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PREFACE 

This study was performed at the Naval Weapons Support Center (NWSC) 

Crane, Indiana duriq, the. period 9 Dee 1987 to 2 Sept 1988 by the 1X A,rmy 

Engineer Waterways E>~periment Station (WE), Vicks'burg, Mississippi for the 

Northern Division, Nava:. Facilities Engineering Command (NAVF'.AC) , 

Philadelphia,, PennsyLvania. The work was performed ,unde:r aut:'h80rit~y provided 

by NAVCOMPT Document: Nos. N62472-87P000010 dated 10 Sept:. 1987, Amer1dmen.t: No. I 

to that document dart:~~~d 22 Dec. 1.987', and N624'72-88MP010009 daI::ed Y May 1988.. 

The funds were made ,avaj.lable through the Department of th.e Navy's 

1nsta:L'Lation Restoration Program, Defense Environmental Restoration A.ccount. 

(DERA.) " 

The field geol.logy and we1.1 installation and Idevelopment were performed 

by Richard W. Hunt [::II F the Engineering Geology Branch, WES. Field ::;upporr was 

provided by the dri.1. L,ing crew under su.pervision of M:r. Mark Vispi, Chief, In 

Situ Evaluations Branch, WIES. Prolj ect management 'was perf:orm~ed by Wi l:Liana L. 

Murphy of the Engineering Geology Branch , The grounfd-water: sampling and 

analysis were performed by personnel. of the Environmental Engineering 

Division, WES, and tile WES Analytical Laboratory G.roup, which is directed by 

Ms. Ann Strong. Thch report was written by Mr. Murph:y. 

Environmental Director at NW%: dur-ing the stucVy was Jame,s Hunsicker. 

Robert.: Magee and Da.v:..d 5,rni th were Navy Project Managers at No:rtherrr Division. 

Further revi..ew of the wc~rk: and of the draft report were provided by Mr 

Jeffrt:y Ciocco of Northe rn Division. Direct supervision was 'provided at WES 

by Dr. Lawson M. Smith, Chief', E:ng,ineering Geology Branch. A~dclitiona.:L 

super-vision was prov,.dect by Dr. A. G. Franklin, Chief, Eart:hq,u,ake EQ;i.neering 

and Geosciences Divi!;i.~or! , WES , and Mr. Rjlchard E e IFini , Head, Restoration 

Techni cnl Section, Nortt.ern Division. 

'I'I~e study was: condur:teid under t:he general. supervision of Dr. 'idiiIliam I:.. 

Marcw;on III , Chief, GIFC technical. Lab (GL) I 

COL, Larry B. I?111 ten, EN , and C::OL Dwayne G. Lee, EN were Commander and 

Directlox of WES durirlp, the study and report preparation period.. Dr.. Kobert W. 
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Wha1i.n was Technical Director 
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EXECUTIVE SlJMMARY 

This report documents a field and laboratory study conduct.ed at t.he D:ye 

Burial Grounds (DBG) of the Naval Weapons Support Center (NWX) Crane, Indi#ana 

during the period December 198'7 to :Septemb#er 1988. The field investigation 

consist:ed of monitoring well installation, geologic and hydrolalgic mapping, 

and ground-water samlAing and analysis for a Remedial Invest,igat..ion (RI) Phase 

II hydrogeologic and ground-water quality assessment of the Dye Buria'll 

Grounds I) The objecti.ve of the RI. is to verify the presence of toxic and 

hazardous materials, I::onf.irm the source of contaminat:ion, and rilcstermiine the 

genera'1 site hydrogeology. 

Twelve monitorirg well. cLusters (33 wells) were instaLled at the DBG in 

four aquifers The ::~~qu:ifers were, in ascending order, the Beech Creek 

limestone, the Golcon~?a-Haney Limestone, the lower par't of the Mansfie'1.d 

formation (sandstone:) and the upper part of the Mansfield (sand::;tone) . Well 

screens were set at depths ranging from 16 to 184 ft. The deep boring of each 

we 1.1 c Luster was cant inuously cored for geologic and hydrologic: informat:,ion. 

Ei,ght shallow ,wells h2.d been previously installed at the sit..e (I 

The DBG consis,t:E' of three contiguous trenches approximatct :Il.:y LO ft::: wide 

by 6 ft- deep 'by 50 feet long reportedly filled with dye-contaminated debris 

and covered w,ith soil.. Hydrogeologic analysis of field data indicates that 

ground water is contained in and flows prLmarily in irlterco,nn.ec:t:ed .j oint:,s in 

the rock aquifers. The Frimary direction of ground-water flow i.n the 

uppermost aquifer is I:O the northwest: and southeast but the aqlui,fer i.,s limited 

in ext..dint . Ground w,sl:er in! the ‘Lower three aquifers flows primctrily to the 

sou.thwest. toward Litt:.:l.e 5u:lphur Creek:. Surface runoff is to t'/lu: sout:h I west 

and sout:hwest . 

Analysis of one round of water samples from 213 selecf:ed 'w(?:Lls de,Cected 

low quantities of var/.ou: compounds I.ncluding organic compounds I/ met.als and 

su1phatr.e.s . Five compounds tested were above drinking water or 'other interim 

health standard in at le:lst. one well. They were be,ryLliurn, se Ienium, n:i ckel , 

chI oroform and sulfat (:s. Tested contaminants were found in al. L 23 wc1’Ls 

sarnpl(>d representing ‘111. four aquifers. Nickel, zinc and sul p'h~ CE?S we XT<:? t.ht 

iii 
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most persistent and most h.ighly concentrated compounds detec,ted. No 

" indica.tor" compounds (uniquely traceable to buried materials at the DBG> were 

identified. "The Gol.conda-Haney and the overlying M:an.sfield sandstone aquifers 

are isolated from other !&EC activities by topographic incision a.round the 

DIIG . Contamination in those aquifers must be considered to origl.nate at the 

DBG . The lowermost aquifer, the Beech Creek, has potential. 1nyd~rauH.c access 

to other areas withi:.rli the NWSC. 

Off-site migration of surface and ground water from thle DHG is pri.ma:rfly 

to the south <and southwest. Additional sampling and instal.l,ation of H. few 

additl.onal wells are recommended to confirm the presence, f~~xtemt and direction 

of migration, if any, of ground water contaminants in the DBG area. A sou'rce 

locati.on Interim Measure us,ing geolphysical methods is recommended to definle 

the perimeter of the trenches at tlhe DBG. 

iv 
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UNITS OF MEASUREMENTS 

Non-S1 units of measurement used in this report can be converted to SI 
(mletric) units as foll.ows: 

Multiply _ -- 
acres 
fe'et 
fe'et per mile 
in'ches 
miles (IUS statute) 

BY 'Co 0btai.n --- 
zc,Oi+6.873 

'--_-,-.,- ..-_- 
square metres 

0.3048 metres 
0.1893935 metres per kilometre 
2.54 centimetres 
1.609347 kilometres 
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Geology, Hydrogeology, and Phase II Ground-Water Quality 

Assessment of the Dye Burial Grounds 

Naval Weapons Support Center Crane, Indiana 

PART I: INTRODUCTION 

Background 

1. An initial assessment study (IA13) was conducted at the Crane Naval 

Weapons Support Center (NWSC), Crane, Indiana in 1981 to identLfy and. assess 

sites of potential threat: to health1 or the environmen't by cont~amination from 

past hazardous materials operations; (Eakes, 1983). Whe Dye Elu,rial Cx'ounds 

(DBG), located in Secj:ion 2'1, 'TSN, R3W was one of fou.rteen sj,tes identified as 

warranting further as!;esrment 'by a Remedial Investigation (KY). The R.'I and 

the IA!: are part of t:lle l.nstallation Restoration (IIR) program (designed to 

identify contamination of Navy lands resu'lting from p,ast operations and to 

institute corrective measures, as needed. The IR program consists of three 

phases: (1) Preliminacy Assessment/Site Investigation (PA,/S:l:i I (2) Remedial 

Investigation/Feasibi Lity Study (Rl./FS), (and (3) Remedial Design/Remedial 

Action (RD/RA)I. Thi s document is submitted as the Hydrogeo:Logic Report and 

Phase II ground-water quality assessment Iof the RI. 

2 . The IAS st:u~dy l:eam reported that an estim,at#ed 50, 000 :Lbs 0:1.' various 

dyes and dye-c:ontamin,,3tecl materials were (deposited into open trenches at the 

DBG from 1952 until :I4164 'Three main trenches were a'bout: 1.0 feet wi.de , 6 feet 

deep and 50 feet long. Deposited materials inc:Luded Imagnes:ium, ‘boxers and rags 

contaminated ,with dy?.s and about 60 drums of dyes. 

:3 . Subsequent invt!stigationn at selected sites provided f‘urthcr 

information on condit ion:; at the DElG (Dun-bar, 1982). E,ight: c?xploratcrry 

borings and wells wer13 p:.ac:ed near the dy'e burial area to depths as great as 

70 ft. The eight: we'1 1s l>rovided preliminary data on water t:~hle elevations 

and direction of grcrll?d water flow in the uppermost aquifter. The suri'ace soil 

at the DBG was classii fied in the laboratory as a CL c1a.y (Unified So.il1 

Classi~fication System, U!iCS, classification) with a labo~,al::oI-y-ldete~l[~IIneci 

1 
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permeability of 10S5 t.11 lCI-& cm/set. 

4. I The eight DIRG wells were sampled by Crane personnel ~:II' their 

contractors periodically from 1.982 to 1986. Parameters detected in sampled 

water were primarily rriet:als, fl.uoride, chloride, bromide and iodide ) sulphatc:, 

TOC, phenols, pH and conductivity. Concentrations of the metali:; barium, 

cadmium and selenium ylere above drinking w'ater standards i.n somcr of the wel.ls. 

5. The work by Dunbar (1.982) was general. in scope and inr;uffLcient to 

describe the geol.ogy aind hydrogeology at the DBG adequately for RI 

requirements. The R:E reported hereln expanded on Dunbar's work by installing 

additional weLls to greater depths to include deeper aquifers. Geo1o'gi.c and 

hydrologic data obtaix-ed in the study of the Ammunition Burninl;i; Ground (ABG) 

(Hunt, 1988) adjacent to the DBG were applied to the DBG study 

Obiectives . 

6. The object:i,LS.e of the RI of the Dye Burial Grounds is l:o determine 

whether or not specific toxic or hazardous: materials have con.taminated the 

environment at the site. The study consl.sts of field inve,st iptions 

inl:ludi.ng monLtoring ,weILl installation, sampling, determination of surface and 

ground water flow patterns, geologic/hydrologic mapping, an,alyzi;::l.s for chemical 

contaminants, and preparation of hydrogeological and contaminanr:: concentration 

maps and profiles. Rc,commendations will be made concerning contaminati..on 

abatement act,ions to be conducted subsequently. 

7 .I Objectives of the RI include establishing the presencci:: of specific 

toxic and hazardous rllaterial..s, confirming the suspected s1ource (of 

contamination, and det:errrinj.ng general site hydrogeology includi.ng vertical 

distribution of aquifers. Sufficient monitoring wel:Ls were i.nst;:~lled, 

exploratory borings emp Laced, and oth,er investigative methods; used to define 

site boundary conditions and evaluate the contamination, hydrogc?ology, health 

and safety status of t:he DHG. The walrk reported here,in occ.urred between Dee 

1987 and Jun 1988. 
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Study Area Location. 

8. The NWSC Cr,ane is located in southwest Indiana approximate'ly 75 

miles southwest of Indianapolis and 71 miles northwest of Louisville, Kentucky 

(Figure 1). The DBG is :lccated in the eastern portion of the NWSC as shown in 

Figure 2. Site: topography and boring locations are Ipresented in Plate l 

Plate 1 includes the locations of the original eight DBG borings and wells 

(02-01 through OZ-OS), t'he borings a.nd welIs emplaced for the DW RI (02CO9 

through 02C20) and four ,wells emplaced earlier for the investi.g,ation of the 

adjacent ABG (Q3C04, O:ICO5 I 03Cl7 and 03C28). Coordin,ates on t'he map border 

are Indiana state coot:'dinz.tes, in feet. Figure 13 shlows well 1,olcation.s: at a 

larger scale. The "Seep" is an area. of ground water interceptimg the grou.nd 

surface and was samplecl. in the ground wa.te:r monitoring program I 

3 
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PART I I. HYDRO~GEOLOGIC INVESTIGATION 

Dri LLinl; and Sampling and Well Installation ---.I 

‘9 . The eight ~~~11:; previously emplaced at the Dye Burial Grounds (wells 

02-07. through 02-08, Figures 2 and 3) were 'drilled with auger and rock bit 

ex.cept for well 02-02, whi.ch was cored. Seven of the well screens were placed 

within the upper aqwi f'er zones in the Pennsylvanian Mansfie::Ld Format:::i..on, which 

ex.tends to a depth of' 3'0 to 60 feet beneath the dye burial area. The screen 

folr well 02-03 was p'l aced in the Hardinsburg shale under'l.:ying the Mansfield 

Formation. Previous dorlc at the adjacent Ammunition Burning G!round (Hunt, 

1988) indicated the n-3E!d to screen two otlher aquifers below the upper zone. 

Clarification of the' subsurface geology at the DBG required t?mpl.acement af 

several additional core! borings,. Accordingly, an addition&L 12 ,well sites 

were selected and a I ol:a::. of 33 additional wells inst:al,leld,. We 1.1s were 

insta:Lled in the Beet-1 C:-eek Limestone, tlhe Golconda//Hane:y Limestone? ('bot:h of 

Mississippian age), I: 2~' :i.ower part of the Mansfield Formation sandstone and in 

th[e upper part of thcx Mansfield where t:he formation is di:vi.dt.:!d, by a wedge of 

shiale. The deepest s::r'ec?n was set at a dsepth of 184 ft i:n wc-!1.1 02ClY. The 

deepest borirlg atl e.ac n we11 si.te was coresd to obtain sufficient geologic 

information. Other well horings at each site were augered or drilled with a. 

rock hit " Table 1 pr?cZent:s data for the monitoring wells at the DBG We1 11~~ 

emplaced for this irrvnstigation are designated by 02C... fo’llaiwed by the well 

11cunb e :I:’ , The new weI. 1 s (02CO9-02C20) are in clusters of two oz’ t:hret,h wells.. 

The deepest well of thsch cluster was cored and is designatad by a numbe,r only. 

The other wells of al r1,u:;t:er are designated by a number f”o1.‘lc,wecl by “F’2” or 

71 1’3 !I ” 

I&i.lling and ,Samplit:q;-. 

10. Prior to t.hp :;t:art of dri:l.ling and between set -up:; at: eac’lt.~ of the 

boring sites thereaft.er , the drill r.ig and drilling tools were steamV,cleanecl 

or in a few instance,!;, flushed with &lean 'water. After sc.~t’~~u~p, the :+crj; 1 zone 

6 
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in each of the core borings was sampled with a 7-k,. diameter fcwlding auger to 

reEusa1. If the depth to refusal was less than approximately 1:1-l. ft (the depth 

neleded to start coring; with the HQ wireline core barrel) then ;ti 2- ft long NX 

core barrel was used to sample to 11 ft. All the rema,ining core samples below 

11 ft were taken with the HQ wireline system. The core samples were placed, in 

orlder of removal, into plywood boxes for future reference, and detailed 

geNol0gj.c logs were prt!pared... Copies of the field boring logs are presented as 

Ap-pendix A. 

:1.. 1 . The drill cuttings were removed by circulating clean 'water: in a 

steel mud pan sealed around the boring top. During drilling operations the 

mud pan was cleaned and refilled with new water whenever conditions became 

necessary. In most 'borings the drilling water was ILost in the more porous and 

jointed aquifer zones When water loss occurred, the mud pan 'we replenished 

with a continuous flow lof c:Lean water. Where more than one aquifer zone: was 

penetrated in a particular boring, the upper zone or zones were sealed off 

before advancing the boring deeper. PVC casing was grouted :!I itsto 5 f:'t into the 

relatively impervious shale beds thiat: underlie each aquifer anld a'llawed to 

set, general1.y overnight. The proc:edure used in casing the higher aquifers 

was to set 6" diamete:ir casing in thle uppe:r zone, followed by 4" diame!ter 

casing in the middle zone. The 4" casing was grouted up tharoug'h the 

previously set: 6” casing. Where there was no upper aquifer I tihle 6" casing was 

used to seal off surf,:lce soils. In all borings where dri:Lling water had been 

lost in the aquifer z,qone:: , ,the water circulation returned after the casing was 

set. In most of the borings t'he circulation was agai,n lost :i.n t.he next: lower 

aquifer zone. 

.L2 . After compLet:-on of each boring a bailer was attached to u:.he drill 

cable hoist and the dril:.ing fluids were 'bailed out until the 'water became 

relatively clear. TFw bailing operation .usually lasted 1 to 2 hours using a 

2 -l/2 - in. diameter, 11.111 fi: long bailer. In most borings the water flow into 

the boring was adequa te 110 maintain 01 regulated steady pace of bailing. In a 

few bo,rings, the aquifer. was tighter and there were slig,ht:: delays in ‘ba.i.l:ing 

operat.i.ons to allow 1.~~8 :inflow of additional water. After the lbai.1i.q;; 

operat:,i.ons, monitorins weI.1 screens and riser pipes were insta.ll.ed in each 

8 
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boring. 

Monitoring well insta:llat:ion. 

13. Two-inch diameter PVC plipe was used for the screen:s and risers of 

the monitoring wells,, The PVC screens have three vertica:L columns of 

horizontal slots .02Q1inc:h wide and1 spaced approximately a qua'rter of an inch 

apart. The riser pipe extends upwalrci to approximately 2.15 ft: ,&hove the ground 

surface. The bottoms of the wel.1 s;creens have non-slotted PVC traps extending 

1 ft below the screen:;. Al:L screens in the middle and lower aquifer z:ones are 

10 ft: in length. Scrclenr; i.n the uplper aquifer are 5 ft in '1len;gth. The top of 

each well has a vented PVC cap. Thie riser pipe is protected at the surface by 

3-in, diameter steel pipes with lockable caps and a're grouted 3,.'l/2 fit inside 

the 4-in. and 6-in. tl:iameter PVC surface casing. T:ypical. well.1 .instaI.lations 

are shown diagramatici~l.l~* in Figure 4. 

14 . Once the pipe system was insta:Lled in the boring, the screened 

section and the entire ac[ui.fer zone were packed with a si:LiceoUs sand filter 

material (purchased in prepackaged bags and guaranteed clean b,;y seller) I The 

filter material was poured in from the top slowly b:y hand and 'checked for 

depth periodically with a tape measure. The bottoms of a:Ll the screens were 

placed at or near the base of the plarticu:Lar aquife,r being tested. The bmottom 

of each boring extend:; 1 to 3 ft into the shale beds below the ,;squif'ttr zones. 

The filter pack was tr:roul;;ht: up t:o t.hc: nexlt higher shale zone im order to 

obtain a good seal above the aquifer and I:O prevent clogging of the aquifer by 

annular grout. A 3- il:o !B-f't thickness of bentoni.te pellets was poured in from 

the top to secure a :;c:al above the filter pack in each weILl. ~ Tht: bent..onite was 

allowed to set. 30 minutes to 1 hour for swelling time, and the we1.1 was 

grouted to the surface above the bent:on.ite . The grout consisted of a cement:- 

bentonite mixt.ure and was pumped in from r:he bottom through a 3,/4-in diameter 

pipe . 

Well development.. 

x.5 . The procedure for developing the wells consisted of bailing well. 

water, alternating wi :II~I periods of surging. The surge tad cmnsistecl of an 
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18-in.-long, I-l/4-in.-diam stainless steel rod with rubber washers attached 

at each end. The washers were cut slightly smaller than the inside diameter 

of the well pipe. The surge tool was lowered into the well with l/8-in. ,-diam 

stainless steel cable and pulled briskly up and down in the slotted zone to 

create a pumping/pushing action. The processes were repeated for several 

hours in each well or until the water forc:ed out at the top became re'lativel:y 

cl.ear . The same stainless steel cable used for surging was used to lower and 

raise a l-l/8-in. diameter,, 5 ft long stainless steel bai1e.r. Y’lo increase 

speed and efficiency ~r:~f' the bailing operation, a frame was cronstructed on a 

small trailer in con,,j\.,nctiorr with a portable wireline winch to run the tools 

in and out of the wells. The wells were bailed until the wate:r became clear. 

Thle developing tools we:re flushed with clean water between each well setup. 

Site :Surveying. 

I. 6 . The U.S. Army Engineer District, Louisvi:Lle Surveying Branc'h 

pr'ovided horizontal and vertical control for all DBG wells. A global 

positi.oning system (GPS) was used to provide Indiana state ,plane coordinates 

which allowed plottinE; of site and well positions on the 7.51 minute U.S. 

topographic quadrangles covering the DBG study area. The base map for Figure 

2 (site location map) was constructed from the Williams and 1ndLan Springs 7.5 

min. quadrangles. The :re latively new GPS system provides posit I.oning of 

points in remote area:: by sighting on target satellites. Al.1 e il.evati.ons are 

referred to the National Geodetic Vertical Datum (NGVD) of 192.11, Tab le 2 

presents horixontal (northings and eastings) and vertical survey da,t.a. for the 

DBG. 
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C eology -- and Hydroneologv of the DBG. 

w:i.onal settinn. 

17. The state of Indiana and NWSC lie in the midwestern region of thle 

United States where st.resses within the earth's crust have been relatively 

mi:Ld throughout geologic time. The crustal deformation that:. has occurred has 

produced structural arches and basins of regional proportions where t/he! 

sedimentary rocks are gently tilted and faulting has been minimal ( The major 

structural provinces 'elf‘ the region are shown in relationship to the state of 

Indiana in Figure 5. The Kankakee and Cincinnati Arches .:join ;in,kd extend 

diagonally across Indiana from the southeast to the northwest. The combined 

arches form a structura.L divide from which sedimentary rocks dip northeast 

into t.he Michigan Basin and southwest. into the Illinois Basin. 'The 

sedimentary rocks we:rc deposited in cyclic seas and coastal pl:i:ii.ns that 

fluctuated across the region between 280 and 500 million Iyears iyigo. 

‘x8. Geologic t:i me periods extending from the Pennsylvanian through the 

Cambrian (nearly all Iof: the Paleozoic Era>1 are represented in t:lre sedimentary 

sequence underlying the region. Total accumulations of the se&i.mentary ,rocks 

range from 3500 ft thkck EiCITOSs the Kankakee and Cincinnati Arches to over 

13,000 ft thick near I:he center of thie Illinois Basin. Surfi'acc rocks are 

ol'der and thinner across the arches and become progressively tllj:ii.cker and 

de'eper in the subsurface as the strat:a dip into the basins. Cc)nsequent1Ly, the 

surface rocks become progressively younger in a direction. o,ut.w,iir:d from the 

arches toward the basji.ns , In Indiana, the youngest sedimentary rock.s 

associated with the re!gic'nal geologic structural features are! I%nnsylvanian in 

age . 

1.9 * The NWSC I Ii.e;s in the eastern f:lank of the :II'Llinoi.~i~ Basin where the 

underlying sedimentary reeks dip west-southwest at approx,imate:L:y 50 It’t per 

mile. The surface roc:k,s under.Lying, t:he NWSC are in the L.ower Pennsylvanian 

and Upper Mississippj <III f,ealog,ic. time periods. A generalized :!; I:rati graphic: 

column at the NWSC is presented in Fi.gure 6. Mississippian ro11:1ks of' the 

Chester Series, are e>:tcn~..ively exposed in the valle:y walls and ho'llows along, 

12 
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the eastern portions of the NWSC and in the lower zones a~f deepcer val.lleys 

toward the west. PennqLvanian rocks of the Pottsvi1:l.e s#eries; (cap most of the 

hills and ridges along the eastern side of the NWSC and become the predominant 

surface rocks toward rshe west boundary of the NWSC. The st.re.t: ilgraph,ic u.nit:s 

in the Pottsville ser:ies consist of interfingered sandstalnes, shales, clays- 

t:ones and elastic sil.izst:ones, with o'ccasional, relatively t:.hi.n :i.nterbeds of 

coal that were deposit:ect im multicyclic sea's and swamps. 'I% E!! IS t:rat i gr ap'h ic 

units in the Chester !;eri..es consist: of alternating (and repet:i,t::ive sequences of 

limestones, shales, and sandst.ones that were deposi,ted in shal.:Low seas 

Several hundred feet. of c:omt:inuous limestone, Middle Miss8Lssipp:i;an in age, 

underlie the Chester :rock:s but remain in l:he subsurface alt: the X!WSC. The 

contact between the M:Lssissippian and the PennsyILvanian rocks .is ;an 

unconformity where e~~osion~al. prmesses extending over a long pn?,Iciod of time 

removed upper portion:; of the Chester Series prior to Pottsvi.1 Le deposition. 

Local. rel.ief along tile urlclonformity may be as much <as 150 f‘t j.n some areas. 

20. Two fault!.:; cur proposed faults have been Imapped in the NWSC gcmeral 

area. The closest mapped major fault, known as the Mt. C::armel. fault. ( hrends 

NW-SE and passes approximately 20 miles; east of the NWSC. A po!ss ib1.e fault: 

trending approximatel:r tJ.,S has been mapped in a railroad cut on NWSC: property 

in Set 31, T5N, R3W ~3;; shown i.n Figure 7 (Ault et al. 1.985) I 'l%e NWSC fault 

is inferred from an apparent 30 ft displacement. of Mississi. ppi.a.111 Glen Dc:a.n 

Limes t.one above strat..,l oli the Pennsy.Ivanian Mansfield F'ormaGon. 

2 1. . The physio,graphi.c: divisions of the state of Indiana , the l:imi.t:s of 

Pleistocene glac:iatio~ and the Ilocation oE the NWSC are shown in Figur,e 8, . 

The NWSC ILies in an u:ql;~ci.at:ed area of the Crawford YJpland, ;:I rugged 

dissected plateau bou~nd.ed on the east by the Mi,tchell Plain and on the west: by 

the Wabash Lowland, The MitchellI. PI-air1 i,s a low dissected ILiimestone 1~:Lat:eau 

characterized by sinE:'~cr~ILr? topography and (other karst featt~a-es The Iroundaq 

between the Crawford .JpILand and the M:it:ch'ell Plain is cal. 'led the Chet;,t.en 

Escarpment, a hjlghly i rrc?gular east- facing cuesta escarpment I 'The t:sc:arpment 

tsrends northwest:-sout :lcaa:::t and passes just east of t:he NciiSC , Nurnero~.~:; 

spriqs , cavc'rn pass,:3 P,E's and caves occur along the Chester E8:::;ca.rpmen~t.. and in 

trhe eastern part: of 1. 7~1 (::rawford Upl.a.nd. Some of these ~:~~c~lu.I.:ion feaKures are 
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found in the eastern portion of the NWSC. The Crawford Upland grades into the 

Wa'bash Lowland near the western NWSC boundary. Elevations on the Cra.wford 

Upland at the NWSC range from ILess than 500 ft msl to greater than 850 ft mlsl. 

Relief on the upland va,ries from about 100 ft to 350 ft, with1 h:Lgher 

elevations and greatel. 'relief occurring generally in the eastern part of the 

Nwsc. Surface drainage in the upland is to the south and soutllwest. 

12 2 . The surface dr,ainage along major streams in Indiana :I.s shown in 

Figure 9. With the exception of the extreme northeast corner of Indiana, all 

the surface drainage :.s to the southwest and south. Approximat&Ly two-thirds 

of the state drains into the Wabash River which in turn emptj,e:!; into t'he Oh,io 

River. Surface drainal;e s.t the NWSC eventually flows :into the White Ri,ver and 

thence to the Wabash to the southwest:. The major drainage at t'hr::? NWSC is 

divided into five bas:.n,s as shown in Figure 9. The IDBG site is :I.ocat:ed in 

Basin III, near the hc?adwaters of L,it:tle Sulphur Creek, 

23. Ground water in the unglaciated southwest Iportion o:E Indianin in 

general is contained :.n joint openings of limestone and sandstone aquifers. In 

the area of the Crawford uplands (Figure rj), aquifers are ess:e;ntiall.y isola.ted 

from each other vertically by interlayered shale un,it:s which ac't as 

aquicludes. Ground water enters the aquifers through outcrops ,and flows by 

gravity down the dip of t.he strata. Because the regional dip o:E the strata is 

to the southwest, the reg;ional flow pattern of ground water in each aquifer is 

also to the southwest Loca:Lly, however, variations in bedding t&ip, incision 

of an aquifer by surface drainage, and karstic conditions produce conditions 

anomalous to regional trends. Numerous springs and seeps i:!;su#e from the 

aquifer in areas of valley incision, 1ocaILly complicating ground-water flow 

patterns. Ground water issuing from springs in higher aquifers hecomc!s surface 

water that ha.s the poltent:ia:L for re-entering a lower <aquifer e:rc,posecX 

downstream. 

Physiopraphy of the I)BG study area. -__ 

24 . A topographic map of the DBG study area is presentejd in Plate 1. 

The map was prepared hy combining t:he Indian Springs and Wi:Ll.i,ams, USGS -7-l/2 

min. quadrany,l.es and phot:ographical ly enlarging them to a, scal'e of 11 i n I = SO0 
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ft. The topography of the stud:y area :Ls relatively rugged, 8cc~~rl.sisting of a 

Series of steep sided, narrow ridges and valleys. The topography is a product 

e,f erosional incision into1 gently d:Lpp:Lng, strata of vary:Lng resistance. The 

DISC, site is within an area, described by Hunt, 1988 and characterized by 

valleys showing strong #eas;t-west, southwest, and southeast tre!nds. The 

overal. drainage pattern is presumably a result of preferentLa1 erosion along 

joints in the rock. Joints ha.ving strikes similar to th'e draI,nage trends were 

measured at a number of outcrops. Elevations across the area range from about 

480 ft MSL in the lower drainage valleys to a maximum of 845 ft MSL a'long the 

major drainage divide. 

25. The DBG :Li.es 500 to 1000 ft SW' of the crest of a NE&I-trending ridge 

separating SuXphur Creek from Little Sulphur Creek. Pri,nciple surface 

drainage from the site is to the south and southwest intx LLtt.1. e SuLplnu~r 

Creek, which is the 'pri.mary drainage way for the adjacent AHG.. Max imm 

elevation near the DEEG is approximately 775 ft at the ridge crest NE Iof che 

site. The ccitchment: area for surface drainage into the IDBG is small because 

of the site's positi.on 'near the crest of the drainage divide. The posit,ions 

of the drainage di.vi.de a.nd the princip'le drainage ways in the DEE aresa are 

shown in Figure 10. The double-dashed line is the divide; the bold solid 

lines with arrows locate the drainage ways. To the west of thca DBG, 'L,it,tle 

Sulphur Creek continues south and crosses the NWSC boundary about l- 3,/'4 miles 

south of the site. Lii.tt1.e Sulphur Creek eventual1.y joins SuJphur Cr'eek which 

in turn empti,es into Ind:ian Creek alpproximately S-l./2 miles south of the ABG 

s:ite. 

gtratipraphy.- 

26. The geolo,gic formations lencountered by borings in the study area 

are described in the foI..:Lowing para,graphs, in descending order of geologic ,age 

(youngest units first), Refer to FLgure 6 to review the strati,graph~i.c c'olumn 

in the NWSC area. 

a ” Raccoon Creek Group (Pennsylvanian) 

Mansfield ~F~Imation. The Mansfield Formation caps thr.! hills and 
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ridges in the study area and varies from 0 to 65 ft thick in the core borings. 

The dye burial grounds are situated entirely within the Mansfield. 'The 

formation consists of interfingered fine to medium grained, cross-bedded, 

friable, and oxidized r;~andston.es ; thinly bedded laminated shale and sandstone; 

thinly bedded to massive carbonaceous; shale; massive claystone; c1ast:i.c 

siltstone; and occas:ionaI. thin. seams of coal.. A two 'ta three foot thick 

conglomeratic sandstone! was also logged in the core borings of the DBG study. 

The various beds tend t..o rapidly "lens out" laterally. The Mansfie:Ld is 

covered by 5 to 15 fr: of silty clay soil throughout the IDHG <area. T'hii! 

sandstone of the MansfieLd contained numerous bedding plane $Crints as noted in 

the core logs at the DEG. 

The Mansfield forms the upper two aquifers for the :CIB#G study. A 

wedge of shale that thickens to the east and thins and disappears through 

erosion to the west separates the Mansfield sandstones into ,xcr upper and a 

.Lower aquifer on the eastern side of the dye burial a.rea o The contact 

between the Pennsylvani.8an units and t:he underlying Missi:ssippj..a.n is an 

unconformity (represent.ed by a w<avy contact line on subs(t:tque,nt geologic cross 

sections.) 

b. Stephensport Group (Mi.ssissippian) 

(1) Hardinshurjz: Formation.- The Hardinsburg occurred immediately 

'below the Mississippi.an- I?ennsylvanian unconformity in alI1 of 1::he DBG borings 

and is relatively uniform in t.hi8ckness. The greatest thickness of 28..6 ft was 

encountered in well. C)2C:lI!, ~ The formation consists of thick, 11eteralL:y var:ying 

beds of‘ fine-grained, friable sandstone, thinly laminated sandstone and shale, 

dark-gray, thinly bedded carbon8aceous shale and. medium green shale containing 

dark red-brown mottHng. The green shale zones are similar i.n appe8a1:ance to 

the Elwren Formation I'he Hardinsburg Formation is an aquiclude betwltzen the 

Mansfield sandstone and the underlying Golconda/Haney LCmestonc*. 

(2:) Golcor?da/l-laney formatj-on. Several. years ago thfa name for this 

formation was changed from the IGolconda to the Haney. However ,, to fax ilitate 

cross reference to eerI..ier reports both n.ames are used in this report.. The 

thickness in borings empIaced for the 13BG study varies from 2 II !;I ft i,n well 
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02CO9 to 18.4 ft in ~~el.1 02C14,. The formation consists off gra,y-brown, medium 

to coarsely crystalline fossiliferous very hard and dense limestone .in beds 

ranging from 2 to 14 ft thick, with interbeds or zones of dark gray shaley 

limestone. A l/2 t:, 2 ft thick shale bed occurs 'ne,ar the mid'ldle of the 

formation in many borings. The Golconda/Haney forms the middl'e aquifer of the 

study area. Core lc:),gs for DBG wells penetrating the Gol..c.onda/Haney recorded 

joints, many open, in the formation. 

(3) Bin C1ift.e Formation ---.* The Big Clifty Formation is divided into 

two distinctly different lithollogic: members. The upper member is known as the 

Indian Springs sha1.e and consists of a 20- to 24-ft thick bed of dark gray, 

thinly bedded, plate:y to fissille, carbon,aceous, loca'ltly :E’crssil iferous shlale . 

The ILower 3 to 4 ft 121: shale is generall:y massive, 0 lti,ve to c) 1 :ive gray and 

tan, and oxidized in contact with the underlying sandstone, The Indian Springs 

serves as an aquiclude at the base of thle Golconda/Haney aquifer. 

The lower member of the Big Clifty Formation consists of alpI- 

proximately 40 ft al: yellow to olive tan, massive, rippl,ed, very fine, well 

sorted, friable and .?ermeable sandstone that is cut 'by numerous int:e:r'sec:ting 

joints. The lower portion of the Big Clifty sandstone and the underlying 

Beech Creek Limestone form the lower (defepest) aquifer for the :DBG study. 

Numerous joints were identified in some (of the cores taken f'ro~m the IElig Clifty 

Formation. 

(5) Beech Creek Formation A.-.-._-.-_----_ * The Beech Creek c::onsists of :F'os 

siliferous, very hard and dense limeston'e that ranges from I!:) Ito 23 ft. t:hic:k 

in DBG wells. Six ~1.l:;: were screened in the Beech Creek a.t the DBG . In the 

upper one third to ones half of ltha formation the limestone ia light:: t:o medium 

gray brown, medium to coarsely crystalline and has occasional stylo'l. ites . In 

the lower zone the '1 imestone is dark gray, fine to medium crystalli,ne and 

contains occasional to numerous wavy shale partings. General 1. 'y , tlw 'lower few 

inches of limes tone contain rounded shale inclusions from the Iunderl.:ying 

Eilwren Shale. The '1 imestone has numerous low-angle I(beddi.ng'?) joints; 

throughout and occas; ional intersecting high-angle joints near the base of t:he 

formation. The Beech C:roek Limestone and the overlying sandstone of the Big; 

Clifty Formation together represent the lower aquifer of the D:BG si..t::.le . The 
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Beech Creek encountered in many of the borings emplaced K.n the ABG was 

cavernous as a result of solution-forming activities of ground water flowing 

through wide joints :i.n areas whlere the formation was incAsed by valley 

cutting. No solutior:I/cotl:lapse features were reported from drilling action or 

sample loss in the Bc!ech Creek a.t the DBC (there were indications of solution- 

widened joints and bc!dding planes I however) . Presumably the DRG's position 

atop a ridge has preT,ren.ted formation of solution/collapse cavit...ies in the 

underlying Beech Crect:k. 

C. West Baden Group (Mississippian) 

Elwren For!!lartion. The Elwren averages 20 ft thick and consists of 

massive to thinly beclded I dark g,ray-green relatively imperviou shale with 

interzones of red-brc~wn claystone. Field observations indicate! that the 

Elwren serves as an tif:f~ti.ve aquiclude at the base of the Becil!c::h Creek 

Limestone. The base OIE the Beech Cree'k (top of the Elwren) is exposed in 

several places in thy valleys within t'he ABG-DBG study area. Ground 'water can 

be seen flowing freely aLong the top of the Elwren and forms springs at tho,se 

locations. Spring C in the valley 'of Little Sulphur Creek south of t:'he IDBG 

(Plate 1) emanates from the Beech Cree'k-E:lwren contact zone. The E1wre.n was 

the deepest formation! penetrated in DBG borings. Six borings bottomed in the 

Elwren. 

Surface Geology. 

27. The general distribution of surface rocks within the DBG s,tud:y a'rea 

is shown on the geol,cgic map of Plate 2. Plate 2 is at the same scaX,e as the 

topographic map of PIate 1.. Data tlo consltruct the geologic map was a;bt:.ained 

from field reconnaissance of a few #outcrops of formation contacts bu.t: 

primarily by projectIo,n of contacts in geologic cross sections: constructed for 

the DBG study from bcrings. Contacts mappable from outcrops are ind.:icatled on. 

the map (for example, the "top of B'eech Creek LA..." at the east end #of 

section BB). The cross sections arle presented later i-11 this report . A Layter 

of residual and other: soiL up to 10 ft thick covers the ruppermclst: geologic 

unit on the ridge crests and is somewhat thinner or absent: on r;teep s lopes . 
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The outcrop pattern on t'he geololgic map reflects headward erosLon of drainage 

i,n the area, and is representative of the surface geomorphology. The geologic 

contacts between units are subparallel to the topographic contours and are 

indicative of relative:Ly flat-lying bedding planes. A map showing 

distribution of geologic units in the general study area of the ABG and DBG is 

presented in Plate 3 (Hunt, 1988). 

28. Pennsylvanian sandstones and shales of the Mansfield Formation cap 

the ridge on which the DBC is sited, and progressively older Mississippian 

sediments of the Stephensport and W'est Baden Groups are exposed downward into 

the ,valleys (see Figure 16) . The contact between the Penn.sylvalnian and 

Mississippian sediments is an unconformity, marked by evidence of an extended 

period of surface ercls:iLom prior to the deposition of Mansfield FormaLtion 

sediments. A prominent rseep south (of the! DBG (Plates 1 and 2) is at or 'near 

the unconformity and forms an outlet for ground water in the Pennsylvanian 

sandstone aquifer. :Zp~ri.~qs C (Plate 1) and E (1Plates '1 and 2) are flowing 

springs draining the Beech Creek Fo,rmation. Spring C was sampIl.ed for the D:BG 

study (lsee Part III). 

