 Ott 81 9:31 17.45 593.44 

6 Ott 81 12~06 17.25 593.64 

7 Ott 81 4:50 17.09 593.80 

8 Ott 81 llr35 17.02 593.87 

9 Ott 81 12~56 17.02 593.87 

16 Ott 81 11:55 17.00 593.89 

23 Ott 81 3:lO 17.15 593.74 

30 Ott 81. LO:32 17.25 593.64 

6 Nov 81 3102 17.18 593.71 

13 Nov 81 5:44 17.17 593.72 

15 Nov 81 8:L5 17.14 593.75 Blew dry 

16 Nov 81 7~27 17.24 593.65 

20 Nov 81 4:LO 17.28 593.61 

27 Nov 81 8~47 16.81 594.08 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-6-6-81 

Top of Pipe Elevation: 675.06 ft MSL 

Screen Interval: from 624.41 to 615.L3 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL -,- Remarks 

15 Ott 81 12:35 46.56 628.50 

16 Ott 81 12:25 46.10 628.96 

17 Ott 81 3:4,4 46.60 628.46 

18 Ott 81 3:3Y 45.54 6;29,,52 

19 Ott 81 9:5lJ 45.14 629,92 

20 Ott 81 9:44 45.79 629.27 

21 Ott 81 1O:LZ 45.74 629,,32 

23 Ott 8L 3:53 45.76 629.30 

30 Ott 81 10:45 45.61 629.45 

6 Nov 81 3:15 45.48 629.58 

13 Nov 81 5:52 45.52 629 <(/ 54. 

15 Nov 81 8:41 45.24 629 <, 82. 

16 Nov 81 8 : 183 45.42 629 I, 64. 

20 Nov 81 5:29 45.37 629 s-69 

27 Nov 81 9:07 45.26 629<,80 

Blew dry 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-6-7-81 

Top of Pipe ElevatCon: 663.92 ft MSL 

Screen Interval: from 646.50 to 637.26 ft MSL 

Grid Coordinates: 

Depth to Water Elevat:Lon, 
Date Time Water,. ft ft MSL Remarks -,- 

15 Ott 81 12: 5'5 18.10 645.82 

17 Ott 81 3:49 18.15 645.77 

18 Ott 81 3:45 18.73 645.19 

19 Ott 81 10 : Cl 1. 18.43 645.49 

20 Ott 81 9. .d Cl0 18.44 645.48 

21 Ott 81 10:20 18.36 645156 

22 Ott 81 12:59 18.36 645.56 

23 Ott 81 3:56 18.54 645.38 

30 Ott 81 -LO:50 18.81 645.11 

6 Nov 81 3:3L 18.55 645.37 

13 Nov 81 6:04 18.60 645.32 

15 Nov 81 9:25 18.45 645.47 Blew dry 

16 Nov 81 8: 213 18.45 645.47 

20 Nov 81 5:43 18.42 645f.50 

27 Nov 81 9:311 18.36 645,.56 



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 E.Levation, 
Date Time Water, ft ft MSL Remarks -,- - 

16 Ott 81 12:3L 11.10 630.62 

17 Ott 81 3:52 11.79 629.93 

18 Ott 81 3:55 11.60 630. 1.2, 

19 Ott 81 10:07 11.23 630.49 

20 Ott 81 9:46 11.22 630.50 

21 Ott 81 lO:L5 ll.L8 630.54 

22 Ott 81 1:DL 11.21 630.51 

23 Ott 81 3:59 11.31 630.41 

30 Ott 81 10:47 11.02 630.70 

6 Nov 81 3:23 10.90 630.82 

13 Nov 81 6:OL 10.40 63.L.32 

15 Nov 81 9:08 10.34 63l.38 Blew dry 

16 Nov 81 8:3L 10.12 63l.60 

20 Nov 81 5:37 10.18 6311.54 

27 Nov 81 9:39 9.66 632.06 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-6-'9-81 

Top of Pipe Elevation: 634.04 ft MSL 

Screen Interval: from 605.87 to 596.74 ft MSL 

Grid Coordinates: 

-, 
Depth to 

Date 
Water Elevation, 

Time -- Water, ft ft MSL Remarks 

17 Ott 81 3:33 25.71 608.33 

18 Ott 81 3:32 25.62 608.42 

19 Ott 81 9:49 25.79 608.25 

20 Ott 81 9:39 26.06 607.98 

21 Ott 81 10:04 25.94 608.10 

22 Ott 8L 12:54 26.00 608.04 

23 Ott 81 3:14 25.98 608.06 

30 Ott 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 Blew dry 

16 Nov 81 7:24 26.L9 607.85 

20 Nov 81 4:05 26.10 607.94 

27 Nov 81 8:44 26.25 607.79 



Groundwater Elevations 

Demolition Area 

Boring Number: WE:;-6-LO-81 

Top of Pipe Elevat:I.on: 662.10 ft MSL 

Screen Interval: Il'rom 641.80 to 632.41 ft MSL 

Grid Coordinates: 

-, 
Depth to Water Elevation, 

Date Time.! ft MSL --, - Water, ft Remarks - 
20 Ott 81 9::i1. 22.19 639.91 

21 Ott 8L 9:!i8 22.20 639.90 

22 Ott 81 X2:45 22.26 639.84 

23 Ott 81 3: I..9 22.25 639.85 

24 Ott 81 Y1:04 22.24 639.86 

25 Ott 81 4: ('15 22.26 639.84 

26 Ott 81 8 : :I.0 22.28 639..82 

30 Ott 81 IL0 : :!6 22.35 639.75 

6 Nov 81 2: !i3 22.70 639.40 

13 Nov 81 5 : :.!8 22.63 639.47 

15 Nov 81 8:03 22.59 639.51 

16 Nov 81 7: 22 22.56 639.54 

20 Nov 81 4:02 22.61 639.49 

27 Nov 81 8: 40 22.72 639.38 

Blew dry 



Groundwater Elevations 

Demolition Area 

Boring Number: WES-6-U-81 

Top of Pipe Elevation: 660.43 ft MSL 

Screen 1nterva.L: from 641.17 to 632.25 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time -,- Water, ft ft MSL Remarks - 

18 Ott 81 3:20 14.18 646.25 

19 Ott 81 9:45 14.14 646.29 

20 Ott 81 9~36 14.12 646.31 

21 Ott 81 9:59 14.18 646.25 

22 Ott 81 12:48 14.06 646.37 

23 Ott 81 3:23 14.11 646.32 

24 Ott 81 L1:37 14.15 646.28 

30 Ott 81 lo:24 14.12 646.31 

6 Nov 81 2:55 14.05 646.38 

13 Nov 81 5: 2.1 14.14 646.29 

15 Nov 81 7:59 14.10 646.33 Blew dry 

16 Nov 81 7:LS 16.26 644.1.7 

20 Nov 81 3:58 14.40 646.03 

27 Nov 81 8:34 14.41 646.02 



Groundwater Elevations 

Demolition Area 

Boring Number: WEIS-6-12-81 

Top of Pipe Elevation: 670.28 ft MSL 

Screen Interval: from 630.11 to 620.96 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks ,-,- - 

5 Nov 81 12:55 39.65 630.63 

6 Nov 81 3:17 39.36 630.92 

7 Nov 81 8:20 39.60 630.68 

8 Nov 81 12:07 39.38 630.90 

9 Nov 81 5:05 39.62 630.66 

10 Nov 81 1l:LO 39.67 6313.61 

11 Nov 81 2:17 39.50 63lti.78 

13 Nov 81 5:55 39.45 630.83 

15 Nov 81 8z.59 39.20 631.08 Blew dry 

16 Nov 81 8~23 39.12 631.16 

20 Nov 81 5:32 39.25 631.03 

27 Nov 81 9:LO 39.25 631.03 



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 MSL 

Grid Coordinates: 

Depth to Water Elevation,, 
Date Time Water, ft ft MSL Remarks 

6 Nov 81 3:2L. 54.93 605.48 No water 

7 Nov 81 8:;!5 47.44 612.97 

8 Nov 81 12:ll 40.76 619.65 

9 Nov 81 5:lO 35.90 624.51 

10 Nov 81 11:17 34.64 625.77 

1.1 Nov 81 2:20 34.53 625.88 

12 Nov 81 3:30 32.95 627.46 

13 Nov 81 5:57 32.18 628.23 

15 Nov 81 9:20 31.40 632.01 

16 Nov 81 8:28 39.12 621.29 

20 Nov 81 5:35 32.65 630.76 

27 Nov 81 9:13 30.72 632.69 

30 Nov 81 lo:56 30.50 632.91 

Blew dry 



Groundwater Elevations 

Old Rifle Range 

Boring Number: WE:&6-14-81 

Top of Pipe Elevation: 508.06 ft MSL 

Screen Interval: Erom 502.06 to 492.89 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date 'rim? Water, ft ft MSL -,- Remarks ' - 

28 Ott 81 4: 35 5.57 502.49 

29 Ott 81 9:,ZL 5.60 502.46 

30 Ott 81 4:LO 5.64 502.42 

31 Ott 81 7dO 5.70 50;!.36 

1 Nov 81 LO:30 5.75 502.31 

2 Nov 81 LO:j9 5.78 502.28 

3 Nov 81 1:119 5.85 502.21 

6 Nov 81 LO:ti4 5.90 502.16 

13 Nov 81 1:3L 5.19 502.87 

15 Nov 81 3: 34 5.35 502.71 Blew dry 

16 Nov 81 LO:53 5.30 502.76 

20 Nov 81 LO:34 3.54 504.52 

27 Nov 81 LO:137 3.65 504.41 

! , , 



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 
Date 

Water Elevation, 
Time w,- Water, ft ft MSL Remarks 

1 Nov 81 1.0: fci 14.40 499.02 

2 Nov 81 1.1:;15 14.30 499.12 

3 Nov 81 1:4,5 14.69* 498.73 

4 Nov 81 .LO:3L 14.77* 498.65 

5 Nov 81 10:12 14.73* 498,, 69 

6 Nov 81 IO:55 14.74* 498.8 68 

7 Nov 81 LO:58 14.74* 498.68 

9 Nov 81 

10 Nov 81 11:33 -- -- 

13 Nov 81 4:31 -- -- 

15 Nov 81 2:35 -- me 

17 Nov 81 5:15 -- -- 

20 Nov 81 10:22 15.50* 497.92 

27 Nov 81 LO:26 13.51 499.91 

Blew well and 
rinsed with 
clean water 

No water 
I1 I, 

11 II 

* Water Level below screen 



Groundwater Elevations 

Old Rifle Range 

Boring Number: WES-6-16-81 

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 'Timiz Water, ft ft MSL Remarks -,- 

4 Nov 81 lo:'?3 29.74 498.14 Open hole 

5 Nov 81 10 : 13'7 32.76 498.L2 

6 Nov 81 LOA 32.80 498.08 

7 Nov 81 11 : 0 2 32.95 497.93 

8 Nov 81 L1:58 32.70 498.18 

9 Nov 81 2:112 32.84 498.04 

10 Nov 81 Ll:30 32.75 498.13 

11 Nov 81 2:115 32.80 498.08 

13 Nov 81 1: 36 32.60 498.28 

15 Nov 81 3: 30 32.51 498.37 Blew dry 

16 Nov 81 -10: $5 32.20 498.68 

20 Nov 81 lo: 127 32.11 498.77 

27 Nov 81 LO:L6 31.60 499.28 



Groundwater Elevations 

Old Rifle Range 

Boring Number: WES-6-17-81 

Top of Pipe Elevation: 513.73 ft MSL 

Screen Interval: from 502.88 to 493.54 ft MSL 

Grid Coordinates: 