29. The area geologic map (Plate 3) includes structuraL contours Ion top 

of the Beech Creek ILimestone. The Beech Creek is the basal formation of the 

Stephensport Group ar.d is ,used as a datum for stratigraphic correlations 

throughout southwestern Indiana. The structure contours show that the re,gional 

dip of strata underl!iing the study area is to the southwest at approxx::i.matel:y 

50 ft. per miLe. Where the Beech Creek has, been removed by val'Lc!y downcutting, 

the structure contour: s are shown dasheld. 

zubsurface Geoloa 

30. Stratigrap&L and structure. The subsurface geology of th,e! DBG i:s 

illustrated in a serie:;; of geologic cross sections AA through PI: (PlaLtes 4 

through 9). The locations of the cross sections are shown on Plate 2. The 

cross sections were ~constr'ucted from data. obtained in the core and auger 

borings emplaced for the DBG and ABG studies, augmented by data from outcrops 

on the hill slopes. The c:rass secti.ons graphically portray tlltl stratigraphic 

and hydrageologic factors that. influence ground-water condi t itons beneath the 
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DBG . Sections AA through DD are at scales of 1 inch I= 40 ft ,vertical.:Ly, 1 

inch == 500 ft horizontalLy; sections EE and FF, repre,senting t.:h,e immediate 

burial. trench area, arc! at:: scales 1 inch = 20 ft vertically and 1 inch = 100 

:ft. horizontally. The cross sections include ground-water prlof:‘i,les far the 

several aquifers and the positions of well screens. :Bor.S..ngs shown on t'he 

cross sections as having two or three well screens located in different 

stratigraphic horizons represent well c:luster sites, lwhere mo:re than one 

aquifer zone was encountered. Well screens of the cluster wells are. numbered 

beside the respective horing logs to correspond to ground-water profiles shown 

on the cross sections. JrAna1ys:i.s of the ground-water data 3.,s presented under 

the heading "Hydrogeolc:ug)r'l in Part 11'1. and in "Results of Sampl,ing and 

Analysis" in Part 11::I.. 

31. Cross sectiom AA (Plate 4) runs diagonally across t.he DBG from SW 

to NE, from well 03CO5 beyond well 021C20 to an outcrop of the B#eaver Bend 

'limestone in Sulphur Creek (the IBeaver Bend comprises a lower aquifer that was 

not penetrated in the! DBG study:). The section trends approximately :in the 

direction of dip of r.:he! Mississilppian units. Figure 1.1 :is a s;'tructural 

contour map for the top1 of the IE’lwrerx Shale (base osf the Beech Creek 

Limestone) at:. the DBG anti shows the general SW dip of the cont:act. "I% e 

relative uniformity :i.n Li.t.hology and thickness of the Mi:ssissi..ppian sediments 

contrasts wit:.h the vi~~riaE:)le lithology and non-uniform thi..cknesses of sandstone 

and shale units in the :P~~!nnsy'lv;smian. Mansfield Formation II ,S~::~lution and 

collapse cavities in the Big Cl:i,fty-Beech Creek are illustrated on the:! west 

end of the section in wl? I.1 03CO15 (an ABG wel.1) . Sa~lu.tion/cc~'lI apse features 

are generally absent:: in we:L:Ls drilled at the DBG because incision by creek 

cutting has not occurrchd as it has in 1,ittle Sulphur Creek wrest of thr:: site, 

'The sandstone of the Mansfield Formation is relativel:y thick and. continuous 

west and south of the;: IIIBG site proper but is divided j.ntc> upper and Lower 

sandstone sequences near the site and east of the site b:y the cl~ccurrence of 

lenses and beds of shale. 

32. Cross sect.ion BH (Plate 5) runs diagonally ac.ross the DBG study 

area from the NW to the SE: from well 03C17 through 026X9 to an outcrop of the 

Beech Creek Zmestone jin the Su.Lphur Creek valley. The section i11usi:.rates 
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the influence of a wedge of shale in the Mansfield Formati.on 'which comprises 

the entire thickness of Mansfield in well 02CO9 on the east but:: thins rapidly 

toward the NW to only a few feet in well 02C13. The presence of' the shale 

wedge effectively separates the Mansfield into upper and lower aquifer zones 

locally near the site, as discussed for section AA, above. Sect: t ion BB 

displays a sli.ght flexure in th.e :Mississippian units; a:nd ,a thLnni,ng of the 

GoYconda/Haney Limestone in well 02CO9. The flexure is aIlso apparent in ithe 

structural contour map of" Figure 11 i(we:Ll 02C12). The local fllc!!xure and 

genera.11. dip of the beds probably inf:Luences ground-water :EXow 3i..rr the aquifer:; 

beneath the DBG, as discussed below under the section entittled "Hydrog,eo'Logy". 

33. Cross section IX: (Plate 6:) runs across the sitmE:! from SSW to N from 

the val.ley of Little :!;u.I.pht:tr Creek .just west of the burial. tremhes through 

02ClO to Spring E and an outcrop of Beech Creek Limestone north of the site. 

Notable features on this section are the solution/coll,apse zone in t tM Vi3.1 1(3y 

of Lit,tle Sulphur Creek and the preponderance of sandstone and corresplonding 

scarcity of shale in 1:ha Pennsylvanian Mansfield Formation, which is typical 

of the Mansfield on the west side of the DlBG.. Note in seic::t i0.n:; AA and1 CC and 

on the geo1ogi.c map of Pl.ate 2 that the Ma.nsfield Formation and the 

Golconda/Haney Limestone are "claylighted" by valley incision around thvz flanks 

of the DBG. "'The Bee& Creek is daylighted. on the east: and northeast a;nd 'to 

the southwest ,in Little Sulphur Creelk farther south, Day1 ighting of t'hese 

aquifers i.s significar-.t i.n ground-water quality monitoring because free 

drainage of the aquifers is provide'd. 

34 . Cross sect:ion DI:) (Pl.ate 7) runs, roughly EW ijust.. south of the D:BG 

site along a line of \r&LI.s from 03CO4 to 02CO9. It further i1:Lustrat.e~ tlhe 

thinning of the Mansf:ie.ld shale wedgle to the west. 

35. Cross sect:ions EE (Plate '8:) ,and FF (Plate $3:) are 'larl:!;e sc611.e 

sections providing more detail of su'bsurface conditions para'llc::Ili.. to the 

trenches (EE) and across (FF) t:he tr'enc'hes. A survey using geophysical. 

techniques to delineat:e t:he horizontal and verti.cal boundaries of the buried 

trenches has been propose~d, 

30. Litholonv L-L--- - c.lf subsurface geol0E.i.c units ----. Detai.l.ed logs of borings 
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for the deep wells of each cluster at the DBG describe the lithology #of the 

geologic units sampled. These paragraphs provide addi tiona:L (detail on t’he 

lithology of the geologic formati.ons t:hat comprise the aquife,rs beneath the 

DBG. The Pennsylvanian Mansfield sandstone at the DBG genera:Ll..y is is fine 

grained, hard, thick-bedded sandstone with shaley lenses and ,partings. A one 

to six-ft thick conglcIme!~rS3tic zone was logged in rhany of the Iborings near the 

middle of the sandstone.. The com,glomeratic zone was often fr,agmented and 

sometimes resulted in core 'Loss,. In borin.gs near the center and east portions 

of the site, clayshale, ~clla.yston~e, shale and siltstone bed.s occur above and 

below the conglomeratic mne witlhin the Mansfield. The sondstc:une of the 

Mansfield produced enough water to wiarrant installation of wells. TIM? 

intervening shales and other fin'e-grained units in the middle and east of the 

site are sufficiently impermeablSe to serve as aq,ui.cI.udes between t:he upper and 

I.ower sandstone aqui,Eers 'ofi the Mansfiie'ld. The permeability #ofi" the sandstone 

may derive from the numerous bedding plane joints and sha'le part.ings 'logged in 

the core 1 The variabi1it.y in I ithology and thickness of t.he f:im grained 

units between borings in the Mansfield makes correlation ,acros::!: the site 

di,Eficult. Correlation ILines between borings as depicted on the;! cross 

sections are reasonable bnsed on available core data. Dat.,a from additional 

borings that may be e,rr.placed at the IDBG may revise interp,ret:at:l~llns of the 

complex Pennsylvanian stratigraphy. The base of the M;ansf'ieIld Formation is 

between elevations 66c.8 and 678.8 ktr borings at the IEBG. 

:3] . The general i::har:acteristics of the Golconda/Haney LAmestone were 

described earlier. Permeability of the formation is apparent..Ly a result of 

flow through numerous ,j oints which have been widened by solut ior). Jo i.rrt::s in 

the limestone were numerous in m.a.ny of the DBG borings . Many ,:I oints were 

stained or oxidized. The core loIg for one boring (02C15) noted a 0.35 ft void 

within the limestone :t:hroqh which drilling water return was 1lost. The base 

of the Golconda/Haney IJrnestone is between elevations 6291,. 5 and 647-O in 

borings at the DBG. ;[both hori:zcIntal ,and high-ang'le ('70;80 degra::e:) joj:nts were 

logged in Golconda/Haneg cores, 

38 . Permeability cl#f the Beech Creek Formation i.s bel,ieved to be a 

result' of flow through :solution-widened joints. Joints were numerous irl. the 
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core of many of the Beech Greek borings. A zone of ox.idation of the rock was 

noted near the top of the zone of saturation in two of the six Beech Creek 

borings (02CO9, 02Cll.1 indicating occasional aeration of the zone by a 

fluctuating water level. 'The lower portion of the overlying H'ig Clifty 

sandstone is considered part of (in hydraulic connection with) the Beech Creek 

aquifer, as described in Hlunt, 1.988) * The Big Clifty is a jointed sandstone. 

Th.e base of the Beech Creek Limestone is between eleva.tions 550.0 and 567.9 in 

bo'rings at the DBG. 

adrozeolozv of the D13G . -..& 

39. The summer an<1 fall of 1988 we:re abnormally dry in much of the 

United States including the Crane, Indiana area. Water 11eveILs in we'Il..s 

<Ieclined steadily during a,nd after emplacement of the wells at the IBC;. 

Aquifer characterist.i.I~ss described herein therefore may ntrlt ,reflect nc>rmal 

conditions. Continued mcnitoring of wate:r levels and water qua'lity i,ru 

conditions of normal preci~pitation could alter the shape of water tah1.e 

oontours and concentraticl~ns of c:onta.minants in wells. 

40. Surface runoff from the DBG is rapid, leaving the si,te in (drainage 

chlannels which head at. the edge of the ridge as shown on Plate 1 and i,n Figure 

9 . Field reconnaissance in the DBG study area revealed one area of ,g'rourkd 

waLter' seepage other than t'he majior siprings which had been previously mapped in 

thle area. The DBG "step" i s at the elevation of the projected Penns:yl..vanian- 

Mississippian unconformity, the base of tlhe Mansfield Formation. The ~position 

of the seep is shown XI. Plates 11 and 2 ancd on the geologic cros,s sect ion CC, 

Plate 6. The seep is presumed to drain tlhe Mansfield Formation and 'was used 

as; a water quality mcni.toring station. for the "lower" Penn. aquifer 

41. Four ground-water zones in. t:hr#ee distinct aqui fers were identified 

in borings at. the DIK . Jn descending, order the aquifers are the PennsyI.vanian 

sandstone, the Golconda/Haney Limestone and the Beech Creek ‘Lim~estone 

(including the lower pari:. of the Big Clifty sandstone) ~ The ~:"enn.sy:l,v~;lnian 

sandstone (the Mansfield FormationJ is divided into u.ppe:r and lower aqui.fers 

hy an eastward thick.{> ninp; shal.e as described above and i':lilustrated in cross 

section BB (Plate 5).. The two Mansfield Formation aquifers <are des ignated 
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"upper" Penn. and "lower" Penn. in this report. 

42. The analysis of geolo,gic and hydrologic data from 'borings, wells 

and outcrops at and near the DBG ind:Lc:ates that ground water irx the rock 

aquifers is contained in and flows primarily in interconnecte~d joints, The 

h:ydraulic conductivit:li (or t::ransmissLvity of the jointed rock tcr wa.ter is, 

therefore, a result of secondary, or fracture, porosity rather than primary 

porosity characteristic of granular soi:L or rock. Joints and iot:her 

discontinuities such as bedding planes :Log,ged in. cores at the :DI?;G were tight 

to as much as 0.35 ft (O.lm or 10 cm) in width. White (1988) presents a 

classification of porosities of roc'k aquifers (Figure X2) and a descr,iptlon of 

aquifer properties for the various porosity types (Table 3'). Widths of open 

discontinuities loggecl at tIhe DBG range from "joint: and bedding; plane pa.rting" 

to "so:Lutionally widened fracture" of Figure 12. As Table 3 incl.i.c:ates ( tlhe 

flow regime for the s:)wtem would be 'expected to deviate f:rom Daitr~cian flow and, 

fo,r the larger openin;I;s, approach conduit flow. Subsequently !:;c:heduled fiellcl 

measurements of aquifer transmissivities, storage and seepage vc.!Xocity s'hlouljd 

be designed to accommodate the potential anisotropy and inhomogcineit,y inhere,nt 

in fracture flow and ~co~r~du:it systems. Table 1 includes water .L~c!vels for DBG 

wells measured on 30 Au,gust and on 14 October, 1988. Water ta‘b'1.e (piezometric 

surfac:e) profiles are i,ncluded aln the geologic cross :;;ections in1 Plates 4 

through 9. The hydrch:LogJr of‘ the aquifers is discussed inI the :folIowing 

paragraphs. 

(4.3 . Beech CreelLaquifer. The Big Clifty-Beech Creek aq.HlI.fer (termed 

the Beech Creek aquifer in this report) is t'he deepest: aquifer" monitored for 

the DBG study. The Big C:li.fty and B'eech Creek are separated from the 

Golconda/Haney aquifc-!,c ahove by the Ind.ian Springs shale, wIlic:‘h is 

approximately 22 ft thick at the DBG:. The Indian Springs is co,nsidered an 

aquiclude. The piezometric: surface in the Beech Creek aquifer :is 80 to 120 ft: 

lower in elevation than r:hat in the Golconda/Haney (for example, see S;ect,ion. 

CC, Plate 6 and Sect.: I XI 1% * PI-ate 8) . The two aquifers a:re considercad not to 

be hydraulically coTmectc?d at the DE1G . The Beech Creek ji :s designated aquifer 

number 1 on Plates 4 thrc:~u&h 9. 

44 * The top c) il' t.h~:! ;conc: of potential saturation (I:,tie Il-op of Oa 
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aquifer) in the Beech Creek aquifer is considered to be in the Big Clifty. 

The cross sections (F'lates 4 through 9) show that the piezomet:,ric surface is 

generally within the Beech Creek Limestone and is therefore unc:onfine.d at the 

DBG for the period of water level measurement. The piezometric surface in the 

Beech Creek was between :i6!5 and 575 fit at the DBG. Investigations at the ABG 

(Hunt 1988) showed that the Elwren Shale forms a barrier at the base of the 

aquifer and causes ground water to move laterally thrlough the B'eech ~CreeEc. 

Local base level for the Beech Creek aquifer near the DBG :is probably the 

level of ground water flowing down l&e trend of 1,ittl.e Sulphux Creek :in 

solution channe:L conduits as shown on the left side off Section CC, P:Late 6 ~ 

Spring "E" to the north (Plate 6) taps the Beech Cree'k aquifer but t'he extent 

of its drawdown of the piezometric surface cannot be determined without 

placing additional wells north Iof 03ClO (see Plate 1). 

45 * Table 1 lLst..s water 1'eve:Ls measured in DBG wells for two dates in 

1988" Earlier readings were maIdme but the aquifers had been 'disturbed by welt1 

development activities and bailing operations. The! Aug 30 c1at.e is considered 

the earliest reliable measuremexlt date. Ground water elewat ion contour maps 

were constructed for the DBG weLls for the 30 Aug, 1988 date. Figure 13 is 

the contour map for the :six wells in the Beech Creek aquifer. The contour 

interval is one foot:. The general flow direction is to the sexulthwest.: toward 

Little Sulphur Creek. The southwest ftlow direction is also generally downdip 

(see Figure 11). Well 031~12 registered an anomalously Low 'water level on the 

30 Aug. date when compared with the other five wells. T,able I. shows that from 

the 130 August date to the 14 October date the level in O'ICl:! changed by 3 I 1 ft 

while the levels in ,t:he other five wel:Ls showed no change or a maximum of 0.5 

ft. The level in 03Cl;! wals disregarded in plotting the 'water level contour:; 

for Figure 13. The piezometric gradient ranges from 0.00'78 ft /'ft. to f').CNl33 

ft/ft.. 

46. The Beech Creek is considered to be protected from direct ve:ritic;ll. 

infiltration of waters from the DBG buria.1 site by the shale urri,ts above the 

Big Clifty sandstone 'The Big Cli fty sandstone and Beech Creek:. Limes tone are 

exposed, except for ,:I veneer of surface soils, on the flanks of the 'hills and 

ridges surrounding the DBG, as illustrated in Plates 4, 5 and 6. The higher 
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aquifers (the Pennsyl.tJani.an and Golconda/Haney) are daylighted 'around the DBG 

and potentially can :ceturn waters which have contacted the dye burl.a:l 

trenches to the ground surface. The seep mentioned earlier and shown on Plate 

2 and in Plate 6 is an ex.ample of ground water frond higher aquifers draining 

onto a lower ground surface elevati.oln. Potentially, such water c0ul.d reenter 

the Beech Creek aquifer system at: i.ts outcrop on the slope beliww. Ckhel: 

sources of infiltration of water into the Beech Creek aqui.fer are in :rechLarge 

areas generally north (upgradient) aIf the DBG elsetihere on the NWSC 

reservation. 

47. Golconda&ney aquifer. _ Measured water le,vels in t'he 

Golconda/Haney l,imest13ne at the DBC differed considerably f’xrom well ‘to well . 

Th.e variability is evident in ground-water profiles in the cros:s sections of 

Plates 4 through 9. .4 pattern emerges when the ground-wat:e,r levels are 

plotted as contours as shown in Figure 14. The contour interval is 5 ft. 

Contour troughs, or preferred ground-wate,r flow paths, 1::: rend WNW anld NE from 

a low at well 03C16. General flow direction is southwest and southe,ast from 

highs at wells 03ClCI and 03C14. Preferential flow within the Galconlda/Hane} 

is believed to be i.n zones of increased j'oint frequency or of j'oints and 

bedding planes widened by solution II Figure 15 is a structure contour map of 

the base of the Golconda~Haney. A structural trough exists in the 

Golconda/Haney at the T::IBC '(solid contours of Figure 15) . The axis of the 

trough, however, is not h::oincident with ground-water flow troug,hs mapped in 

Figure 14. The ground-water contours; (dashed lines) are superimposed on the 

structure contours in I;'igu.re 15. The ground water anid st:ruc:tur'al trol.lghs are 

parall.el and it is probable tha,t: flow occurs in joints preferential~ly widened 

in response to formation elf the ,structure. The effect: of preferential flow 

along the trends indicated in Fi,gure 14 potentially woulcl be t::o direct seepage 

of DBC vicinity ground waters in a more southerly direction (from we I.'1 03Cl6) 

than the general SW flow di,recti80n of the Beech Creek ansd "lower" Penn. 

aquifers. Water seeping f:‘rom the slopes south of the DBlG, at e l..eva t ions be low 

the basal Permsylvai~iail level, 'was noted, but not mapped., in l'ield 

reconnaissanc:e but cou1.d not be attributed to a particular horizon such as lthe 

Golco~lda/Haney. Addiiti.onal wells south of the DBG would be nttcessary to trace 
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the existence of the :Flcrw troughs beyond ,the plotted area of l'i,gure l4. The 

Golconda/Haney is des:ignated aquifer number 2 on Plates 4. throu,gh 9. 

48. Ground water levels for the Golconda/Haney Limestone were artesian 

on Aug 30 except in some of the wells defining the troughs, in Ttihich the water 

level was below the top of the limestone (for example, we1.1 O%CL9 in 1E’lat.e 4, 

wells 02Cll and 02C1.5 in Plate 6,, and wells 02C16 and 02C1.7 in Plate 'I').. Th.e 

apparent drawdown of i:he piezometric surface in part of the Gol~r:onda/Haney is 

another indication of ground-water flow along preferred paths I presumably in 

and along solution-wi.dened joints and bedding planes. Piezometric l..evels, in 

the Golconda/Haney we:ce between 637 and 671 ft. elevation on 30 Augusit., 1988. 

The piezometric gradient: r#anges from about 0.0676 to about 0 II 0188 ft,/:f't. 

49. The C:olconc~a.-.Elaney is separateid from the Pennsylvanian a@fers 

above by the Hardinsburg shale, which is up to 28 ft thick in the DBG study 

area. Piezometric levels in the Golconda/Haney respond I t-dependently of 

levels in the Pennsy1vani.a.n aquifers, indicating the Hardinsburg serves am an 

aquiclude to vertical infiltration. However, contaminant .level,s in sampled 

Golconda/Haney wells ,~.t the DBG suggest csontaminants from the DBG may be 

accessible to the GolcondaJHaney either through vertical i.nfilt:ration or by 

re-entry on exposed slopes, 

50. "Lower" Pe!msylvanian aquifer. The "lower" Penn. aq,uifer <at the 

DBG is in the Mansfield sandstone. The level of the water table in wells 

screened in the "lower" Penn. was between 678 and 696 ft elevation on 30 

August, 1988. Contours on the water table of 30 August are presented in 

Figure 16. The gener,al flow directioln is to the south/southwest. Tlil’f~ 

piezometric level in 1flel.l 02C20 was hligh, and artesian, irel.at:i ve to the level 

in other wells (see the profile in Plate 4). The apparent gradient from well 

02C20 to wells 02ClO and 02C13 is approximately .0275 ft/ft. The gr,adient: 

elsewhere in the aquifer varies from .0027 to -0093 ft/ft.:. The "10w~ei-" Penn. 

aquifer is designated aquifer number 3 on Plates 4 th,rough 9. 

51. The "lower" l?enn. aquifer is open to infiltraition from surface 

waters at the DBG on the western side of the burial ground. Over mu& of the 

area, however, a wedge o:lF shale which thickens cons,iderabl y eastward overlies 

the lower sandstone aquifer. The cross sections of Plates 4 through 9 show 

3 8 



I:NS 170 023 498 
11 Jan, 1991 

- 492JIocl 

- 491,ooo 

- 49o.ooo 

f 

~492,000 

-? Approximate west limit 
overlying “Lower Penn’ 

LEGEND ---- 
. WEXL SCREENED IN ‘LDWER” PENN. 

491,000 

d shale 
aquifer 

FEE-f- SCALE, 
0 500 



IN5 170 023 498 
11 .Jan!, 1991 

the distribution and variable thickness of the shale beneath the DBG. The 

west limit of the shale: overlying the lower aquifer was estimated from boring 

information and is shown dashed on the ground water contour map of Figure 16. 

The thick shale wedge! on the east end of the site isolates the! upper sandstone 

of! the Mansfield from the :Lower :sandstone and creates a perched water table!, 

the "upper" Penn. aquifer. Inf,i.Ltrat:ing water from! the dye buria.1 trenches 

has access to both the "upper" and the "low&' Penn. aqu:l.fera after 

penetrating the soil. overburden lbeneath the trenches. 

52. YJpper" Pe~~s~lvaniam aquifer. The "upper" Penn. wq,uifer :Ls lin 

sandstone of the MansfJ.eId Formation. Data from wells emplaced1 at the D13G 

indicate that; the aquifi‘jer is perched and limited in extent. Figure 1'7 is a 

contour map of the water levels measured on 30 August, 1988. The estimated 

extent: of the aquifer is shown <a,s a dashed line on Figure '17. The eastern 

boundary of the aquifer (east of well1 02C12) is not well defined because there 

are ncr wells there. Water levels for August 30 rangeld from 71.3 ft to 720 ft 

elevation. Two well:s (02C17P3 (and. 02Cl9P3) were dry. CTYOSS sections AA 

(I?late 4), BB (Plate 5) , DD (Plate ;I), EE (Plate 8) a,nd :FF (Pl,,ate 9) :show the 

general position and shape of the "'upper" Penn. aquif'er. The lrupper"' Penn. 

aquifer is designated aquifer number 4 on Plates 4 throu,gh 9. 

53. Ground water contours (Figure 17) illustrate that Xhe "upper" Penn 

aquifer has potential.. t::o carry >water to the north-northwest and to the south- 

southeast, in contrast to the general south-southwest flow in t...he deeper 

aquifers at the DBG. The distance to which ground water and ccxnt:amin~e.nt:s can 

.be transported within the aquifer, however, is limited b:y the E;mall extent of 

the perched zone. There is some question concerning ext'ent. of the aquifer 'to 

the east. Recharge to the aquifer appears to cause a mo,und al..: the ea.stern end 

of the dye burial trenches, as shown by the water contou'rs. The water table 

gradient is approximately 0.0211 ft,/ft to the north and 0.0100 ft/ft to the 

south 
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PART III. CONTAMINANT SAMPLING PROCEDURES' AND RESIJLTS 

Sampling Procedures. 

54. Field sampling and laboratory analytical procedures were specified 

in the Project Operations Plan submitted for RI work at Cirane and in the Plan 

of Action submitted to NAVFAC on 19 Nov, IL987 specifically for work at the 

DBG. The specified procedures were followed for sampling, at the DBG. 

Samples were obtained f:rom 23 ground-water monitoring wells, from the seep 

south of the DBG, and f:rom Spring C in the valley of Little S'uLphur Creek. 

Soil (sediment) samples were obtained from the vicinity o'f the seep. Samples 

of a yellow powder thought to be a dye were obtained from1 the surfaces of 

limestone paving material near the dye burial trenches. Sa.mpl,ing took place 

during the week of 27 JIJne, 1988. Personnel of the WES Environmental 

Laboratory, Water Sup;pl:y and Waste Treatment Group, conducted. the sampling. 

The WES Analytical Lab Group anallyzed the samples. 

55. An attempt w,as, made to remove three well volumes of water from each 

well before ground-water samples; were obtained. Low-yield well::; were sampled 

after evacuation of one we111 volume if recovery took more than two hours. The 

wells were purged with a stainless steel bailer. A teflon bailer was used to 

take the samples. The lbailers were cleaned with acetone and rinsed with 

distilled water before sampling and purging each we'll. A11 of’ il::he weltPs 

emplaced at the DBG wI?rx! not sampled for this phase o:f the confi.rmation study. 

The objective of this first sampling, round was to obtain a representative 

sampling of the four aq,uifer zones. Additionally, we'lls 02C18P.1, 02Cll9, -19P2 

and -19P3, and 02C20, -ilOP: and -'2OP3 had not been completed I.ong enough at 

sampling time and so were not sampled. Three wells were sampled in the 

"upper" Penn. aquifer, I.0 wells and the seep in the "lower" Penn. , 8 wells in 

the Golconda/Haney, and 2 wells in the Beech Creek. The two sampled Beech 

Creek wells, 02Cll and 02C14 are downgradient of the burial trellxhes. Spring 

c.: , in Little Sulphur Creek val Ley, a.lsol emanates from the! Beech Qeek. 

Formation. The well .L; sampled and t:hLe aquifers they represent. are listed in 
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Table 4. 

56. Three priority pollutant groups were analyzed for: metals ~ volati:Le 

organics, and Base/Neu tra:Ls, Acid extractables (BNA). Total Organic Carbon 

(TOC), conductivity, salini.ty and pH were also determi.ned. Table 5 summa:rizes 

the sample types. PCI!/I'esticides were not tested for directly,, as explained 

be:Low. 

Results of Sample Analvsis -- 

57. All sampler; were returned to th:e WES Analytical Lab Group (ALG) for 

analysis. 

58. Analysis af the yellow powder obtained from the paving material 

yielded high content of sulfur and lead. Traces of other metals and 'organic-s 

were also detected i,n the powder. 'Lsboratory data are presented in Appendix 

B. Results of the well water sample analyses are summarized in Tables, 6 

through 10. Measurements of conductivity, salinity,, pH and HNI..LI readings are 

listed in Table 6. Dtitectable concentrati.ons of vollatile organic compounds 

are listed in Table 7, detectable BNd4 concentrations in Table 8, nitrogen 

compound concentrations in Table 9, <and metals, TOC,, chlori.de ;:uxd sulfate con- 

centrations in Table IO. The tables also show the detecti.on limits and tlhe 

drinking water standards (if availcible) for each parameter. A. !:!;a"; 

chromatograph/mass spectrometer (GC/M!j) scan did not indicate :tlre presencle of 

any PCB's or pesticides. A blank in a column indicates the compound was not 

detected in a specifictd wel.1. "SP-C" denotes Spring C. A soil. sample was 

obtained from the are;:. near the seep, analyzed, and the resu'lt:!:; presented as 

"seep, soil" or "seep, seciment". 

Overview of results. 

59. Compounds from every group for which analyses were pc!rformed were 

detected in a'11 four I:IBG <aquifers. Generally, concentrati.onrs, (of anal.yzed 

'HNu - Trade name of ;I photoioni zati.oln device used in the field 'to 
measure the concentrati.on of organic vapors. 
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parameters were below drinking water or other health standards for al.1 but 

five parameters. Those fi.ve pa.rameters above standard wrere the metals 

beryllium, selenium <and nickel, the organic compound chloroform, and sulfate. 

Total Nitrogen was alhove drinking water standards :Ln one well ~(:02Cl4P02). 

There are no drinking 'water standards for nickel ox chlolroform, so levels were 

compared to the Human Health Criterion for Toxicity (Federal Register 45:79318 

and 46:40919). However, ,propos;ed maximum &oncentratl.on levels (MCL) for 

drinking water for n:.clkel (Federal Register, July 25, 1990) arc:: also compared. 

Several metals were 'detected in many wells as shown in Table 9 Only a few of 

t'he many organic compounds teste!d for were detected. Drinking water standards 

for detected organic!!; were not alvailable at the time of analysis. Analysis of 

the various groups are detailedl below. Graphs and hl.stolgranrs of selected 

parameters were prepiired ito a:Llow comparison of concentrations for sampled 

wells and for the different aquifers. Figures 18 - 122 sholw ave!'rililge 

concentrations for each aquifer, Figures 23-30 show concentratj:ons for the 

various well cluster!; in each aquifer, and Figures 3:L-34. show concentrations 

a'bove drinking water or other health standard for the! appropr:i#ate compounds. 

Jlesults for various .I)ar-ameter g:roups. 

60. Metals. Detected metals are llisted in Table 9. Other me 1: als 

tested for but not det'ected were mercury (Hg), silver (Ag) and tellurium (Te). 

The average metals c:onc:entraticln by aquifer is depicted in the graphs of 

Figures 18 and 19. For- ot.her than sodium (Na) , highest concE?.nXSrati(~~l~s were 

detected in the metds nickel (:Ni') , zinc (Zn) and arsenic (As) Nickel. 

concentratio'ns are unexpected'ly high for the DBG samples in general,, and 

especially in the upper two aquifers (the Pennsylvanian Mansfield sandstone). 

Figure 18 shows that' a'verage nic:kel concentrations decrease consist.ently with 

depth. Zinc shows a similar trend. Nickel concentrations were above the 

human health criterion. 1'o.r toxic:ity or for proposed MCI, in many well.:; 

especially in the "Iower" Penn. aquifer, with two occurrences ,!ibove standard 

in the Golconda/Hane;r aquifer (1Figures 27 and 31) . Nickel and sodium were the 

most persistent metals detected in DBG samples, occurring in &tect.alYLe 

quantities in all tft:;tecl wells. Se len.ium, Figures 28 arrd 3%!, ~occur~:~etJ in 
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concentrations above drinking water standard in two Golconda/Haney we1l.s and 

in one Beech Creek (deep aquifer) well. 

61. No trends in concentration with depth are evident in the other 

metals detected (see Figures 18 isnd 1.9). Certain compounds:, ir?lcLudir~,g 

arsenic, cadmium and selenium, are reported to occur naturally in rel,atively 

high concentrations i.n the shales and coals of the Pennsylvanian sedilments in 

Indiana (Sinclair, personal communication), and may help expl.n:in the 

relatively constant leve‘l~~; of threse metals in the four aquifers; (Figures IL8 

and 19). Lead (Pb) occurred in concentrations approaching the drinki,ng water 

standard in well 02Cl.l in the Beech Creek aquifer. As discussed later in this 

report, it is difficult 'to identrfy a unique source for some compounds in the 

Beech Creek, which is overlain b:y aqui.cludes but exposed in valley cuts over 

much of the eastern porti( of the NWSC facility. The occurrence of 11.ead in 

the Beech Creek beneath the DBG is a case in point.. That is, ,it cannot: be 

said that the lead detected in tlhje DBG Beech Creek necessarily originated in 

the dye burial grounds. 

62. Sulfates. Sulfates were present in all aquifers at the DBG and 

above drinking water standards in many wells. The drinking water standard for 

sulfate suggested by the: Texas D'eparitment of Health was 300 ppnr. Proposed MCI. 

is 400 or 500 ppm (Federal Register, July 25, 1990). Sulfate concentrations 

for all. wells are depi.ct:ed in Figure 30 and for those we1'l.s above drinking 

water standards in Figure 33. A slLght trend to decrease in ~ccrncentration 

with depth is evident: in Ftgure 20. 

63. Organic conmpounds. Seven organic compounds were detected in ground 

water at the DBG. They were 1,4-dichlorob,enzene (PDCLBE), butyl- 

benzylphthalate (BUBPHT:Il, his-2-ethy'lhexylphthalate (E:THEPH), di-N- 

octylphthalate (DIOPHT), methylene ch1orid.e (MECl) , chlor'oform (ICHCl3:) , and 
acetone (the abbreviations for the organics are 1aborator.y abbrevi.atioNns and 

are included here onl\i to correspond to la.beling on the graphs xcompanying 

the report). Chloroform was present in concentrations above theb human he,altln 

criterion (0.006 ppb) in ei.ght wells (see Figure 34). Figure 71 portrays the 

average concentration of detect:ed or,ganics: in each aquifer. Ttw r-elat:ively 

high readings for acetone may have r'esulted from the field proccscfure of" 
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washing the bailer with acetone before sampling each well.. The bailer wits 

rinsed with distilled water but some acetone may have remained. 

64. Before sampling each well., organic vapors in the well. headspace 

were measured using a phCrtoioniz;ntLcrn~ detector (an HNu model:) II The detector 

registered readings f'3r organic vapors in some ,wells in the Golconda,/Haney 

aquifer as indicated in Table 6. In all instances for which vapors were 

registered, the readl.ng;s diminished within 'minutes after the casing C~ELP was 

removed. The HNu readings are an indication of the presence of volati.le 

organic compounds in the headspace of the wells and may he indicative of 

volatile organic ground-water quality as seen in Tables 6' and 7. 

65. Nitrate (a.5 N') .,, Nitrate concentrations were below d:rinking water 

standards for all tested wells. Highest levels, greater t:han 1. ppm, were 

measured in the Golconda,,'Haney aquifer of well clusters O%Cl':l, 02615 ,;rnd 

02C16 . Figure 35 depicts nitrate concentrations in DBG wells f'or the June 

1988 sampling. 

&sults of Spring C s:z&e anallcses -,~ A_ 

66. Spring C, located in the val1e.y of Little !;ulphur Creek (:Pl.ate 1) , 

drains the Beech Crec:'& aquifer. Because Spring C issues from the east:. sl.ope 

of‘ the valley, it pat:entia'Ply draws ground water from the Beech Creek aquifer 

beneath the DBG.. Sample:;. were collected from a clear pool. in the spring on a 

sand and gravel bed, ,3. few feet from the spring opening. Table 11 shows 

detected levels of selected compounds in Spring C and in DIE wells 02Cl:l. and 

02C14, the two Beech )Zreek wells sampled at the DBG. No orgal&c comlpounds 

were detected in the .Spr:ling C samples. There is no apparent re'1,atiom;shi.p 

between contaminant :).evel s in the wells and contaminant: 1. eve'1I.s in Spring C ~ 

No parameters have be+n~ identified that could be considered specific t:o the 

DBG. Spring C is believed to issue ground water orig:inal:: i.ng both at t.he AHC: 

(Hunt, 1988) and the 3BG Any contaminants found in Spring C: cannot be: 

uniquely assigned to a !j(>ul:ce e:iIther at the DBG or the ARC:. 
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PART IV. SU'MMAKY', CONCLUSIONS AND RECOMMENDATIr::)NS , 

_Summary and conclusions of DBG Remedial .-.2-..-.~-~L Investigation, Phase 11 Release --.,-..,-.--A 
&ssessment 

67. Four aqu,ifer::; were -identified and monitored at: the Dye 13nrial. 

Grounds. The lowermost aquifer is i.n the Big Clifty sandstone , Bec?lr:.'h Creek 

Limestone, the next higher aquifer is in the Golconda/Haney L,imest~wne, and 

the uppermost aquifers are in the Pennsylvanian Mansfield sandstone. The 

uppermost aquifers arc! i.dentif:i.ed as; the "lower" and the "upper" Ptzntrsyl.vanian 

aqui.fers bec.ause thc?y are separated beneath much of t.he DBG hby a shc~l!,e 

aquiclude of' variable thickness. ‘IThie uppermost aquifers are h:ydrauX.ical.ly 

connected in the westclrrr part of the DBG . The Golconda,&Iarey <and Y8ec?ch Creek 

aquifers are separated from the Pennsylvanian aquifers by shale unit::;. 

E'iezometric l.evels i: n the lower two aquifers are different: and indi'cate that 

the aquifers are not:. hydraulica'll;r connected. 

68. Surface drainage from the DBG is primarily tc', the south, 'west: and 

southwest int:o Little Sulphur Creek. The local drainage divide lit?,!; to the 

east of the DBG. C; r ound water .in 

"lower" Penn. aquife rs :[il.ows gene 

the DBG. The "Uppe I?" aquifer can 

south-southeast but. is limited in 

daylighted by valley cu,t:t..ing w:ith 

t:hLe Beech Creek, the (':olc:ond,a/Harlle~r , and the 

ally in a south-southwest. directilon beneath 

drain to the north-nort:hwc?st and t:o the 

extent. All but the 13eec:l.l C'reek #aqui f-er are 

n a short distance of t:he dye burial area 

and potentially drain onto the surfalce. The Golconda/Hariey ,is , for example, 

subject to recharge from runoff from the upper aquifers through i.ts exposure 

on the flanks of thcb ridge on which the DBG is sited. Well. data for the DBG 

suggest. that all aqui.iers drain u.lLtimately to the valley of’ Little Sul@x~r 

Greek with :I i.ttle or no drainage directly into Sulphur Creek t:lo the east. 

69 e Varying c: oncentrati ms of priority pOllUti3nt c:o~nIt,9minants were 

detected in all 23 wel 1:s sampled at the DBG, in the seep, and in Spr;i,ng Cl, but 

not uniformly (contamjnants found in one well or aquifer di.d not ne~c.essari1.y 

occur in anot:her) . Nc+It:her PCIB's nor pesticide compounds wme tested for. 

Nickel, zinc and sodium were the mosit persistent and most. highly concentrated 

65 



::I:.N5 170 023 498 
11 Jan, 1991 

metals detected. Other metals occu.rring were arsenic t an~timorvy, bery].1ium, 

cadmium, chromium, copper, lead and selenium. Mercury, s il.ver i::tnd tellurium 

were not detected in *;tn::y samples. Sulfates were detected in a.'!':!. wells and 

were above standards in many we1.l.s. Seven organic compounds were detected. 

The compound chlorofo'cm was above standard in eight wells,.. H1.,gh HNu readings 

in the headspace of sc)me Go~fconda/Haney aquifer wells further ,Lndicat:es the 

presence of volatile c)r@;an:ics ,in those weILls. The presence of:' acetone I.n 

samples may have resul.ted from cl.ea.ning the bailer with alcetcrne during 

sampling. 

70. Five compounds, Itested were above drinking water or ct:her beal.th 

standard in at least Ione well. They were the metals beryllium, selenium 

(drinking water standards;) and nickel (human heal.th criterion for to,:ici.ty, 

and proposed MCL,) , ch~.orcvfo~rm arid sulfates. Previous (1982-86) 'limit:.ed 

sampling and analysis; at the DBG (.see FART I, parag,raph 4') yie'Lded 

concentrations above standard for barium, cadmium and selenium. Barium was 

not among the metals ana'l.y:z:ed for in, the IL988 sampling program. Cadmium was 

below standards and selenium was again above standards in 1.988. 

71. The sourc.e of the contaminants in the deeper aquifers benesth the 

DBG is difficult: to determine because of the proximity of the site to other 

NWSC facilities that may clontribute! to contamination of surface and groun.d 

waters. Additional samp1.ing willi ha.ve to be performed irrl t:he :Plhase I[:II study 

to verify the presen.c:e and distribution of contaminants j.dentif:ied j n the 

first round. Sources of c~ontaminants In the Big Clifty-Ileech Creek aqui,fer 

system are parti.cu1ar”l.y clifficu1.t to asse:ss because that ayuji fer ext:emds 

laterally to other si::es a,rtd is exposed less to valleiy itac::Lsi.on and 

accompanying drainage than the higher aquifers. Additiotra:LI~r., an ind:icator 

parameter unique to the IEBG burial trenchles has yet to be identified. ?be 

GoNlconda/Haney and " lowe I:" and "upper" Pennsylvanian aquji fers ,a re essentially 

isolated from other site!; because of their elevation relative? to the 

topography of: the DBG ridge and thei.r having been day:Lighted by valle:} 

incision on the flanks 01: the ridge. The Golconda/Haney and higher aqui.f:ers 

at. the DBG must therecorc? he considered to be contaminatt:ad by downward seeping 

waLters from the dye b~ial area ~(high~ levels of some metta.l.s m:jly be a.::t'ri.buted 
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to natural background 1.t Svels in the Pennsylvanian sediments) . 'Well ~r::l,ust:er 

02C20 is located upgradic:!nt from the DBG (Figures 11-13) and is recommended as 

a background well (subject: to subsequent sampling and anill:ysis; of well. O~!CZO) . 

72. Off-site migration of contaminated surface and grou.nd waters occurs 

primarily in a south- sour::hwest direc:tion toward Little Sul.phu:~ Creek. 1Littl.e 

Sulphur Creek has been previously suggested as a primary migration route for 

waters from t:he ABG adjac:ent to lthcs DBG. ABG contaminant migr'ation i.s 

currently being addr-e ssetll in other studies. Monitoring c~f the wells c:urrently 

emplaced at t.he DBG has :i.ndicated little if any potential for migrat::i.on 

eastwardly toward Sulphw Creek and the eastern NWSC boundaq. An additional 

cluster well approxim~t..e:K.y one-half mile south-southeast along, the mai.n ridge 

would help assess po&zntial DBG contaminant migration in tha.ts directi:crn. Adi - 

ditional surface and :~ear surface soil salmples east of the D13G in the out:crop 

area of the Pennsylvo xj art-Missi ssippian c'ontact and the Go Lconda/Hanc:!:} 

Limestone in the drai,nagc gully along, cross section BH would help veri fy the 

conclusion that contominmts have not migrated eastward. 

Recommendations _-C-A 

73. Wells at the IIIBG shoulld be samlpled again for contaminant groups 

that were det:ected in the <June, ll988# sampling. The Phase I'II Release 

Characterization of the IEBG will. inc.lude five consecutive rounds of !;ilmplirlg,, 

the first round to smplte f-or Appendlix IX, in all DBG wel..'ls (The Apptz!nd~,x. IX 

i.s a list of hazardou:; constituents required by USEPA to be scrleened at 

hazardous waste treatment:, storage or disposal facilities' 12-y t:hie ope!x-ij,tclrs of 

the facilities. See ?eder8al. Regist:er, 1987). The metal barium should be 

analyzed for since it. was det:ected in DBG samples earlier. 

'74 _ Further at: :enq,t should be made to identify parameter:!; uniquely 

indicative of compounds present at the DBG or breakdown products of those 

compounds. Attempts :~;houlcl focus on discussion wit'h Crane per,s:>nnel familiar 

with dye chemistry atld on CC/MS libraries of indicator compound:!; massoc :iatecl 

with the dyes. 
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75. One additional well clluster should be emplaced on the ridge line 

southeast of the DBG approximately 2500 ft from the burial trenches. .h well 

(03C34) has already been emplaced in the Bleech Creek aquifer approxim8ately 

4000 ft SE of the DBG near the r:idge road. Additional wells should h#r? 

installed in t.he Pennsylvanian and Golcand.a/Haney aqui:fers I, i:E water producing 

zones exist, i,mmediately near we:L:L 04!CO9 t'o replace the " dry In well in the 

Golconda/Haney and to ensure monitoring of 'any SE component of flow. 

'76. Surface and near SurfiPcSe sc11i.1. samples should be obtained :in the 

drainage gully east of thrs drainage divide along cross section BB. Siullpltes 

should be taken near the Pennsylvanian-Mississippian c'ontact , ir, the 

Golconda/Haney outcrop area, and <at. the Beech Creek out:crc)p near elevation 

590. Soil samples will help revle,al any unexpected migration ofi' DBG 

contaminants to the east:: toNward 1Sulphur Creek and the NWSC boundary. 
7' 7 . The D.BG irrve::;ti~,~ation should proceed to the Phase III. S Relea:r;e 

Characterization to :incl.u~tle the ,a'bove recommendations. Additionally, 

quarterly sampling shou1.d be started to fulfill Permit:. requiremr::nt:s . 

Northern Division, Crane and WE:S should develop the list (~:f compaunds #and 

parameters to be monitored in the qruarterly sampling program. A sourc'e 

location Interim Measure should be conducted using geophysical techniques 

including magnetometer:, metal detecti.on or other remote sensing technique to 

better define the per:iml:?ter of the {@ye burial trenches at the ):)E)G. F'reci se 

trench location will b#e needed if the trench contents are determined to 

require removal or if capping or sealing of the burial. area is determined 

necessary. 
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Well No. 

TABLE I, Dye Bulc:lall Groun'ds Monitoring We1.I Data 

Elev, Top Screened Dat:e Formation Water El Wa,ter El 
Riser (ft)_Llzterval (ft) Scrn Set Screened 10/14/88 08/30/2!8 

Q 2 - 0 '1.. '740.85 
02-02 727.67 
02-03 722.38 
02-04. 7 19 . 0 2 
02-05 141.28 
02-06 738.67 
02-07 730.86 
02-08 732.22 
02co9 740.36 
02CO9P2 140.66 
O2Cl.O 716.47 
Q2ClOP2 116.39 
O2ClOP3 ;716.36 
O2Cll. ?15.31 
02Cll.P2 ?15.36 
02Cll..P3 715.66 
02c12 741.57 
02C12P2 141.82 
02C12P3 141.83 
02c13 725.11 
02C13P2 124.78 
02ClJP3 125.51 
02c14 116.40 
02C1..4P2 716.43 
02C1.4P3 116.26 
02c1..5 115.88 
02C151'2 115.77 
02C1.6 1725.36 
02C16P2 125.18 
02C1.'7 132.96 
02C17P2 732.84 
02Cl %.P3 133.38 
02Cl.8 737.31 
02Cl.8P2 '737.24 
02C18133 737.45 
0 2 c 1. 9 '733.35 
02CIOP2 '733.28 
02C1.9P3 733.63 
02C%O '115.06 
02C2OP2 71.4.92 
O2C2OP3 114.78 

7:113.05-722.60 
675.40-685.00 
659.09-668.20 
670.92-680.12 
6,78.60-688.08 
615.96-685.26 
6;76.86-685.10 
6'?4.45-683.35 
561..35-571.35 
647..1.6-646.16 
561.97-571.97 
642.39-652.39 
617.X6-682.16 
554.81-564.81 
633.06-643.06 
611.86-676.86 
557.47-567.47 
636.12-646.12 
70 5 . 3 3 - 710 " 33 
643.31-653.31. 
618.28-688.28 
703.01.-708.01 
5!iO.O0-560.00 
6 :2 9 . !.i 3 - 6 3 9 I 5 3 
666.66-676.66 
6:37.(.)8-647.08 
674.07-684.07 
6'34.26-644.26 
669.18-679.18 
6'34.36-644.36 
670.64-680.64 
705.28-7101.28 
6:36.5l.-646.51 
672.34-687 34 _ . 
7'l6.!1)5-721.95 
64 0 . 65 - 6 501 . 6 5 
67!.i.l8-685.18 
71!j.f+3-7201.43 
5 IO . :3fl- 5801. 3 
6/lCi.42-656m.42 
674.2X-684.28 

08/26/81 Upper Penn 
09/04!/81 Lower Penn 
09/03/81 Hardinsburg 
O9/04./81 Lower Penn 
09/05/81 Lower Penn 
09/23/81 Lower Penn 
O9/24-/81 Lower Penn 
139/25/81 Lower Penn 
01/23/88 Beech Creek 
01/26/88 Golc./Haney 
02/13/88 Beech Creek 
02/16/88 Golc.,/Haney 

Lower Penn 
02/29/88 Beech Creek 
03/02/88 Golc./Haney 
O3/05/88 Lower Penn 
O3/14/88 Beech Creek 
O3/21./88 Go1.c .,lHe.ney 
O3/18/88 Upper Penn 
03/28/88 Golc.,/Haney 
03/29/88 Lower Penn 
O3/3O/88 Upper Penn 
04/13/88 Beech Creek 
O4,'15/88 Golc . ,/Haney 
O4/19/88 Lower Penn 
O5/10/88 Golc.,/Haney 
O5/11./88 Lower Penn 
O5/16/88 Golc./Ha.ney 
05/17/88 Lower Penn 
105/23/88 Gol(:.,/Ha.ney 
O5/26/88 Lower Penn 
105/27/88 Upper Penn 
106/06/88 Golc.,/Hnney 
rO6/07/88 Lower Penn 
106/07/88 Upper Penn 
106/1b/88 Golc .,/Haney 
Q6/15/88 Lower Penn 
06/16/88 Upper Penn 
O6/29/88 Beech Creek 
106/22/88 Gol.c.,/Haney 
106/23/88 Lower Pc!.nn 

7 2 0 " f-41 5 
6 81 II 4 7 
6 '7 7 ., !.:I 8 
67 9 " ti 2 
6 84 ., 08 
6 8 3 " II 7 
6 8 3 II 5 6 
683,l.Z 
5 6 9 I lil 6 
B:Loc.::k:.ecl 
5 6 9 ';;7 '7' 

6 '7 1 ,, (':I 7 
686 I6 
565 I:;1 1. 
64 3 :!I 6 
6'7 8 3 fi 
567 37 
6 '7 7 :.!I' 2 
7 '1 9 :!:I 3 
654 F11. 
684 , 08 
7 '1 2 I::i; 1. 
5 6 7 *:I ('I d' 
6 611 :? 3 
6 7 8 ' :I t:i 
64 7 r',8 
6 '7 9 f!i 7 
637 56 
68 i I r::,8 
644 06 
tit?:3 " !:I4 

111 H.'Y 
64 3 h.1. 
68 3s 'ICC 
7' 1 7 '11 !:j 

64 61 i'lbl:j 
6.93 ',8 

D iI:1 “11 

-5 7' 4. '5' (; I, 
6 "II 5 (I, 2 
0 silt5 :I a 

720.35 
681.27 
676.38 
679.82 
683.68 
683.67 
683.26 
682.92 
570.36 

EJoc'ked 
569.57 
6172.77 
15 8.5 . 7 G 
565.81 
642.86 
678.26 
570.47 
68.5 . 92 
'7 19 . 2 3 
654. 01 
68:3 . 78 
'ii 1 2 . 4 1 
56'7 . 30 
6 61 :3 " 0 3 
6 7 8 . 5 6 
h4'7 , 38 
679.97 
640.06 
68'1.88 
64 3 . 56 
68 3 . 24 

DRY 
64 6 . 41 
683.54 
I17.25 
046 . 5 5 
683.78 

DRY 
5 74 . 3 6 
655.52 
096.08 
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TABLE 2 .mmWorizontal and vertical data for the DBIG_,- 

Well No. 

02-01 
02-02 
02-03 
02-04 
02-05 
02-06 
02-O-I 
02-08 
02CO!? 
02Cl.O 
02c:1.1 
02c:1.2 
02cl.3 
02Cl4 
02C1.5 
02C'1.6 
0 2 Cl. '7 
02C1.8 
02C'l.O 
02CZ!O 

Northing Elasting 
inearest ft) (nearest ftZ. 

596,550 
596,074 
595,916 
595,915 
596,645 
596,385 
596,233 
596,224 
597,056 
596,142 
595,829 
596,670 
596,436 
595,964 
595,880 
596,177 
596,473 
596,611 
596,225 
596,769 

Elm. Top of Riser 
ft ----'.. 

740.85 
7 2 7 . 6 1 
7 12 2 . 3 a 
:7 1 9 I) CI 2 
7 4 I . 2 a 
;7 3 8 " 6 7 
;7 30 " 8 6 
:7 3 2 . 2 2 
:740 . 36 
.7 16 . 4 7 
'7 1 5 . :i!l 1 
74 11 . .“:i 7 

7 2 5 ~ II. 1 

'7 1 6 . 4 0 
.7 1 5 L 0 8 
'7 2 5 I ::il# (:I 
'7 3 2 . !I:r t:, 
‘7 3 7 . 3 1 
'7 3 3 * ::ii ."I' 
'7 1 5 I (':1(1~ 

Note: Northings and eavt.:Lngs are Indiana West Zone State :Plancii! Coords, 
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Table .!I Aquifer prot)erties for types of poros~ity -.-A"--- 

I-~~~~ 1 Fracture poro~='~~porosity- 

Physical situation 1:ntergranula.r 
pores of various 

". . -"-.-----_- -----,-,-, ------- 
Homogeneity 'Usual.ly i.sotr0~pi.c 

because o:fi 
fracture spacing 

I.. -,_-..-____--__-- -----""---,-,,, .--.------ 
Flow regime Lami.nar 

D 'Amy fl.ow Non-d"Arcy flow 

.__.-,,-..- ------ - -,--,,,-"""--w-",,,- ..,__" ------ 

Water table 'Well.-defi.ned water ar surface aves as 
tab1.e surface 

whirh may be at, 

<adjacent water 

Response to short- s l.ow 
term events 

:-z--c=- ---,, -I"-- ---,,------ 
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Table 4 , We:LYLs sample'd at the DBG June 2'7-31, 1988. 

Well No. &guifer Represented 
02-02 "upper" Penn. 
02-04 "lower" Penn. 
02-05 '"lower" Penn. 
02ClOP2 Golconda/H.ane:y 
02ClOP3 '"lower" Penn 
02Cll Beech Creek 
02CllP2 Golconda/H.ane 
02CllP3 "lower" Penn. 
02C12P3 "upper" Penn. 
02C13 Golconda/H.ane,y 
02C13P2 '"lower" Penn. 

Well No. 
02C13P3 
02C14 
02C14P2 
02C14P3 
d2C15 
02C15P2 
02C16 
02C16P2 
02C17 
02C17P2 
02C18 
02C18P2 

Aquifer Represented 
"upper" Penn. 

Beech Creek 
Golconda/Hane:y 

"lower" Penn. 
Golconcria/Hane:y 

"lower'" IIl'enn. 
Golconda/Haney 

"lower" Penn. 
Glolc~onder/Hane!:)r 

" lower" Penn . 
GuJlcar&~/Hane!y 

" 10we'r" Penn . 

Table 5. S!&narv of Sa.mple Types Collected at the D.K. 

Samp1.e Filtered (F) or Acid 
Nonfiltered (N) Preservative 

Priority pol.lut an.t meta.ls F NI ii. t:.r i. c 
Priority pol.lutant. VOA,'s N nori~e 
Priority po3.lutant PCB/'Pest. N I7 011 e 
Priority pol.lut ant BNA's N none 

TOC F Hydrochl.or~i~:: 
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Table 6. Conductivity, salinity and pH val.ues 

Sallimity 
(ppt)l 

HNu 
(wm) 

02C14PO3 - 
02C14 - 

02C14PO2 - 
O2C15 

02Cl.5PO2 -- 
02C1.6 .-___--" 

02C16PO2 

I..!500 ,,11--1.---- ---*m--.--,-.,, 1.1-1-.----- 
75 _. -,,I .-_-- --- -.- _,,- -----_ 

5000 11.70 I. -1,- .-_-_I- --- 
:300 8.55 ,I. -*_-.._I---- --- 1*--1-----_ 
750 10.90 . _I,_-.---- ----- -1--1,---- . ,-...- .1-------- 
700 ,,-,I. -,-- .-,I--- ---- -__-",*_---,,-,I,,-,,,- - .,,-_- -..------ 
700 8.90 

02ClOPO2 I 650 I 6.95 1 10 . 5 I 26.0 

02-04 I.650 L 7.50 1 1.0 1 0.0 .--.--- -- _-.---,I,, m.-------- __-,__---- ---e-,,,---m---p 
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iI Detected 'VOC Concentrations in rng/luf,- Table "'I 

1 ; Methylene Chloride Chloroform Acetone 

Detection Limit 0. 005 0.005 0 . 1 
(mg/l.. > -. -_-.-_------ -~-*-----~,-,,,. --.-___-___-- 

Drinking Water None Listed 0.00019 (cancer None Listed 
Standard (mg/l) .risk factor) ,-. -,--..-----m--- --1--,-," .-_1------ 

Well Number 
. -,--,.-------- ---l--lllll~. --e--.--m----- 

02612PO3 0.01 -. -w-.-s----- .--*l----,-,l,,-,,"---.l-.- ----- 
02C1.3 0.011 1.91. _. -,--.--- ----- _--*I---_,,- ,,,, ---_--.- ----_ 

02C18PO2 0.0065 3 . 5 _I_. -,w-..-m------- --,,,m---,--,,-,," ------------ 
02C17 0.007 --I -- -------- -I_-*__-----,,- ,,,, ----_-.-----_ 
SP-C ,,,-~.I.. -,,-. .-------- -_-,"__--l,-_,,-,,,---.- _,-. - ---- 

02-w 0. 104 I-. -"-- .-1----1------ -__-,,,__-.-----,,-.."ll-I.,,I-,----- 
0210CE'02 _.,-,--..----___- ----*--.---l,- ,,,. ".'4:.----- 
02C13PO3 -. -,_I .-_------ ~~----~,l-.,"C-- I.-_, -----~- 
02ClOPO3 _I.-.----- __-11--.--,_,,-,,,. ---.-_ ----- 
02C13I~'O 0.0074 -. -,----------- -v-------1,-..*---------- 

02C18 10.027 0.011 --I_ I-- ,... -,,-- ,..- ___---- _"_- .------ 
02C14YO2 ,,.. -,,--. .I,------- ----1-,,1,------ ,_,, -,., 1.,1-1--.----- 

02Cl4 I.. -._-. .--1---1- _,I_---~ 
02C161'02 -. . -,_-.. ._I------- ---*.11-.-1-1.,-.., .l__.------ 
02C15PO2 --. --- .-"------- -l_-.,l-.--,-l,,-,,, -_------- 
02c11I:'02 _. . -,_-. .-_------- -__-1--1111-..1 -.I_-,----- 
02C111'03 _. . -,--I-_------ _------ 

02Cll -. . -,_I .-_-------- ___I___-- 
02-01 -,,I.. -._- .-_---_I-- _,-,.--_I--- 
02C1.5 0.0058 --I.. -,,_-.-_-__------ -__-l---- ,_,, -,,, -.-_,------ 

02C141'02 -_. -,--..---__----- -I-.----- 
02C17PO2 
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l'ai!llc' I' . (con'd) 
- -- : 

Methylene Chloride 

:IW5 3.70 023 ,498 
11 Jan, 1991 

-, -- - 
Chloroform Acetone - 

Detection Limit 0 * 005 0.005 0.1 
(Ml 1 I.. -,w-.--- --m-m ____,-,, _ ---,.,,,-,,,. m-w .,.- ---m--m 

Drinking Water None Listed 0.00019 (cancer None Listed 
Standard (mg/l) risk factor) _.. -,-. ------I__ _lwl-----*-,,l. -------- 

02C16 0.0072 1 . 7 Il. -_ ._,_-.. -,----I- -I---" ,_--_,,_, I -,,,. --.II-(-.---- -- --- 
02-05 

:-E==--D- I ==:=I-=-- 
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Tab]. (, 5 8 . Detect-ed BNA Concentrations --L- in mg/1. 

s-...---l-l,,-,,, - I---.---~ 

None Listed 1.. 5 None Listed 

m-mm---,,-,, _-----~ 

-- -,.,-,,,--.-- ------ 
0.024 ---w--,-m”-..,--__- .--“---- 
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Table 9. Detected Nitropren Compound Concentrations in mn/l. .--.--- 

Well Number I I I 

SP-c 0 . 1 08 
.- . -,,_I .-I,-- 

02-04 0.404 

02ClOPO2 

--I 

2.61 . -,-. .-I-- 
02C13PO3 0.1434 

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

02C10P03 I 0 . 1. 5 ?I .-11--.-,-- 
02C13PO2 8 c) 4 I 

___-__- p&~----,,-{ .-.y!----- 

02C18 2 , 41 0.908 

--- ,- ,, 02C14PO2 ,.-,--..-,,"~ ------ t 

1.44 ----_- -I_-----,I,, .,---.*__.------- 
2 ;I . 04 0.208 1.94. 

02C16PO2 

02C15PO2 
--,I 

02CllPO2 __I-_- 
02CllPO3 

3.42 .-.--..-,-- -------- ,,,---1.1,_--,----- 
0.049 .-,--.-l-------- ,,,--.I__"_-_----- 
0 . 1 Z! !;I .-I,_- .-,-------m- ,,,---.-_-I----- 

.----- ,,,---.-------- 
0,092 

02Cll 5 ../I 1.08 3.42 - II ,,. .-,_ -..-,-- ----em ,,---.-----.---7- 
02-01 0 ,, !j 083 0.715 0 . 0 S! r3 

, 02Cll:I 

I 02C14PO3 
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Table 10 Detected Metals Anlions and TOC Concentrations; i.n mg,,/l, * -..-Z---L--- 

Sb 1 As 1 Be Sb 1 As 1 Be 

Det Lim Det Lim 0.005 0 . 005 0, CM5 0.005 0 . 005 0, CM5 
(w/l) (w/l) 

- 
,-e.,.-,-. m---- ,-e.,.-,-. m---- 

DW St. DW St. Cl.l~+6 - Cl.l~+6 0 0 5 Not 0 0 5 Not 
(w/l > (w/l > Listed Listed -_. -,_-..--. .--- -_. -,_-..--. .--- 

Well No. Well No. 
-. -,m-.-w-. _----- -. -,m-.-w-. _----- 

02C12PO3 0.006 02C12PO3 0.006 ASI ~ ~0113 ASI ~ ~0113 
_-._I-. __I--- _-._I-. __I--- 

02C13 02C13 0 ~ '0 II.8 0 ~ '0 II.8 _.I -,m-.--- _.I -,m-.--- ---- ---- 
02C18PO2 02C18PO2 O.,Ol 0 ( 01119 O.,Ol 0 ( 01119 __, -.,_-.-,,_-. _--- __, -.,_-.-,,_-. _--- 

02C17 02C17 0 " 0 11 7 0 " 0 11 7 I-.-.---.---._--- I-.-.---.---._--- 
SP-c SP-c 10 ,, 0 :r 4 10 " 0 :r 4 "_.. -"-- .----. _I--- "_.. -"-- .----. _I--- 

02-04 02-04 0 (I 0 14 0 (I 0 14 I-, -,--.I--_ _--- I-, -,--.I--_ _--- 
02CIOPO2 02CIOPO2 Cl.,011 10 ,, 0 ::t 7 C).,Oll 10 ,, 0 ::t 7 _"_., -.-I .-I-_ __I_-- _"_., -.-I .-I-_ __I_-- 
02C13PO3 02C13PO3 ~0 " 024 ~0 " 024 -- -- .I*", -,._-. .-I-_ ------ .I*", -,._-. .-I-_ ------ 
02ClOPO3 02ClOPO3 Nl3 * 0 11 9 Nl3 * 0 11 9 . -._I.-._-_ _---- . -._I.-._-_ _---- 
02C13PO2 02C13PO2 0.011 0 I 0 2 2 0.011 0 I 0 2 2 I.. -,,w-.-*v--m .----- I.. -,,w-.-*v--m .----- 

02C18 02C18 0 , 0 24 0 , 0 24 --- --- ,,". .-,.--.-,, I---_ .---- ,,". .-,.--.-,, I---_ .---- 
02Cl4.PO2 02Cl4.PO2 0 . 0 :L 8 0 . 0 :L 8 I _._,_ -.-,,-~-- I _._,_ -.-,,-~-- _---- _---- 

02C14 02C14 -_.-,,--,.. ---_ _----- -_.-,,--,.. ---_ _----- 
02C16PO2 02C16PO2 0 . 008 0 . 008 --"-_. -,--..-"--- _---- 
02C1.5PO2 --- ."-..-,--.---- .---- 
02Cl.lPO2 --- ,,-.. -,--.----.---- 
02CllPO3 0 . 005 -.-.---I- .--- 

02Clll. --- 
0 2 ." 0 1 

02C15 --"._1-,--..-.., 
02C14PO3 ----" ---.-._. 
02Cl.7PO2 A ---A- 
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Ta'b I e 1 0 * (c"on'cl) 