,- 
Depth to Water Elevation, 

Date Time Water, ft ft MSL Remarks -,. - 
12 Nov 81 3:39 15.44 498.29 

13 Nov 81 1:351 15.49 498.24 

15 Nov 81 2:33; 15.12 498.61 Blew dry 

16 Nov 81 10:3CI 15.00 498.73 

17 Nov 81 5:19 15.15 498.58 

18 Nov 81 ll.:35i 15.22 498.51 

19 Nov 81 2:3Ei 14.80 498.93 

20 Nov 81 10:21. 15.02 498.71 

24 Nov 81 10:21 14.27 499.46 

27 Nov 81 10: 2::; 14.12 499.61 

29 Nov 81 11 : 21:' 13.96 499.77 

-,- -- 



Groundwater Elevations 

Old Rifle Range 

Boring Number: WEl&6-18-81 

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 LL:'38 14.22 496.88 

19 Nov 81 2: 38 14.00 497.03 

20 Nov 81 IO: 3.L 13.88 497.15 

22 Nov 81 9: L3 13.66 497.37 

23 Nov 81 9 : 109 13.59 497.44 

24 Nov 81 10 : ?4 13.38 497.65 

25 Nov 81 .Ll:O7 13.41 497; 62 

27 Nov 81 -LO: .3 13.42 497.61 

29 Nov 81 11: :I!2 13.30 497.73 

6 Dee 81 9 : .:!I) 12.75 498.28 Readings by NWSC 



Groundwater Elevations 

Old Rifle Range 

Boring Number: WES-~6-19-81 

Top of Pipe Elevation: 506.42 ft HSL 

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 1:L:oO 8.28 498.14 

26 Nov 81 3:59 7.94 498. G48 

27 Nov 81 1O:lO 8.11 498..31 

29 Nov 81 11:20 7.85 498. .57 

10:40 498.43 30 Nov 81 7.99 

6 Dee 81 9:25 8.08 498.134 Readings by NWSC 

3 Jan 82 10:30 6.80 499.62 Readings by NWSC 

1 Mar 82 lo:oo 6.50 499.92 Readings by NWSC 



Groundwater Elevations 

Old Rifle Range 

Boring Number: WE!+6-20-81 

Top of Pipe ELevat.Lon: 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 -LO: ?O 20.29 498.39 

29 Nov 81 Ll: 23 20.12 498.56 

30 Nov 81 :Lo: 37 19.91 498.77 

6 Dee 81 9 : :30 19.67 499.01 Readings by NWSC 

3 Jan 82 9 : .'j5 18.10 500.58 Readings by NWSC 

1Mar 82 8: L5 17.0 501:. 68 Readings by NWSC 



Groundwater Elevations 

Highway 58 Dump Site A 

Boring Number: WES-7-1-81 

Top of Pipe Elevation: 632.54 ft MSL 

Screen Interval: 602.52 to 593.34 ft MSL 

Grid Coordinates: 

Depth to Water ELevatlon, 
Date Time Water, ft ft MSL Remarks PI- 

6 Ott 81 4 : 3 ;.I 25.35 607.19 

7 Ott 81 4:55 25.43 607.11 

8 Ott 81 10 : 2:1 25.45 607.09 

9 Ott 81 3 : 4::1 25.35 607.22 

10 Ott 81 11:3t;; 25.39 607.15 

11 Ott 81 12:4:1 25.44 607.10 

12 Ott 81 8:lfi 25.60 606.94 

19 Ott 81 LO:361 25.53 607.01 

26 Ott 81 9:15i 25.68 606.86 

2 Nov 81 8:4e' 25.90 606.64 

9 Nov 81 4: 3i 25.90 606.64 

16 Nov 81 12: 4t: 25.73 606.81 Blew dry 

23 Nov 81 12:oii 25.73 606.81 

29 Nov 81 II:38 25.79 606.75 



Groundwater Elevations 

Highway 58 Dump Site A 

Boring Number: WE:;-7-2-81 

Top of Pipe Elevat:I:on: 604.89 ft MSL 

Screen Interval.: 581.62 to 572.27 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Tirn6.b Water, ft ft MSL Remarks --, - - 

6 Ott 81 4::15 27.09 577.80 

7 Ott 81 5:oo 28.63 576.26 

8 Ott 81 10 : 1'19 30.00 574.89 

9 Ott 81 3 : -49 30.78 5.74.1:L 

10 Ott 81 1.1 : 11.4 31.00 573.89 

11 Ott 81 1.2 : "IO 31.70 573.19 

12 Ott 81 8: 11.8 31.96 572'.93 

19 Ott 81 1.0: f:,l 32.60 572.29 

26 Ott 81 9 : ;1:5 32.68* 572.21 

2 Nov 81 8:!13 32.85* 572.04 

9 Nov 81 4: 50 32.80* 572.09 

16 Nov 81 .1.2: 515 33.38* 571.51 BLew water 
from well 

23 Nov 81 1.2:13 33.32* 571.5:7 

29 Nov 81 1.1 : fl 2 33.26* 571.63 

* Water level. beLc:w screen 

,; 



Groundwater Elevations 

Highway 58 Dump Site A 

Boring Number: WES-7,,-3-81 

Top of Pipe Elevat.Lon: 600.02 ft MSL 

Screen Interval: 573.62 to 564.30 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks 

7 Ott 81 4~158 27.99 572.03 

8 Ott 81 lo:46 29.76 570.26 

9 Ott 81 3:44 29.76 570.26 

10 Ott 81 11:41 29.68 570.34 

1.1 Ott 8L 12:45 29.89 570.13 

12 Ott 81 8:.23 29.89 570.13 

L3 Ott 81 8~51 29.93 570.09 

19 Ott 81 LO:45 30.03 569.99 

26 Ott 81 9:05 29.65 570.37 

2 Nov 8L 8148 29.93 570.09 

9 Nov 8L 4:39 30.06 569.96 

16 Nov 81 12:49 29.48 570.54 

23 Nov 81 12:OS 29.55 570.47 

29 Nov 81 11:40 29.87 570.15 

,- ---- 



Groundwater Elevations 

Highway 58 Dump Site ,A 

Boring Number: WE%7-4-81 

Top of Pipe Elevation: 598.80 ft MSL 

Screen Interval: 571.49 to 562.16 ft MSL 

Grid Coordinates: 

,- 
Depth to Water Elevation, 

Date Time PI- Water, ft ft MSL Remarks 

13 Ott 81 8:5$ 29.39 569,41 

14 Ott 81 1. L : 1 !j 29.55 569.25 

15 Ott 81 2 : 2(; 29.43 569.37 

16 Ott 81 12 : 4!!j 29.34 569.46 

17 Ott 81 9 : 3::1 29.29 569.51' 
18 Ott 81 -- -- -- 

19 Ott 8L 10:31 29.50 569.30 

26 Ott 81 9:2(l 29.01 569.79 

2 Nov 81 8:51 29.30 569.50 

9 Nov 81 4:45 29.32 569.48 

16 Nov 8L 12:53 28.86 569.94 

23 Nov 81 L2:lCl 28.88 569.92 

29 Nov 81 11:41 29.23 569.57 



Groundwater Elevations 

Highway 58 Dump Site A 

Boring Number: W&S-7-5-81 

Top of Pipe ELevation: 596.73 ft MSL 

Screen Interval: 569.43 to 560.08 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time ft MSL m,- Water, ft Remarks 

6 Nov 81 lo:36 26.48 570.25 

7 Nov 81 11:09 26.72 570.01. 

8 Nov 81 11:50 26.61 571.12 

9 Nov 81 4:'$2 26.78 569.95 

10 Nov 81 4:ilL 26.70 570.03 

11 Nov 81 2: LO 26.67 570.06 

12 Nov 81 4:1118 26.51 570.22 

16 Nov 8L L2 : ii L 26.19 570.54 

23 Nov 81 12:08 26.40 570.33 

29 Nov 81 LL : dill 26.60 570.13 



Groundwater Elevations 

Highway 58 Dump Site B 

Boring Number: WES~-8-1-81 

Top of Pipe Elevation: 644.26 ft MSL 

Screen Interval: from 581.69 to 572.63 ft MSL 

Grid Coordinates: 

-, 
Depth to Water Elevation, 

Date Time --, - Water, ft ft MSL Remarks - - 
27 Ott 81 9:14 63.95 577.31 Open hole 

28 Ott 81 1 : 21. 67.30 576.96 

29 Ott 81 9 : 38 67.02 577.24 

30 Ott 81 L1:45 66.94 577.32 

31 Ott 81 8 : I:.9 66.95 577.3.1 

1 Nov 81 1.0 : Cl0 66.94 577.32 

2 Nov 81 8:X0 66.95 577i3.L 

9 Nov 81 4:1.8 67.04 577.22 

16 Nov 81 1: Ii 5 66.61 577.65 

23 Nov 81 9:x2 66.72 577.54 

29 Nov 81 1.0 : x0 66.68 577.58 



Groundwater Elevations 

Highway 58 Dump Site B 

Boring Number: WES-8-2-81 

Top of Pipe Elevation: 583.99 ft MSL 

Screen Interval: from 569.03 to 559.94 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks 

- 22 Ott 81 3E.55 18.04 565.915 

23 Ott 81 8z.30 18.22 565.77 

24 Ott 81 9:37 18.17 565.82 

25 Ott 81 4:L5 .L8.05 565.94 

26 Ott 81 9:20 18.24 565.7!j 

27 Ott 81 l:L5 18.31 565.68 

28 Ott 81 9:31 18.39 565.60 

29 Ott 81 11:55 18.42 565.57 

2 Nov 8L 8:39 18.45 565.54 

9 Nov 81 4:Ll 18.84 565.15 

16 Nov 81 1:20 18.66 565.33 

20 Nov 81 10:04 19.13 564.86 

23 Nov 81 1O:LO 18.99 565.00 

29 Nov 81 lL:O5 18.81 565.113 



Groundwater Elevations 

Highway 58 Dump Site B 

Boring Number: WE:;-8-3-81 

Top of Pipe Elevat:i.on: 581.90 ft MSL 

Screen Interval: J;Yrom 1520.60 to 511.43 ft MSL 

Grid Coordinates: 

,- 
Depth to Water Elevation, 

Date Time -,- Water, ft ft MSL Remarks - 
24 Ott 81 9:4L 56.07 525.83 

25 Ott 81 4: I.8 55.71 526.19 

26 Ott 81 9 : 45 55.76 526.14 

27 Ott 81 1: Il.2 56.05 5-25.85 

28 Ott 81 9 : 43 56.02 525.82 

29 Ott 81 12 : 0 L 56.10 525.80 

30 Ott 81 112 : 05 56.15 525.75 

2 Nov 81 8 : 4.1. 56.05 5258.85 

9 Nov 81 4: I.5 56.16 525.74 

16 Nov 8.1 .L: :!L 55.77 526.13 

23 Nov 81 10:.1.6 56.02 525.88 

29 Nov 81 311:(')9 56.27 525.63 



Groundwater Elevations 

Highway 58 Dump Site B 

Boring Number: WES-8-,,4-81 

Top of Pipe Elevation: 586.66 ft MSL 

Screen Interval: from 518.45 to 509.25 ft MSL 

Grid Coordinates: 

-, 
Depth to Water Elevation, 

Date Time Water, ft ft MSL Remarks 

12 Nov 81 3:48 65.45 521.21 

13 Nov 81 10:04 65.57 521.09 

15 Nov 81 11:30 65.42 521.24 

16 Nov 81 1:08 65.35 521.31 

17 Nov 81 2:57 65.45 521.21 

18 Nov 81 .Ll . * 50 65.50 521.16 

19 Nov 81 2:51 65.18 521.48 

20 Nov 81 LO:05 65.56 521.10 

23 Nov 81 LO:01 65.45 521.21 

29 Nov 81 .LL : 00 65.70 520.96 



Groundwater Elevations 

Highway 58 Dump Site B 

Boring Number: WES-8-5-81 

Top of Pipe Elevatil3n: 586.84 ft MSL 

Screen IntervaL: from 527.41 to 518.29 ft MSL 

Grid Coordinates: 

m,- 

Depth to Water Elevation, 
Date T:ime ft MSL -,- Water, ft Remarks 

16 Nov 81 1:27 61.90 521,, 94 Open hole 

17 Nov 81 3:013 63.37 523.47 

18 Nov 81 1.L: 5di 63.52 523,32 

19 Nov 81 2:5'j 63.65 5-23 .,19 

20 Nov 81 lO:O t 63.77 523.07 

22 Nov 81 !3 : 2113 64.17 522.67 
. 

23 Nov 81 10: 113 64.00 522..84 

29 Nov 81 l.L:O'T 64.22 522.62 



Groundwater Elevations 

Highway 58 Dump Site B 

Boring Number: WE:%8-6-81 

Top of Pipe Elevation: 585.70 ft MSL 

Screen Interval: Erom 569.18 to 560.01 ft MSL 

Grid Coordinates: 