02C16 1 I I I 0.0002 

~~~------ 

Blank 1 

-t 

_ -11.--- 
Blank 2 I_ -,--.-- 

Seep - 6 ‘1’8 . ,3" 

soil 

--..--- 

1.2 

0.0009 

0.0004 

0.219 

11 .lra11, 1.991 

27.8 I 8.6'7 I 18.9 

! ---I Ee-------.--- 
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Table 10 (con’d) . 
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-----I Ni 

02C16 0.001 

Blank 1 0.001 0.005 

Blank 2 0.003 t 10 o 00'7 
-*- ..----- 

--A*.+;,, ToC ,- 

0,441 ---- 
I 

t 

-m-m-,,-,,,- 
'0.171 

139 I 343!5CD 

Cl so4 --.--- 

14.5 189 

78.6 1635 ------- 

I 

--- 

83 



Compound 
As 
Cd 
Cr 
Pb 
Ni 
Se 
Zn 
so4 

N03-N 

#:N!S 170 023 498 
11 Jan, 1991 

Table 11. l,e,ve!ls (ppm)i of' Selected Compounds in Spring C 
and DBG Beech Creek Wells. 

Spri.ng C 
0 . 014 
0.0001 

ND 
0 , cro:21 

0.001 
0 . 007 

ND 
41. 

0 "32 21 . rl 

Well 02Cll --. 
0.021 

ND 
0 . 0:1. 5 
0.032 
0.006 
0 . 0'1.4 
0 . 0 '3 8 

392 
1.080 

WeI. 02C14 -.-em-- 
ND 

0 " El 
0 "001 
0.005 
0.005 

ND 
2 (15 

0 ,, 060 
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Appendix A. Logs of Borings at the Dye Burial Grounds 
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24.44 

(‘23.46 

722.k 

721.4t 

720.4t 

;/1*.,.4c 

71t<.4l 

717.k 

716.4 

-. 
- - cr 

-. 
Lo-- -. 

_-. -. -. ., ..- I. o-’ -. .- 
-. -. 

5.g: 

- 
5.E 

- 
- 

See page one for over- 
burden lnformatlon. 

No recovery - highly uea 
sandstone 

-+’ clay seam-soft 

- )” clay seam-soft 

Sandstone 

red 

31A4. 

-- 

tr 

-- 

-- 

-- 

26 Au&Jst 1981 

. - 
811 3145 

Run 1 -7 

: ,.<I 4145 
Reo 4.3: -. 

.,‘ LussO.0 : 

,;:g tE;;;~ol;y- 5 

. .I, ,‘I- ,‘l‘OSS - -- 
hi ‘.: ‘,‘o t 

1;11 ActIon Smooth -. 
mti~ l-et Brown 



714.4t 

712.4' 

- I Sandstone, see below - - 

closed break 

Sandstone Interbedded WI 
clay, nlltutone, llmon 

various shades o'f grey 
Is uniform and ranges 
to fine with quartz gr 

Material is dry, 
weathered. Bedding is 
:hlckness ranging from 

1-i 

saximum. 

15. I- 

Run 2 

ZA-fractured 

, Sandstoner same 

closed break 

, 11’ 
colt 

and I 
Grail 
m ve: 
q pr4 

lablc 
stlnc 
in. 

00% 

27 Auguet 1981 

HL - 
fhgan 9815 
End 1.0i20.. .’ f,oaa- 
TIW 65 nib 
Drl time%0 min 
Il./d ,pw:..t 100-120 psi 
V.alur proas - 
f,l :.I ;'5 r 
ir:1 ,lctioo Smooth 
td-71' rat Brown 

Bit. blocked ot‘f. 

I- I’ll,, 3 
.:,10140 ! I.1 4.15' 

I 11110. 2 Is.::., - 
I 

:30 mln, C~i;.blu - 

I 

. 
.I 1:r.-, 

T 
mln 

- ' ,,,'C.~.~l O-200 psi 
.-1 p,LJss - 

i..: 7jt 
1 Actlon Smooth - 

n-.tsc ltlt Brown 

- 



L 
I- 
I i 

I 
I 

I 

I 
\ 
/ / / / 

. 

/ 
/ 

I 

#’ 

:; 

-1 

No recovery 

-fractured alltaone 
Slltstonel brown, dry, and 

breaks very easily. 

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

Sandstone with llgniter sag 

Run 5 

-fractured 
7 Run6 
'Limonlte with pyrltel and cl 

py-rltu: red, blw, blacl 
vary Irard, and hae hlgh : 
gravity. 

No recovery 

Run 7 

fractured sandstone and cl 

Sandstone, same 

- 
EOlL 
cov- 
!I” 
L 
- 

i2.0: 

3.0$ 
:0- 
1 co 
:11’1 

3.03 

- 

6V.C 

- 

-- 

Drl 'time 25 mln 
iiyd press loo-120 psi 
Y)ater press - 
RPY#W_e 
Drl Action Smooth 
i7nt.r rat - 

GA..” f-v. 
Bit blocked off. 

Ilrl IIU~ 50 mln 
Hyrl ,>, 3 ,..100-200 psi 
:\:I I u, , “.#;,. - 
kW y-75 t 

NL - ICUI. 6 
tleran2*05 rt,,u ~0.6' 
End 2130 LUSL - 
Time25 mln colt4 - 
Or1 tlms 20 plln 

Hyd pr0*300 psl 
Hater p cab- 

c RPM50 _ 
Drl Act 1on hwh 
Rater ret - 

Rornrrrb - 

Qwmrk:~ Bit blocked off --A: 



$4.46 

593.46 

i92.46 

691.46 

690.4t 

689.W 

688.4t 

607.4-t 

1* -- 

-L I 
Sandstone I same except vez 

- - hard. 
- 

c>clay/silti grey and soft 

2re - Run 9 
--- 

h-on 32.0 t0 32.25 -. gray f 
-- 

--.: 

------- Sandstone Interbedded with 
13+3- d grey ahala(1/32 to l/2 1: 

atone is grey to orange I 
- - color, hard, and fine-grz 

- - - 

- Sandstone from 34.0 to 35. 
grey in color. 

- Sandstone from 35.0 to 37. 
.-.-- brown to orange brown an 

no shale seams. 

II- 

-E:-- 

Run 10 -- 

. 
l/16 in. 1lgnlt.e 

‘3.0% 

ston 

me 0 
Sa 

m in 
!d. 

a diu 

B ll( 
onta: 

1OO.l 

100.l 

brow 
dgr 
a. 

p.o)L 

-- 

- 

l- 

-- 

- 

kanc 
1 shi 

I 

DL - RUI, 8 

Rome7 rb- 
Bit blocked off. 

-- 
Ill.- HUI. 9 -: 
B0~:;1n4120 
thl4r 40 

Ret 1.7' I: 
Lost 0.X’- 

Tltie20 mln Calr; - Z 
Drl 1.1140 20 min 
IlYll prvua 200 psi 
WLltur prHYe - 
hPM jo-1.00 t 
Lrl Action Smooth 
water ret - 

hd!l.\fk~ 
Bit blocked off, 

28 Auyet 1981 .’ 
WL- 
Bogan 9 I26 

Run 10 : 

Elrd 11106 
Ret 4.85’~. 
LOW 

C. 

T~xe 100 nln Gail - -1 
Drl time90 mln 
tiyd pw,ssao-100 
F:al "F preae. 
nf4 75 :f: 
Drl ActlonSmooth 
wn1or- ,'I', - 

* ,(... .: - 

!g 

*L - Run 11 - 
BL+W 11120 Reo 4.2’ z. 
End 1830 
T,d30 mln 

Loss - 7 
Cal0 - 

111.1 ttme 120 mln 
111'1 prea* loo-1Y ptil - 
C:tlur pruaa- 
kf if35 t 
UII AotlonSmooth 
watar ret- 



mhlls seamar Suxdstone 
is vuioua shades of brc 
uniform, fine-grained, 1 
quartz i5ralns rrmdonlrui 

Roa 45.5 to 40.2 ld.tsInAt 
andmtone and shah w1t.h 

MderateLy frlaUe and c 
occur in shale sbms, 

Fmm 49.0 to 51.1 it pey 
CPBY shals(70X) interbed 
fine-galned, gray tis 

5 me! 
KOWfl 

idln 

0 tire 

100.0: 

dark 
1 wltl 
ne(3@ 

Y 

-- 

29 huguat 1981 

aId - 
Beflla 11@30 

itur, 12 

End 12115 
itb0 2.!f5’ 

Tm 45 mln 
Loot - 
CAIA - 

or1 td+5 mln 



I i_ 
l 
I - -- 

674.46 

673.M 

672.46 

67O.W 

IC FORI 
UAR 7, 

Sha.le(?ti) nlth lnterbedde 
sandstone(30$) 

0.15 ft dark grey s;hale ------_--__--___-___------- 

Shal.01 green in co.lor, unl 
Ixlttle, and soft. 

Hl&ly fractured - possibly 
machine fractured. 

Run 14 
Recovered core to a;pm 

53.5 ft. 

Esld deDth is 54.5 ft 

Blew hole dry of all water, 
approximately one hour to I 
Will monitor in morning to 
coming in. Water level ro: 

overnight. Blew hole and j 
screen. 

Ran 
love 
be lf 
to 4 
Ital.1 

.orti 

r fo 
ter. 
ater 
0 ft 

we1 

RL- 

UUf~dn? 100 
Hurr 14 :> 
Reo 4.5' -- 

Eod 3140 Lorc1.0' 1: 
Time 90 mln CAiA- '7 
Or1 time $33 mln 
Hyd prose 300 pal :I 
dOt6r p‘-MIS - -- 

P I?.1 ‘70 

Grl Action Smooth 
YCatar retBrown --. 

Hrmarkw 

-- 
-- 

s 

WOLL “0. - 
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DRILLIHG LOG 
DWISION 

-- 

,,:,,,” 

1. DIRECXION OF HOLE 

Ltf YSRTIC,.L OWCLINED 

-- 
. TRKKHESS OF OVERBURDEN 
-- 8.6 
. DaPTH DRILLED INTO ROCK 
-- 

Gi 

DEW&l OF HOLE 

-I- 

C)EPTH LEOEI 

b c 
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/ 

/ 
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/ 
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-- 
HOI. No. I&E;- z-~9:-.& 

OI”IS,O” INSTALLATION 

DRILLING LOG 
SHEET 2 

-- 
PROJECT 

OF, ~--SHEETS 

110. SIZE AND TYPE OF BIT 

-- 
12. MANUFACTURER’S DESIGNATION OF DRILL. 

DRILLING AGENCY 
1 

-- 
“OLE INO. (An .hp*n am *.wfns Ill,. ] 

- 13. TOTAL “0. OF OVER- M*T”III)ED 

ad ,,,a nu.bd i?-&3 0 

II”“DC”SAYPLCStAKE” 
! 

j “ND1ST”R i 

-e-- 
“IME OF DRILLER ‘1. TOTAL WUMOER CORE BOXES 

1s. LLEVATIO” GROUND WATER I 

DEPTH DRILLED INTO ROCK 
((1. TOTAL CORE RLCOVERY FOR BORING 

TOTAL 1 
-- 

LEVATI 01 

‘Ttf OF HOLL I 

DI-LPT” LEGEND CLASSIFICATION OF MATERIALS 
(l~wkd$anl r : 



nOLENO.holkm a *.wlnd NN.l 
ad m. “lrnbd y.- ZD’i r 

WAYEOF.ER 
$5. ELEVATION GROUND WATER 

OIRECTIONOFHOLE 

~VCRT c*!. f-JlNCLlNED 

-- 
THICKNESS OF OVERBURDEN 

-- 

OEPTH OR,LLEO INTO ROCK 
-- 

l T*R*EO 
1s. OATE “OLE 

-L 

I COMPLLTED 

DEC. FROM “ERT. 

l,. ELEVATION TOP OF HOLE 

- 10. TOTAL CORE RECOVERY FOR BORING * 

1% 510NATURE OF INSPECTOR 

TOTAL c 

LEVATlOl 

A 

T” OF HOLE 

,,I,,,,, 

i. 

ox OR 
‘ELE 

f’ .-- 



-- Hole No. Z-LO,” 

DR:ILLING LOG 
OIVWON IWSTALLATION SHEET 

Y ’ 

-- 
PROJECT 

OF ~-SHEETS 

(0. 312E AN0 TYPt? OF BIT 

-- 
. DRILLING AGENCY 

12. ~ANUFACTURER’S OESlGNATlON OF OR,LL I 

(--JlNCLIHED _ 
16. DATE HOLE 

DEC. FROM “EAT. 

-- 
THICKNESS OF OVERBURDEN 

-- 

OEPTII ORILLEO lNT0 ROCK 
-- 

~ 17. ELEVATION TOP 0~ HOLE 

18. TOTAL C0RE RECOVERY FOR BORlNt 

i*. SIGNATURE 0~ INSPECTOR 

TOTAL I 
v- 

LPVAT 01 

? 

?6 - 

CLASSIFICATION OF L(ATERIALS 
(D~*CdpllCd 

d - 

i3,F n//t/ 
-3.6-4 37.7/ 
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- - - 
.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- .- 

.- 
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no10 No. .z-zoc 
Dt”l5,oN 

DRILLING LOG 
INSTALLATION SHEET 4Ty 

.PRDJEC:T 
OF/~SHEETt 

10. Sf7.L AND TIP6 OF BIT 

1 . 

=-5zFi~mrdhr,a. 0, Sr.#laJ 

M - SHOWN ffBM w MSL) 

I 

I.DR(LLIIIO*CiEHCY 
I?.. NANUFACTURER’S DESIGNATION OF ,,R,CL 

-- 
l. HOLE NO. fA* .ho*n 4 dr.wt”# t,,, .I 

- 11. TOTAL NO. OF OVER- 

md tn. nunbrl 
W~DENSAUPLESTAKEN 

S?-crt3c 
-- 
i. NANE OF DRILLER ~- 14. TOTAL NUMOER CORE BGXES 

15. ELEVATION GROUND WATER 

r75iiEzDIRECTIOHOI’ HOLE 

ovERTIC*L l--JIHCLWED 
16. UATE HOLE 

DEO. FROM Y ERT. 

-- 
. THICKNESS Of’ OVERBURDEN 
-- 

DEPTH GRILLED INTO ROCK 
-- 

- 17. ELEVATION TOP OF “OLE 

-- 16. TOTAL CORE RECOVERY FOR BORING 

19. SlGWATlJRL OF INSPECTOR 

. TOTAL ‘TN OF HOLE 
- 

ELLVATIC DEPTH LEGEN 
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CLASSIFICA’IION OF YATERIALI 
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D1V,5fON 

DRJLLING LOG 
PROJE:T 

OR(LLING AGENCY 

H*YEOF GRtLLER 

Hole No. <z - < ‘I: ‘5 

INSTALLATION SHEET g 

OF / 5%4EETS 

10. SIZE AN0 TYPE OF BIT 

11. DA~lON SHOWN (,%M Q “$,J 

42. NA”“FACT”REW.5 DESfGNATfON OF ORlLL 

13. TOTAL NO. OF OVER- ,Dlst”RoEo 
OVROENSAMPLES TAKEN, 

( “HDI4T”RB 

44. TOTAL NUYOER CORE BOXES 

IS. ELEVATION GROUND WATER I 

TOTAL L 
PM 

.EVATI 31 

iFiFGz?ION OF HOLE , LTAR‘rED 
J 

16. OATE HOLE 
ICOMPLETED 

OVLnTICAL OWCLINED ‘Dec. FROM “ERT. I 

- 17. ELEVATION TOP OF WGLE 
TNICKNESJ OF OVERBURDEN 

- 16. TOTAL CORE RECOVERY FOR BORlWG 
DEPTH ORtLLED INTO ROCK 

* 

. 19. SlGNA.TURE OF INSPECTOR 

TH OF HOLfz 

CLASSIFICATION OF YATERIALS 
f~%*crfptrod 

NG FORM 10 ,L ___ __.. __.-._ ._ ___ _-__. -__ 



DRILLING LOG 
. PROJfx T 

12. MANUFACTURER’S DESIGNATION OF WIlLL 

I 

. TOTAL DEPTH OF “OLE 

JG FORL 

I 

YITER‘ALS 
nl 

d 

-3 I7 
4 

L 
48 /- <- - : 1 i-. ! - 

i- 
! - 

6.7 

I- 1; 

,’ 

-- 

-- 

-- 
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DIVISION 

DRlLLlNG LOG 
PROJECT 

. DRILLING AGENCY 

HOLE NO. CA. 
I l nd ,a nwnbd 

.ho~n en d,.x.iry ,tnei 

2 
. NAME OF DRILLER 

.OIREC.ruotd OF HOLE 
-- 

OY.FITICAL (-JNCLlNED , 

THICtWESS OF OVERBURDEN 
L 

DEPTH DRILLED INTO ROCK 
TOTAL CORE ReCOVERY FOR BORtNt 

19. SIGNATURE OF lNSPEtTOR 

TOTAL I 
L_ 

.LEVIT,O 

a- 

‘TM OF HOLE 

DEPTH LEGEN, 
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Hot. No. z-2% 
0lVlSl0N INSTALLATION 

DiRlLLING LOG 
SNEET 9 1 

P(IOIECT 
OF /*HEETS 

IO. stzt AND TYPI! OF BIT 

1 L DATUM F-ON SHOWN (my o1 =Q 

.OR)LLINC AGENCY 
‘2. MANUFACTURER’S DESIGNATION OF DRILL 

.HOLE NO. (A. .ho*n ~1 rb.rl~ 11t1.1 
p 11. TOTAL NO. OF OVER- 

I 

OIST”ROE0 
WROLNSAMPLESTAKEN 

i UHDIST”“lJED 

l nd ,N. nunbd z- zoc 
.WAUE OF DRILLER - 14. TOTAL NUMOER CORE BOXES 

IS. ELEVATION GROUNO ,“AT(ER 

.DIAE~:TloN OF HOLE 
I 

16. DATE MOLE 
1 *T*RT8D I COUPLETeD 

f--JVliRflCAL OlNCLlNED DEC. FRQU “6RT. t 

- IT. ELEVATION TOP OF “OLE 
TNICKNESS OF OVERBURDEN 

DEPTH DRILLED INTO ROCK 
- IS. TOTAL CORE RECOVERY FOR GORING 5. 

tP. SIGNATURE OF INSPECTOR 

TOTAL DEPTH OF NOLE I 

-- 
4G FOl?h 1 
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CLASSIFICATION OF MATERIALS 
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-N SHOWN (T-DA, 1 . 01 MsL> 

II. MANUFACTURER’S OESIGNATION OF Dt,,LL I 
i%iiikNG AGENCY 

ii=ii! NO. fA.,.hm.,, on dmrlkt tltla! 
‘5. TOTAL NO. OF OVER- 

l “- -- 
wRoENSAYPLPSr.rE” 

j D(~TURIIED 1 “ND,IT”Rll 

d ,,I. msnba, 
z-zoc I 

--- . . ..-.. 
! 

NAUE OF DRILLER - 14. TOTAL NUMBER CORE BOXES 

1% ELEVATION GROUND WATER 

DIRE(:TION OF “OLE 
I” n..ze Ycil c 

ISTARTED 
I 

ICOUPLETEO 
]YI:RTlC*L CI)INCLWEO 

--. -... - ..--_ 
oat. FROM “CRT. l- 

- 
TN - 
oerrn “RI 

-_ 

lICKMESS OF OVERBUROEN 
- 17. ELEVATION TOP OF HOLE 

- 
--.. -- 

LLEO INTO ROCK 
~-- IS. TOTAL CORL RECOVERY con 

IS. SIGNATURE 
- -.I BORlNG 

OF INSPECTOR 

EVA, IC 

II- 

DEPTH LEGE 

b 
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CLASSIFICATION OF MATERlALS 
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DRILLING Loci 
.PIOJH:T 

IO. 317.C AND TYPC OF BIT 

-ION (C,m,,,k.,.. o, SI.,,~.,,, 

=tlON SH6WN(rtlW e. USLJ 1 . 

I. ORlLLlNG AGENCY 
12. MANUFACTURER’S DESIGNATION OF DRILL 

---I 

1. HOLE wo. (A. .hOll) on &&ii- ‘). ToTAL ldo. OF oVER- 
cMST”“~EO 

.d llh maabr) 
OUROEN SAMPLES TAKEN 

i UHDlSTURe4ED 

i NAME OF DRILLER 

1 z-ac. 

- 16. TOTAL MUMtIER CORE BOXES 

1S. CLEVATION GROUWO WATER 

I. OIREC,‘,ON OP HOLE a_-_---- . -_..-. -~- 

f-JVERTICAL ~INCLIIYLD 13C.2. PROM YERT. 
16. OATE HOLC 

‘. THICK(XESS OF OVtRRUROEN 
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~‘~wxfpt~ud 

-- 

1Q -4L .-..._...s..... __,_,-,,_ _-_ ..̂ .̂  _-. 



I. 

2. 

9. 

4. 

6. 

a. 

7. 

*. 
r 
19. 

DRILLING LOG 

PROJECT M. SIZL AN0 TYPE OF BIT 
la. DAiUil FDR EL-U%> w 

-imfATlON fcmndkat.~ or SILl4) 

-%ii.LIWG AGENCY 

‘2. YAWUFACTUREA’S OESIGNATION OF DR,L,. I 

- 
HOLE NO. (A* ahrn a, &.,.l,q rrrc. 

~ 1% TOTAL NO. OF OVER- 

! 

lNST”“.ED 
DUROLW 9ANPLLS TAKEN 

! “NMlf”ll 

and HI. 4umwrl 
i Z-./z-~ 

NAME OF ORILLER - 14. TOTAL NUYBER CORE ROXES 

(6. LLLVATION GROUND *IA-TEA I 

%iikTlON OF NOLE 
I 

16. OATC HOLE 
*TaRTED 

OICRTICAL CI)IHCLINED _ 066. CROY “ERT. 

TNICKNE 
-- 

DCPTN II 
-- 

TOTAL E 

L.LVATIOl 

a 

mll 
- 

IEP 

T- 

1 I 

OFOVERBURD(EN 

.LLD INTO ROCK 

17. ELCV*T~ON TOP 0F HOLE 

16. TOTAL CORE RECOVERY FOR BORlNG 

TN OF HOLE 

>LPTN LEGENC 

?5- 

‘6 

3’7 

- 

f 

- 

.- 

” 

._ 

.- 

.- 

-. 

-- 

-. 

-. 

c_ 

-_ 

-- 

-. 

-. 

-. 

._. 

-. 

-. 

;1 

, T- :&3 
NO. 

I 

-- 
1 



DIVISION INSTALLATION 
Holo No. we--+ /PC+~ 

DRILLING LDG 
SHEET ,a * 

CROJ66T 
OF/r SHCETS 

10. SIZE MD TYPE OF BIT 

mm SHOYN m v 

DRILLING AGENCY 
12. YAYUFACTURER’S OESIGNATION OF DRILL 

6. 

HOLE NO. f& .honr an ct..- 
- 13. TOTAL NO. CI 

l ml ivh nuns3 : z-/re 
OUROLN 9ANrrr.. __ 

NAME OF ORILLER - 14. TOTAL NUYOER CORI 

IS. ELEVATION OROUNO WATER 

OIRECTI~N OF +eoLK 
-- 

I*TAITCD I COYPI .TS.. 

~YElTlCAL f-JlHCLIHED __- OLC. F)IOU YE”,. 
16. DATE NOLC 

1. THICKNESS OF OVERBURDEN 

9. DEPTH DNLLECI INTO ROCK 

9. 

t 

Cl 

IF OVER- 

! 

MITUROLD 
-. -1 I*KEN 

! “HDIST”RllED 

E BOXES 

I 
* - -.-.. -- . _I 

I 
- 17. ELCVATION TOP OF MOLE 

-- 16. TOTAL COW2 RECOVERY FOR OORING s 
1% SIGNATURE OF INSPECTOR 

TOTAL. 1 
-- 

LEVATIO 

‘TN OF HOLE I I 
CLASSIFICATION OF MATERIALS 

a~..ocprJall 

b 

40 -- 

-- 

?/--- 

3r---- 

i3- 

‘I/-z” 

-_ 

7$-L-. 
-. 

-. 
-. 

16 z. 

77 

- 
- - 

l8-Z - 

i 

- - 

‘P- - - 
- 
- - 

- 922.3 ’ 



.,r, 

OlVlSlON 

DRILLING LDG 

.PROIECT 

.DRILL.lNG AGENCY 

HOLE NO. (Aa mhon Q) a..dmr- 
- 13. TOTAL NO. OF OVER- M*T”IoEo 

. .ml m. mmbJ i 2-/zc 

~~U~IDLW~AYPLCSTAKEN 
i “HDISTVI 

I 

.WWE OF DRILLER - 14. TOTAL NUUOLR CORE BOXES 

16. ELEVATION GROUND “,ATER 

ZiiiZTi011 OF HOLE 
16. DATE HOLE 

‘TAIT’ED 

OYIITICAL ~lHCLlNCD OLC. CIOY “ERT. Ico”pLETED 

, TNlCKNL6S OF OVERBURDEN 

OEPTN DRILLhO MT0 ROCK 

p 17. ELEVATION TOP OF HOLE 

- 16. ‘TOTAL CORC RECOVERY FOR 0ORtNC 

_ 16. S~GNATURL 0F INSPECTOR 
, 

. TOTAL I 

‘LEVATIO 

-- 
K FOR h 

PTN OF HOLE I 

DEPTN LEGEMO CLASStFICATION OF “ATtRIALS 
(P..dJNfd 

.- - 

- 

-^ 

- 

-. 

-. 

-. 

^. 

-. 

:sz 
CRY - 



I . PROJECT 

2, LOCATION o&adln.:.. 0,6 ,.1, on) 

s . ORlLLlNQ AGENCY 

6 

s 

-_ 
6 . DIRECTION OF HOLE 

~VCIITICAL f-JINCLlNEO 

1. THICKNESS OF OVERBUROEN 

, DEPTH ORILLED WTO ROCK 6, 
r 

DRlLLlNG LOG 
DIWSIOW 

* TOTAL, 

LEVATIM 

II-- 

XF H T 
‘TM OF HOLE 

DEPTH LECENI 

j- 

! 

i: 

J T CLASSIFICATION OF YATERIALS 
(D**crlptW 



Dl”lSlOH 

DRlLLlldG LDG 

PROJECT - 

DEPTH DRILLEO INTO ROCK 

TOTILOEPTHOFHOLL I 

LEVATIO 

(I 

G&ii 
HAR 71 

HI DEPT” lLEGEND[ CLASSIFICATION 0F MhTER,&S 
fD~*CdptlOJ 

?6-- 
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rYziii.lNG AGENCY 
16. YANUFACTURER*S DESIGNATION OF DR,LL 

I 

WOLE NO. fAa hoam m, ,i,.mw 
- 1% TOTAL NO. OF “ER- 

- l d RID mm63 
INIROLN SAYPL 

0 
S TAKE”, 

! “NDIsT”RmID ]OI¶+URmEo i 

. NAME OF ORILLCR p 14. TOTAL YUYOER CORE BOXES 

1s. ELEVATION OROUND WATER 1 

TTiiiikT10~ OF NILE 
16. DATE HOLE 

STARTED 

OWRTIChL ~INCLINLD DCC. FROM “h”l. 

. TNICKNLES OF OVERW,RDEN 
- 17. ELeVATlON TOP OF HOLE 

. DEPTH DRILLED INTO ROCK 
--- 16. TOTAL CORE RECOVERY FOR ~ORINO . 

19. SIONATURE OF INSPECTOR 

. TOTAL C ‘Tl4 OF HOLE 

DEPT*ILEGENI CLASSIFICATION OF YATERIALS 
NJ..,,~pthnl 

ox OR 
“Wy6 

‘ 



. . . . 6 

6. 

DIVISION 
“oh No. ,WK=Y-,--/rc -p3 

DRILLING LDG 
INSTALLATION SMELT ,- 

7SZECT 
OF/y SHEPITS 

(0. SlZt AND TYPE OF BIT 

I . 

.LOCITION rc~wrdha~=* 015~1d 

-N SNO”,” (,-,n, DT ,,,g~ 

.I)RILI.INO AGENCY 
(2. MANUFACTURER’S DESlONATlON OF ORlLL -4 

. NAME OF DRILLER 

. DIRLCTION OF MOLE 

f-JVKRTlCAL ~l”CLlNED 

TNICKNESS OF OVERBUROEN 

. OLPTH DRILLEO INTO ROCK 

P 13. TOTAL NO. OF OVER. DI*T”R960 
(IWIDEN SAYPLCS TAXLN 

j “NOIFT”R 

- 14. TOTAL NUUOLR CORE BOXES 

16. ELEVATION GROUND WATER 

(6. DATE HOLE 
fTARtE0 

DEC. F”OU “ER,. I CoMPLLTEo 

- 17. ELEVATION TOP OF HOLE 

- 16. TOTAL CORE RLCOVERY FOR BORING * 
IS. SIONATURL OF l”SPECTOR 

TOTAL 
L- 

DEF ‘TM OF MOLE 1 

‘LEVAT IC DEPTN LEOEN, CLASSIFICATION OF YATERlALS 
~~.~C&Nlon) 

5s $&JJ 
-. 

T; 



DWILLIHG LDG 
PROJECT ,O. SIZE AND TYPE Of BIT 

-ON SNOWN (?-SW m #q.rJ 
LOCAP 

1 (2. YAWUFACTURER’S OESIGNATION OF DRILL 
DRILLING AGENCY 

HOLE NO. (Aa .hom QI .A,.- 
- 1% TOTAL NO. OF 0 ER. M*T”“4LO 

‘dW.Mnlrd I 
RURDLN SAMPLE TAKEN 

y 

NAME OF DRILLER - 14. TOTAL WUMBER CORE BOXiES 

16. ELEVATION GROUND WATER 

TOTAL I 

LLVAllOl 

DIRECTlOll OF HOLE 

f-JV@.RTICAL f--J1NCLlHLO 

TNICKNBSS OF OVERBURD(IN 

DLPTN MILLED IWTO ROCK 

STAr(TEO 
16. DATL HOLE 

064. CIIQU YEIT. fCoYPLCTEo 

- 17. LLLVATION TOP OF HOLE 

- IO. TOTAL CORE AKCOVLRY FOR BORING I 
IS. SIGNATURE OP INSPECTOR 

DEPTH LEGEND 
CLASSlFlCATlON OF YATERlALS 

mucrfptron) 

b c 1 

ox ou 

A:zLe 
f’ P 



Holo No. //,r<- z-/,pe 

DRILLIHG LDG 
GlvI6Iow INSTALLATION SHEET ,s * 

OF 19 SHEETS 

PROJECT IO. SIZE AND TYPE OF EIT 

I‘. DA-N SHOWN ??ER Q M.SL, 

LOCATION (Cwrdhrl~a or .%.th,J 

DRILL.ING AQENCY 

‘2. MANUFACTURER’6 OESIGNATION OF DRlLL 

HOLE NO. (Aa .hmm 00 c&w 
- ‘,. TOTAL “0. OF OVLR- OI‘T”RrnLD 

l nd 111. mmbr) 
DUROLW SAMPLES TAKE” 

! 

NAME OF DRILLER 
- 14. TOTAL WINDER CORE BOXES 

16. CLLVATION GROUNO WATER 

O~AECTION 0F b10~e: 
16. DATE “OLE 

lTA”T ED 

0YLnTICAL OlNCLlHEO DS6. FROM YEIT. 

- IT. LLLVATION TOP OF MOLE 
TNICRNESS OF OVERBURDEN 

DEPTH DRILLED lNT0 ROCK 
- 16. TOTAL CORE RECOVERY FOR BORING 

IS. SIGWATURL OF INSPECTOR 

TOTAL C 

LEVATIM 

o- 

-. 

NC FOR 

SW OF HOLE 

;fPTH1LEGEND 
CLA66IFICATION OF YATERlAL6 

i’Dwxfpt~.ad EP,“,‘: 
NO. 

f 



Holo No+++t-/zc- $2 
OlVI6,O” 

DRILLING LDG 
IWSTALLATION SHEET ,y 

CltOJY.CT 
OF 14 SHEETS 

IO. SIZE AN0 TYPE Of BIT 

I . -ION SIlOWii7RiR q a!$‘, 

1 

,DR1LL.,NG AGENCY 
Ii. MANUFACTURER’S DESIGNATION OF OR,LL 

I 

HOLE NO. (Aa .hom in rb.mT 
- 16. TOTAL NO. OC OVER- 

ud 111. nabad 
BURDEN SAMPLES TAKEN 

! MIT”ROEO 

NAME OF DRILLER -- 14. TOTAL NUYllLR CORE BOXES 

16. LLEVATION GROUND “ATER 

Is. 

D~~LCTION OF HOLE l**+lTEO 

0V1ltlC0.L 0lYELlN60 
16. DATE #lOLIZ 

DEO. FIOU YERT. 

.TI((C*HLSS OF OVERBURDEN 

DEPTH DRILLED INTO ROCK 

- 17. ELLVATIOW TOP OF HOLE 

- 16. TOTAL CORE RECOVERY FOR BORING 

16. SIGNATURE OF INSPECTOR 

TOTAL DEPTH OF MOLE I 

LEVATW CCA66lFICATlON OF UATERIALS 
fD*ae.Jptkd 



IS. TOTAL COW nLCOvmI )iOn WRING 

, ID. SfONATURC OF INCPLCTOR 

TOTALoLmnOC MOLC ~I 

I- 

LLVATIQ 1. - 

2- 

--- 

--- 

--- 

~I 

-_- 



a 

It YAYuCACTU (ILR’S DlL8lOHAtlOR Of OMLL 
. DRtLLlYO AO~IICI 

- 12 TmO. OF OVtR- D)fT”R.ED 
SAMPLES TAKLK 

UIIDICT”I.LO 

.ywcdc- ORILLls 14. TOTAL WUYER CORE ~0x68 

12 IELLVATIOll OROUYO WATER 

a OIRCCTIOM OI MOLE _ 8TA”TED 
I4 OATS HOLE 

COUPLCTCD 
CI)VCITlCAL (-JlllCLIML0 _ OC‘. FROM YL”,. 

- - 17. CLEVATIOII TOP OF MOLE 
. TMICKWCSS Of OVLRBURDLN 

. MPTU DIIILLLD INTO ROCK 

-- 

-- 

-- 

-_- 

-__- 

--- 

iiire Y.ss -9. 

-* 

. 

-. 
t 

. 

, 
-. 

-, 

. 

0 

- a 

-0 

-b 

-4 

-c 

-. 

-0 

-0 

-4 

-b 

. 
-1 

- 8n.l 

/-, ‘I+er 2dc (E 

- 93*r 

LSel I Screen 

/03,7- 

T-m p 

- /0%2 
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1X. WARUFACTURLWS OUWNATIOK O? DRlLL 
DRILLIWO MKWCY 

IdOLL llo. (Aa A w .dmwbm$Y 
- 12 TOTAL MO. OF OVIW. lX*+UR.CD 1 UNDISTI 

rlal*- ! 
.URDU(SA.‘PLUTAKCN 

YAW! OF DRILLCR - 14. TOTAL UlUIyL(I COW DOXtS 

IL CLNATIOR OROUUWD WATER 

DlRCCT#OK 0, ROLE _ .TARILO 

~VCRTIGAL OwCL*CICD 
W DATE MOLE 

_ o... cllw *Em,. 
I cowL‘fLD 

TlllCKW@ 

OEPTII c 

TOTAL I 

LavApa 

I 

-_- 

-_- 

--- 

-- 

-_- 

-_- 

___- 

--- 

)(G 
u... -- 

OCOVLRSUROCY 
- 17. IUVATIOK TOP OF HOLE 

.LW INTO ROCK 
p I#. TOTAL CORE RLCOVLRY fOR BORING 

IS. SWMATURL OF IKSPLCTOR 
KPTH OF MOLC I 

I t I 
CLASSICICATIOW Of YATUIALS 

msm?lptlmo 

1 

I-- 

z/ ’ 

‘\ 

‘\ 

-‘ 

- I 

. 

* 

-* 

- . 

. 

_ 0 

, 
-. 

-4 

-. 

0 

- 0 

0 

-‘ 

- I 

0 
- 1 

-1 

_ 6 

-. 

,I 

-0 

- * 

-b .L * 0 0 
d ‘5 

-I- 

- ‘Z2,7 

- 17laL 

Wel I Screen 
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12. MAWUFACTURER’S OESIGNATI 
I. DRILLING AGENCY r_ _ /.z -/. 

ION OF DRILL I 

I. HOLE MO. (A. .holm on di. 
13. TOTAL NO. OF OVER- 

BUROE” SAMPLES TAKE” 
1 “Ho1,T”RmCD 

.nd Hlr mmbd 
: -I_)- 

L NAME OF ORlLLER 14. TOTAL NUYGCR CORE BOXES 

&,.? 724 

I. DIRECTlOt OF “OLE 

~L*T*Ca. ~INCLIN(LD’ DLO. FROM “6RT. 

. THICKMESS OF 
17. ELEVATION TOP OF HOiE 

OVERBUROEW 1 

. DEPTH OAILLEO INTO ROCK 
W. TOTAL CORE 

1% SIGNATURE 0 
. TOTAL. C 

ILEVATIOI 

(I-- 

-- 
UC cm,, 

,LP 

T 
Y I 

1 

‘TH OF HOLE 

DEPTH LEGENI 

b 

D- 

I -- 

-- 

Z- 

-_ 

3-- 

-- 

r+ 

-- 

C’ -_ 

; -- 

-- 

7 i- 

-_ 

4 -- 

I -1 

‘0 - 
n-l 

L.- 
/ 

/ 
/ 

/ 

i 

/’ 

J’ 

/’ 

i” 

/ 

/ 

g 
/” 

/ 

i 

/’ p -,,. / 

/” 

/’ 
A: 

/’ 

/’ 
: : 

/ 

/” 
4 

/’ 

CLA3SIFICATION OF YATER,ALS 
fD~.crlptfod :E”c”o 

ERY - 
. 

ox OR 
AW~E 

f -- 

COVERY FOR BORlYG 7. 

- Gcb 

I HOLE “0. 



DRILLING LOG 
DIVISIGN 

. PROJECT 

=*TION ~oordk.~.. o, srrrrar) 

DRILLING AGENCY 

NAME OF DRILLER 

DIRECTION OF HOLE -- 

CI)YLRTICAL OIHCLINED _ DEG. FROM VENT. 

TNICKNESS OF OVERBURDEN 

DEPTH DRILLED INTO ROCK 

TOTAL DEPTH OF NOLE 

LEVATla 

A- 

-- 

G FORL 

CLASSIFICATION OF MATERIALS 
(Damxq~ion) 

- 



ZKLLING AGENCY 
12. MANUFACTURER’S DESlGNATlON OF DR,LL 

1. MOLE NO- (ah .,mul (n d,a;T;;iTiirsT--- 
~ 13. TOTAL NO. OF OVER- 

I 
MII”RCdED 

l d Hf. ndd j .z-/3e 
BURDEN SAMPLES TAKEN : 

i “HDI*TURmED 

*HIUE OF DRILLER --- 14. TOTAL NUMBER CORE BOXES 

IS. ELEVATION GROUND WATER 

X~~~~OIAIICTION OF HOLE 

OI’ERnCAL ~tNCLt”ED 

8. TN~CKNESS OF ~VEABURDEN 

). DEPTH DWLLEO INTO ROCK 

,sT*RTED 
14. DATE HOLE 

_ DLO. F”OY VENT. I 
t CoMPLETEo 

~ $7. ELeVATlON TOP OF HOLE 

- 18,. TOTAL COW RECOVERY FOR GORING 

19. SIGNATURE OF INSPECTOR 
-5 

‘. TOTAL DEPTH OF HOLE I 

DEPTH LEGEN( -4 b c 

20 

-7. .- 

.- -. _-_ - ._ 
=- +-i ti ti -, .-- . - 
K-1 -. .- j, _. -. -. 
I- .: I- 
/::: 
-- , -. .- - . -. -_ * . -. ._ .- _ 
1:; 
/.- _- _ 
.- -. I _ -. 

I 

- .- -. ;- . , 

CLASSIFICATION OF YATERIALS 
P*ac.&ee,t 

j- 5llh‘q 

E 

t- 



DIVISION 
Hole No. L-C//=> -2 -,,P -c3 

DNlI.LlNG LDG 
IMSTALLATION SUEET ,, - 

. PROJlXT 
Of 9 SHEETS 

10. SIZE AND TYPE OF BIT 

1 
LOCATIOH 

OATUY FOR ELEVATION SHOWN~ c1 murL, 

i..ING AGENCY 
‘2. MANUFACTURER’S DESIGNATION OF OR,LL I 

16. TOTAL CORE RECOVERY FOR BORING 

. TOTA I_ 
Pm 

:LEVATl( 

-.-EM_ 

-- 
It Ft-WL 

“TU OF HOLE 

iii&L 

e 

y$ =!- 

II 

31 -.- 

-_ 

?Z -- 

-_ 

73 -- 

-- 

Y--I 

-.- 

>--.- 

-- 

‘I, -.- 

-.- 

7 -- 

-.- 

rgJ -1 

-- 

I--- 

L-1 
n-1, 

- 

t 

- 

- 
- 
- 
- 

- 
- 

- 

- 
- 

- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 
- 

- 

- 

- 
- 
- 

- 
- 

- 
- 

- 
- 
- 

- - - - - - -A .,^,_._ - 



6 

1 

6 

DRILLING LOG 
DIVISION 

.PRO.IECT 

.N*UII OF DRILLER 

?iiiiiCtlaH HOLE 

OYERTICAL OtNCLwED 

-- 
. TUICKNESS Of OVERBUROLN 
FV 

DEPTH LEGEN 
1 

-.- 

yz -.- 

-.- 

i!! -- 

-.- 

fC/-z 

-.- 

,5--.- 

‘6 -- 

-_ 

/7 -- 

El 

g -.- 

-._ 

1.9 -._ 
I _ 

-- 

: 

0 ,I 

I- 

CLASSIFICATION OF MATERIALS 
(D**C,lptfm) 



Ho10 No. 
DIVISION 

DRILLING LDG 
7!iZZT 

DEPTH DRILLED lNT0 ROCK 
-- 

. TOTAL DEPT” OF HOLE 

CLASSIFICATION OF “ATERlALS 
u-b*crlnClaJ 

-- 

-- 

-- 

-- 

-- 

-- 

- 

-- 

-- 

E: 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

I-- 



Hole N 0. 
Dl”lS,OW 

*,l”:- z- /zc-&.p 

DRILLING LDG 
lWsTALLATlOY SWEET 7 - 

. PROJECT 
OF 9 SHEETS 

IO. SlZE A”0 TYPE OF BIT 

1,. OA~ATION 5 
-- 
. LOCAl IOH fcod~- 

WOWN n-ml OI rnL) 

14. TOTAL NUYOER CORE BOXES 

IS. ELEVATION GROUND WATER 

. DIRECI(OW- 
16. DATE HOLE 

ISTARTED 

~YEIITICAL [:JlNCLtNED DEC. FROM “ER,. 

-- 
. THICKHIESS OF 0VER0UR0EN 

- 17. ELEVATION TOP OF HOLE 

OEPTM, DRILLED INTO ROCB, 
~ 18. TOTAL CORE ReCoVERY FOR BORING t 

19. S4GHATURE OF INSPECTOR 

la . TOTAL DEPTH OF HOLE I 

I DEPTH LEGEN’ 

b 

FL.-- 

CLASSIFICkTION OF YATERlALS 
~DO~C~lplhLl 

9 L 

1 
L 

- 

- 

- 
- 

- 
- 

- 
- 
- 

- 

- 
- 

- 
- 

- 
- 

- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 

- 

- 
- 

- 

- 

- 
- 

- 
- 
.- 

.- 
.- 

.- 
,- 

.- 

.- 

- 
- 

- 

.- 

.- 

.- 

.- 

I- 

.- 

.- 

.- 

.- 
.- 
.- 
.- 

I- 

.- 

.- 

.- 

.- 

c- 



I. P 

3. D 

4. n 

c 

., 

s. N 

6. D 

C 

7. T 

1. 0 

la. T 

- 
DIVISION 

Hoh No. ~u~+-p-/zc-i’e 

DRILLING LOG 
INSTALLATION SHEET 9 ’ 

ROJC:CT 
OF 4 SHEETS 

10. SIZE A”0 TYPE OF BIT 

II. DATuY FOR EL EV1IT. OI 

RILLING AGENCY 
13. MANUFACTURER’S DESlCNATlON OF DRILL 

----A 

- 
OLE NO. CA* *horn Ln &7 

P 13. TOTAL NO. OF OVER- 1 DlST”R(IED 

Iti Nh mrmbr) 
i Z-/SC- 

BURDEN SAMPLES TAKE”, 
j “NDIST”R 

TOF DRILLER - 16. TOTAL NUUOeR CORE BOXES 

1s. ELEVATIOM GROVNO WATER 

i%hON OF HOLE 
I6,. OATE HOLE 

j*T*RTEo 

-JYIIRTICAL [-J1NCLINEO DEG. FROM YERT. lCoMPLETEo 
L.-...- : 

-- 
“VXNESS OF OVEROURDEN 

-- 17. EUZVATION TOP OF HOLE 

- 

EPTII ORILLEO INTO ROCK 
~ 16. TOTAL CORE RECOVERY FOR BORING % 

- 19. SIGNATURE OF ICISPECTOR 

OTAI. PTH OF MOLE 

:VAT!c 

-2-- 

OEPTH LOGE”, CLASSIFICATION OF YATERlALS 
lD.*C,&lld 

c 

- 

c 
L 

- 

- 
- 
- 
- 
- 
- 
- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

- 



TOTAL DEPTH OF HOLE 

I I I 

-__- 

r(G 

DEPTH ILECENI 

t+----- 

-- 

?3- 

-..__ 

y-2 

-- 

z3 -- 

OJEC 

--- 

.- 

.- 

.- 

---.---- 

.- 

.- 

- 

- 

-- 
_- 

-- 

-- 

_- 

-- 

_- 
.- 
.- 

.- 

.- 

.- 

.- 

.- 

.- 

r- 
I HOLE MO. 



- H& HO./U~q---‘7-/3/‘-,~ 
f)RILLIMG LOC 

D(VlSlW IYsTALL*TlO* 

?i&?CT lo. S,LC u(O TY= OF BIT 

m: Tf W( * 

.DIILLING AOLYCY 
11. YANUFACTURLI’S OfLSOWATlOy OF M,L,, 
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. **************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 20 ) ***********t*t** 

JOB DESCRIPTION’*CRANE - ZAPPI . RD8G093E1170001 JOE FILE:A:99531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:05 Aug 88 

COLUMN.... 1 2 3 4 5 6 7 a 9 

ANALYSIS.. 72 73 74 75 76 77 78 79 80 

B : DENOTES PPB PPM.. . . . . . CLME BRME VICL CLET MECL DCLETE 1lDCE +OICLE CHCL3 

LAB ID PROJECT ID ROU 

99531 2- 12cP3 CONC c0.010 * <a.010 * <O.OlO * <O.OlO * eo.005 * <o.oos l dJ.005 * <0.005 * 0.010 * 

!&EC * * * * * * * t * 1 

DUPL * l * * * * * l * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214f 08958214* 

99532 2-13C 

99533 2.18CP2 

99534 2.17C 

99535 SP-c 

99534 2-04 

99537 2.lOCP2 

99538 2.13CP3 

CHLOROMETHANE BRME BRDMOMETHANE VICL VINYL CHLORIDE 

CLET CHLOROETHANE MECL METHYLENE CHLORIDE DCLETE 1 ~DICHL~ROETHENE 

1lDCE 1 T-DICHLOROETHANE +DICLE TRANS.1 2-DICHLOROETHENE CHCL3 CHLOROFORM 

CONC ~0.010 * <O.OlO * qo.010 * ~0.010 * <o.oos l ~0.005 * <0.005 * <0.005 * 0.011 * 

WEC * * * l * * * * * 2 

DUPL * t * * * * l * * 

OID 08958214* 08958214* 089582X* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC *:O.OlO * <o.olo * <o.olo * <o.olO * e0.005 * q0.005 * <0.005 * <0.005 l 0.0065 * 

!XREC * * * * * * t t 
l 3 

DUPL * * * * * * * * * 

OlD 08958214” 08958214* 08958214* 08958214* 08958214* 08958214* 08%8214* 08958214* 08958214* 

CONC <,O.OlO * <O.OlO * co.010 * *O.OlO * co.005 * eo.005 * <0.005 * <o-o05 * 0.007 * 

XREC * * It * t * * * * 4 

DUPL * * * * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC qo.010 * <O.OlO * ~0.010 * <O.OlO * <0.005 * go.005 * <0.005 * qo.005 * <0.005 * 

%REC * * * *’ * * * l * 5 

DUPL * * * * II * * * * 

OID 08958214* 08958214* 08958214” 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC <O.OlO * so.010 * <O.OlO * <O.OlO * <0.005 * <0.005 * x0.005 * <0.005 * -zo.o05 * 

%REC * * * *a0 * l 131.5 * 131.5 * 92 * 6 

DUPL <3.010 * <O.OlO * 10.010 * <O.OlO * io.005 * <0.005 * <a.005 * <0.005 l so.005 * 

OID 0:5958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC 4.010 * <O.(JlO * <O.OllJ * <O.OlO * co.005 * <0.005 * x0.005 * eo.005 * co.005 l 

%REC 
t * * * * * t * * 7 

DUPL * * * * * * * * * 