Date 

,- 
Depth to Water Elevation, 

Timc3 ft MSL Remarks -,- Water, ft - 
20 Nov 81 LO:06 18.48 564.22 

22 Nov 81 9::,3 18.22 564.48 

23 Nov 81 .LOA>4 18.22 564.48 

24 Nov 81 .LO : '40 15.85 566.85 

27 Nov 81 1: 37 17.60 568.10 

29 Nov 81 .LO : 20 20.08 565.52 

30 Nov 81 .LO: I!4 20.60 565.10 

Open hole 
,I II 

II II 

11 ,I 

3 Dee 81 9: L5 24.60 561.10 Readings by NWSC 

6 Dee 81 9 : 40 20.67 565.03 Readings by NWSC 

13 Dee 81 LO:45 20.42 565.28 Readings by NWSC 



Groundwater Elevations 

Highway 58 Dump Site B 

Boring Number: WE::;-8-7-81 

Top of Pipe Elevat:i.on: 643.75 ft MSL 

Screen Interval:: from 1524.24 to 515..L9 ft MSL 

Grid Coordinates: 

m,- 

Depth to Water Elevat:Lon, 
Date Time ft MSL Remarks -,- Water, ft - 

27 Nov 81 lo*:;7 . 121.05 522.70 

29 Nov 81 10: :j2 121.20 522.55 

30 Nov 81 9::37 120.91 5221.84 

6 Dee 81 9 : !!iO 121.08 522.67 Readings by NWSC 

13 Dee 81 g: ii2 120.90 52;!.85 Readings by NWSC 



Groundwater Elevations 

Highway 58 Dump Site I1 

Boring Number: WE!%-8-8-81 

Top of Pipe Elevation: 589.31 ft MSL 

Screen Interval: f:com 530.62 to 521.86 ft MSL 

Grid Coordinates: 

Depth to 
Date Time -,- Water, ft 

29 Nov 81 I..1 : o:! 69.87* 

30 Nov 81 10: 1'0 69.92* 

3 Dee 81 I3 : 1.5 67.83* 

6 Dee 81 !3:4j 67.33* 

13 Dee 81 9:213 67.50* 

Water Elevation, 
ft MSL 

519.44 

Remarks 

519;39 

521-48 Readings by NWSC 

52L,98 Readings by NWSC 

521.81 Readings by NWSC 

* Water level below screen 



Groundwater Elevations 

Highway 58 Dump Site B 

Boring Number: WE+8-9-81 

Top of Pipe Elevat:i.on: 589.33 ft MSL 

Screen Interval: i'rom 1520.89 to 511.86 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time! ft MSL -,- Water, ft Remarks 

29 Nov 81 1.1: 06 67.57 521.76 

30 Nov 81 1.0 : ::!I 67.27 522.06 

3 Dee 81 9 : :.I0 67.50 521.83 Readings by NWSC 

6 Dee 81 9 : 43 67.60 521.73 Read-ings by NWSC 

13 Dee 81 9: :!!7 67.50 521.83 Readings by NWSC 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-9-l-81 

Top of Pipe Elevation: 737.32 ft MSL 

Screen Interval: from 715.77 to 706.62 ft MSL 

Grid Coordinates: 

'- Depth to Water Elevation, 
Date Time Water, ft ft MSL -,- Remarks 

25 Ott 81 4:24 17.48 719.84 

26 Ott 81 ' 10 : ld!l 17.58 719.74 

27 Ott 81_ I : 50 17.74 719.58 

28 Ott 81 2: 011 17.95 719.37 

29 Ott 81 9:Oi' 17.81 719.51 

30 Ott 81 8:35 17.91 719.41 

31 Ott 81 8:35; 18.01 719.31 

3 Nov 81 9:40 17.80 719.52 

10 Nov 81 9:35 L7.9.L 719.41 

. 17 Nov 81 2:19 17.48 719J4 

24 Nov 81 2:4L 17.55 719.77 

29 Nov 81 L2:5L 17.62 719:70 

L3 Dee 81 8:00 17.50 719.82 Readings by NWSC 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-!.I-2-8.L 

Top of Pipe Elevation: 7i26.80 ft MSL 

Screen Interval: from 71L8.70 to 7LO.LO ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks - 

24 Ott 81 7:55 13.35 713.45 

25 Ott 81 4~27 13.14 713.616 

26 Ott 81 lo:09 13.08 713.72 

27 Ott 81 2:oo 12.57 7l4. 2:3 

28 Ott 81 2:15 12.51 714.219 

29 Ott 81 9:Ol 12.50 714.30 

30 Ott 81 8~40 12.52 714.28 

3 Nov 81 9:43 12.55 714.2:5 

10 Nov 81 9:50 12.38 714.42 

17 Nov 81 2~35 12.02 714.78 

24 Nov 81 2:29 11.48 715.32 

29 Nov 81 1.:02 11.44 715.36 

13 Dee 81 7x45 11.60 715.2:o Readings by NWSC 

! 
, 3 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-9-3-81 

Top of Pipe Elevation: 709.78 ft MSL 

Screen IntervaL: from 703.08 to 697.L8 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks 