OID 0;395821f+* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC <O.OlO * <0.010 * <0.010 * <O.OlO * <0.005 * <0.005 * <0.005 * ~0.005 * <0.005 * 

?iaEC * * * * * * * l * a 

DUPL * * * * * * * l * 

OID 08958214* 08958214* 08958214* 08958214* 08958214’ 08958214* 08958214* 08958214* 08958214* 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 20 ) *************et* 

JOE DESCRIPTION:*CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 72 

B : DENOTES PPB PPM....... CLME 

LAB ID PROJECT ID 

2 

73 

BRME 

RD8G093E1170001 JOB FILE:A:99531 

RECEIPT DATE:05 Jul 88 EST. CCWP. DATE:05 Aug @ 
,,,“,, 

3 4 5 6 7 8 9 

74 75 76 77 78 79 80 

VICL CLET MECL DCLETE 1lDCE +DICLE CHCL3 

ROU 

99539 2-lo-CP3 CONC co.010 * <O.OlO * <O.OlO * eO.010 * so.005 * <O-O05 * <O.OOS * so.005 * co.005 * 

XREC * * * * * * * l 
* 9 

DUPL * * * * l * * * * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214+ 

99540 2-13CP2 CONC ~~0.010 * <O.OlO * <O.OlO * <ti.OlD * <O-D05 * <O-O05 * eO.005 * eO.005 * 0.0074 * 

%REC * l * * * * * * 
l 10 

DUPL * t * * * * * l * 

OID 88958214* 08958214* 08958214' 08958214* 08958214" 08958214* 08958214* 08958214* 08958214* 

99541 2-18C COUC .:o.olo * <O.OlO * <O.OlO * <O.OlO * 0.027 * <O.D05 ‘* eO.005 * <0.005 * 0.011 l 

%REC 
* * * l * * * * * 11 

DUPL l * * * c * * t * 

010 08958214* 08958214* 08958214* 08958214* 08958214' 08958214* 08958214+ 08958214' 08958214* 

99542 2-14CP2 

99543 2-14C 

99544 2-16CP2 

99545 2-15CP2 

99546 2/11CP2 

CONC l :O.OlO * co.010 * eo.010 * <O.OlO * <0.005 * <0.005 * <o-o05 * <0.005 * so.005 * 

%REC * * l t t * * rc * 12 

DUPL l * .* * * * * * * 

010 08958214* 08958214* 08958214* D8958214* 08958214* 08958214* 08958214* 08958214* 089582 

CONC <O.OlO * <O.OlO * <O.OlO * <O.OlO * <0.005 * *0.005 * <0.005 * (0.005 * <0.005 l 

%EC * * * * * * * l 
l 13 

DUPL * * * * * t * * * 

010 C8958214* 08958214* 08958214* 08958214* 08958214* D8958214* 08958214* 08958214* D8958214f 

CONC <O.OlO * <a.010 * <O.OlO * <O.OlO * <0.005 * qo.005 * so.005 * x0.005 * <0.005 l 

%REC * * * * * * * * 
l 14 

DUPL * * * * * * * * * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 089582x* 08958214* 

CONC <O.OlO * <a.010 * <O.OlO * <O.OlO * <0.005 * qo.005 * dO.005 * co.005 * co.005 * 

%REC t * * * * * * * * 15 

DUPL * l c * * * * * * 

OID 0!3958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC <I.010 * <O.OlO * <O.OlO * <O.OlO * co.005 * co.005 * <0.005 * <o-o05 l co.005 * 

%REC * * l * 
* 96.8 * * 92.35 * 107.7 * 16 

DUPL * * * * * * * l * 

010 0;3958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214. 08958214’ 

CLME CHLOROMETHANE BRME BROMOMETHANE VICL VINYL CHLORIDE 

CLET CHLOROETHANE MECL METHYLENE CHLORIDE DcLETE 1 ~-DICHL~ROETHENE 

1lDCE 1 l-DICHLOROETHAUE +DICLE TRANS-1 2-DICHLOROETHENE CHCL3 CHLOROFORM 



. **************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 20 1 **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99531 

WPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:05 Aug 88 

COLUMN.. . . ” 2 3 4 5 6 7 8 9 

ANALYSIS.. 72 73 74 75 76 77 78 79 80 

B : DENOTES PPB PPM.. . . . . . CLME BRME VICL CLET MECL DCLETE 1lDCE +DICLE CHCL3 

LAB ID PROJECT ID ROW 

99547 2-llCP3 CONC <O.OlO * eo.010 * eo.010 * <O.OlO * qO.005 * <0.005 * eO.005 * <0.005 * <0.005 * 

XREC * * * * * * * * * 17 

DUPL l * c * * . * l * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214' 

99548 DBG-SEEP-W CONC <O.OlO * <O.OlO * <O.OlO * .cO.OlO * so.005 * <O-O05 * eO.005 l <O.DOS * qO.005 * 

%REC * * * * * * * * 
l 18 

DUPL * * * * * * * * l 

010 08558214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

99549 2/11c --. CONC <O.OlO * qo.010 l <O.OlO * *O.OlO * co.005 * co.005 * qo.005 * so.005 * <0.005 * 

XREC * * * * * * * * * 19 

DUPL * * l * * * * * l 

010 D&X58214* 08958214' 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

99550 02-01 

99551 2-15C 

99552 2-14CP2 

99553 2-17CP2 

99554 2-16C 

CHLOROMETHANE BRME EROMOMETHANE VICL VINYL CHLORIDE 

CLET CHLOROETHANE MECL METHYLENE CHLORIDE DCLETE 1 ~DICHLOROETHENE 

11DCE 1 1-DI~HLOROETHANE +DICLE TRANS-1 2-DICHLOROETHENE CHCL3 CHLOROFORM 

CONC <O.OlO * <O.OlO * <O.OlO * so.010 * <o.oos * <0.005 * <o-o05 * <0.005 * eo.005 * 

%REC * t * * * * * * * 20 

DUPL * * * * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC <0.010 * <o.olO * <O.olo l ~0.010 * <0.005 * ho05 * CO.005 l ~0.005 * 0.0058 * 

%REC * * t * * * t * * 21 

DUPL * * * l * * * lt * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 0895a214* Da958214* 

CONC <O.OlO * <O.OlO * <O.OlO * .:O.OlO * (0.005 * <0.005 * <0.005 * <O-O05 * 10.005 l 

'&EC * * * * * * t * * 22 

DUPL * * * * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* Da958214f Da95a214* Da958214* 

CONC <O.OlO * <O.OlO * so.010 * *:O.OlO * <o-o05 * <0.005 * SO.005 * qo.005 * co.005 * 

%REC * * * * * l * t * 23 

DUPL * * * * * * t * * 

OID oa958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214’ 08958214’ 08958214* 

CONC <O.OlO * <O.OlO * <O.OlO * ~0.010 * <0.005 * co.005 * <0.005 * eO.005 * 0.0072 * 

“%REC * * * * * * * * * 24 

DUPL * * * * * t * l l 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* Da95a214* Da95a214* 



. **************** ENVIRONMENTAL LABORATORY ANAL,YTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 20 ) *********a***** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:05 Aug 88 

COLUMN.... 1 2 3 4 5 6 7 - 8 9 

ANALYSIS.. 72 73 74 75 76 77 78 79 80 

B : DENOTES PPB PPM.. . . . . . CLME BRME VICL CLET MECL DCLETE 1lDCE +DICLE CHCL.3 

LAB ID PROJECT ID ROW 

99555 2-05 CONC <o.olo * <o.olo * <o.olo + *o.olo * <0.005 * CO.005 * <0.005 * <0.D05 * 10.005 * 

!&EC * * * l * * 103.5 * 100.5 * 115.5 * 25 

DUPL * t t t * * * * t 

010 08958214* 08958214* D8958214* 08958214* D8958214* D8958214* 08958214’ 08958214* t)8958214* 

CLME CHLOROMETHANE 

CLET CHLOROETHANE 

1 IDCE 1 l-DICHLOROETHANE 

BRME EROMONETHANE VICL VINYL CHLORIDE 

MECL METHYLENE CHLORIDE DCLETE 1 I-DICHLOROETHENE 

+OICLE TRAUS-1 2-DICHLOROETHENE CHCL3 CHLOROFORM 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 20 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8GO93E1170001 JOB FILE:A:99531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 JuL 88 EST. COMP. DATE:05 Aug 88 

COLUMN.... 10 11 12 13 14 15 16 17 I8 

ANALYSIS.. 81 82 83 a4 85 86 87 88 89 

6 : DENOTES PPB PPM....... 12DCE 1llTCA c CL 4 BRCL’LM DICLPR +CLPRE TCE DBRCLM CCLPRE 

LAB ID PROJECT ID ROU 

99531 2-12CP3 CONC <0.005 l <0.005 * <0.005 * 10.005 * <0.005 * <O-O05 * <O.OOS * <O.DOS * <O-O05 * 

%REC * * * * * * * * * 1 

DUPL * * * * * * * * * 

010 D8958214* 08958214* 0895B214* 08958214* 08958214* 08958214* 08958214* 08958214* 08%8214* 

99532 2-13C 

99533 2-18CP2 

99534 2-17c 

CONC co.005 l <0.005 * do.005 * <O-O05 * ~0.005 * <0.005 * eO.005 * qO.005 * ~0.005 * 

!&EC l * * * * * * * * 2 

DUPC * * l * * l * * * 

010 08958214* 08958214* 08958214’ 08958214* 08%8214* 08958214* 08%8214* 08%8214* 08958214” 

CONC x0.005 * <O-O05 * <0.005 * <O-005 * co.005 * co.005 * <0.005 * <0.005 * <O-O05 * 

XREC * * * t * * t * * 3 

DUPL l * * * * t l * ,r 

010 08958214’ 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214’ 08958214’ 

CONC *:0.005 * x0.005 l <0.005 * <o.oos * <0.005 l *o-o05 * <0.005 * <0.005 f <o-o05 * 

%REC * * * * * * * * * 4 

DUPL * * * * * * * c * 

010 [)8958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

99535 SP-c CONC *:0.005 * <0.005 * <0.005 * <0.005 * qo.005 * <0.005 * *o-o05 * to.005 * <0.005 * 

%REC * * * * * * * * 
l 5 

DUPL * * l * * * * * * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 089582t4* 

99536 2-04 CONC <:o. 005 l x0.005 * 10.005 * <0.005 * co.005 * co.005 * x0.005 * x0.005 * x0.005 * 

%REC 5’3 * 93 * 92.5 * 134.95 * 113.75 * 145.5128* 112.6 * 90.5 * 50.81967* 6 

DUPL *0.005 * co.005 * <o.oos * <0.005 * 10.005 * <0.005 * <0.005 * <o-o05 * <o.oos l 

010 C8958214* 08958214* 08958214’* 08958214* 08958214* 08958214* 08%8214* 08958214* 08958214* 

99537 2-lOCP2 CONC <o-o05 * co.005 * <0.005 * <o-o05 * <o.oos * <0.005 * <0.005 * <0.005 * <0.005 ’ 

Y&EC l * .f * * * * * * 7 

DUPL * * it * * * * * * 

010 08958214’ 08958214* 08958214’ 08958214* 08958214* 08958214* 08958214* 08%8214* 08958214* 

99538 2-13CP3 CONC so.005 * <0.005 * <o-o05 lk <0.005 * co.005 l <0.005 * co.005 * dO.005 * so.005 * 

%REC * * * * * * * I * 8 

DUPL * * re * * * l * * 

010 08958214* 08958214* 08958214” 08958214* 08958214* 08958214* 08958214* 08958214* 08958214’ 

iE I 2-DICHLOROETHANE 1IlTCA 1 1 l-TRICHLOROETHANE 

BRCLZM BROMODICHLOROMETHANE DICLPR 1 2 DICHLOROPROPANE 

TCE TRICHLOROETHENE DBRCLM DIBROMOCHLOROMETHANE 

c CL 4 cARBot4 TETRACHLORIDE 

+CLPRE TRANS-1 3-DICHLOROPROPENE 

CCLPRE CIS-1 3-DICHLOROPROPENE 



. **************** ENVIRONMENTAL LABORATDRY ANAL.YTlCAL LABORATORY CRWP DATA REPORTING SHEET (SHEET 6 OF 20 ) *********t****t* 

JOB OESCRIPTION:*CRANE - ZAPPI RD8GO93E117000l JOB FlLE:A:99531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:05 Aug 88 

COLUMN.... 10 11 12 13 14 15 16 17 18 

ANALYSIS.. ~31 82 83 84 85 86 87 88 89 

8 : DENOTES PPB PPM....... 12DCE IllTCA c CL 4 BRCLEM DICLPR +CLPRE TCE DERCLH CCLPRE 

LAB ID PROJECT ID ROW 

99539 2-IO-CP3 CONC *0.005 * <0.005 * <0.005 * <0.005 * <0.005 * <0.005 * <o*oos * <0.005 * <0.005 l 

%REC * * * * * * * * * 9 

DUPL * * * * l * * l * 

010 08%8214* 08958214* 08958214* 08958214* 08958214* 08%8214* 08%8214* 08958214* 08958214* 

99540 2- 13CP2 

99541 2-18C 

99542 2- 14CP2 

99543 2-14C 

99544 2-16CP2 

99545 2-15CP2 

CONC <0..005 * so.005 * so.005 * 4.005 * *o.oos * <0.005 * <a.005 * <o.oos l <o.oos l 

XREC * * * * * * t * * 10 

DUPL * * * * * * * * * 

OID 08!‘,58214* 08958214* 08958214* 08958214* 08958214* 08958214* 08%8214* 08958214* 08%8214* 

CONC <o.oos * <0.005 * <0.005 * <0.005 * <0.005 * <0.005 * co.005 * co.005 * <0.005 l 

%REC * * * * * * * * 
l 11 

DUPL * * * * * l * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214f 08958214* 

CONC do.005 * <0.005 * <0.005 * co.005 l <0.005 * <D.OOS * <0.005 * <O.OOS * <0.005 * 

%REC l * * * * * * * * 12 

DUPL * * * * * * * * * 

OID 085’58214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 089582’ 

CONC <0.005 * <0.005 + <0.005 l ~<O.OOS * <0.005 * <0.005 * <0.005 * <0.005 * <0.005 * 

%REC * * * * * * * * * 13 

DUPL * * * t * * * * * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08%8214* 

CONC <0.005 * <0.005 * <0.005 * .<o.oos * <0.005 * co.005 * <o.oos * <0.005 * <0.005 * 

%REC * * . * * * * * * 
l 14 

DUPL * t * * * l * * l 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC <O-O05 * <0.005 * <0.005 * *:0.005 * <D.OOS * <0.005 * <0.005 * *0.005 * <0.005 * 

%REC * * * * * * * * 
l 15 

DUPL * * * * * * * l * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

99546 2/l lCP2 CONC co. 305 * <o-o05 * <0.005 * <:0.005 * <0.005 * <0.005 * -co.005 * <O-O05 l <0.005 * 

%REC 73.15 * 105.2 * * 78.95 * 81.6 * * 89.35 * 96.25 * * 16 

DUPL * * * * * * * l * 

OID 08%8214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 089582l4* 08958214’ 

12DCE 1 2-DICHLOROETHANE 

BRCLZM BROMODICHLOROMETHANE 

TCE TRICHLOROETHENE 

IllTCA 1 1 l-TRICHLOROETHANE 

DTCLPR 1 2 DICHLOROPROPANE 

DERCLM DIBROMOCHLOROMETHANE 

C CL 4 CARBON TETRACHLORIDE 

+CLPRE TRANS-1 3-DICHLOROPROPENE 

CCLPRE CIS-1 3-DICHLOROPROPENE 



. **************** ENVIRONMENTAL LABOR,tTORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 7 OF 20 ) **************** 

JOB DESCRIPTION’*CRANE - ZAPPI . R08G093E1170001 JOB fILE:A:99531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:05 Aug 88 

COLUMN.... 10 11 12 13 14 15 16 17 18 

ANALYSIS.. 81 82 83 84 85 86 87 88 89 

6 : DENOTES PPB PPH....... IZDCE IIITCA c CL 4 BRCL2M DICLPR +CLPRE TCE DBRCLM CCLPRE 

LA8 ID PROJECT ID ROU 

99547 2-llCP3 CONC *:0.005 * <0.005 * <0.005 * eo.005 * <0.005 * <0.005 * <0.005 * <0.005 * <O.G05 * 

%REC * * * * * * * * * 17 

DUPL t * * * t * * t * 

010 08958214’ 08958214* 08%8214* 08%8214* 08958214* 08%8214* 08%8214* 08%8214* 08%8214* 

99548 DBG-SEEP-U CONC <:0.005 * <0.005 * <0.005 * <0.005 * <0.005 * <0.005 * <0.005 * <O.OO~ * <o.oos * 

%REC * * * * * * * * * 18 

DUPL * * * * * * * * * 

010 U8958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214f DB958214* lJ8958214* 

99549 2/llC 

99550 02-01 

99551 2-15C 

99552 2-14CP2 

99553 2-17CP2 

cox l ,0.005 * <0.005 * <o.oos * <o.oos * *o.oos * so.005 * <0.005 * <o.oos l <0.005 * 

%REC * * x * * * * * * 19 

DUPL l * * * * l * * * 

010 C8958274* 08958214* 08958214” 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC <o.oos * <o-o05 * <o.oos * <0.005 * <o-o05 * <0.005 * co.005 * ~0.00s l <o-o05 * 

XREC * * * * * * * l * 20 

DUPL * * f * * * * * * 

010 08958214* 08958214* 08958214” 08958214* 08958214* 08958214* 08958214* 08%8214* 08958214* 

CONC *0.005 * <0.005 * <0.005 * <0.005 * <0.005 * <o-o05 * <o.or☺s * d3.005 l <O-O05 l 

%REC * * ,r * * l * l * 21 

DUPL * * ,r * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08%8214* 08958214* 08958214* 08958214* 

CONC <0.005 * <0.005 l <o.oos * <0.005 * <o.oos * <o.oos * to.005 * <o.oos * <o.oos * 

!&EC * * * * * t * * * 22 

DUPL * * l * * t t lb * 

010 08958214* 08958214* 08958214” 08958214* 08958214* 08958214* 08%8214* 08958214* 08958214* 

CONC c3.005 * <o.oos * <o.oos l ~0.005 * <0.005 * <0.005 * <o.oos * <0.005 * <o.oos * 

“%REC * * f * * * * l * 23 

DUPL * * l * * l * * * 

010 0.3958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

99554 2-16C CONC co.005 * <a.005 * <0.005 * x0.005 * <o.oos * <o.oos * <o.oos * <0.005 * <0.005 * 

%REC l * * * * * * * * 24 

DUPL t * * l * l * * t 

OID 0;3958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

.,E 1 2-DICHLOROETHANE 111TCA 1 1 I-TRICHLOROETHANE 

BRCLZM BROMODICHLOROMETHANE DICLPR 1 2 DICHLOROPROPANE 

TCE TRICHLOROETHENE DBRCLM DIBROMOCHLOROMETHANE 

C CL 4 CARBON TETRACHLORIDE 

+CLPRE TRANS-1 3-DICHLOROPROPENE 

CCLPRE CIS-1 3-DICHLOROPROPENE 



**************** ENVIRONMENTAL LABORATORY ANAL.YTlCAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 8 OF 20 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093Ell70001 JOB FILE:A:W531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:05 Aug 9, 

COLUMN.... 10 11 12 13 14 15 16 17 18 

ANALYSIS.. 81 82 83 84 85 86 87 8.8 89 

B : DENOTES PPB PPM....... 12DCE 1llTCA c CL 4 BRCL2M DICLPR +CLPRE TCE DBRCLM CCLPRE 

LAB ID PROJECT ID RCU 

99555 2-05 CONC <0.005 l <0.005 * <0.005 * qo.005 * qo.005 * <0.005 * <0.005 * <o.oos * <o.oos * 

%REC 108 l 102.5 * 104 * 99.5 * 101 * * 109 * 95 *7s * 25 

DUPL * * * c t l * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08%8214* 08958214* 08958214’ @3958214* 

12DCE 1 2-DICHLOROETHANE IllTCA 1 1 I-TRICHLOROETHANE 

BRCLW BROMOOICHLOROMETHANE DICLPR 1 2 DICHLOROPROPANE 

TCE TRICHLOROETHENE DERCLM DIBROMOCHLOROMETHANE 

C CL 4 CARBON TETRACHLORIDE 

+CLPRE TRANS-1 3-DICHlOROPROPENE 

CCLPRE CIS-1 3-DICHLOROPROPENE 



**************** ENVIRONMENTAL LABOFATGRY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 9 OF 20 ) **************et 

JOB DESCRIPTION:*CRANE - ZAPPI R08G093E1170001 JOB FILE:A:W531 

,.REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. CCMP. DATE:05 Aug 88 

COLUMN.... 19 20 21 22 23 24 25 26 27 

ANALYSIS.. 90 91 92 93 94 95 96 97 98 

6 : DENOTES PPB PPM....... 112TCA BENZEN CLETRE CHBR3 TCLETA TCLETE TOLUEN CLBEN ETBEN 

LAB ID PROJECT ID RDU 

99531 2-12CP3 CONC <0.005 * <o.oos * <O.OlO * co.005 * so.005 * <0.005 * so.005 * <o.oos * <0.005 * 

!XREC * * l * * * * l * 1 

DUPL * * l * * * * * * 

OID 08958214* 08%8214* 08958214* 08958214* 08%8214* 08958214* 08%8214* 089S8214* 08%8214* 

99532 2- 13c CONC co.005 * <0.005 * <O.OlO * <0.005 l <0.005 * <0.005 * <0.005 * <0.005 l <o.oos * 

%REC 
* * * * * l * * 

* 2 
DUPL * * * * * * * * * 

OID 1X%8214* 08958214* 08958214” 08958214* 08958214’ 08958214* 08958214* 08%8214* 08958214* 

99533 2- 18CP2 CONC ~CO.005 * <0.005 * <a.010 * <0.005 * X0.005 * <0.005 * ~0.00s * <o-o05 * <0.005 * 

WEC * * * * * * t t * 3 
DUPL * * * * * * t * * 

010 08958214* 08958214* 08%8214* 08958214* 08958214* 08958214* 08958214* 08%8214* 08%8214* 

99534 2-17C 

99535 SP-c 

99536 2-04 

CONC *:o .005 * <0.005 * <O.OlO * x0.005 * *o.oos * <o.oos * <o.oos * ~0.005 * a).005 * 

%REC * * * * * t * * 
l 4 

DUPL * * * * * * * * * 

010 (18958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC to.005 * <0.005 * <O.OlO ‘k 10.005 * <0.005 * <0.005 * x0.005 * <0.005 * <o.oos l 

%REC f l �f * t * * * 
* 5 

DUPL * * rk * t * * * * 

OID Cl8958214* 08958214* 08958214” 08%8214* 08958214* 08958214* 08958214* 08958214* 08%8214* 

CONC <o-o05 * <0.005 * <O.OlO * <0.005 * co.005 * <o-o05 * <0.005 * <o.oos * <0.005 * 

%REC * 76 * 94.1 * 96 * * * 58 * 105.5 * 105.5 * 6 

DUPL <0.005 * <0.005 * <O.OlO * <0.005 * <0.005 * <0.005 * so.005 * <o.oos l <0.005 * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214f 

99537 2- lOCP2 CONC <o.oos * <0.005 * <O.OlO * <0.005 * <0.005 * <o.oos * <0.005 * ~0.005 * <0.005 * 

%REC * * ‘1’ * * * * * * 7 

DUPL * l 4. f * * * * * 

010 0$958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

99538 2- 13CP3 CONC <I.005 * <0.005 * <O.OlO * <0.005 * <0.005 * <0.005 * <0.005 * <0.005 * <0.005 * 

%REC * * * * * * * * * 8 

DUPL * * * * * * t * * 

OID 0;3958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

,CA 1 1 2-TRICHLOROETHANE BENZEN BENZENE CLETRE 2-CHLOROETHYLVINYLETHER 

CHBR3 BROMOFORM TCLETA 1 1 2 2-TETRACHLOROETHANE TCLETE TETRACHLOROETHENE 

TOLUEN TOLUENE CLBEN CHLOROBENZENE ETBEN ETHYLBENZENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 10 OF 20 ) *************** 

JO8 DESCRIPTION:*CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 19 

ANALYSIS.. 90 

E : DENOTES PPB PPM....... 112TCA 

LAB ID PROJECT ID 

20 

91 

BENZEN 

RD8G093E1170001 

RECEIPT DATE:OS Jut 88 

21 22 23 

92 93 94 

CLETRE CHBR3 TCLETA 

24 

95 

TCLETE 

JOB FILE:A:99531 

EST. CDMP. DATE:05 Aug 80 

‘“’ 25 26 27 

96 97 98 

TOLUEN CLBEN ETBEN 

RON 

99539 2-lo-CP3 CONC *o.oos * <o.oos * eo.010 * ~0.00s * <o.oos * <o.oos l ~0.005 * <o.oos * <0.005 * 

%REC * * ,t * * * * * * 9 

DUPL * * II t * * * t * 

OID 06958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

99540 2-13CP2 

99541 2-18C 

99542 2-14CP2 

99543 2-14C 

99544 2- 16CP2 

99545 2-lSCP2 

99544 2/llCP2 

CONC *0.005 * <o.oos * <O.OlO * <o.oos * <o-o05 * <o.oos l <0.005 * <0.005 * <0.005 * 

%REC * * * f * * * * * 10 

DUPL * * * l * * * * * 

OID 0.3958214* 08958214* 08958214* 08958214’ 08958214* 08958214* 089S8214* 08958214* 08958214’ 

CONC <O.D05 * eO.005 * <O.OlO * <O.OOS l <0.005 * <0.005 l qO.005 * SO.005 * <O.OOS * 

%REC * * * l * * * * * 11 

DUPL * * * t * * t * * 

OID 08958214* 08958214” 08958214’ OWS8214f 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC 4.005 * <o.oos * <O.OlO * <a.005 l x0.005 * x0.005 * co.005 * 10.005 * co.005 * 

%REC * * * l * * * * 
l 12 

DUPL * * * * * * * * * 

OID Ot1958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 089582’ 

CONC 4 -00s * so.005 * <O.OlO * <O-O05 l <O.OOS * <0.005 * <0.005 * <O.OOS * qD.005 * 

%REC * * * * * * * * 
l 13 

DUPL l * * * * * * * * 

OID O&958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC 4 _ 005 * <o-o05 * <O.OlO * <o.oos * <o.oos * <o.oos * <0.005 * <0.005 * <0.005 * 

%REC * * l l * * * * * 14 

DUPL * * * * t * * * t 

OID 08958214* 08958214* 08958214* 08958214’ 08958214* 08958214* 089S8214* 08958214* 08958214* 

CONC <o.oos * <0.005 * <O.OlO * <0.005 * <0.005 * <o.oos * <0.005 * <o-o05 * co.005 * 

%REC * l * * * * * * * 15 

DUPL * * t * * * * * t 

OJD 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 089S8214* 08958214* 

CONC 4.005 * <0.005 * qo.010 * <0.005 * <0.005 * <0.005 * <o-o05 * <o-o05 * ~0.005 * 

XREC * * 103 * 93.9 * 91.45 * 92.1 * 122.5 * 100.3 * 96.75 l 16 

DUPL * * * * l * * * t 

OID 08’?58214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214’ 

112TCA 1 1 2-TRICHLOROETHANE BEN-ZEN BENZENE CLETRE 2-CHLOROETHYLVINYLETHER 

CHBR3 BROMOFORH TCLETA 1 1 2 2-TETRACHLOROETHANE TCLETE TETRACHLOROETHENE 

TOLUEN TOLUENE CLEEN CHLOROBENZENE ETBEN ETHYLBENZENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 11 OF 20 ) ************we 

JOB DESCRIPTION:‘CRANE - ZAPPI RD8GO93E1170001 JOB FILE:A:99531 

REPORT DATE:17 Feb 89 ,, RECEIPT DATE:05 Jut 88 EST. COHP. DATE:05 Aug 88 

COLUMN.... 19 20 21 22 23 24 25 26 27 

ANALYSIS.. 90 91 92 93 94 9s 96 97 98 

B : DENOTES PPE PPM....... 112TCA BENZEN CLETRE CHBR3 TCLETA TCLETE TOLUEN CLEEN ETBEN 

LAB ID PROJECT ID ROU 

99547 2-llcP3 CONC co.005 * <o-o05 * <O.OlO * *o.oos * <0.005 * eo.005 * <o.oos l qo.005 * x0.005 * 

%REC * * * * * * * * * 17 

DUPL * * t * * t * * * 

010 08958214* 08958214" 08958214* D8958214* 08958214* 08958214* 08958214* 08958214* D8958214* 

99548 DBG-SEEP-U CONC ~~0.005 * <0.005 * <O.OlO * <0.005 * <o.OOs * so.005 * <O.OOS * cO.DD5 l <D.DD5 * 

WEC * * * * * * * * * 18 - 

DUPL * * * * * * * * * 

OID 118958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 089582l4* 08958214* 

99549 2/11c 

99550 02-01 

99551 2-15C 

99552 2-14cP2 

99553 2-17cP2 

CONC *:o -005 * <O.ODS * <O.OlO l x0.005 l <0.005 * <O.OOS * co.005 * <O.OOS * eO.005 * 

%REC * * * * + * * * * 19 

DUPL t * f * * * * * * 

OTD 08958214* 08958214* 08958214* 08958214* 08958214* D89S8214* 08958214* D8958214* 08958214* 

CONC <0.005 * <0.005 * <O.OlO ‘* <o.oos * <0.005 * <0.005 * x0.005 * <0.005 * <O-O05 * 

%REC . t * ‘k * * * * * * 20 

DUPL l * �k * * * * * * 

OID C8958214* 08958214* 08958214’ 08958214* 08958214* 08958214* 08958214* 00958214* 089fj8214* 

CONC <o.oos * <0.005 * <O.OlO * <o-o05 * <a.005 * <o-o05 * <0.005 * <0.005 * <0.005 * 

%RREC * * * * * * * * * 21 

DUPL l * .e * * * * * * 

OID 08958214* 08958214* 08958214” 08958214* 08958214* 08958214* 08958214” 08958214” OB958214* 

CONC <0.005 * <o.oos * ~0.010 * <0.005 * <o.oos * <0.005 * dO.005 * so.005 * <0.005 * 

%REC * * ,I * * * * * * 22 

DUPL * * * * * * * * * 

OID 0,3958214* 08958214* 08958214" 08958214* 08958214* 08958214* 08958214* 08958214* 00958214* 

CONC 4.005 * <0.005 * <O.OlO * 10.005 * <o-o05 * <0.005 * <o.oos * <o.oos * <0.005 * 

%REC * * * * * * * * * 23 

DUPL * * * l * * * * * 

010 011958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214i 08958214* 089S8214* 

99554 2-16C CONC 4.005 * <0.005 * <O.OlO * <o-o05 l <0.005 * <0.005 * <0.005 * 10.005 * <o-o05 * 

XREC * * * * * * * * * 24 

DUPL * * * * * * t * * 

OID OB958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

.CA 1 1 2-TRICHLOROETHANE BENZEN BENZENE CLETRE 2-CHLOROETHYLVINYLETHER 

CHER3 BROMOFORM TCLETA 1 1 2 ‘L-TETRACHLOROETHANE TCLETE TETRACHLOROETHENE 

TOLUEN TOLUENE CLBEN CHLOROEENZENE ETBEN ETHYLBENZENE 



**************** ENVIRONMENTAL LABORATORY ANAL.YTICAL LABORATORY GROUP DATA REPORTING SHEET <SHEET 12 OF 20 ) *********et**** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. CWP. DATE:05 Aug 88 

'19 20 21 ” COLUMN.... 22 23 24 25 26 27 

ANALYSIS.. 00 91 92 93 94 95 96 97 98 

B : DENOTES PPB PPM....... ‘8 12TCA BENZEN CLETRE CHBR3 TCLETA TCLETE TOLUEN CLEEN ETBEN 

LAB ID PROJECT ID ROW 

99555 2-05 CONC eO.005 * x0.005 l <O.OlO * <o.oos * <0.005 * eo.005 * <o-o05 * <o.oos * *0.005 * 

%REC * 112.5 * 96 * '92.5 * 104.5 * *97 * * 100.5 * 25 

DUPL t l * * * * * * * 

OID 08958214* 08958214* 0895t-$214* OEi958214* 08958214* 08%8214* 08%8214* 08958214* 08958214* 

112TCA 1 1 2-TRICHLOROETHANE BENZEN BENZENE CLETRE 2-CHLOROETHYLVINYLETHER 

CHBR3 BROMOFORM TCLETA 1 1 2 2-TETRACHLOROETHANE TCLETE TETRACHLOROETHENE 

TOLUEN TOLUENE CLBEN CHLOROBENZENE ETBEN ETHYLBENZENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTlNG SHEET (SHEET 13 OF 20 ) ***********t*** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:05 Aug 88 

COLUMN.. _ 28 29 30 31 32 33 34 3s 36 

ANALYSIS. .I 99 100 156 157 158 159 160 161 162 

6 : DENOTES PPE PPM... . . ..I ACRO ACRY ACETON BUTANO cs2 ZHEXAN 4ME2PE STYREN VINACE 

LAB ID PROJECT ID RW 

99531 2-12CP3 CONC co.10 * eo.10 l so.10 l co.10 l <o.oos * co.05 * <o.os * <o.oos * so.05 * 

%REC * * * * * * l * * 1 

DUPL l l * l * * * t * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 089S8214* 08958214* 089S8214* 08958214’ 

99532 2-13C 

99533 2-18cP2 

99534 2-17C 

99535 SP-c 

99536 2-04 

99537 2-lOCP2 

99538 2- 13CP3 

J ACROLEIN ACRY ACRYLONIJRILE ACETON ACETONE 

BUTANO 2-BUTANONE cs2 CARBONDISULFIDE: ZHEXAN 2-HEXANONE 

4ME2PE 4-METHYL-2-PENTANONE STYREN STYRENE VINACE VINYL ACETATE 

CONC eo.10 * co.10 l 1.91 * x0.10 * <o.oos * SO.05 * X0.05 * <o.oos * <O.OS * 

!4REC t * l * * * * * * 2 

DUPL l l t t * * * * l 

OID 08958214* 08958214’ 089S8214* 08958214* 089S8214* 08958214* 08958214* 08958214* 08%8214* 

CONC co.10 * co.10 * 3.5 * <O.lO * <o.oos * qo.05 * <0.05 * ~0.005 * so.05 * 

%REC * t * * * * * * * 3 

DUPL * l * * * * * * t 

OlD 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214” 

CONC co.10 * so.10 * <O.lO * 10.10 * <o.oos * <O-OS * <0.05 * <0.005 * <o.os * 

XREC * * l * * * * * * 4 

DUPL l * * * * * * * * 

OID 089S8214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC *:O.lO * qo.10 * <O.lO * co.10 * <o.oos * <o.os * *o.os * ~0.005 * <0.05 * 

%REC * * * * * * * * * 5 

DUPL * * * t * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC l :O.lO * <o-10 * 0.104 * x0.10 * <o.oos * <O-OS * x0.05 * <o.oos l *o.os * 

%REC 
* * * * * * * t * 6 

DUPL <O.lO * <O.lO * co.10 * <O.lO * <0.005 * co.05 * so.05 * <0.005 * <O-OS * 

010 C’8958214* 08958214* 08958214* 08958214* 08958214* 08958214” 08958214* 08958214* 08958214* 

CONC qo.10 * co.10 l 1.74 ‘* <O.lO * <o-o05 * <O-OS * x0.05 * <a.005 * <o.os l 

Y&EC 
* l �C * * * * l * 7 

DUPL * * :z * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 089S8214* 08958214” 08958214* 08958214* 08958214* 

CONC qo.10 * <O.lO * co.10 lC co.10 * co.005 * dO.05 * <O-OS * <o.oos * <O-OS * 

?3EC * * >e * * * * * 
l 8 

DUPL * * 1t l * * * * * 

OID 05958214* 08958214* 08958214” 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 



. **************** ENVIRONMENTAL LAEOI!ATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 14 OF 20 ) *************** 

JOB DESCRIPTION:*CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.. . . 28 

ANALYSIS.. 99 

B : DENOTES PPB PPM....... ACRO 

LAB ID PROJECT ID 

29 

100 

ACRY 

RD8G093E1170001 

RECEIPT DATE:05 Jut 88 

30 31 32 

156 157 158 

ACETON BUTANO cs2 

33 

159 

2HEXAN 

JOB FILE:A:PPS31 

EST. COMP. DATE:05 Aug 88 

“ 34 3s 36 

160 161 162 

4ME2PE STYREN VlNACE 

RON 

99539 2-lo-CP3 CONC qo.10 * x0.10 * 10.10 * so.10 * <o.oos * 4.05 * co.05 * <o.oos * <o.os * 

WEC * * * I * * * * * 9 

DUPL * * t f t * * l * 

OID 08958214f 08958214’ 08958214* 08958214’ 08958214* 08958214* 08958214* 08958214* 08958214* 

99540 2-13CP2 

99541 2-18C 

99542 2-14CP2 

99543 2-14C 

99544 2-16CP2 

99545 2-lSCP2 

99546 2/11CP2 

CONC qo.10 * co.10 * x0.10 * a.10 * co.005 * co.05 * eo.05 * co.005 * so.05 * 

%REC * * * 1 * * * * * 10 

DUPL * * * * * * * * * 

010 08958214* 08958214* 08958214* 089S8214* 08958214* 08958214* 08958214* 08958214* 08958214f 

CONC co.10 * qo.10 * co.10 * x0.10 * <o.oos * <o.os * co.05 l <o.oos * <o.os * 

%REC * t * * * l * l * 11 

DUPL * * * * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC -:a.10 * co.10 * 7.84 * <a.10 * <o.oos l <o.os * <O-OS * <0.005 * <o.os l 

%REC 
* * * * * * * * * 12 

DUPL * * l * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214’ 08958214* 08958214* 089582 

CONC l :O.lO * co.10 * qo.10 * <O.lO l <o.oos * co.05 * x0.05 * <o.oos * x0.05 * 

%REC * * * * * * * * * 13 

DUPL * * * * * * * * * 

010 C18958214* 08958214* 089582W 08958214* 08958214* 08958214* 08%8214* 08958214* 08958214* 

CONC x0.10 * <o-10 * <o-10 !4 x0.10 * co.005 * co.05 * <O-OS * <o.oos * <O-OS * 

%REC * * :c * * * * * * 14 

DUPL * * rt * * * * * * 

010 08958214* 08958214* 08958214’ 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC eo.10 * <O.lO * 2.7 * KO.10 * <o.oos * dO.05 * so.05 * x0.005 * 10.05 * 

%REC * * Ir: * * * * * * 1s 

DUPL * * * * * * * * l 

OID 05958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC <,).lD * 10.10 * co.10 * co.10 * <0.005 * co.05 * qO.05 * <o.oos * x0.05 * 

%REC * * , * * * * * * 16 

DUPI. * * + * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958274* 08958214* 08958214* 08958214* 

ACRO ACROLEIN ACRY ACRYLONITRILE ACETON ACETONE 

BUTANO 2-BUTANONE cs2 CARBONDISULFIDE 2HEXAN 2-HEXANONE 

4ME2PE 4-METHYL-2-PENTANONE STYREN STYRENE VINACE VINYL ACETATE 



. **************** ENVIRONMENTAL LABOF!ATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 15 OF 20 ) *************** 

JOB DESCRIPTION:*CRANE - ZAPPI 

QEPORT DATE:17 Feb 89 

COCUHN.... 28 

ANALYSIS.. 99 

8 : DENOTES PP8 PPM....... ACRO 

LA8 ID PROJECT ID 

29 

100 

ACRY 

R08G093E1170001 

RECElPT DATE:05 Jut 88 

30 31 32 

156 157 158 

ACETON BUTANO cs2 

JOB FILE:A:99531 

EST. COMP. DATE:05 Aug 88 

33 34 35 36 

159 160 161 162 

2HEXAN 4ME2PE STYREN VI NACE 

RON 

99547 2-llCP3 CONC qo.10 * x0.10 l co.10 * co.10 * <0.005 * x0.05 * X0.05 * <o-o05 * KO.05 * 

%REC t l * * * * t * * 17 

DUPL * * * * * * * * * 

010 08958214* 08958214* 08958214' 08958214' 08958214* 08958214* 08958214* 08958214* 08958214* 