27 Ott 8L L:44 4.45 705.33 

28 Ott 81 2:Ol 4.29 705.49 

29 Ott 81 9:13 4.25 705.53 

30 Ott 81 8:30 4.23 705.55 

31 Ott 81 8:25 4.25 705.53 

1 Nov 81 10:15 4.24 705.54 

2 Nov 81 9:35 4.15 705.63 

3 Nov 81 9:37 4.18 705.60 

10 Nov 81 9:21 4.35 705.43 

17 Nov 81 1:57 3.91 705.87 Bailed well 

24 Nov 81 2:21 3.70 706.08 

29 Nov 81 12:43 3.60 706.18 

13 Dee 81 9:05 4.30 705.48 Readings by NWSC 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-9-4-81 

Top of Pipe Elevation: 724.93 ft MSL 

Screen Interval: from 706.13 to 696.81 ft MSL 

Grid Coordinates: 

-,- 
Depth to Water ElevatI.on, 

Date Time Water, ft ft MSL Remarks --, - - 
8 Nov 81 11:45 28.22 696.71 

9 Nov 81 3:16 23.07 701.86 

10 Nov 81 9: ;!6 21.98 702.95 
11 Nov 81 4: c:10 19.81 705.12 

12 Nov 81 5: 05 19.56 705.37 

13 Nov 81 5 : 00 19.01 705.92 

14 Nov 81 5:('17 18.42 706.5:L 

17 Nov 81 2: 1.5 17.85 707.08 

24 Nov 81 2:1.6 17.90 707.0.3 

29 Nov 81 12 : 49 18.08 706.85 
13 Dee 81 8 : 04 18.20 706. 7.3 Readings by NWSC 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-9-5-81 

Top of Pipe Elevation: 718.52 ft MSL 

Screen Interval: .Erom 706.72 to 697.34 ft MSL 

Grid Coordinates: 

Depth to 
Date 

Water Elevation, 
Time -,- Water, ft ft MSL Remarks 

8 Nov 81 Ll:4L 14.15 704.37 

9 Nov 81 3:13 14.22 704.30 

10 Nov 81 9:21? 14.38 704#,14 

11 Nov 81 4:o.s 14.04 704-48 

12 Nov 81 5:01;{ 14.18 704.34 

13 Nov 81 5:OCI 14.10 704.42 

14 Nov 81 5:o’: _, 13.85 704.67 

17 Nov 81 2:lCl 13.88 704.64 

24 Nov 81 2:08 14.00 704.52 

29 Nov 81 12:46 14.13 704..39 

13 Dee 81 8:08 14.30 704.22 Readings by NWSC 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-9-6-81 

Top of Pipe Elevation: 722.65 ft MSL 

Screen Interval: from 71.3.12 to 703.97 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time 'Water, ft ft MSL -. Remarks -- 

10 Nov 81 8:42 5.73 716.92 

11 Nov 81 '4:lO 5.54 717.Ll 

12 Nov 81 5:Ol 5.60 717.05 

13 Nov 81 .5:07 5.60 717.05 

15 Nov 81 5:08 5.20 717.45 

16 Nov 8.1 12:39 5.10 717.35 

17 Nov 81 2:25 5.15 717,..50 

24 Nov 81 2~37 5.33 717..32 

29 Nov 81 12:59 5.21 717.44 

13 Dee 81 7:54 5.30 717.35 Readings by NWSC 

I 
, 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-9-7-81 

Top of Pipe Elevation: 738.32 ft MSL 

Screen Interval: from 715.78 to 706.76 ft MSL 

Grid Coordinates: 

,I__ 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -,- 

19 Nov 81 8:55 18.58 719.74 

20 Nov 81 :Ll:os 18.75 719.57 

22 Nov 81 8:33 19.00 719*32 

23 Nov 81 :L2:48 18.97 719.35 

24 Nov 81 2:33 18.81 719 I* 51 

25 Nov 81 4:50 18.78 719.54 

26 Nov 81 7:513 18.60 719.72 

27 Nov 81 10:3,3 18.82 719.50 

29 Nov 81 12:515 18.90 719,42 

13 Dee 81 7: 513 19.20 719,,12 Readings by NWSC 

,- --- 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-9-8-81 

Top of Pipe Elevation: 723.L9 ft MSL 

Screen Interval: frc:m 709.66 to 700.53 ft MSL 

Grid Coordinates: 

-,- 
Depth to Water Elevation, 

Date Time Water, ft ft MSL Remarks -- 
19 Nov 81 9:,26 12.72 710.47 
20 Nov 81 11::09 13.00 710.19 

22 Nov 81 8~42 13.67 709.5'2 
23 Nov 81 .L2:29 13.77 709.42 + 

i 
24 Nov 81 2:L3 13.87 709.32 

25 Nov 81 4x00 13.50 709.69 

26 Nov 81 4~08 13.33 709.86 : 
29 Nov 81 12:47 13.95 709.2!4 
13 Dee 81 8:06 14.20 708.99 Readings by NWSC 



Groundwater Elevations 

Pest Control Area 

Boring Number: WES-9-9-81 

Top of Pipe Elevation:: 726.21 ft MSL 

Screen Interval: from 718.96 to 712.53 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks 

26 Nov 81 7:43 5.67 717.54 Open hole 

27 Nov 81 10:35 8.61 717.60 

29 Nov 81 12:!54 8.57 717.64 

30 Nov 81 g!:oo 8.42 717.793 

6 Dee 81 9:05 8.75 717.46' Readings by NWSC 

13 Dee 81 7:47 8.80 717.41 Readings by NWSC 
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Groundwater Elevations 

Rockeye Site 

Boring Number: WES-IO-l-81 

Top of Pipe Elevation.: 620.80 ft MSL 

Screen Interval: 6Ol.42 to 592.60 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL __ __ Remarks 

22 Mov 81 10:45 17.69 603.:Ll 
23 Nov 81 .3:05 18.00 602.80 
24 Nov 81 9:5a 14.94 605.86 
25 Nov 81 4,: 15 18.07 602.73 i 

; 
26 Nov 81 4*33i! . 17.70 603.10 
27 Nov 81 3: 17' 17.66 603.14 
29 Nov 81 1 : 1;1 17.95 602.85 : 



Groundwater Elevations 

Rockeye Site 

Boring Number: WES'-10-2-81 

Top of Pipe Elevati.on: 621.51 ft MSL 

Screen Interval: 607.93 to 598.71 ft MSL 

Grid Coordinates: 

,- 
Depth to Water Elevation, 

Date Time! Water, ft ft MSL Remarks -,- 
23 Nov 81 3 : I. 0 19.46 602.05 

24 Nov 81 9:‘i1.5 14.94 

25 Nov 81 4: I,.2 .19.85 601.66 

26 Nov 81 6 : 30 19.83 601.683 

27 Nov 81 3 : 11.4 19.85 601.66' 

29 Nov 81 l:l.4 20.16 601.35 
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APPENDIX E: DEFINITION OF SOIL TESTS 
AND SOIL TEST RESULTS 

Physical Test 

Standard soi;:. test procedures as specified by Engineer Manual 1110-2-191 

"Laboratory Soil. ‘Fitsting, " were followed during testing. 