99548 DEG-SEEP-U CONC co.10 l co.10 * so.10 * *O.lO * <o-o05 * <0.05 l co.05 l <0.005 * <0.05 * 

%REC l l l * * . * * l * 18 

DUPL * * * * * * If l * 

OID 08958214* (X958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

99549 2/1lC 

99550 02-01 

99551 2-15C 

99552 2-14CP2 

99553 2-17CP2 

99554 2-16C 

..O ACROLEIN ACRY ACRYLONITRILE ACETON ACETONE 

EUTANO 2-BUTANONE cs2 CARBONOISULfIDE 2HEXAN 2-HEXANONE 

4ME2PE 4-METHYL-2-PENTANONE STYREN STYRENE VINACE VINYL ACETATE 

CONC co.10 * <O.lO * 2.67 * so.10 * co.005 * <0.05 * <0.05 * qo.005 * 10.05 * 

%REC * * * * * l * * * 19 

DUPL t t * * * * * * * 

OID 118958214' 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC ,:O.lO * co.10 l <O.lO l <O.lO * <o.oos * <0.05 * co.05 * co.005 * so.05 * 

WEC t * * * l * * l 
l 20 

DUPL t l t * l * * l * 

010 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 

CONC -:o. 10 l x0.10 * 3.72 l <O.lO * <o.oos * <0.05 * <a.05 * co.005 * co.05 * 

WEC t * 'C * * * * l * 21 

DUPL t * ‘* * * * * * * 

OID 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 08958214' 08958214* 

CONC go.10 * co.10 * 0.70 It co.10 * <o.oos * <O-OS l x0.05 * <o-o05 * qo.05 * 

%REC l l ic * * * * * * 22 

DUPL * * IC * * * * l * 

OID C&3958214* 08958214* 08958214” 08958214* D8958214* 08958214* 08958214* 08958214* 08958214* 

CONC x0.10 * co.10 * <O.lO ‘I co.10 * <0.005 * co.05 * <O-OS * <0.005 * <0.05 * 

%EC * * ,r * * * * * * 23 

DUPL * * * l * * * * * 

010 08958214* 08958214* 08958214” 08958214* 08958214* 08958214* 08958214* 08958214’ 08958214* 

CONC co.10 * 4.10 * 1.71 * co.10 * <o.oos * co.05 * <0.05 * co.005 * co.05 * 

XREC * * * * * * * * * 24 

DUPL * I * * * * * * * 

010 05958214* 08958214' 08958214’ 08958214* 08958214* 08958214* 08958214* 08958214* 08958214* 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 16 OF 20 ) *************** 

JO8 DESCRIPTION:*CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 28 

ANALYSIS.. 99 

B : DENOTES PPB PPM....... ACRO 

LA8 ID PROJECT ID 

29 

100 

ACRY 

RO8G093Ell70001 

RECEIPT DATE:05 Jul 88 

30 31 32 

156 157 158 

ACETON EUTANO cs2 

33 

159 
2HEXAN 

JOB FILE:A:99531 

EST. COMP. DATE:05 Aug 88 

34 35 36 “‘^ 

160 161 162 

4ME2PE STYREN VINACE 

RW 

99555 2-05 CONC <O.lO * *O.lO * so.10 l dl.10 * so.005 * <0.05 * <0.05 * <o.oos * eo.05 * 

%REC * * * * * * * * 
l 25 

DUPL * * * c l t * * * 

OID Os3958214* 08958214* 08958214* 08958214* 08958214* D8958214* 08958214* 08958214” 08958214* 

ACRO ACROLEIN ACRY ACRYLONITRILE ACETON ACETONE 

EUTANO 2-EUTANONE cs2 CARBONDISULFIDE ZHEXAN 2-HEXANONE 

4MEZPE 4-METHYL-2-PENTANONE STYREN STYRENE VINACE VINYL ACETATE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 17 OF 20 ) *************** 

JO8 DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JO8 FILE:A:99531 
JtEPDRT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:05 Aug a8 

COLUMN.... 37 38 39 40 

ANALYSIS. _ 163 164 165 166 

8 : DENOTES PPB PPM....... T-XYL 12ED4 TOL-D8 EFB 

LA8 ID PROJECT ID 

99531 2-12CP3 CONC 4.005 * 96.3% * 92.7% * 96.4% * 

%REC * * * * 

DUPL * * * * 

OID 011958214* 08958214* O&%214* 08958214* 

ROU 

1 

99532 2-13C 

99533 2- iacP2 CONC d-005 * 103% * 123% * 97.6% * 

99534 2-17C 

99535 SP-c 

99536 2-04 

99537 2-lOCP2 

CONC <G.O05 * 100% * 99.5% * 163% * 

%REC t * * * 

DUPL * * * t 

OID Ofi958214* 08958214* 08958214* 08958214* 

!&EC * t * * 

DUPL * * * * 

OID 08958214* 08958214* 08958214* 08958214* 

CONC <o-o05 * 102% * 103% * 95.8% * 

%REC * * * * 

DUPL * * * * 

OID D8958214* 08958214* 08958214* 08958214* 

CONC <O-O05 * 92.0% * 75.0% * 131% * 

%REC * * * * 

DUPL * * * * 

OID 08?58214* 08958214* 08958214* 08958214* 

CONC <0.005 * 105% * 99.7% * 90% * 

%REC * * * * 

DUPL <0.005 * 99.3% * 104% * 89.2% * 

OID 08’?58214* 08958214* 08958214* 08958214* 

CONC <0.005 * 103% * 109% * ‘94.7% * 

‘%REC * * * * 

DUPL * * * * 

OID 08958214* 08958214* 08958214* 08958214* 

99538 2-13CP3 CONC ~0.005 * 93.8% * 109% * 87.9% * 

y&EC * * * * 

OUPL * * * * 

010 08958214* 08958214* 08958214* 1)8958214* 

l. T-XYLENE 12ED4 1 2-OICHLOROETHANE-D4 

BFB 4-BROMOFLUOROBENZENE 

TOL-08 TOLUENE-08 

2 

3 

4 

5 

6 

7 



**************** ENVIRONMENTAL LABOR.4TORY ANALYTICAL LABORATORY GRWP DATA REPORTING SHEET (SHEET 18 OF 20 ) **t*****t***t** 

JOB DESCRIPTION:*CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.. . _ 37 

ANALYSIS.. 163 

B : DENOTES PPB PPM....... T-XYL 

LAB ID PROJECT ID 

38 

164 

12ED4 

RD8G093E1170001 

RECEIPT DATE:05 Jut 88 

39 40 

165 166 

TOL-D8 BFB 

JOB FILE:A:99531 

EST. COW. DATE:05 Aug 88 

RON 

99539 2-lo-cP3 CONC *:O.OOS * 98.5% * 103% * 90.3% * 

%REC * * ‘t * 
9 

DUPL * l �* * 

010 D8958214* 08958214* 08958214” 08958214* 

99540 2-13CP2 

99547 2-18C 

99542 2-14CP2 

99543 2-14c 

99544 2-l&P2 

99545 2- 15CP2 

CONC l :0.005 * 96.6% * 117% ‘k 91.7% l 

XREC * * IC * 

DUPL * * IC * 

OID C8958214* 08958214* 08958214” 08958214* 

CONC <O.OOS * 92.4% *107% ’ ” 110% * 

%REC l * t * 

DUPL * * ,r t 

OID 08958214* 08958214* 08958214” 08958214* 

CONC <0.005 * 112% * 87.6% * 113% l 

%REC * * * * 

DUPL * * * t 

010 08958214* 08958214* 08958214’ 08958214* 

CONC <3.005 * 106% * 92.6% * 124% * 

‘%REC * * * l 

DUPL * * * * 

OID 0*3958214* 08958214* 08958214* 08958214” 

CONC <0.005 * 106% * 83.8% * 97.4% l 

%REC * * * * 

DUPL * * * l 

OID 08958214* 08958214* 08958214* 08958214’ 

CONC d1.005 * 85.1% * 80.8% * 102% l 

%REC 
* * * * 

DUPL * * * l 

OID 011958214* 08958214* 08958214* 08958214* 

99546 2/11CP2 CONC dl.005 * 104% * 100% * 80.2X l 

%REC * * * * 

DUPL * * * l 

OID O&958214* 08958214* 08958214* 08958214* 

T-XYL T-XYLENE 12ED4 1 2-DICHLOROETHANE-D4 

BFB 4-BROMOFLUOROBENZENE 

TOL-D8 TOLUENE-D8 

10 

11 

12 

13 

14 

15 

16 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GRWP DATA REPORTING SHEET (SHEET 19 OF 20 ) *************** 

JOB DESCRIPTION:*CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 37 

ANALYSIS.. 163 

8 : DENOTES PPB PPM....... T-XYL 

LAB ID PROJECT ID 

38 

164 

12ED4 

RD8GO93El170001 

RECEIPT DATE:05 Jut 88 

39 40 

165 166 

TOL-Da BFB 

JOB FILE:A:99531 

EST. COMP. DATE:05 Aug 80 

99547 2-llCP3 CONC ~:o.oos * 99.1% * 130% * 104% * 

%REC * l * * 

DUPL * * * * 

OID 08958214* 08958214* 08958214 08958214* 

ROW 

17 

99548 DBG-SEEP-U 

99549 2/1lC CONC <0.005 l 100% * 105% St 104% * 

99550 02-01 

99551 2-15c 

99552 2-14CP2 

99553 2-17CP2 

CONC l :O.OOS * 98.8% * 92.6% * 96.6% l 

%REC * l :* l 

DUPL * * * * 

OID C8958214* 08958214* 08958214'* 08958214* 

‘%REC * * II * 

DUPL t l * t 

OID 08958274* 08958214* 08958214” 08958214* 

CONC <0.005 * 97.7% * 99.8% *107% l 

WEC 
* * * * 

DUPL * l l * 

OID 0*3958214* 08958214’ 08958214* 08958214* 

CONC 4.005 * 97.4% * 100x * 97.2% * 

‘%REC * * * * 

DUPL * * * t 

OID 021958214* 08958214* 08958214’ 08958214* 

CONC <0.005 * 100% * 102% * 103% * 

%REC * * * * 

DUPL l l * t 

OID OEt958214* 08958214* 08958214* 08958214* 

CONC d.005 * 101% * 92.4% * 94.0% * 

%REC * * f * 

DUPL * * * * 

OID 08958214* 08958214* 08958214* 08958214* 

99554 2-16c CONC <0.005 * 102% * 95.m * 94.0% * 

YaEC * * * * 

DUPL * * l * 

OID 08358214* 08958214* 08958214* 08958214* 

L T-XYLENE 12ED4 l 2-OICHLOROETHANE-D4 

BFB 4-EROMOFLUOROEENZENE 

TOL-D8 TOLUENE-08 

18 

19 

20 

21 

22 

23 

24 



. II*************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 20 OF 20 ) *************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:W531 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:05 Aug 88 

COLUMN.... 37 38 39 40 

ANALYSIS.. 163 164 165 166 

B : DENOTES PPB PPM....... T-XYL 12ED4 TOL-D8 BFB 

LAB ID PROJECT ID ROU 

99555 2-05 CONC l :0.005 * 97.7% * 92.0% * 97.4% * 

%REC l * * * 25 

DUPL * * ‘* * 

OID C8958214* 08958214* 08958214* 08958214” 

T-XYL T-XYLENE 12ED4 1 2-DICHLOROETHANE-D4 

BFB 4-BROf4OFLUOROBENZENE 

TOL-D8 TOLUENE-D8 



Volatile Organics (Sediment) 



*****+P********* ENVIRONMENTAL LABORP.TORY ANALYTICAL LABORATORY GRWP DATA REPORTING SHEET (SHEET 1 OF 5 ) *************tee 

JOB DESCRIPTION:*CRANE - ZAPPI RD8GO93Ell70001 SEDIMENT JOB FILE:A:W628 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:26 Aug 88 

COLUMN.... 1 2 3 4 5 6 7 a 9 

ANALYSIS.. 72 73 74 75 76 77 78 79 80 

E : DENOTES PPB PPM.. . . . . . CLME BRME VICL CLET MECL DCLETE 1 IDCE +DICLE CHCL3 

LAB ID PROJECT ID ROU 

99628 DBG SEEP S CONC ~0.050 * <0.050 * <0.050 * eO.050 * <0.025 * ~0.025 * ~0.025 * <O-O25 * qO.025 l 

%REC * * * * * l * * * 1 

DUPL * * * l * l * * t 

OID 08938245* 08938245* 08938245" 08938245* 08938245* 08938245* 08938245* 08938245* 08938245* 

CLME CHLOROHETHANE 

CLET CHLOROETHANE 

1lDCE 1 1-DICHLOROETHANE 

BRME BROMOMETHANE VICL VINYL CHLORIDE 

MECL METHYLEWE CHLORIDE DCLETE 1 l-DICHLOROETHENE 

+DICLE TRANS-1 2-DICHLOROETHENE CHCL3 CHLOROFORM 



******+********* ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 5 ) **************** 

JO8 DESCRlPTION:*CRANE - ZAPPI RD8G093E 1170001 SEDIMENT JO8 FILE:A:99628 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. OATE:26 Aug 88 

COLUMN.... 10 11 12 13 14 75 16 17 18 

ANALYSIS.. 81 82 83 84 85 86 87 88 89 

8 : DENOTES PPE PPM....... 12DCE 1llTCA c CL 4 BRCLZM DICLPR +CLPRE TCE DBRCLM CCLPRE 

LA8 ID PROJECT ID ROW 

99628 DOG SEEP S CONC qO.025 * <O-O25 * <O-O25 ‘r x0.025 * <0.025 * co.025 l so.025 * <O-O25 * so.025 l 

XREC * * 9, * * * * * * 1 

DUPL * t * c l l * * * 

OID 03938245* 08938245* 08938245’ 08938245* 08938245* 08938245* 08938245* 08938245* 08938245’ 

12DCE 1 2-DICHLOROETHANE 1llTCA 1 1 I-TRICHLOROETHANE 

BRCLZH BROMODICHLOROMETHANE DICLPR 1 2 DICHLORCWRCIPANE 

TCE TRICHLOROETHENE DBRCLM DI8ROMCCHLOROMETHANE 

C CL 4 CARBDN TETRACHLORIDE 

+CLPRE TRANS-1 3-DICHLOROPROPENE 

CCLPRE CIS-1 3-DICHLOROPROPENE 



**************** ENVIRONMENTAL LABOR/\JORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 5 1 **************** 

JO8 DESCRIPTION:*CRANE - ZAPPI RD8GD93E 1170001 SEDIMENT JO8 FILE:A:99628 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:26 Aug 88 

COLUMN.... 19 20 21 22 23 24 25 26 27 

ANALYSIS.. 90 91 92 93 94 95 96 97 98 

8 : DENOTES PPB PPM....... 112TCA BENZEN CLETRE CHBR3 TCLETA TCLEJE TOLUEN CLBEN ETBEN 

LA8 ID PROJECT ID ROU 

99628 DBG SEEP S CONC l :O -025 * <0.025 * <0.050 lc eO.025 * x0.025 * <0.025 * eO.025 * qO.025 * co.025 * 

XREC * * IC * * * * * * 1 

DUPL * * ,k * * * * * * 

OID C18938245* 08938245* 08938245* 08938245* 08938245* 08938245* 08938245* 08938245* 08938245* 

ll2TCA 1 1 2-TRICHLOROETHANE BENZEN BENZENE CLETRE 2-CHLOROETHYLVINYLETHER 

CH8R3 BROMOFORM TCLETA 1 1 2 2-TETRACHLOROETHANE TCLETE TETRACHLOROETHENE 

TOLUEN TOLUENE CLBEN CHLOROBENZENE ETBEN ETHYLBENZENE 



**************** ENVIRONMENTAL LABORAJ~RY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 5 ) **************** 

JO8 DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 SE0 IMENT JOB FILE:A:99628 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. CCBIP. DATE:26 Aug 88 

COLUMN. . _ . 28 29 30 31 32 33 34 35 36 

ANALYSIS.. 99 100 156 157 158 159 160 161 162 

8 : DENOTES PPB PPM.. . . . . . KRO ACRY ACETON BUTANO cs2 2HEXAN 4ME2PE STYREN VI NACE 

LAB ID PROJECT IO RON 

99628 DOG SEEP S CONC <0.50 * x0.50 * co.50 * <0.50 * <D.O25 * ~0.25 * ~0.25 * eO.025 * <0.25 * 

WEC * * * * * * * t * 1 

DUPL * * * * * * * l * 

OID 08’?38245* 08938245* 08938245* 08938245* 08938245* 08938245* 08938245* 08938245* 08938245* 

ACRO ACROLEIN 

BUTANO 2-BUTANONE 

4ME2PE 4-METHYL-2-PENTANONE 

ACRY ACRYLONITRILE ACETON ACETONE 

cs2 CAR8ONDISULFIDE 2HEXAN 2-HEXANONE 

STYREN STYRENE VINACE VINYL ACETATE 



******+********* ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 5 ) **************** 
. 

JOB OESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 SEDIMENT JOB FILE:A:W628 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:26 Aug 88 

COLUMN.... 37 38 39 40 

ANALYSIS.. 163 164 165 166 

8 : DENOTES PPB PPM....... T-XYL 12EO4 TOL-D8 OF8 

LA8 ID PROJECT ID ROW 

99628 OBG SEEP S CONC <Il.025 * 87.0% * 78.4% * 84.4% * 
%REC * * * * 1 

DUPL * t l * 

010 015938245* 08938245* 08938245* 08938245* 

J-XYL T-XYLENE 12ED4 1 2-DICHLOROETHANE-04 

8F8 4-BROMOFLUORO8ENZENE 

TOL-08 TOLUENE-08 



Base/Neutrals, Acid Ext ractables (BNAs > (Water) 



. . .I 

**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GRDUP DATA REPORTING SHEET (SHEET 1 OF 21 ) ******f********* 

JO8 DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JO8 FILE:A:W556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 1 2 3 4 5 6 7 8 9 

ANALYSIS.. 61 62 63 64 65 66 67 68 69 
B : DENOTES PPB PPM....... PHENOL CLPHEN 2NlPHE DMEPHE DCLPHE CLMEPH TCLPHE DNIPHE 4NlPHE 

LA8 10 PROJECT ID ROW 

99556 2-12CP3 CONC 4.010 * <O.OlO * -Go.010 * eo.010 * <O.OlO * <0.020 * <O.OlO * ~0.050 * <0.050 * 

%REC * * * * * * * * * 1 

DUPL * l * t * * * * * 

OID 011958208* 08958208* 0895&?08* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99557 2-13C 

99558 2-18CP2 

99559 2-17C 

99560 SP-c 

99561 2-04 

99562 2-lOCP2 

99563 2-13CP3 

CONC <0.030 * x0.030 * <O-O30 * d.030 * co.030 * co.060 * <0.030 * <0.15 * co.15 * 

%REC * 24.3 * 52.1 * 73.8 * 80.1 * 95.8 l 79.1 * 121.85 * * 2. 

OUPL * * * * * * * l * 

OID OEi958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC 4 .OlO * <O.OlO * <O.OlO * <O.OlO * a.010 * <o-o20 * <O.OlO * <0.050 * <I).050 * 

%REC * * * * * l * * * 3 

DUPL * * * * * * * * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* D8958208* 08958208* 08958208f 

CONC <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <0.020 * <O.OlO * <D.D5D * <D.D5D * 

%REC * * * * * * * * * 4 

OUPL * * * * * * * * 1; 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582 

CONC <D.OlO * so.010 * <O.OlO * <a.010 * co.010 * <o-o20 * <O.OlO * <0.050 * <a.050 * 

‘%REC * * * * * c * * * 5 

DUPL * * * * * * * * * 

010 08'?58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <O.OlO * <O.OlO * <O.OlO * eo.010 * <O.OlO * co.020 * <D.DllJ * <D.D5D * <D.D5D * 

*%REC * * * * * * * * * 6 

DUPL * * * * * * * * * 

010 08')58208* 08958208* 08958208* 08958208* 08958208* 08958208* 089S8208* 08958208* 08958208* 

CONC <0..023 * <0.023 * x0.023 * <O-O23 * qO.023 * x0.046 * <O-O23 * eO.115 * co.115 * 

%REC * * * * * * * l * 7 

DUPL * * * * * * * * * 

010 08?58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <O.Oll * 40.011 * <O.Oll * <o-o11 * co.011 * co.022 * <O.Oll * co.055 * 10.055 * 

%REC * * * * * * * * * 8 

OUPL * * * * * * * * * 

010 085'58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

PHENOL PHENOL CLPHEN 2-CHLOROPHENOL 

DMEPHE 2 4-OIMETHYLPHENOL DCLPHE 2 4-DICHLOROPHENOL 

TCLPHE 2 4 6-TRICHLOROPHENOL DNIPHE 2 4 DINITROPHENOL 

2NlPHE 2-NITROPHENOL 

CLMEPH 4-CHLORO-3-METHYLPHENOL 

4NIPHE 4-NITROPHENOL 



**************** ENVIRONMENTAL LABORATORY ANALYTlCAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 21 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI R08G093E1170001 JOB FILE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN. . . ., 1 2 3 4 5 6 7 8 9 

ANALYSIS.. 61 62 63 64 65 66 67 68 69 

B : DENOTES PPB PPM....... PHENOL CLPHEN 2NIPHE DMEPHE DCLPHE CLMEPH TCLPHE DNIPHE 4NIPHE 

LA8 ID PROJECT ID RGU 

99564 2-lOCP3 CONC eo.011 * co.011 * <O.Oll * <O.Oll * <O.Oll * <o-o22 * <O.Oll * <0.055 * co.055 l 

%REC * 75.77808* 76.91919* * * * * * 
l 9 

DUPL l * * l t * * * t 

010 08958208* 089582O8* 0895tj208* 08958208* 089582OW 08958208* 089582O8f 08958208* O89582O8* 

99565 2-13CP2 

99566 2-18c 

99567 2-14CP2 

99568 2-14C 

99569 2-16CP2 

CONC <O.OlO * <O.OlO * <O.OlO * kO.010 l <O.OlO * <0.020 * <O.OlO l <0.050 * x0.050 * 

%REC t l * * * * * * * 10 

DUPL * l * * * * * * t 

010 08958208* 08958208* 089582O8* D8958208* 08958208* 08958208* 08958208* 089582O8* 08958208* 

CONC co.017 * co.017 * <O-O17 * <00.077 * <O-O17 * <O-O34 * so.017 * x0.085 * ~0.085 * 

%IZEC * * l t * * * * * 11 

DUPL * * * * * * * * * 

OID O8958208* 08958208' 08958208,* 08958208* 08958208* 08958208* 08958208* 089582O8* 08958208* 

CONC *:0.010 * <O.OlO * <O.OlO l *O.OlO * <O.OlO l <0.020 * ~0.010 * <0.050 * <0.050 * 

!UEC * * * * l * * * * 12 

DUPL * * * * * * * * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* D8958208* 

CONC <:0.010 * qo.010 l <O.OlO + <O.OlO * co.010 * <0.020 * <D.DTD * <D*D5D * <Da050 * 

XREC * * ‘L * * * l * 
l 13 

DUPL * * ‘k * * * * * t 

OID C8958208* O8958208* 08958208* 08958208* 08958208* 08958208* O89582O8* 089582O8* O89'j82O8* 

CONC <o-o10 * <O.OlO * <O.OlO * KO.010 * <O.OlO * <cl.020 * <O.D10 * <D.D50 * <D*O50 * 

7iREC * * I* * * * * * * 14 

DlJPl * * It * * * * * * 

010 OB958208* 08958208* 08958208" 08958208* 08958208* 08958208* O89582O8* O89582O8* O89582O8* 

99570 2-15CP2 CONC <3.014 * co.014 * <0.014 * <o-o14 * <o-o14 * <O-O28 * <O-O14 * <O.O7O * <O-O70 * 

‘%REC * * * * l * -A l 
l 15 

DUPL * * * * * * * * * 

OID 0:3958208* 08958208* 08958208* 08958208* 08958208f 08958208* O8958208* 08958208* O89582O8* 

99571 2/11CP2 CONC d.013 * dO.013 * <O.O13 * co.013 l <0.013 * co.026 l co.013 l ~0.065 * <O-O65 * 

ZREC * * * * * * * * * 16 

DUPC * * * * * * t * * 

010 o($yj8208* 08958208* 08958208* 08958208' 08958208* 08958208* 08958208* 08958208' 08958208* 

.dOL PHENOL CLPHEN 2-CHLOROPHENOL 

DMEPHE 2 4-DIMETHYLPHENOL DCLPHE 2 4-DICHLOROPHENOL 

TCLPHE 2 4 6-TRICHLOROPHENOL DNIPHE 2 4 DINITROPHENOL 

ZNIPHE 2-NITROPHENOL 

CLMEPH 4-CHLORO-3-METHYLPHENOL 

4NIPHE 4-NITROPHENOL 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 21 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E 117000 1 JOB FIlE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 1 2 3 4 5 6 7 8 9 

ANALYSIS.. 61 62 63 64 65 66 67 68 69 

8 : DENOTES PPB PPM....... PHENOL CLPHEN ZNIPHE DMEPHE DCLPHE CLMEPH TCLPHE DNIPHE 4NIPHE 

LAB ID PROJECT ID RON 

99572 2-llcP3 CONC <O.OlO * so.010 l so.010 * <O.OlO * <O.OlO * qO.020 l <O.OlO * <O.OSO * x0.050 * 

%REC 31.7 * 65.6 *76.2 *83 * 77.1 * 72 * 82.9 * 108.05 * * 17 

DUPL * t l t * * * t * 

OID Ois958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99573 DEG-SEEP-U CONC ~0.011 * x0.011 * <O.Oll * <O.Oll * <O.Oll * <0.022 * <O.Oll * <0.055 * eO.055 * 

?iREC * * * * * * l * * 18 

DUPL * l * * * * * * * 

OID 015958208* 08958208’ 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99574 2/11c CONC <(I.013 * do.013 * <O-O13 * <O-O13 l so.013 * co.026 * <0.013 l <O-O65 * ~0.065 * 

%REC * * * l * * * * * 19 

DUPL * l * * * * * * * 

OID OCi958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99575 02-01 

99576 2-17CP2 

99577 2-05 

CONC d.011 * dO.011 * co.011 * co.011 l <O.Oll * qo.022 * co.011 * ~0.055 l dO.055 * 

%REC * * * * * * * * * 20 

DUPL * * * l * * * * * 

010 OE958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582f 

CONC a.011 * <O.Oll * co.011 * <O.Oll * co.011 * <O-O22 * <D.Dll l so.055 * <0.055 * 

%REC * * * l * * * * * 21 

DUPL * * * * * * l * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* D8958208* 08958208* 08958208* 

CONC co.012 * so.012 * co.012 * <O-O12 * <O-012 * <0.024 * eO.012 * <0.060 * <0.060 * 

%REC * * * * * * * * * 22 

DUPL * * * * * * * * * 

010 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

PHENOL PHENOL CLPHEN 2-CHLOROPHENOL ZNIPHE 2-NITROPHENOL 

DMEPHE 2 G-DIMETHYLPHENOL DCLPHE 2 4-DICHLOROPHENOL CLMEPH 4-CHLORO-3-METHYLPHENOL 

TCLPHE 2 4 6-TRICHLOROPHENOL DNIPHE 2 4 DINITROPHENOL 4NIPHE 4-NITROPHENOL 



l *************** ENVIRONMENTAL LABORAI~ORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 21 ) ***********et*** 

JOB DESCRIPTION:‘CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99556 

PEIWRT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 10 11 12 13 14 15 16 17 18 

ANALYSIS.. 70 71 101 102 103 104 105 106 107 

B : DENOTES PPB PPM....... MDNPHE PCLPHE NDMEAM CLISOE NDRPAM NIBEN I SOPHO CLETME 26DNT 

LAB ID PROJECT ID ROW 

99556 2-12CP3 CONC <C-D50 * <0.050 * <O.OlD * a.010 * <O.OlO * <O.OlO * <O.OlO * x0.010 * <0.0lD l 

XREC * * l t * * * * 
* 1 

DUPL * * * c l * t * * 

OID 08958208* 08958208* D8958208* 08958208’ 08958208* 08958208* 089582fW 08958208* 08958208f 

99557 2-13c CONC eo.15 * so.15 * x0.030 * <lx.030 * so.030 * qo.030 * eo.030 * <0.030 l so.030 * 

%REC 94.4 * 97.6 * * * t * * * * 2’ 

DUPL * * * * t * t * * 

OID 08958208* 08958208* 08958208* 08%8208* 08958208* 08958208* 08%8208* 08958208* 08958208* 

99558 2-18CP2 CONC ~0.050 * ~0.050 * <O.OlO *. <O.DlO * ~0.010 * <O.OlO * <O.OlD l <O.OlO * co.010 l 

%REC * * t * * * * * * 3 

DUPL * * * * * * * * * 

OID 08?58208* 08%8208* 08958208* 089582O8* 08%8208* 08958208* 08958208* 08958208* 08%8208* 

99559 2-17C 

99560 SP-c 

99561 2-04 

CONC *0.050 * <O.OSO * <O.OlO * <O.OlO * <O.OlO * *O.OlO * qO.010 * <O.OlO * eD.010 l 

%REC * * * * l * * * * 4 

DUPL * * * * t * * * l 

010 08’?58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08%8208* 

CONC <o ,050 l *o-o50 * <O.OlO * <O.OlO l <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO l 

%REC * * * l * * * * * 5 

DUPL * * * l * * * * * 

OID 08058208* 08958208* 08958208* 08958208* 08958208* 08958208* O8958208* 08958208* 08958208* 

CONC <o ,050 * <o-o50 * <O.OlO * eo.010 * <O.OlO * <O.OlO * <O.OlO * <a.010 * <O.OlO * 

?ZEC * * * l * * l * * 6 

DUPL * * * * * * * * l 

OID 08958208’ 08958208* 08958208* 089582O8* 08958208* 08958208* 08958208* 08958208* 08958208* 

99562 2- lOCP2 CONC <o. 115 * <0.115 * <O-O23 * do.023 * qO.023 * co.023 * co.023 * eO.023 * co.023 * 

‘%REC * * * l l * * * 
l 7 

DUPL * * * * * * * * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99563 2-13CP3 CONC <0.055 * <o-o55 * <O.Oll * -co.011 * <O.Oll * <O.Oll * <O.Oll * <a.011 * x0.011 * 

%tEC * * * * * * * t * 8 

DUPL * * * * * * * * * 

OID 085’58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08%8208* 

clE 2-MTHYL-4 6-DINITROPHENOL 

CLISOE BIS(2-CHLOROISOPROPYL)ETHER 

TSOPHO ISOPHORONE 

PCLPHE PENTACHLOROPHENOL NDMEAM N-NITROSOOIMETHYLAMINE 

NDRPAM N-NITROSO-DI-N-PROPYLAMINE NIBEN NITROBENZENE 

CLETME EIS(2-CHlOROETHOXY)METHANE 26DNT 2 6-DINITROTOLUENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 21 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RDSGO93E 1170001 JO8 FILE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... ‘IO 11 12 13 14 15 16 17 18 I”” 

ANALYSIS.. ‘70 71 101 102 103 104 105 106 107 

B : DENOTES PPB PPM.. . . . . . MDNPHE PCLPHE NDMEAM CLISOE NDRPAM NIBEN I SOPHO CLETME 26DNT 

LAB ID PROJECT ID RO!J 

99564 2-lOCP3 CONC 10.055 * <0.055 l co.011 * so.011 * qo.011 * co.011 * x0.011 * <O.Oll * <O.Oll * 

%REC * t * l *72.5 * * * * 9 

DUPL * * * * t * * t * 

OID 08!)58208* 08958208* 08956208* 089X208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99565 2-13CP2 

99566 2-18C 

99567 2-14CP2 

99568 2-14C 

99569 2-16CP2 

99570 2-15CP2 

CONC <o..oso * <o-o50 * <O.OlO * co.010 * <O.OlO * <O.OlO * <O.OlO * <O.OlO * eo.010 * 

!&EC * * * * * t * * * 10 

DUPL * * * l * * * * * 

‘OID 08S58208* 08958208* 08%8208* 089582O8* 08958208* 08958208* 08958208* 08%8208* 08958208* 

CONC <0.085 l eO.085 * <O-O17 * eO.017 * ~0.017 * ~0.017 * eO.017 * co.017 * SO.017 l 

%REC * * * * * * * * * 11 

DUPL * * * * * * * * * 

OID 085'58208* 08958208* 08958208* 08958208* 08958208* O8958208* O&958208* 08958208* 089582O8* 

CONC <0.050 * <0.050 * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * 

%REC * * * t * * * t * 12 

DUPL t * * * * * * l * 

OID 085'58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582O8* 089582f 

CONC <0.050 * <o.oso * *O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * *0.010 * 

%REC * * * * * * * * * 13 

DUPL * * * * * * * t * 

010 085'58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208' 08958208* 

CONC <0.050 * co.050 * <O.OlO * <O.OlO * <O.OlO * <O.DlO * <O.OlO * <O.OlO * eo.010 * 

*%REC * * * * * * * t 
l 14 

DUPL * * * * * * * * * 

OID 08$58208* 08958208* 08958208* 08958208* 08958208* O8958208* 08958208* 08958208* O8958208* 

CONC -co.070 * <0.070 * x0.014 * CO.014 l co.014 * eo.014 * qo.014 * co.014 * qo.014 * 

%REC * * * * * * * t * 15 

DUPL * * * l * * * l * 

010 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582O8* 08958208* 

99571 2/11CP2 CONC qO.065 * x0.065 * x0.013 l qo.013 * qo.013 * co.013 * x0.013 * -co.013 * co.013 * 

%REC * * * * * * * * * 16 

DUPL * * * * * * * * * 

010 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

MONPHE 2-MTHYL-4 6-DINITROPHENOL PCLPHE PENTACHLOROPHENOL NDMEAM N-NITROS~~IMETHYLAMINE 

CLISOE BIS(2-CHLOROISOPROPYL)ETHER NDRPAH N-NITROSO-DI-N-PROPYLAMINE NIBEN NITROBENZENE 

ISOPHO ISOPHORONE CLETME BIS(2-CHLOROETHOKY)METHANE 26DNT 2 6-OINITROTOLUENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 6 OF 21 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8GD93E1170001 JOB FILE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 10 11 12 13 14 15 16 17 18 

ANALYSIS.. 70 71 101 102 103 104 105 106 107 

8 : DENOTES PPB PPM....... MDNPHE PCLPHE NDMEAM CLISOE NDRPAM NIBEN ISOPHO CLETME 26DNT 

LAB ID PROJECT ID RON 

w572 2-llCP3 CONC 4.050 * *o.oso l <o-o10 * ~0.010 * <O.OlO * <O.OlO * <O.OlO * <O.G1D * <U.U10 * 

XREC * 104.5 * * 67.37501* * 71.75 * * 59.625 * 88.87499* 17 

DUPL * * * * * * t * t 

OID 0W58208* 08958208* 08958208* 08958208* 089!i8208* 08958208* 08958208* 08958208* 08958208* 

99573 DBG-SEEP-U CONC *0.055 * <0.055 * <O.Oll * co.011 l <O.Oll * <O.Oll * <O.Oll * <O.Dll * dJ.011 l 

ZREC * * t l * * * * 
l 18 

DUPL * * * l * * * * l 

OID 015958208* 08958208* 08958208* 089%208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99574 2/11c CONC dl.065 * <0.065 * eO.013 * x0.013 * co.013 * 10.013 * eO.013 * x0.013 * co.013 * 

XREC * * * l * * * * * 19 

DUPL l * * * * * * * * 

OID OE1958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99575 02-01 

99576 2-17CP2 

99577 2-05 

CONC <cl.055 * <0.055 * <O.Oll * co.011 * <O.Oll * x0.011 * <D.Oll * <Cl.011 * <D.Gl1 * 

%REC * * * * l l * * 
* 20 

DUPL * * * * * * * * * 

OID OE958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208' 08958208* 

CONC <cl.055 * x0.055 * <O.Oll * <O.Oll * <O.Oll * <O.Oll * co.011 l x0.011 l <O.Oll * 

%REC * * * * * * * * * 21 

DUPL * * * * * * * * * 

DID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC qO.060 * <0.060 * <0.012 * eo.012 * co.012 * eo.012 * eo.012 * qo.012 * <0.012 * 

“%REC * * * * * * t * * 22 

DUPL l * * * f * l * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

MDNPHE 2-MTHYL-4 6-DINITROPHENOL PCLPHE PENTACHLOROPHENOL NOMEAM N-NITROSODIMETHYLAMINE 

CLISOE BIS(2-CHLOROISOPROPYL)ETHER NDRPAM N-NITROSO-DI-N-PROPYLAMINE NIBEN NITROBENZENE 

ISOPHO ISOPHORONE CLETME BIS(2-CHLOROETHDXY)METHAHE 26DNT 2 6-DINITROTOLUENE 



**************** ENVIRONMENTAL LABOEATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 7 OF 21 ) **************** 

JOB DESCRIPTION:‘CRANE - ZAPPI RD8G093E117DOOl JO8 FILE:A:W556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

" COLUMN.... 19 20 21 22 23 24 25 26 27 

ANALYSIS.. 108 109 110 111 112 113 114 115 116 

8 : DENOTES PPB PPH....... 24DNT DPHHYD 8ENZID DCLBEZ BCLETE MDCLBE PDCLBE ODCLBE HCLETA 

LAB ID PROJECT ID ROU 

99556 2-12CP3 CONC <O.OlO * co.010 * <0.050 * <0.020 * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * 

%REC * * * l * * * * * 1 

DUPL it * * t * * l c * 

OID 08958208* 08958208* 08958208* 08%8208* 08958208* 08958208* 08958208* 08958208* 08%8208* 

99557 2-13c 

99558 2-18cP2 

99559 2-17C 

99560 SP-c 

99561 2-04 

99562 L-lOCP2 

CONC <0.030 * eo.030 * co.15 * eO.060 * qO.030 l <O-O30 * co.030 * co.030 * co.030 * 

WEC * * * * * l * * * 2 

DUPL * * * * * t * * * 

010 08958208* 08958208* 08958208* 08%8208* 08958208* 08958208* 08%8208* 08958208* 08958208* 

CONC 4.010 * so.010 * <O.OSO * so.020 * <D.DlO * <O.DlO * co.010 * <O.OlO * <O.OlO l 

%REC * * * t * t * * * 3 

DUPL * * * * l * * l * 

OID D8958208* 08958208* 08%820(1* 08958208* 08958208* 08958208* 08%8208* 08%8208* 08%8208* 

CONC co.010 * <O.OlO * dO.050 * <0.020 * co.010 * <O.OlO * <O.OlO * <O.OlO * *O.OlD * 

%REC l * * l * * * * * 4 

DUPL * * * * * l * * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208" 089582 

CONC .cO.OlO * <o-o10 * x0.050 * *0.020 l <O.OlO l co.010 * <O.OlO * <O.DlD * <(I.010 * 

%REC * t * * t * l * * 5 

DUPL * * * l * * * * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <O.OlO * <O.OlO * <0.050 * -co.020 l <O.OlO l <O.OlO * <O.OlO * <a.010 * <O.OlO * 

%REC t l * * * * * t 
* 6 

DUPL * * * l * * * * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC l :0.023 * co.023 * co.115 * <0.046 * <O-O23 * <O-O23 * <0.023 * do.023 * <0.023 * 

%REC * * * * * * * * * 7 

DUPL * * * * * * * * * 

OID C18958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582Q8* 

99563 2-13CP3 CONC ~0.011 * <O.Oll * co.055 * co.022 * co.011 * co.011 * <O.Dll * <O.Oll * <O.Oll * 

XREC * * * * * * * * * 8 

DUPL * * * t * * * * * 

OID C8958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208' 

24DNT 2 4-DINITROTOLUENE DPHHYD 1 2-DIPHENYLHYDRAZINE 

DCLBEZ 3 3’DICHLOROBENZIDINE BCLETE BIS(2-CHLOROETHYLjETHER 

PDCLBE l 4-DICHLOROBENZENE ODCLBE 1 2-DICHLOROBENZENE 

BENZID BENZIDINE 

MDCLBE 1 3-DICHLOROBENZENE 

HCLETA HEXACHLOROETHANE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 8 OF 21 ) **************** 

JOB DESCRIPTlON:*CRANE - ZAPPI RD8B093E1170001 JOB FlLE:A:W556 

,REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 19 20 21 22 23 24 25 26 27 

ANALYSIS.. 108 109 110 111 112 113 114 115 116 

8 : DENOTES PPB PPM....... 24DNT DPHHYD BENZID DCLBEZ BCLETE HDCLBE PDCLBE ODCLBE HCLETA 

LAB ID PROJECT ID RON 

99564 2-lOCP3 CONC ea.011 * <I).011 * <0.055 * x0.022 * to.011 * co.011 * <o-o11 * <0.011 * <O.Dll * 

%REC 91.69231* * ,I * * 37.7551 * * t 
l 9 

DUPL * * * * * * * * l 

OID 0;3958208* (&?fj8208* 08958208* D8958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99565 2-13CP2 CONC <Il.010 l <O.OlO * eo.050 * dl.020 * <O.OlO * *O.OlO * eo.010 * <O.OlO * <O.OlO l 

%REC * * * * * * * * * 10 

DUPL * * * * * * l * * 

010 01$958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582D8* 08958208* 08958208* 

99566 2-18C CONC a.017 * <0.017 * so.085 * <0.034 l co.017 * co.017 * 10.017 l X0.017 * eo.017 l 

%REC * * * * * * l l * 11 

DUPL * * * * * * * l l 

OID (H1958208* 08958208* 08958208* 08958208* 08958208” 08958208” 08958208* 08958208* 08958208’ 

99567 2-14CP2 

99568 2-14C 

99569 2-16CP2 

99570 2-15CP2 

CONC <(I.010 * <O.OlO * <0.050 l dO.020 * <O.OlO * <O.OlO * qo.010 * <O.OlO * <O.OlO * 

%REC * * l * * c * * * 12 

DUPL * * * * * * * * l 

OID Ofi958208* 08958208* 08958208* 08958208* 08958208” 08958208’ 08958208* 08%8208* 08958208* 

CONC 4.010 * <O.OlO * qO.050 * do.020 * <O.OlO * <O.OlO l <O.OlO * <O.OlO * <O.OlO l 

Y&EC * * * t * * * * 
l 13 

DUPL * * * * * * * * l 

OID OE,958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <C.OlO * co.010 * eo.050 * 10.020 * <O.OlO * <O.OlO * eo.010 l eo.010 * <O.DlD * 

%REC * * * * * * * * * 14 

DUPL * * * l t * * * t 

OID OE958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208f 08958208* 

CONC <0.014 * qO.014 * co.070 * co.028 * <0.014 * co.014 * x0.014 * co.014 * <0.014 * 

%REC * * * * * * * t * 15 

DUPL * * * l t * t * l 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99571 2/11CP2 CONC <0.013 * <O-O13 * eO.065 * <O-O26 * co.013 * <0.013 * so.013 * <0.013 * <0.013 * 

%REC * * * * * * * * * 16 

DUPL * * * * * * t * * 

010 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

dT 2 4-DINITROTOLUENE DPHHYD 1 2-DIPHENYLHYDRAZINE 

DCLBEZ 3 3’DICHLOROBENZIOINE BCLETE BIS(2-CHLOROETHYL)ETHER 

PDCLBE 1 4-DICHLOROBENZENE ODCLEE 1 2-DICHLOROBENZENE 

BENZID BENZIDINE 

MDCLBE 1 3-DICHLOROEENZENE 

HClETA HEXACHLOROETHANE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 9 OF 21 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 79 20 21 22 23 24 25 26 27 

ANALYSIS.. 108 109 110 111 112 113 114 115 116 

6 : DENOTES PPB PPM....... 24DNT DPHHYD BENZID DCLBEZ BCLETE MDCLBE PDCLBE OOCLBE HCLETA 

LAB ID PROJECT ID ROW 

99572 2-llCP3 CONC <3.010 * co.010 * <o.oso * 10.020 * <O.OlO * ~0.010 * <O.OlO * <O.OlO * <O.OlO * 

XREC 95.25 * 39.65885* 26.6 * 96.2 * * * t * * 17 

DUPL t * l * * * * * * 

OID 0;3958208* 08958208* 0895+208* 08%8208* 08958208* 08958208* D8958208* 08958208* 08958208* 

99573 DBG-SEEP-U 

99574 2/llC 

99575 02-01 

99576 2-17CP2 

99577 2-05 

CONC <O.Oll * <O.Oll * <0.055 * co.022 * co.011 * co.011 * 0.035 * so.011 * <O.Oll * 

%REC * * * * * * * * * 18 

DUPL * * l * * * * * * 

OID OIi958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <D.O13 l co.013 * <0.065 l x0.026 * x0.013 * *0.013 * 0.054 * co.013 * <a.013 * 

WEC * * * t l * * * * 19 

DUPL * * * l l * * t * 

OID 015958208* 08958208* 08958208* 08958208* 08958208* 08958208' 08958208* 08958208* 08%8208* 

CONC dl.011 * so.011 * <o.oss * <0.022 * <O.Oll * <a.011 * <O.Oll * <O.Dll * <D.Dll * 

%REC t * * l * * * t 
* 20 

DUPL * * * * * * * * * 

OID O&958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582f 

CONC <Cl.011 * <O.Oll * <0.055 l so.022 * co.011 * ~0.011 * <O.Oll * <O.Dll * <D.Dll * 

%REC t * * * * * * * * 21 

DUPL * * * l * * * * * 

010 OE,958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC co.012 * <0.012 * eO.060 * co.024 * <O-O12 * CO.012 * x0.012 l ~0.012 * <O-O12 * 

%REC * * * * * * l * 
* 22 

DUPL * * * * * * l * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

24DNT 2 4-DINITROTOLUENE DPHHYD 1 2-DIPHENYLHYDRAZINE 

DCLBEZ 3 3’DICHLOROBENZIDINE BCLETE BIS(Z-CHLOROETHYL)ETHER 

POCLBE 1 4-DICHLOROBENZENE OOCLBE 1 2-OICHLOROBENZENE 

EENZID BENZIDINE 

MDCLBE 1 3-DICHLOROBENZENE 

HCLETA HEXACHLOROETHANE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 10 OF 21 ) *************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99556 

HEPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 28 29 30 31 32 33 34 35 36 

ANALYSIS.. 117 118 119 120 121 122 123 124 125 

B : DENOTES PPB PPM....... TCLBEN NAPHTH HCLBU HCLEPD CLNAPH ACENAY DMEPHT ACENAP FLUORE 

LAB ID PROJECT ID RON 

99556 2-12CP3 CONC c3.010 * <O.OlO * eo.010 * eo.010 * so.010 * <O.OlD * <D.D10 l CD.010 * <D.IyD * 

%REC * t * l * * * * * 1 

DUPL * t * * l * * t * 

OID 0;3958208* 08958208* 08958208* 08958208* 08958208* 08%8208* 08958208* 08%8208* 08958208* 

99557 2-13C 

99558 2-18cP2 

99559 2-17c 

99560 SP-c 

99561 2-04 

99562 2-lOCP2 

CONC <I).030 * co.030 * <0.030 l (a.030 * co.030 l <0.030 * eo.030 * <0.030 * <o-o30 * 

%REC 50 * 68.25 * 56.75 * 72 * 92.25 * 85.25 * 90 * 85 * 88.25 * 2 

DUPL * * * * * * * * t 

OID Ofi958208* 08958208* 08%8208* 08958208* 08938208* 08938208* 08958208* 08958208* 08938208* 

CONC 4T.010 * <O.OlO l eo.010 * eo.010 * <O.OlO * <O.OlO * <O.OlO * <O.OlO * -co.010 * 

%REC * * * l * * * * * 3 

DUPL * * * c * * t * l 

OID 08958208* 08%8208* 08958208* 08958208* 08958208* 08958208* 08958208* 08%8208* 08958208* 

CONC 4.010 * <O.OlO * <O.OlO * a.010 * <O.Olo * <O.olo * <D.DlD * <D.D1D * <D.DlD * 

%REC * * * * * * * * * 4 

DUPL * * * l * * * * * 

OID OE;958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208" 08958208* D8958208* 

CONC <C.OlO * <O.OlO * <O.OlO * eo.010 l <O.OlO * *O.OlO * co.010 * co.010 * <O.DlD * 

%REC * * * * * * * * * 5 

DUPL * * * * t * * * * 

OID Ot958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208" 08958208f 08958208* 

CONC <O.OlO * (0.010 * x0.010 * <O.OlO * <o-o10 * eo.010 * x0.010 * <0.010 * <U.D1D * 

%REC * * * * * * * * * 6 

DUPL * f t * * * * l * 

OID 08958208" 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC co.023 * <D-O23 * <0.023 * <O-O23 * co.023 * qO.023 * co.023 * qO.023 * co.023 * 

%REC * * * * * * l * 
* 7 

DUPL * * * * * * * * * 

OID D8958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99563 2-13CP3 CONC qo.011 * <O.Oll * <O.Oll * <O.Oll * <o-o11 * <O.Oll * <O.Oll * <O.Oll * co.011 * 

%REC * * * l * * * t * 8 

DUPL * 1 * * * * * * * 

010 08358208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

JEN 1 2 4-TRICHLOROBENZENE NAPHTH NAPHTHALENE 

HCLEPD HEXACHLOROCYCLOPENTADIENE CLNAPH 2-CHLORONAPHTHALENE 

DMEPHT DIMETHYL PHTHALATE ACENAP ACENAPHTHENE 

HCLBU HEXACHLOROBUTADIENE 

ACENAY ACENAPHTHYLENE 

FLUORE FLUORENE 



**************** ENVIRONMENTAL LABOR,\TORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 11 OF 21 ) *************** 

JOB DESCRJPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FJLE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 28 29 30 31 32 33 34 35 36 

ANALYSIS.. 117 118 119 120 121 122 123 124 125 

B : DENOTES PPB PPH....... TCLBEN NAPHTH HCLBU HCLEPD CLNAPH ACENAY DMEPHT ACENAP FLUORE 

LA8 ID PROJECT JO RGU 

99564 2-lOCP3 COW l :O.Oll * ~0.011 * <o-o11 * r0.011 * ~0.011 * co.011 * x0.011 * qo.011 * <0.011 * 

%REC t * 30.52464* l 62.55924* * * 64.84687* * 9 

DUPL t l * l * l * l f 

010 C18958208* 08958208* 08958208* 08958208* 08958208* 08%8208* 08958208* 08958208* 08958208' 

99565 2-13CP2 CONC <O.OlO l <O.OlO * <o-o10 * a-l.010 * <O.OlO * co.010 * CO.OlD * <D.DlD * <D.DlG * 

XREC * * ,r * * * * * * 10 

OUPL * * ,r l * * * * * 

OID 08958208* 08958208* 08958208" 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99566 2-18C CONC so.017 * <o-o17 * <o-o17 * so.017 * qo.017 l co.017 * eo.017 l <o-o17 * x0.017 * 

%REC t * ll * * t t * * 11 

DUPL * * * * t * * * * 

OID OB958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99567 2-14CP2 

99568 2-14C 

99569 2-16CP2 

99570 2- 15CP2 

CONC <O.OlO * <O.OlO ’ so.010 * so.010 * <O.OlO * <O.OlO * <O.OlO * -co.010 * ~0.010 * 

‘X-EC f * l * * * * * * 12 

DUPL * * l t * * * l * 

OJD 0.9958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582C 

CONC ~0,010 l <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <LT.010 * 

%REC * * * * * * * * * 13 

DUPL * * * * * * * * * 

010 Oi3958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <O.OlO * <I).010 * -co.010 l <O.OlO * <O.OlO * <O.OlO * <O.OlO * <o-o10 * <o-o10 * 

Y&EC * * * l * * * * 
l 14 

DUPL * * * * * * * * * 

OJD 01$958208* 08958208* 08958208" 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC dl.014 l co.014 * <0.014 * qo.014 * <o-o14 * co.014 * <0.014 * <0.014 * qO.074 * 

‘%REC l * l * * * * l * 15 

DUPL * l * l * * * * * 

OID O&958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99571 2/11CP2 CONC 4 -013 * co.013 * co.013 * co.013 * x0.013 * co.013 l -co.013 * <o-o13 l go.013 * 

%REC * * l * * l * * * 16 

DUPL * * * * * l * * * 

OID Oe958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

TCLBEN 1 2 4-TRICHLOROBENZENE NAPHTH NAPHTHALENE 

HCLEPD HEXACHLOROCYCLOPENTACJIENE CLNAPH 2-CHLORONAPHTHALENE 

DMEPHT DIMETHYL PHTHALATE ACENAP ACENAPHTHENE 

HCLBU HEXACHLOROBUTADIENE 

ACENAY ACENAPHTHYLENE 

FLUORE FLUCRENE 



**************** ENVIRONMENTAL LABORATORY ANALYTJCAL LABORATORY GRCYJP DATA REPORTING SHEET (SHEET 12 OF 21 ) *************** 

JOB DESCRIPTJON:*CRANE - ZAPPJ RD8GD93E1170001 JOB FJLE:A:99556 

,REPORT DATE:17 Feb 89 RECEJPT DATE:05 Jul 88 EST. COMP. DATE:02 Sep 88 

COLUMN.. . . 28 29 30 31 32 33 34 35 36 

ANALYSIS.. ..117 118 119 120 121 122 123 124 125 

6 : DENOTES PPB PPM....... TCLBEN NAPHTH HCLBU HCLEPD CLNAPH ACENAY DMEPHT ACENAP FLUORE 

LAB ID PROJECT ID ROU 

99572 2-llCP3 CONC *:O.OlO * <O.OlO l <O.OlO * eo.010 * eo.010 * eo.010 * so.010 * <0.010 * <D.D1D * 

%REC * * 1t * * * * * * 17 

DUPL l t 16 * * * * * * 

OJD 08958208* 08958208* 0895~208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99573 DBG-SEEP-U 

99574 2/llC 

99575 02-01 

99576 2-17CP2 

99577 2-05 

CONC <O.Oll * <O.Oll * x0.011 ” 40.011 * qo.011 * co.011 * eo.011 * <O.Oll * <O.Oll * 

WEC t * ,r t * * * * 
l 18 

DUPL t * ,r * * * * * l 

OJD 08958208* 08958208' 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC x0.013 * <o-o13 * <0.013 * eo.013 * x0.013 * x0.013 * <0.013 * <0.013 * <0.013 * 

%REC * l * * * * * l * 19 

OUPL * * * * * * * l * 

OJD 089582&T* D8958208* 089582CW 08958208* 08958208* 08958208* D8958208* 08958208* LHWjB208* 

CONC <Il.011 * <D.Dll * dO.011 l <O.Oll * co.011 * <O.Oll * <O.Oll * x0.011 * <O.Oll * 

%REC * t * c * * * * * 20 

DUPL * * l * * t * * * 

OID 0<3958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC d.011 * co.011 * <O.Oll * dO.011 * so.011 * so.011 * <O.Oll * <D.Dll * <D.Dll * 

“&EC * * l * * * * * * 21 

DUPL l l * * * * * * * 

OID Oi3958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <Il.012 * co.012 * <0.012 * <0.012 * co.012 * co.012 * so.012 * x0.012 * co.012 * 

ZREC t * t * * * * * * 22 

DUPL * * l * * * * * * 

OID 013958208* 08958208* 08958208* 08958208" 08958208' 08958208* 08958208* 08958208* 08958208* 

TCLBEN 1 2 4-TRICHLOROEENZENE NAPHTH NAPHTHALENE 

HCLEPO HEXACHLOROCYCLOPENTADJENE CLNAPH 2-CHLORONAPHTHALENE 

DMEPHT DJHETHYL PHTHALATE ACENAP ACENAPHTHENE 

HCLBU HEXACHLOROBUTADIENE 

ACENAY ACENAPHTHYLENE 

FLUORE FLUORENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 13 OF 21 ) *************** 

JOB DESCRJPTJON:*CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 37 

ANALYSIS.. 126 

B : DENOTES PPB PPM....... DETPHT 

LA6 ID PROJECT ID 

38 

127 

CPPETH 

RD8GCl93E1170001 

RECEIPT DATE:05 Jut 88 

39 40 41 

128 129 130 

NDIPAM BRPHPE HCLBEN 

42 

131 

PHENAN 

JOB FILE:A:99556 

EST. COHP. DATE:02 Sep 88 

“’ 43 44 45 

132 133 134 

ANTRAC BUPHTH FANTHE 

RCtU 

99556 2-12CP3 CONC <0.010 * <O.OlO l co.010 * eo.010 * <O.OlO * <O.OlO * <O.OlO * eo.010 * qo.010 l 

%REC * * * l * * * * * 1 

DUPL * * * * * * * * * 

OJD ofj958X18* 08958208’ D8958208* 08%8208* 08958208* D8958208* 08958208* D8%8208* 08%8208* 

99557 2-13C CONC so.030 * *0.030 l so.030 * eo.030 * eo.030 * eo.030 * co.030 + <0.030 * co.030 * 

%REC 87.74999* 83.75 * 79.25 * 82.25001* 82.75 * 73 * 87 * 83.75 * 85 * 2 

DUPL * * t l * * * f t 

OID 08%8208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08%8208* 08958208* 

99558 2-18CP2 CONC <O.OlO * eo.010 l <O.OlO * <O.OlO * *O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.DlO * 

%REC * * * * * * * * * 3 

DUPL * l * * * * * * * 

OID 08’?58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08%8208* 089582m* 

99559 2-17C 

99560 SP-c 

99561 2-04 

99562 2-lOCP2 

CONC <o ,010 * co.010 * <O.OlO * <O.OlO * <O.OlO * ~0.010 * KO.010 * x0.010 * co.010 * 

XREC * * * l * * * * l 4 

DUPL * * l * * * * * * 

OID 08’)58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582 

CONC <O..OlO * <O.OlO * <O.OlO * ~0.010 * <O.OlO * <O.OlO * 10.010 * <0.010 f <O.OlO * 

XREC * * * * * * l * * 5 

DUPL * * * * * * * * * 

OJD 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <O.OlO * co.010 * <O.OlO * .cO.OlO * <O.OlO * <O.OlO * <O.OlO * qo.010 * co.010 * 

ZREC * * * * * * l * * 6 

DUPL * l * * * * * * l 

OID 08958208* 08958208* 08958208* t)8958208* 08958208* 08958208* 08958208* 08958208’ 08958208* 

CONC <O .023 * <O-O23 * <O-O23 * ,cO.O23 * co.023 * do.023 * co.023 * co.023 f <O-O23 * 

‘&EC * * * * * * * * * 7 

DUPL * * l * * * * * * 

010 085’58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99563 2- 13CP3 CONC co.011 * co.011 * <O.Oll * *co.011 * -co.011 * <O.Oll * <O.Oll * co.011 * <O.Oll * 

‘%REC * * * * * * * * * 8 

DUPL * * * * * * * * * 

OID 08558208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

DETPHT DIETHYL PHTHALATE CPPETH 4-CHLOROPHENYL PHENYL ETHER NDIPAM N-NITROSOOIPHENYL AMINE 

BRPHPE 4-BROMOPHENYL ETHER HCLBEN HEXACHLOROBENZENE PHENAN PHENANTHRENE 

ANTRAC ANTHRACENE BUPHTH DIBUTYLPHTHALATE FANTHE FLUORANTHENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 14 OF 21 ) *************** 

JOB DESCRIPTION:*CRANE - 2APPI R08C093E1170001 JO8 FILE:A:99556 

.WPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 37 38 39 40 41 42 43 44 4s 

ANALYSIS.. 126 127 128 129 130 131 132 133 134 

6 : DENOTES PP8 PPM....... DETPHT CPPETH ND I PAM BRPHPE HCLBEN PHENAN ANTRAC BUPHTH FANTHE 

LAB ID PROJECT ID ROU 

99564 2-lOCP3 CONC <O.Oll * <O.Oll l co.011 * eo.011 * x0.011 * co.011 l <O.Oll * *0.011 * qo.011 l 

%REC t t .k * * * * * * 9 

DlJPL * * .t * * l * l * 

010 08958208* 08958208* 08958208" D8958208* 08958208* 08958208* 089S8208* 08958208* 08958208* 

99565 2-13CP2 CONC eo.010 * <O.OlO * <O.OlO * <a.010 l co.010 * qo.010 * <O.OlO * qo.010 * <O.OlO * 

%REC * l ,r l * * * * * 10 

DUPL * * 9, l * * * t * 

010 OB958208* 08958208* 089%X208* D8958208* 08%8208* 08958208* 08958208* 08958208* 089S8208* 

99566 2-18C CONC a.017 * qo.017 * <0.017 * <o-o17 * co.017 l <0.017 * co.017 * <0.017 * <0.017 * 

XREC * * * l f * * * 
l 11 

DUPL * * * t * * * c * 

010 0,1!3958208* D8958208* 08958208" 08958208* 08958208* 08958208* 08958208* 08958208* 08958208' 

99567 2-14CP2 

99568 2-14C 

99569 2-16CP2 

99570 2-lSCP2 

CONC 4.010 * <O.OlO * <O.OlO * <O.OlO l <O.OlO * <O.OlO l <O.OlO * <O.OlO * <O.OlO l 

%REC * * t * * l * * * 12 

DUPL * * l * * lb l * * 

OID 0;3958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC ~0.010 * co.010 * co.010 * <O.OlO * <O.OlO * <o-o10 * qo.010 * qo.010 l to.010 * 

%REC * * * * * t * l * 13 

DUPL * * * * * * l l t 

010 013958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC 4.010 * -co.010 * <O.OlO * <O.OlO * <O.OlO l <O.OlO * <O.OlO * <O.OlO * <O.OlO * 

%REC * * * * * * * * * 14 

DUPL. * * * * * * * * * 

OID 011958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <0.014 * <o-o14 * <o-o14 * <o-o14 l co.014 * co.014 * <0.014 * <0,014 * <0.014 * 

%REC * * * t * * * * * 15 

DUPL * * * t * * * * * 

OID OtL958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99571 2/11CP2 CONC <Cl.013 * <0.013 * co.013 * co.013 * co.013 * <0.013 * x0.013 * co.013 * <o-o13 l 

%REC * * l * * * * * * 16 

DUPL * * l * * t * * * 

OID OE,958208* 08958208* 08958208* 08958208* 08958208*'08958208* 08958208* 08958208* 08958208* 

.HT DIETHYL PHTHALATE CPPETH 4-CHLOROPHENYL PHENYL ETHER 

BRPHPE 4-BROMOPHENYL ETHER HCLBEN HEXACHLOROBENZENE 

ANTRAC ANTHRACENE EUPHTH DIEUTYLPHTHALATE 

NDIPAM N-NITROSCOIPHENYL AHINE 

PHENAN PHENANTHRENE 

FANTHE FLUORANTHENE 



l *************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GRWP DATA REPORTING SHEET (SHEET 15 OF 21 ) *************** 

JO8 DESCRIPTION:*CRANE - ZAPPI RD8t093E1170001 JO8 FILE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:D2 Sep 88 

COLUMN.... 37 38 39 40 41 42 "".I 43 44 4s 

ANALYSIS.. 126 127 128 129 130 131 132 133 134 

B : DENOTES PPB PPM....... DETPHT CPPETH NDIPAM BRPHPE HCLBEN PHENAN ANTRAC BUPHTH FANTHt 

LA8 ID PROJECT ID ROU 

99572 2-llCP3 CONC <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO l <O.OlO * ~0.010 * <O.O1G * 

%REC * * t * * * * * * 17 

DUPL * * t * * l * * l 

OID 011958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089S8208* 089S8208* 

99573 DBG-SEEP-U CONC <D.Oll * x0.011 * <O.Oll * dJ.011 * *0.011 l *O.Oll * <O.Oll * dO.011 * 80.011 l 

%REC * * * * * * * * * 18 

DUPL * * * l * * * * * 

OID 08958208* 08958208* D8958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99574 2/llC CONC d.013 l eo.013 * so.013 * <o-o13 * <0.013 * <o-o13 * eo.013 * <0.013 * dJ.013 * 

%REC t * * * t * * * * 19 

DUPL * * * * * t l * l 

OID Ot958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08%8208* 

9957s 02-01 

99576 2-17CP2 

99577 2-0s 

DETPHT DIETHYL PHTHALATE 

BRPHPE 4-BROMOPHENYL ETHER 

ANTRAC ANTHRACENE 

CONC co.011 * <o-o11 * so.011 * <O.Oll * <O.Oll * co.011 * co.011 * co.011 * eo.011 * 

XREC * * t t * * * * * 20 

DUPL * * * l * * * * * 

OID 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 089582 

CONC dO.011 * so.011 * <o-o11 * co.011 l <O.Oll * <O.Oll * <O.Oll * <O.Oll * <O.Oll * 

ZREC * * * * * * * l * 21 

DUPL * * * t * * * * t 

OID 08?58208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC x0.012 * <0.012 * X0.012 * co.012 * co.012 * <0.012 * <o-o12 * <o-o12 * <0.012 * 

*%REC * * * * l * * * * 22 

DUPL * * * * * * * * * 

OID 08'?58208* 08958208* 08958208* 08958208* 08958208* 08958208" 08958208* 08958208* 089S8208* 

CPPETH 4-CHLOROPHENYL PHENYL ETHER NDIPAM N-NITROSDDIPHENYL AMINE 

HCLBEN HEXACHLOROBENZELE PHENAN PHENANTHRENE 

BUPHTH DIBUTYLPHTHALATE FANTHE FLUORANTHENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 16 OF 21 ) *************** 

JOB DESCRIPTION:*CRANE - ZAPPI R08G093E1170001 JOB FILE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Bep 88 

COLUMN.... 46 47 48 49 50 51 52 53 54 

ANALYSIS.. 135 136 137 138 139 140 141 142 143 

B : DENOTES PPB PPH....... PYRENE BUBPHT CHRYSE BAANTH ETHEPH DIOPHT BEHFLU BEKFLU BEZPYR 

LAB ID PROJECT ID ROU 

99556 2-12CP3 CONC 4.010 * <O.OlO * <O.OlD * so.010 * so.010 * <O.OlO * <O.OlO * eO.010 * <O.DTO * 

XRREC * * * * * c * t * 1 

DUPL * * * * * * * * * 

010 08958208* 08958208* 089%208* 08938208* 08958208* 08958208* 08958208* 08958208* 089582D8* 

99557 2-13C 

99558 2- 18CP2 

99559 2-17C 

99560 SP-c 

99561 2-04 

99562 2- lOCP2 

CONC co.030 * x0.030 l co.030 * so.030 * <0.030 * eo.030 * so.030 * co.030 * <D.D30 * 

%REC 81.25 * 91 * * 94.75001* 34.5 * 73.5 * * 75.25 l 69.75 l 2 

DUPL * * * * * * * * * 

OID 08958208* 08958208* D8958208* 08958208* 08958208* 08958208* 08958208* D8958208* DWj8208* 

CONC <O.OlD * so.010 * so.010 * <O.OlO * dJ.010 * qO.010 * <O.OlO l <O.OlO * <O.OlO * 

WEC * * * * * * * l * 3 

DUPL * * * * * * * * * 

OID 08958208* 08958208* 08958208* 08938208* 08958208* 08958208” 089S8208* 08958208* 08958208* 

CONC io.010 * <O.OlO * <O.OlO * <O.OlO * ~0.010 * <O.OlO * <O.OlO * <O.OlD * <D.D10 * 

%REC * l * * * * * * * 4 

DUPL * * * * * * * * l 

OID 08358208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 089S8208* 

CONC <O.OlO * <O.OlO * <O.OlO * co.010 * <O.OlO l 10.010 * qo.010 * <O.OlO * <O.OlO * 

%REC * * * * * * * * 
l 5 

DUPL * * * * * * * * * 

OID 08’?58208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <o .OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <O.OlO * <a.010 * co.010 * <I).010 * 

%REC * * * l * * * * * 6 

DUPL * * * * * * * * * 

010 08’~58208* 089S8208* 08958208* 08938208* 08958208* 08958208* 08958208* 089StQD8* D89fjB208* 

CONC <O ,023 * x0.023 * co.023 * <0.023 * 0.024 * co.023 * qO.023 * <0.023 * co.023 * 

XREC * * * * * * * * * 7 

DUPL * * * * * * * l l 

OID 08?58208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99563 2- 13CP3 CONC qo.011 * co.011 * 10.011 * co.011 * co.011 * so.011 * <O.Oll * co.011 * <O.Oll * 

“%REC * l * * * * * * * 8 

DUPL t * * l * t f c f 

OID 08958208* 08958208* 08958208* 08938208* 08958208” 08958208* 08958208* 08958208* 08958208* 

.NE PYRENE 

BAANTH 8ENtOCA)ANTHRACENE 

BEHFLU BENZO(B)FLUORANTHENE 

BUBPHT BUTYLBENZYLPHTHALATE 

ETHEPH 8IS(2-ETHYLHEXYLIPHTHALATE 

BEKFLU BENZO(K)FLUORANTHENE 

CHRYSE CHRYSENE 

DIOPHT DI-N-OCTYLPHTHALATE 

BEZPYR 8ENZOCA)PYRENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 17 OF 21 ) *************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:X:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 
COLUMN.... 46 47 48 441 50 51 52 53 54 ,I. 

ANALYSIS.. 135 136 137 138 139 140 141 142 143 

8 : DENOTES PPB PPM....... PYRENE BUBPHT CHRY SE BAANTH ETHEPH DIOPHT EEHFLU BEKFLU BEZP\h 

LA8 ID PROJECT ID ROU 

99564 2-lOCP3 CONC <C.Oll * <O.Oll * *O.Oll * <a.011 * <a.011 * co.011 * co.011 * <O.Oll * <O.Oll * 

XREC * * * * 50.9804 * * 96.92307* * 73.58491* 9 

DUPL * * l * * * * * * 

OID O.!j958208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99565 2-13CP2 CONC *O.OlO * 10.010 * eo.010 * <O.OlO * 0.012 * <O.OlO * <O.OlO * <O.OlO * *O.OlO l 

WEC 
* * l * l * * * * 10 

DUPL * * l * t * * * * 

OID 08958208* 08958208* O8958208* 08938208* 08958208* 08958208* 08958208* 08958208* 0895820&F 

99566 2-18C CONC <0.017 * co.017 * co.017 l ~0.017 * 0.023 * co.017 * eo.017 * co.017 * x0.017 * 

%?EC l * * * * * * * * 11 

DUPL t * * * * * c * * 

OID 08?58208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99567 2-14CP2 

99568 2-14C 

99569 2-l6CP2 

99570 2-15CP2 

CONC co.010 l <O.OlO * sD.010 * 4.010 * <O.OlO l <O.OlD * x0.010 * <O.DlD * <D.DlD * 

o%REC * * * * l * * * * 12 

DUPL * * * * * * * * * 

OID 08'?58208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 089587 

CONC co.010 * <O.OlO * <O.OlO * <O.OlD * 0.032 * <O.OlO * <O.OlO * <O.OlO * <O.OlO * 

XRREC * * * * * * * * * 13 

DUPL * * * * l c t * * 

OID 08'?58208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208" 08958208* 08958208* 

CONC so ,010 * qo.010 l co.010 * <O.OlO * 0.010 * <O.OlO * <O.OlO * co.010 * <O.OlD * 

%REC * * * * * * * * * 14 

DUPL * * * * * * * * * 

OID 08?58208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC co.014 l <o-o14 * co.014 * qo.014 * 0.043 * <o-o14 * co.014 * eo.014 * co.014 * 

"%REC * * * * * * * * * 15 

DUPL * * * * * l * * * 

010 081'58208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99571 2/11CP2 CONC co.013 * 0.013 * <o-o13 * co.013 * 0.091 * <o-o13 * <o-o13 * <0.013 * <0.013 l 

�%REC 
* * * * * * * * * 16 

DUPL * * * * * * l * * 

OlD 085'58208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208' 

PYRENE PYRENE BUBPHT BUTYLBENZYLPHTHALATE 

BAANTH BENZO(A)ANTHRACENE ETHEPH BIS(2-ETHYLHEXYL)PHTHALATE 

BEHFLU BENZO(B)FLUORANTHENE BEKFLU EENi!O(K)FLUORANTHENE 

CHRYSE CHRYSENE 

DIOPHT DI-N-OCTYLPHTHALATE 

BEZPYR BENZO(A)PYRENE 



**************** ENVIRONMENTAL LAEOF!ATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 18 OF 21 ) *************** 

JOE DESCRIPTION:*CRANE - ZAPPI RD8G093Ell70001 JOB FILE:A:99556 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 46 47 48 49 50 51 52 53 54 

ANALYSIS.. 135 136 137 138 139 140 141 142 143 

B : DENOTES PPB PPM....... PYRENE BUBPHT CHRYSJ. EAANTH ETHEPH DIOPHT BEHFLU BEKFLU BEZPYR 

LAB ID PROJECT ID ROW 

99572 2-llCP3 CONC <O.OlO * so.010 * co.010 * so.010 * 0.048 * co.010 l <O.OlO * <O.OlO * <O.OlO * 

%REC * t * * * *111 * * * 17 

DUPL * t l * * * * * * 

OID D8958208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

99573 DBG-SEEP-W CONC <O.Oll * so.011 * *O.Oll * <O.Oll * co.011 * 0.014 * eo.011 * <O.Oll * 10.011 * 

%REC * * t * * * l l * 18 

DUPL * * t * * * * * * 

OID 08958208* 08958208* 089582tW 08938208* 08958208* D8958208* 08958208* 08958208’ 08958208* 

99574 Z/llC 

99575 02-01 

99576 2- 17cP2 

99577 2-05 

CONC co.013 * 0.017 * co.013 * so.013 * 1.46 * 0.029 * qo.013 * <0.013 * <0.013 * 

%REC * * * * t * * * * 19 

DUPL * * * * * * * * * 

OID 08958208* 08958208* 0895820&* 08938208* 08958208* 08958208* 08958208* 08958208” 08958208* 

CONC ~CO.011 * so.011 * <O.Oll * eo.011 * co.011 * <O.Oll * qo.011 * dO.011 * <O.Oll * 

%REC * * * * * * * * *. 20 

DUPL * rt * * * * * t * 

OID 0895&3208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC *:O.Oll * <o-o11 * x0.011 * co.011 * 0.020 * qo.011 * *O.Oll * co.011 * <O.Oll * 

%REC * * * * * * * * * 21 

DUPL * * l * * * t * * 

OID D8958208* 08958208* 08958208* 08938208* 08958208* 08958208* 08958208* 08958208* 08958208* 

CONC <:0.012 * qo.012 * <0.012 * x0.012 * 40.012 * <0.012 * eo.012 * <0.012 * co.012 * 

%REC * * * * * t * * * 22 

DUPL * * ‘* * * 1: * * * 

OID C8958208* 08958208* 08958208’* 08938208* 08958208* 08958208’ 08958208* 089582D8* 08958208* 

PYRENE PYRENE 

BAANTH BENZO(A)ANTHRACENE 

EEHFLU BENZO(B)FLUORANTHENE 

BUBPHT BUTYLBENZYLPHTWALATE 

ETHEPH BIS(2-ETHYLHEXYL)PHTHALATE 

BEKFLU BENZO(K)FLUORAWTHENE 

CHRYSE CHRYSENE 

DIOPHT DI-N-OCTYLPHTHALATE 

BEZPYR BENZO(AlPYRENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 19 OF 21 ) *It************* 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99556 
REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. CORP. DATE:02 Sep 88 

COLUMN.... 55 56 57 

ANALYSIS.. 144 145 146 

B : DENOTES PPB PPH....... INDPYR BEAANT BEPERY 

LA8 ID PROJECT ID ROU 

99556 2-12CP3 CONC <O.OlO * <O.OlO * 4.010 * 

XREC * * * 
1 

DUPL * * * 

OID 08'?58208* 08958208* 08958245* 

99557 2-13c 

99558 2-18CP2 CONC <O..OlO * <O.OlO * co.010 * 

99559 2-17C 

99560 SP-c 

99561 2-04 

99562 2-lOCP2 

CONC <0.030 * co.030 l 10.030 l 

%REC * * * 

DUPL * * * 

010 08!)58208* 08958208* 08958245* 

%REC * * * 

DUPL * * * 

OID 08?58208* 08958208* 08958245* 

CONC <O.OlO * <O.OlO * <O.OlO * 

%REC * l l 

DUPL * * * 

010 08958208* 08958208* 08958245* 

CONC <O.OlO * <O.OlO * <O.OlO * 

%REC * * * 

DUPL * l l 

OID 085'58208* D8958208* 08958245* 

CONC 10.010 * so.010 * <O.OlO * 

%REC * * * 

DUPL * l * 

OID 08958208* 08958208* 08958245" 

CONC co.023 * co.023 * co.023 * 

XRREC l * * 

DUPL * * * 

OID 08958208* 08958208' 08958245* 

99563 2-13CP3 CONC <O.Oll * <O.Oll * <o-o11 l 

%REC 
* * * 

DUPL * * l 

OID 08958208* 08958208* 08958245* 

2. 

4 

8 

INOPYR INDENO(1 2 3-C D)PYRENE BEAANT DIBENZOCA H)ANTHF!ACENE BEPERY BENZOCG H 1)PERYLENE 



**************** ENVIRONMENTAL LABORPTOR~ ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 20 OF 21 ) **t**********t* 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 JOB FILE:A:99556 
REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 55 56 57 

ANALYSIS.. 144 145 146 

8 : DENOTES PPB PPH....... INDPYR BEAANT BEPERY 

LAB ID PROJECT ID 

99564 2-lOCP3 CONC io.011 * <O.Oll * <O.Oll * 

%REC * * * 

DUPL * t * 

OID OB958208* 08958208* 08958245*' 

ROW 

9 

99565 2-13CP2 CONC 13.010 * <O.OlO * 10.010 l 

%REC * * l 

DUPL * l tc 

OID 0;3958208* 08958208* 08958245' 

99566 2-18C CONC eO.017 * so.017 * qo.017 * 

‘%REC * * * 

DUPL * * * 

010 OtJ958208* 08958208* 08958245* 

99567 2- 14CP2 

99568 2-14c 

99569 2-16CP2 

995 70 2-15CP2 

99571 2/11CP2 

CONC 4.010 * <O.OlO * <O.OlO * 

%REC * * l 

DUPL * * * 

010 08958208* 08958208* 08958245* 

CONC <O.OlO * <O.OlO * <O.OlO * 

%REC * * t 

DUPL * * * 

OID 08958208* 08958208* 08958245* 

CONC <c.010 * <O.OlO * <O.OlO * 

%REC * * t 

DUPL * * * 

OID Oe958208* 08958208* 08958245* 

CONC <0.014 * <O.O14 * co.014 * 

%REC * * * 

DUPL * * * 

010 08958208* 08958208* 08958245* 

CONC co.013 * 40.013 * <o-o13 * 

%REC * * * 

DUPL * * * 

OID 08?58208* 08958208* 08958245* 

10 

11 

12 

13 

14 

15 

16 

IR INDENO(1 2 3-C DIPYRENE BEAANT DIBENZO(A HjANTHRACENE BEPERY BENZO(G H IIPERYLENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 21 OF 21 ) l ************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8GO93E1170001 JOB FILE:A:W556 
REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 55 56 57 

ANALYSIS.. 144 145 146 

B : DENOTES PPB PPM....... INDPYR BEAANT BEPERY 

LAB ID PROJECT ID RDU 

99572 2-llCP3 CONC 4.010 * 10.010 * ~0.010 * 

XREC * * * 
17 

DUPL * * * 

OID 08958208* 08958208* 08958245* 

99573 DBG-SEEP-W 

99574 2/11c CONC co.013 * <o-o13 * <o-o13 * 

99575 02-01 

99576 2-17CP2 

99577 2-05 

CONC co.011 * <O.Oll * <O.Oll * 

l %REC * * * 

DUPL * * * 

OID 08958208* 08958208* 08958245f 