Unified Soil Classification System 

Classificatilon of soils according to the USCS d'epends upon grain-size 

distribution and tlikcil: Atterberg limits. Grain-size distribution is determined 

with sieves and the liquidity and plasticity limits (Atterberg limits) are 

determined with st<andard devices. The liquid and plastic limits are the 

water contents at ::he boundaries between the semiLiquid and plastic state 

and the plastic anI: semisolid state, respectively. Figure E-l shows the USGS 

by which the NWSC ,soil samples were described. Figures E-2 and E:-3 present 

examples of the kloratory data sheets for the classification of two samples; 

one a coarse-grainlzd material (SP-SM) and the other a fine-grained material 

(CL) l 
Laboratory data sheets for all the NWSC soil samples are presented in 

the end of this AI+ndix. 

Water content and density -. ,--- 
Water content and soil density are important engineering re'lationships 

and are useful correlations among samples for which a ful..L suite of physical 

test data are not :%vailable. Water content is the amount of free water in a 

soil and is determined by the following formula: 

wW 
w=r 

S 

where 

W = water content 

w 
W 

= weight of welter 

W 
S 

= dry weight of soil 

6, 

WORKING DRAFT 



Density or dry unit Ideight is determined according to the following formula: 

where 

D = density 

wS 
= dry weight of soil 

V = volume of soil 

Permeability 

Permeability is a measure of a soil's ability to transmit a fluid; 

in the current stud:y the fluid is water. The flow of water through a 

soil is governed by Darcy's :Law: 

q = KiA 

where 

q = rate of drlscharge through a soil of cross-sectional area A 

K = coefficient; of permeability 

i = hydraulic gradient (the loss of hydraulic he.ad per unit distance 
of flow) 

A = sample ar'lza perpendicular to flow 

For coarse-grained naterials, permeability tests are usuaL:Ly 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: 

QLR 
K20 = ti 

where 

K20 = coefficient of permeability, cm/set at 20" 

Q = quantil.y of flow, cc 

WORKING DRAFT 



L= 

R = 
t 
h= 

length (of specimen over which head loss is measured, cm. 
If piezometer taps are used, L is equal to the distance 
betwee,n piezometer taps. 

temperature correction factor for viscosity of water 

head loss across sample or between piezometer taps, cm 

Chemical Test 

Cation Exchange Capacity 

Cation Exchange Capacity (CEC) test procedures as specified by Technical 

Report EPA/CE 81-1, "Procediures for Handling and ChemicaL Analysis of Sediment 

and Water Samples," were followed during testing. Th!e CEC of a soil is a measure 

of the cations reversibility capacity from the surface of the crystaLLine 

matrix of a mineral. The CEC is expressed in millequivalents per 100 grams 

and is calculated from the following formula: 

cEc~loog - 0 mgl0 LO3 (lo@ 
(18 mg/meq) (gT(x--?) 

where 

X = ammonia concentration in MaCL Leachate, mg/'a 

.05 = volume off NaCl leachate, P 

18 = milLequ.iv.aLent weight of ammonium ion, mg/meq 

g = weight of sediment sample, g 

% S = percent solids in sediment sample (as decimal fraction) 

WORKING DRAFT 
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Laboratory Soil Test Results 

Demolition Area (Concluded) 

Boring Sample 
Number Number 

cation 
Dry Water Liquid Plastic Plasticity Exchange 

Depth Density content Limit Limit Index Permeability Capacity 
ft lbs/cu ft Percent Percent Percent Percent uses** cm/set meq/lOO 8 

6-9-81 

6-10-81 
6-10-81 
6-10-81 

6-11-81 
6-11-81 

6-12-81 
6-12-81 

6-13-81 

lA* 0.0-1.7 

1 0.0-2.08 
2 5.0-6.99 
3 10.0-11.49 

1 0.0-2.39 
2 5.0-5.71 

1 1.10-2.20 
2 5.0-6.01 

1 0.0-1.29 

81.6 
109.7 
110.0 

7.4 30 13 17 SC 

14.8 41 19 22 CL 
17.4 45 19 26 CL 3.01 x 10 -8 35.8 
20.8 47 25 22 CL 

98.5 13.0 32 18 
101.1 22.0 36 19 

108.4 
132.9 

113. 

20.8 57 18 39 CH 3.53 
7.9 26 12 14 CL 

17.3 50 17 33 CH 10.7 

* Jar sample 
** See Figure E-l 



Laboratory Soil Test Results 

Old Rifle Range 

Cation 

Boring Sample 
Number Number 

6-14-81 1 0.0-1.61 115.6 
6-14-81 2 5.0-7.06 98.8 
6-14-81 3 10.0-11.67 101.1 
6-14-81 4 15.0-17.07 87.0 

6-15-81 1 0.0-1.35 111.5 

6-16-81 1 0.0-1.37 102.4 
6-16-81 2A* 5.0-5.4 -- 

6-17-81 0.0-1.39 101.0 

6-18-81 
6-18-81 

0.0-1.63 117.4 
5.0-6.58 112.9 

6-19-81 
6-19-81 

5.0-6.88 103.6 
10.0-11.66 99.7 

6-20-81 
6-20-81 

0.0-1.78 110.8 
5.0-6.75 109.9 

Depth 
ft 

Dry Water Liquid Plastic Plasticity Exchange 
Density Content Limit Limit Index Permeability Capacity 

lbs/cu ft Percent Percent Percent Percent uses** CUl/SeC meqjlOO 

15.8 27 16 11 SC 
24.0 28 19 9 CL 2.77 x 1O-6 5.65 
23.5 33 18 15 CL 
33.3 61 24 37 CH 

16.5 27 

13.8 37 
10.7 29 

22.7 28 

15.0 35 
13.9 24 

23.2 42 
25.2 44 

19.1 27 
18.9 35 

17 10 

20 
15 

17 
14 

17 11 

18 17 
14 10 

18 24 
17 27 

15 
14 

12 
21 

CL 

CL 
CL 

CL 

CL 
SC 

CL 
CL 

CL 
CL 

11.2 

3.71 

10.2 

4.65 

* Jar sample 
** See Figure E-l 



Boring Sample 
Number Number 

Depth 
ft 

Dry Water Liquid Plastic Plasticity 
Density Content Limit Limit Index 

lbs/cu ft Percent Percent Percent Percent 

7-l-81 1 0.0-1.05 108.0 11.8 40 16 24 

7-l-81 2 5.0-6.79 113.6 15.7 42 19 23 

7-L-81 3 10.0-11.44 127.4 12.2 35 16 19 

- 7-Z-81 1 

I 7-2-81 2 

7-2-81 3A* 

f 
7-3-81 1 0.0-1.77 120.2 12.1 35 20 15 

G, 7-3-81 2 5.0-6.14 111.1 9.1 30 14 16 

u 7-5-81 1 
W 
* 7-5-81 2 

2 7-5-81 3 

7-5-81 4 

0.0-1.55 

5.0-7.06 

10.5-11.5 

126.0 

113.7 

a.2 30 16 14 

16.1 47 22 25 

13.9 38 15 23 

0.0-0.95 108.7 18.2 41 16 25 

5.0-7.07 115.2 14.9 36 17 19 

10.0-11.39 115.9 17.2 37 18 19 

15.0-16.39 113.6 18.1 35 18 17 

Laboratory Soil Test Results 

Highway 58 Dump Site A 

Exchange 
Permeability Capacity 

uses** cmlsec meq/lOO g 

GC 3.86 
CL .o 

CL 

SC 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

9.85 

5.23 

4.12 

3.79 

* Jar sample 
** See Figure E-l 



Laboratory Soil Test Results 
Highway 58 Dump Site B 

Cation 
Dry Water Liquid Plastic Plasticity Exchange 

Boring Sample Depth Density Content Limit Limit Index Permeability Capacity 
Number Number ft lbsjcu ft Percent Percent Percent Percent uses** cmlsec meq/lOO g 

8-I-81 IA* 0.0-0.7 -- 5.0 35 lb 19 CL 

a-4-81 lA* 0.0-0.8 -- 9.1 32 15 17 GC 8.13 

8-5-81 1 0.0-0.94 101.0 8.9 43 17 26 CL 2.07 x lO-8 3.58 

8-8-81 lA* 0.0-0.9 -- -- 2.55 

8-9-81 IA* 0.0-0.65 -- -- 3.83 

* Jar sample 
** See Figure E-l 



Laboratory Soil Test Results 

Pest Control Area 

Dry water Liquid Plastic Plasticity Exchange 
Boring Sample Depth Density Content Limit Limit Index Permeability Capacity 
Number Number ft lbsfcu ft Percent Percent percent Percent uses** cm/set meq/lOOg 

Cation 

9-l-81 1 0.0-0.5 110.4 15.5 49 24 25 CL 
9-l-81 2 5.0-7.09 111.7 14.0 37 15 22 SC 
9-l-81 3 10.0-11.33 120.6 13.3 32 19 13 CL 

9-2-81 

z 9-4-81 
0 9-4-81 

w 

E 

9-5-81 
9-5-81 

+ 
4 9-6-81 

9-l-81 1 0.0-1.58 116.3 13.0 38 20 18 
9-7-81 2 5.0-7.10 109.0 9.3 27 18 9 

q-8-81 1 
9-8-81 2 
9-8-81 3A* 

0.0-l-39 104.1 19.9 45 18 27 
5.0-6.38 122.8 14.1 38 20 18 

CL 
CL 

CL 

SC 
SC 

CL 
CL 

9-9-81 1 0.0-1.75 116.7 12.9 29 16 13 SC 
9-9-81 2 5.0-6.28 111.5 18.2 34 20 14 CL' 

1 0.0-2.28 106.5 9.3 28 19 
2 5.0-6.16 103.0 19.6 30 16 
3 10.0-12.08 86.6 31.3 37 21 

9 SC 
14 CL 
16 CL 

1 0.0-2.29 109.9 16.7 35 
2 5.0-6.40 104.7 21.9 26 

17 
15 

18 CL 3.52 x 10 -7 

11 CL 

1 0.0-2.15 103.1 17.9 41 16 25 CL 
2 5.0-6.43 126.2 8.1 35 18 17 SC 

1 0.0-1.54 122.7 13.4 40 17 23 
2 5.0-6.17 124.5 10.2 34 17 17 

1 0.0-2.37 94.4 12.2 35 19 16 

7.25 

6.48 

6.72 

2.15 

1.57 

5.25 

4.4% 

9.02 

6.90 

1.20 

* Jar sample 
** See Figure E-l 



Laboratory Soil Test Results 

Rockeye Site 

cation 
Dry water Liquid Plastic Plasticity Exchange 

Boring SampLe Depth Density Content Limit Limit Index Permeability Capacity 
Number Number ft lbs/cu ft Percent Percent Percent Percent uses** cm/ set meq/lOO 5 

LO-l-81 1 0.0-1.84 116.2 9.6 NP+ NP NP SM 

10-l-81 2 5.0-6.16 118.0 9.6 24 15 9 GC 1.76 

m-2-81 I 0.0-1.29 101.4 18.2 33 20 13 CL 5.20 x 1O-6 5.98 

+ Not plastic 
z ** See Figure E-l 
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