%REC * * * 

DUPL * * * 

010 08?58208* 08958208* D8958245* 

CONC <a.011 * qo.011 l co.011 * 

%REC * * * 

DUPL * * * 

010 08?58208* 08958208* 08958245* 

CONC <O.Oll * x0.011 * <O.Oll * 

%REC * * * 

DUPL * * * 

OID O&)58208* 08958208* 08958245* 

CONC <0.012 * <o-o12 * co.012 * 

“%REC * * * 

DUPL * * * 

OID OW58208* 08958208* 08958245* 

18 

19 

20 

21 

22 

INDPYR INDENO(1 2 3-C DIPYRENE BEAANT DIBENZO(A HIANTHRACENE BEPERY 8ENZOtG H 1)PERYLENE 



Base/'Neutrals, Acid Extractables (BNAs) (Sediment) 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 7 ) **************** 

JO8 DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 SEDIMENT JO8 FILE:A:W630 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 1 2 3 4 5 6 7 8 9 

ANALYSIS.. 61 62 63 64 65 66 67 68 69 

8 : DENOTES PPB PPM..,.... PHENOL CLPHEN 2NIPHE DMEPHE DCLPHE CLMEPH TCLPHE DNIPHE 4NIPHE 

LA8 ID PROJECT ID ROW 

99630 DBG SEEP-S CONC *:0.85 * <0.85 * eO.85 ‘* <0.85 * <0.85 * x1.7 * co.85 * e4.2 * 4.2 * 

%REC 19 * 22 * 23.4 * 53.7 * 56 * 63.7 * 72.7 * 62.5 * 69.4 * 1 

DUPL <:D.85 * *0.85 l ~0.85 * <O-85 * x0.85 * cl.7 * <0.85 * e4.2 * <4.2 * 

010 (18958242* 08958242* 08958242' 08958242* 08958242* 08958242* 08958242* 08%8242* 08958242* 

PHENOL PHENOL 

DMEPHE 2 4-DIMETHYLPHENOL 

TCLPHE 2 4 6-TRICHLOROPHENOL 

CLPHEN 2-CHLOROPHENOL ZNIPHE 2-NITROPHENOL 

DCLPHE 2 4-DICHLOROPHENOL CLMEPH 4-CHLORO-3-METHYLPHENOL 

DNIPHE 2 4 DINITROPHENOL 4NIPHE 4-NITROPHENOL 



. -* 

’ **************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GRWP DATA REPORTING SHEET (SHEET 2 OF 7 ) **************** 

JO8 DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 SEDIMENT JOB FILE:A:W630 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 10 11 12 13 14 15 16 17 18 

ANALYSIS.. 70 71 101 102 103 104 105 ID6 107 

8 : DENOTES PPB PPH....... MDNPHE PCLPHE NDMEAM CLISOE NDRPAM NIBEN - ISOPHO CLETHE 26DNT 

LA8 ID PROJECT ID ROU 

99630 DBG SEEP-S CONC <G.2 * <4.2 * ~0.85 * <0.85 * <0.85 * <0.85 l eO.85 * <0.85 * co.85 * 

‘6REC * 112.5 * * * 28.875 * 22.375 l 44.25 * 29.375 * 80.625 * 1 

DUPL d.2 * <4.2 * x0.85 * ~0.85 * <O-85 * ~0.85 * eO.85 * co.85 * ~0.85 * 

OID 0?3958242* 08958242* 08958242" 08958242* 08958242* 08958242* 08958242* 08958242* 08958242* 

MDNPHE 2-MTHYL-4 6-DINITROPHENOL PCLPHE PENTACHLOROPHENOL 

CLISOE 8IS(2-CHLDROISOPROPYL)ETHER NDRPAM N-NITROSO-DI-N-,PRQPYLAMINE 

ISDPHO ISOPHORONE CLETHE 8ISC2-CHLOROETHOXY)METHANE 

NDMEAH N-NITROS001HETHYLAMINE 

NIBEN NITROBENZENE 

26DNT 2 6-DINITROTOLUENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 7 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8GG93Ell70001 SEDIMENT JOB FILE:A:99630 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 19 20 21 22 23 24 25 26 27 

ANALYSIS.. ID8 109 110 111 112 113 114 115 116 

B : DENOTES PPB PPH....... 24DNT DPHHYD BENZID DCLBEZ BCLETE MDCLBE - PDCLBE ODCLBE HCLETA 

LAB ID PROJECT ID ROU 

99630 Df3G SEEP-S CONC iC.85 * <0.85 * e4.2 * cl.7 * <0.85 * eO.85 * do.85 * ~0.85 l eO.85 * 

%REC 75.87501* 74.94669* * * * * * * * 1 

DUPL cG.85 * so.85 * ~4.2 * d.7 * ~0.85 * <0.85 l co.85 * ~0.85 * x0.85 l 

OID 0.5958242* 08958242* 08958242* 08958242* 08958242* 08958242* 08958242' 08958242* 08958242* 

24DNT 2 4-DINITROTOLUENE DPHHYD 1 2-DIPHENYLHYDRAZINE 

DCLBEZ 3 3’OICHLOROEENZIDINE BCLETE BISCZ-CHLOROETHYL.)ETHER 

PDCLBE 1 4-DICHLOROBENZENE UDCLBE 1 2-DICHLOROBENZENE 

BENZID BENZIDINE 

MDCLBE 1 3-DICHLOROBENZENE 

HCLETA HEXACHLOROETHANE 



l *************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 7 ) *************f** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 SEDIMENT JOB FILE:A:99630 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 JuL 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 28 29 30 31 32 33 34 35 36 

ANALYSIS.. 117 118 119 120 121 122 123 124 125 

6 : DENOTES PPB PPM....... TCLBEN NAPHTH HCLBU HCLEPD CLNAPH ACENAY -DMEPHT ACENAP FLUORE 

LA8 ID PROJECT ID ROW 

99630 DBG SEEP-S CONC x0.85 * <0.85 * eO.85 * ~0.85 l <0.85 * eO.85 * qO.85 * ~0.85 l eO.85 * 
%REC t l * l t * * * * 1 

DUPL ~0.85 * <O-85 l CO.85 lc ~0.885 * <0.85 * ~0.85 * <0.85 * <0.85 * eO.85 * 
OID 08958242' 08958242* 08958242* 08958242* 08958242' 08958242* 08958242* 08958242* 08958242' 

TCLBEN 1 2 4-TRICHLOROBENZENE NAPHTH NAPHTHALENE 

HCLEPD HEXACHLOROCYCLOPENTADIENE CLNAPH 2-CHLORONAPHTHALENE 

DMEPHT DIMETHYL PHTHALATE ACENAP ACENAPHTHENE 

HCLBU HEXACHLOROBUTADIENE 

ACENAY ACENAPHTHYLENE 

fLUORE f LUORENE 



**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 7 ) **************** 

JO8 DESCRIPTION:*CRANE - ZAPPI RD8G093E1170001 SEDIMENT JOB FILE:A:99630 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:Oi Sep 88 

COLUMN.... 37 38 39 40 41 42 43 44 45 

ANALYSIS.. 126 127 128 129 130 131 132 133 134 

8 : DENOTES PPB PPM....... DETPHT CPPETH ND I PAM BRPHPE HCLBEN PHENAN - ANTRAC EUPHTH FANTHE 

LAB ID PROJECT ID ROU 

99630 DBG SEEP-S CONC l :0.85 * eOo.85 l <0.85 * ~0.85 * co.85 * ~0.85 * ~0.85 l eO.85 * ~0.85 * 

%REC * l It * * * * * * 1 

DUPL 8.0.85 * <0.85 * *0.85 * <0.85 * x0.85 * eO.85 * ~0.85 * ~0.85 * ~0.85 * 

OID C18958242" 08958242* 08958242" 08958242* 08958242* 08958242' 08958242* 08958242* 08958242' 

DETPHT DIETHYL PHTHALATE CPPETH 4-CHLOROPHENYL PHENYL ETHER 

BRPHPE 4-BROMOPHENYL ETHER HCLBEN HEXACHLOROBENZEfNE 

ANTRAC ANTHRACENE BUPHTH DIBUTYLPHTHALATE 

NDIPAM N-NITROSXIIPHENYL AMINE 

PHENAN PHENANTHRENE 

FANTHE FLUORANTHENE 



. - 
**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 6 OF 7 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8G093f1170001 SEDIMENT JOB FILE:A:99630 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jul 88 EST. COMP. DATE:02 Sep 88 

COLUMN.... 46 47 48 49 50 51 52 53 54 

ANALYSIS.. 135 136 137 138 139 140 141 142 143 

B : DENOTES PPB PPM.. . . . . . PYRENE BUBPHT CHRYSE BAANTH ETHEPH DIOPHT - BEHFLU BEKFLU BEZPYR 

LAB ID PROJECT ID RGU 

99630 DBG SEEP-S CONC <O.BS * ~0.85 * ~0.85 * so.85 * <0.85 * G-85 l <0.85 * 10.85 * 4*85 * 

XREC * * * * * *116 * * *1 

DUPL ~0.85 l *0.85 * x0.85 * ~0.85 * qO.85 l ~0.85 * <0.85 * eO.85 * ~0.85 * 

OID O.#B958242* 08958242* 08958242*' 08958242* 08958242* 08958242* 08958242* 08958242* 08%8242* 

PYRENE PYRENE BUBPHT BUTYLBENZYLPHTHALATE 

BAANTH BENZO(A)ANTHRACENE ETHEPH BIS(Z-ETHYLHEXYLjPHTHALATE 

BEHFLU BENZO(B)FLUORANTHENE BEKFLU BENZO(K)FLUORANTHENE 

CHRYSE CHRYSENE 

DIOPHT DI-N-OCTYLPHTHALATE 

BEZPYR BENZO(A)PYRENE 



**************** ENVIRONMENTAL LABORAlORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 7 OF 7 ) **************** 

JOB DESCRIPTION:*CRANE - ZAPPI RD8GO93E1170001 SEDIMENT JOB FILE:A:99630 

REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST. COMP. DATE:02 Sep e, 

COLUMN.... 55 56 57 

ANALYSIS.. 144 145 146 

6 : DENOTES PPB PPM....... INDPYR BEAANT BEPERY 

LAB ID PROJECT ID RON 

99630 DBG SEEP-S CONC d1.85 * ~0.85 l <0.85 * 

%REC e t l 

DUPL x0.85 * *0.85 l ~0.85 * 

OID OB958242* 08958242* 08958242* 

INDPYR INDENO(1 2 3-C D)PYRENE BEAANT DIBENZOCA H)ANTWRACENE 

1 

BEPERY BENZO(G H 1)PERYLENE 



Sulfates/Chlorides 



‘; 
/ 

99603 2-13c 

99604 2-18CP2 

99605 2-77C 

99606 SP-c 

99607 2-04 

,? 
***A/********** ENVIRONMENTAL LABOR4TORY ANALYTICAL LABORATORY GROUP DATA REPORTiNG SHEET (SHEET 1 OF 3 ) ***********t**** 

JCW DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 148 

B : DENOTES PPB PPM....... so-4 

LAB ID PROJECT ID 

2 

149 

CL 

RD8G093E 1170001 

REC:EIPT DATE:05 Jul 88 

JOB FILE:A:99602 

EST. COMP. DATE:26 Aug 88 

ROW 

99602 2- 12cP3 CONC 726 *84.4 * 

XREC ‘109.894 * 101.7032* 1 
DUPL 722 * 77.2 * 

OID 49408199* 49408189* 

CONC ‘IO0 * 11.2 * 

‘%?EC * * 
2 

DUPL * * 

OID 49408199* 49408lW 

CONC 1438 * 28.4 * 

“%REC * * 
3 

DUPL * * 

OID 49408199* 49408199* 

CONC 59 * 6.7 * 

%REC * * 

DUPL * l 

OID 49408199* 49408199* 

4 

CONC 41 * <5.0 * 

‘%REC * * 

DUPL * * 

OID 49408199* 49408199* 

5 

CONC 1312 * 69.9 * 

%REC * * 
6 

DUPL * * 

OID 4’?408199* 49408189* 

99608 2-lOCP2 CONC Ii35 * 27.3 * 

‘%REC * l 

OWL * * 

OID 4’)408199* 49408199* 

99609 2- 13CP3 CONC 9? * 32.1 * 

XREC * * 

DUPL * * 

OID 4?408199* 49408199* 

7 

8 

so-4 SULFATE CL CHLORIDES 



. 
/ r ***k-k********** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GRWP OATA REPORTING SHEET (SHEET 2 OF 3 ) **************** 

JOB DESCRIPTION:CRANE - ZAPPI 

.QRpORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 148 

B : DENOTES PPB PPM....... so-4 

LAS ID PROJECT ID 

2 

149 

CL 

RD8G093E1170001 

RECEiIPT DATE:05 Jul 88 

JOB FILE:A:99602 

EST. CDMP. DATE:26 Aug 88 

99610 2-lOCP3 CONC 140 * 9.0 * 

%REC 102.924 * 108.4 * 

DUPL 145 * 11.0 * 

OID 4’?408199* 49408199* 

ROW 

9 

99611 2- 13CP2 

99612 2-18C 

99613 2-14CP2 

99614 2-14C 

99615 2-16CP2 

99616 2-15CP2 

99617 2-llCP2 

CONC 192 * 21.6 * 

%REC * * 

DUPL * * 

OID 49408199* 494081W 

CONC 1?2 * 9.5 * 

*%REC * * 

DUPL * * 

010 49408199* 49408199* 

CONC 1s.7 l 9.2 * 

%REC * * 

DUPL * l 

OID 45’408199* 49408199* 

CONC 2C15 * <5.0 * 

%REC * * 

DUPL * t 

010 45’408199* 49408199* 

CONC 323 * 46.9 * 

XREC * * 

DUPL * * 

010 49408199* 49408199* 

CONC 267 * 12.0 * 

%REC * * 

DUPL * * 

OID 49408199* 49408199* 

CONC 342 * 48.2 * 

%REC * * 

DUPL * * 

010 49408199* 49408199* 

10 

11 

12 

13 

14 

15 

16 

4 SULFATE CL CHLORIDES 



.I 
. 

_’ l ************** ENVIRONMENTAL LABORA-ORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 3 ) t***********tt** 

JOB DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 148 

B : DENOTES PPB PPM....... so-4 

LAB ID PROJECT ID 

2 

149 

CL 

RD8GO93E1170001 

RECEIPT DATE:05 Jut 88 

JOB FILE:A:99602 

EST. CDMP. DATE:26 Aug 88 _~., 

ROU 

99618 2/l lCP3 CONC 369 * 50.5 * 

%REC 110.6383* 103.0435* 

DUPL 3t11 * 53.3 * 

OID 45’408199* 49408199* 

99619 2/11c 

99620 02-01 

99621 2-15C 

99622 2-14CP3 

99623 2-17CP2 

99624 2-16C 

99625 2-05 CONC 1625 * 78.6 * 

YJ7EC * * 

DUPL * * 

010 49408199* 49408199* 

so-4 SULFATE CL CHLORIDES 

CONC 352 l 18.4 * 

%REC * * 

DUPL * * 

010 49408199* 49408199* 

CONC 750 * 226.4 * 

%REC l * 

DUPL * * 

010 49408199* 49408199* 

CONC 237 * 12.2 * 

XREC * * 

DUPL * * 

010 49.:08199* 49408199* 

CONC 8315 * 89.6 * 

%REC * * 

DUPL * * 

010 49GO8199* 49408199* 

CONC 15114 * 162.8 * 

%REC * * 

DUPL * * 

010 49408199* 49408199* 

CONC 185’ * 14.5 * 

YAEC * * 

DUPL * * 

OID 49L 08199* 49408199* 

17 

18 

19 

20 

21 

22 

23 

24 



Metals (Water) 



*******t******** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 8 ) **************** 

JOB DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 1 

B : DENOTES PPB PPM....... SB 

LAB ID PROJECT ID 

2 

2 

AS 

RD8G093Ell70DDl HN03 JOE FILE:A:99477 

RECEIPT DATE:05 Jut 88 EST. COMP. DATE:12 Aug 88 

3 4 5 6 7 8 9 

4 5 6 7 9 10 11 

BE CD CR CU _ PB HG WI 

ROU 

99477 2-12CP3 CONC 0.006 * 0.013 * <0.005 * <0.0001 * 0.002 * 0.026 * 0.006 * <0.0008 * 0.012 * 

XREC 9X.99999* 108 * 98.6 * 92 * 100 * 95 * 105 * 98 * 100 * 1 

DUPL 0.005 * 0.018 * co.005 * ~0.0001 * 0.001 * 0.027 * 0.005 * <0.0020 * 0.011 * 

OID 21)308224* 20308252* 01208217* 20558223* 20558223* 20558222* 205582W 09658202* 2055828O* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

99478 2-13c CONC dI.005 * 0.018 * <o-o05 * -a.0001 * 0.001 * 0.103 * 0.009 * <0.0008 * 0.002 * 

%REC * * * * * l * * * 2. 

DUPL * * * * * * * * * 

OID 20308224* 20308252* 01208217* 20558223* 20558223* 01208217* 20558209* 09658202* 20558280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

99479 2-18-CP2 CONC 0.010 * 0.019 * qo.005 *'~0.0001 * 0.002 * 0.014 * <O.OOl * <0.0008 * 0.019 * 

%REC * * * * * * * * * 3 

DUPL * t * * * * * * * 

OID 20308224* 20308252* 01208217* 20558223* 20558223* 20558222* 20558209* 09658202* 205582&l* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

99480 2-l7c 

99481 SP-c 

99482 2-04 

99483 2-lOCP2 

99484 2-13cP3 

se ANTIMONY 

CD CADMIUM 

P8 LEAD 

CONC e1.005 * 0.017 * <o-o05 * ~0.0001 * ~0.001 * 0.001 * 0.001 * <O.OOOS * 0.005 l 

%REC * * * * * * t * * 4 

DUPL * * * * * * * * t 

010 2Cl308224* 20308252* 01208217* 20558223* 20558223* 20558222* 20558209* 09658202* 2055828 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUT. 

CONC d.005 * 0.014 * x0.005 * 0.0001 * <O.OOl * <O.OOl * 0.002 * <o.oooa * 0.001 * 

%REC * * * l * * * * * 5 

DUPL * * * * * * * l * 

OID 20308224* 20308252* 01208217* 20558223* 20558223* 20558222* 20558209* 09658202* 20558280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC <o-o05 * 0.014 * co.005 * 0.0053 * <O.OOl * 0.001 * 0.001 * <0.0008 * 1.20 l 

‘%REC * * * * * * * * * 6 

DUPL * * * * * * * * * 

010 20308224* 20308252* 01208217* 20558298* 20558223* 20558222* 20558209* 09658202* 01208217* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC 0.011 * 0.017 * co.005 * 0.0002 * <O.OOl * 0.042 * 0.003 * <o.oooa * 0.030 * 

%REC * * * * * * * l 
* 7 

DUPL t * * * * * * * l 

OID 20308224* 20308252* 01208217* 20558223* 20558223* 01208217* 20558209* 09658202* 01208217* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC x0.005 * 0.024 * <0.005 * 0.0003 * <O.OOl * 0.001 * 0.001 * <0.0008 * 0.054 * 

%REC * * * * * * * * * a 

DUPL * * * * * * * * t 

010 20:308224* 20308252* 01208217* 20558223* 20558223* 20558222* 20558209* 09658202* 01208217* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUT,’ 

AS ARSENIC BE BERYLLIUM 

CR CHROMIUM cu COPPER 

HG MERCURY NI NICKEL 



l *****?********* ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 8 ) ****+*********** 

Jo8 DESCRIPTION:CRANE - ZAPPI 

*PORT DATE: 17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 1 

8 : DENOTES PPB PPM....... SB 

LAB ID PROJECT ID 

2 

2 

AS 

RD8G093El170001 HN03 JO8 FILE:A:99477 

RECZEIPT DATE:05 Jut 88 EST. COMP. DATE:12 Aug 88 

3 4 5 6 7 8 9 

4 5 6 7 9 10 11 

BE CD CR cu - P8 HC NI 

ROU 

99485 2-10CP3 CONC <o.oos * 0.019 * <o.oos * ~0.0001 * eo.001 * <O.OOi * 0.001 * <0.00#3 * 0.012 * 

%REC '?3.99999* 100 * 97.399%3* 88 * 90 *90 * 10s * 105 * 10s * 9 

DUPL .~0.005 * 0.019 * *o.oos * ~0.0001 * <O.OOl * co.001 * 0.002 * <0.0020 * 0.012 * 

010 20308224* 20308252* 01208217* 20558223* 20558223* 20558222* 2OSS82W 09658202* 2OSS8280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

99486 2-13CP2 

99487 2-18C 

99488 2-14CP2 

99489 2-14C 

99490 2-16CP2 

99491 2-15CP2 

99492 2-llCP2 

ANTIMONY 

co CADMIUM 

PE LEAD 

CONC 0.011 * 0.022 * <0.005 l ~0.0001 * eo.001 * 0.086 * 0.005 * <0.0008 * 0.012 * 

%REC t * * * * * * * * 10 - 

DUPL t * ‘* * * l * * t 

OID ;!0308224* 2030825F 0120821F 2OSS8223* 20558223* 01208216* 2OSS82W 09658202* 20558280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC -:O.OOS * 0.024 * *0.005 * ~0.0001 * 0.003 * 0.002 * 0.002 * ~0.0008 * 0.002 * 

XREC * * :c * * * * * * 11 

DUPL * * It * * * * * * 

OID i!O308224* 20308252* 01208217" 20558223* 20558223* 01208216* 205582W 09658202* 2OSS8280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC so.005 * 0.018 * co.005 * *0.0001 * 0.012 * 0.001 * 0.026 * *0.0008 * 0.002 * 

%REC * * II l * * t t * 12 

DUPL * l II t * * * * * 

OID 20308224* 20308252* 012082lr' 20558223* 20558223* 01208216* 20558209* 09658202+ 205S8280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC <0.005 * <0.005 * <o.oos * ~0.0001 * 0.001 * <O.OOl * 0.001 * <0.0008 * 0.005 * 

%REC * * * * * * * t * 13 

DUPL * * * l * * * * * 

OID 20308224* 20308252* 01208217*' 20558298* 20558223* 01208216" 20558209* 09658202* 20558280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC <il.005 * 0.008 * <o.oos * ~0.0001 * 0.001 * eo.001 * <O.OOl * <0.0008 * 0.259 * 

%REC * * * * l * * * 
* 14 

DUPL * * * l * * * * * 

OID 23308224* 20308252* 01208217* 20558223* 20558223* 012082W 20558209* 09658202* 012&217* 

HCA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC 4 -005 * <o.oos * co.005 * ~0.0001 * 0.004 * 0.001 * <O.OOl * <0.0008 * 0.002 * 

XREC * t * * * * * * * 15 

DUPL * * * * * l * l * 

OID 20308224* 20308252* 01208217* 20558223* 20558223* 01208216* 20558209* 09658202* 2OSS8280* 

HCA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC 4.005 * <0.005 * <0.005 * 0.0003 * <O.OOl * <O.OOl * <O.OOl * <0.0008 * 0.155 * 

YiEC * * * * * * *110 * * 16 

DUPL * * * * * * * <0.0020 * * 

OID 20308224* 20308252* 01208217* 20558223* 20558223* 01208216* 20558209* 09658202* 01208217* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

AS ARSEN 1 C BE BERYLLIUM 

CR CHROMIUM cu COPPER 

HG MERCURY NI NICKEL 



l *****t********* ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 8 ) l *************** 

JOB DESCRIPTION:CRANE - ZAPPI 

REPDRT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 1 

6 : DENOTES PPB PPM....... SE 

LAB ID PROJECT ID 

2 

2 

AS 

RD8G093E1170001 HMO3 JO8 FILE:A:99477 

RECEIPT DATE:05 Jut 88 EST. COMP. DATE:12 Aug q, 

3 4 5 6 7 8 9 

4 5 6 7 9 10 11 

BE CD CR cu - PET HG WI 

ROU 

99493 2-llCP3 CONC go.005 * qo.005 * 0.00s ‘I 0.0039 * <O.OOl * 0.005 * 0.010 * <O.OOOS * 0.817 * 

%REC 102 * 102 l 99.8 * 90 l 95 * 90 * 95 * * 101 * 17 

DUPL ~0.00s * <O.OOS l 0.008 * 0.0037 * <O.OOl * 0.005 * 0.011 * * 0.816 l 

OID 20308224* 20308252* 012082lF: 20558223* 20558223* 01208216* 205582OP* 09658202* 01208217* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

99494 DBG-SEEP-N CONC <O.OO!i * 0.049 * 0.023 * 0:0011 l 0.006 * 0.046 * 0.053 * <O.OOOS * 0.885 l 

%REC * * l * * * * * * 18 - 

DUPL * * * l c * * l * 

OID 20308224* 20308252* 012082171' 20558223* 20558223" 01208218* 20558209* 09658202* 0120821~ 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

99495 2/llC CONC 0.007 * 0.021 * ~0.005 * <0.0001 l 0.015 * 0.007 * 0.032 * <0.0020 + 0.006 * 

%REC * * l * l * t * 
* 19 

DUPL * l * t * * * * t 

OID 2i3308224* 20308252* 01208217* 20558223* 20558223* 20558222" 20558209* 09658202* 2OSS8280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

99496 02-01 

99497 EK- 1 

99498 82 

99499 2-l% 

99500 2-14CP3 

SB ANTIMONY 

co CADMIUM 

PE LEAD 

CONC <Il.005 * <o.oos * <o.oos * ~0.0001 l 0.001 * <O.OOl * eO.001 * <O.OOOS * 0.003 * 

XREC t * * * * * * * * 20 

DUPL t t * * t * * * .s 

OID 211308224* 20308252* 01208217* 20558223' 20558223* 20558222* 20558209* 09658202* 2055821 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTh 

CONC <o.oos * <o.oos * <o.oos * <0.0001 * <o-o01 * 0.001 * <O.OOl * <O.OOOS * 0.001 * 

%REC * * * * * * * * * 21 

DUPL * * * l * I * t * 

OID 21)308224* 20308252* 01208217* 20558223* 20558223* 20558222* 20558209* 09658202* 20558280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC <0.005 * so.005 * <0.005 * 0.0004 * dO.001 * <O.OOl * <O.OOl * <O.OOOS * 0.003 ’ 

XREC * * * * * * * * * 22 

DUPL * * * * * * * * * 

OID 20308224* 20308252* 01208217* 20558223' 20558223* 20558222* 20558209* 09658202* 2OSi8280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC <(I.005 * <0.005 * <o.oos * <0.0001 * 0.004 * <o-o01 * <O.OOl * <0.0008 * 0.004 * 

y&EC * * * t * * * * * 23 

DUPL * * * * * * * * * 

OID 20308224* 20308252* 01208217* 20558223* 20558223* 20558222* 20558209* 09658202* 20558280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC -a.005 * <0.005 * 10.005 * <0.0001 l <O.OOl * <O.OOl * <o-o01 * <O.OOOS * 0.535 * 

7iEC * * * * * * *104 * * 24 

OUPL * * * * t * * <0.0020 * * 

010 2C308224* 20308252* 01208217* 20558223* 20558223* 20558222* 20558209* 09658202* 01208218* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUT! 

AS ARSENIC BE BERYLLIUM 

CR CHROMIUM cu COPPER 

HG MERCURY NI NICKEL 



******fr********* ENVIRONMENTAL LABORI\TORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 8 ) l *************** 

JOB DESCRIPTION:CRANE - ZAPPI 

’ nf%%RT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 1 

6 : DENOTES PPl3 PPM....... St3 

LAB ID PROJECT ID 

2 

2 

AS 

RD8G093E1170001 HMO3 JOE FILE:A:W477 

RECEIPT DATE:05 Jut 88 EST. CDMP. DATE:12 Aug 88 

3 4 5 6 7 8 9 

4 5 6 7 9 10 11 

BE CD CR cu -Pg HG NI 

ROW 

99501 2-17CP2 CONC l :o -005 * <0.005 * <o.oos * 0.0016 * <O.OOl * 0.007 * dO.001 * <O.OOOS * 0.168 * 

%REC 5'3.99999* 92 * 93.2 * 88 * 10s * 100 *96 * l 103 * 25 

DUPL *o.oos * <O.OOS * <O.OOS * 0.0014 * eO.001 * 0.006 * eo.001 * * 0.160 * 

010 20308224* 20308252* 01208217" 205S8270* 20558223* 20558222* 205582OP 09658202* 01208218* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

99502 2-16C 

99503 2-05 

SB ANTIMONY 

CD CADMIUM 

PB LEAD 

CONC *o.oos * <0.005 * <o.oos * 0;0002 * <O.OOl * eo.001 * 0.001 * <O.OOOS * 0.001 * 

%REC * t ,, * * t * t *26 

DUPL * * ,I * * * * t * 

010 20308224* 20308252* 012082lF 20558270* 20558223' 20558222* 2OSS8209* 09658202* 20558280* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

CONC <0.005 * -co.005 * qO.005 * 0.0009 * <O.OOl l <O.OOl * so.001 * <O.OOOS l 0.059 l 

%REC * * 4 l * * * t 
l 27 

DUPL * * l * l * t * l 

010 20308224* 20308252* 01208217' 20558270* 20558223* 20558222* 205582W 09658202* 01208218* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

AS ARSENIC BE BERYLLIUM 

CR CHRDMI UM cu COPPER 

HG MERCURY WI NICKEL 



**************** ENVIRONMENTAL LABORj\TORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 8 ) **************** 

JOB DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 10 

ANALYSIS.. 12 

B : DENOTES PPB PPM....... SE 

LAB ID PROJECT ID 

11 

13 

AG 

RD8G093E1170001 HN03 JOB FILE:A:99477 

RECEIPT DATE:05 Jut 88 EST. COMP. DATE:12 Aug 88 
,I 

12 13 14 

14 15 26 

TL ZN NA 

ROU 

99477 2-12CP3 CONC 0.005 l <O.OOl * <O.OOl * eo.030 * 133 * 

%REC 'iO6 * 105 * 90 * 106 l 101 * 1 

DUPL 0.005 * <O.OOl * 10.001 * <o-o30 * 134 * 

010 ;!0308252* 20558259 20558265* 01208216* 01208224' 

HGA AUTH HGA AUTH 

99478 2-13c 

99479 2-18-CP2 

99480 2-17C 

99481 SP-c 

99482 Z-04 

99483 2-lOCP2 

99484 2-13CP3 

SE SELENIUM 

2N ZINC 

CONC Cl.019 * <O.OOl * <O.OOl * 01036 l 24.0 * 

%REC * * c t * 

DUPL * * ‘* * * 

OID iO308252* 20558259* 20558265'* 0120&?16* 01208224* 

HGA AUTH HGA AUTH 

1 

CONC 0.005 * -co.001 * eo.001 * <0.030 * 33.3 * 

%REC * * !C t * 

DUPL * t t l * 

OID 20308252* 20558259' 20558265' 01208216* 01208224* 

HGA AUTH HGA AUTH 

CONC 0.007 * <O.OOl * <O.OOl * co.030 * 40.7 * 

%REC * * * * l 

DUPL * * ,C l * 

OID 20308252* 20558259* 20558265'k 01208216' 07208224* 

HCA AUTH HCA AUTH 

CONC 0.007 * <O.OOl * <O.OOl * <O-O30 * 6.10 * 

%REC * * ,r * * 

OUPL * * ,I * 6.43 * 

OID 23308252* 20558259* 20558265" 01208216* 01208224* 

HCA AUTH HGA AUTH 

CONC 4.005 * <O.OOl * do.001 * 0.722 * 44.9 * 

Y&EC * * r(’ * * 

DUPL * * * * * 

OID 20308252* 20558259* 20558265*' 07208216* 01208224* 

HGA AUTH HGA AUTH 

CONC 0.007 * <O.OOl * <O.OOl * so.030 * 31.7 * 

%REC * * l * * 

DUPL * * l * * 

OID 20308252* 20558259* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

CONC 0.009 * <O.OOl * <O.OOl * 0.036 * 27.4 * 

%REC * * * * * 

DUPL * * * * * 

010 20308252* 20558259* 20558265* 01208216* 07208224* 

HGA AUTH HGA AUTH 

AG SILVER TL THALLIUM 

NA SODIUM 

2 - 

3 

4 

5 

6 

7 



, 

**************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 6 OF 8 ) **************** . 

JOB DESCRIPTION:CRANE - ZAPPI 

sWCIRT DATE:17 Feb 89 

COLUMN.... 10 

ANALYSIS.. 12 

B : DENOTES PPB PPM . . . . . . . SE 

LAB ID PROJECT ID 

11 

13 

AG 

RD8GO93E1170001 HN03 JOB FILE:A:99477 

RECEIPT DATE:05 Jut 88 EST. COMP. DATE:12 Aug 88 

12 13 14 

14 15 26 

TL ZN NA 

99485 2-lOCP3 CONC 0.01’37 * <O.OOl * *O.OOl * 0.075 * 22.6 * 

%REC 88 l 105 * 90 * 1101 *104 * 

DUPL 0 .Olm37 * ~0.001 * <O-O01 * 0.096 * 21.6 * 

OID 203G8252* 20558259* 2055826S* 01208216* 01208224* 

HCA AUTH HGA AUTH 

RDU 

9 

99486 2-13CP2 

99487 2-18C 

99488 2- 14CP2 

99489 2-14c 

CONC 0.007 * <O.OOl * <O.OOl * 0:045 l 25.8 * 

%REC l * * t * 

DUPL t * * t * 

OID 20308252* 20558259* 20558265* Cl1208216* 01208224* 

HGA AUTH HGA AUTH 

CONC 0.0’11 * <O.OOl * <O.OOl * *0.030 * 47.3 * 

%REC * l * * * 

DUPL * * * * * 

OID 20308252* 20558259* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

CONC 0.0’12 * <O.OOl * <O.OOl * <0.030 * 99.6 * 

%REC * * * * * 

DUPL * * * * * 

OID 20308252* 20558259* 2055826S* Dl208216* 01208224* 

HGA AUTH HGA AUTH 

CONC O.OD8 * <O.OOl * dO.001 * <o-o30 * 57.4 * 

%REC * * * * * 

DUPL * l * l * 

OID 203D8252* 20558259* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

99490 2-16CP2 CONC 0.008 * <O.OOl * <O.OOl * x0.030 * 23.2 * 

XREC * * * * * 

DUPL * * * * * 

OID 203G8252* 20558259t 2055826S* 01208216* 01208224* 

HGA AUTH HGA AUTH 

99491 2-15CP2 CONC 0.008 * <O.OOl * <O.OOl * <0.030 * 25.8 * 

O%REC * l * * * 

DUPL * * * * * 

OID 20308252* 20558259* 2OSS8265* 01208216* 01208224* 

HGA AUTH HCA AUTH 

99492 2-llCP2 CONC <o. (105 * <O.OOl * 10.001 * 0.174 * 48.8 * 

%REC * * l * * 

DUPL * * * * * 

OID 203C18252* 20558259* 20558265* 01208216* 01208224’ 

HGA AUTH HGA AUTH 

SELENIUM AG SILVER TL THALLIUM 

2N ZINC NA SODIUM 

10 - 

11 

12 

13 

14 

1s 

16 



*****t********** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GRWP DATA REPORTING SHEET (SHEET 7 OF 8 ) **************** 

JOB DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... IO 

ANALYSIS.. 12 

B : DENOTES PPB PPH....... SE 

LAB ID PROJECT ID 

11 

13 

AG 

RD8G093E1170001 HN03 JOB FILE:A:W477 

RECEIPT DATE:05 Jul 88 EST. CORP. DATE:12 Aug 8B 

12 13 14 

14 15 26 

TL ZN NA 

ROW 

99493 2-llCP3 CONC ~I.006 * co.001 * <O.OOl * 1.95 * 54.1 * 

%REC '?O f9D * 95 * 107 l W.6 * 17 

DUPL 0.007 * <O.OOl * so.001 * 1.95 l 53.4 * 

OID 20308252* 20558259* 2055826S* 01208216' 01208224* 

HGA AUTH HGA AUTH 

99494 DBG-SEEP-N CONC .:0.005 * <O.OOl * <O.OOl * slos * 40.3 * 

%REC * * * * * 

DUPL * * * t * 

OID ;!0308252* 20558254* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

99495 Z/llC 

99496 02-01 

99497 BK- 1 

99498 82 

99499 2-15C 

99500 2-14CP3 

SE SELENIUM 

ZN ZINC 

CONC 0.014 * <O.OOl * <O.OOl * 0.038 l 240 * 

%REC t * * * * 

DUPL t * * * 246 * 

010 ;!0308252* 20558259* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

CONC Cl.007 * <O.OOl * <O.OOl * <O-O30 * 214 * 

XREC * * * * * 

DUPL * * * * * 

OID 20308252* 20558259* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

CONC c-005 * <O.OOl * <O.OOl 'L ao.030 * 0.441 l 

%REC 
* * .* * * 

DUPL * * ‘C * * 

OID 20308252* 20558259* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

CONC 0.007 * <O.OOl * <a.001 'k <0.030 * 0.171 * 

XREC * * It * * 

DUPL * * IC * * 

OID 20308252* 20558259* 20558265" 01208216* 01208224* 

HGA AUTH HGA AUTH 

CONC <o.oos l <O.OOl * <O.OOl ‘I x0.030 * 32.8 * 

%REC * * IC * * 

DUPL t * ,r l * 

010 23308252* 20558259* 20558265" 01208216* 01208224* 

HGA AUTH HGA AUTH 

CONC 4.005 * <O.OOl * <O.OOl * 0.082 * 36.2 * 

%REC * * * * * 

DUPL * * 4. * * 

010 20308252* 20558259* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

AG SILVER TL THALLIUM 

NA SOD I UM 

18 

19 

20 

21 

22 

23 

24 



l ****T********** ENVIRONMENTAt LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 8 OF 8 ) **************** ., 

JOB DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 10 

ANALYSIS.. 12 

B : DENOTES PPE PPM....... SE 

LAB ID PROJECT ID 

11 

13 

AG 

RD8G093E1170001 HN03 JOE FILE:A:99477 

RECEIPT DATE:05 Jul 88 EST. COMP. DATE:12 Aug 88 

12 13 14 

14 15 26 

TL ZN NA 

99501 2- 17cP2 CONC <0.005 * <O.OOl * <O.OOl * 0.155 * 71.1 * 

XREC 100 * 100 * 100 * 98.7 * 100 * 

DUPL <0.005 * <O.OOl * <O.OOl * 0.130 * 71.6 * 

OID 20308252* 20558259* 20558265* 01208216* 012D8224* 

HGA AUTH HGA AUTH 

99502 2-16c CONC *o.oos * <O.OOl * <O.OOl It dO.030 l 95.4 * 

%REC t t ,r t * 

DUPL t t ,r * l 

010 20308252* 20558259* 20558265” 01208216* 01208226* 

HGA AUTH HGA AUTH 

99503 2-05 CONC <O.OOfi * ~0.001 * <O.OOl * 0.064 * 58.9 * 

XREC * * l l * 

DUPL * * l l * 

010 213308252* 20558259* 20558265* 01208216* 01208224* 

HGA AUTH HGA AUTH 

AG SILVER TL THALLIUM 

NA SODIUM 

SE SELENIUM 

ZN ZINC 

RW 

25 

26 

27 



Metals (Sediment) 



*%************** ENVIRONMENTAL LABORAlORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 2 ) **************** 
a* 

JOE DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 1 

B : DENOTES PPB PPM....... SB 

LAB ID PROJECT ID 

2 

2 

AS 

RD8C093E 1170001 SEDIMENT JOB FILE:A:99627 

RECEIPT DATE:05 Jul 88 EST. COMP. DATE:26 Aug 88 

3 4 5 6 7 8 9 

4 5 6 7 9 10 11 

BE CD CR cu PB HG WI 

ROW 

99627 DBG SEEP S CONC *0.50 * 6.28 * 1.20 * 0.219 * 27.8 * 8.67 * 18.9 * <O.lOO * 131 * 

%REC 100 * 104 * 107 * 92 * 111 * 108 * 95 *86 * 104 * 1 
DUPL <o.so * 7.08 * 1.40 * 0.209 * 25.1 * 8.17 * 17.4 * <O.lOO * 125 * 

OID 20308293* 20308290* 012Of&264* 20558270* 01208265' 01208265* 20558277* 09658216* 01208265* 

HGA AUTH HGA AUTH HGA AUTH HGA AUTH HGA AUTH 

AS ARSENIC BE BERYLLIUM 

CR CHROMIUM cu COPPER 

HG MERCURY NI NICKEL 

SB 

CD 

PB 

ANT IMOHY 

CADMIUM 

LEAD 



4. 
*We************ ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 2 ) **************** 

Jo8 DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 10 

ANALYSIS.. 12 

8 : DENOTES PPB PPM.. . . . . . SE 

LA0 ID PROJECT ID 

11 

13 

AG 

RD8G093E1170001 SEDIMENT JOB FILE:A:99627 

RECEIPT DATE:05 Jul 88 EST. COMP. DATE:26 Aug 88 

12 13 

14 15 

TL ZN 

ROU 

99627 DBG SEEP S CONC 0.80 * x0.70 * co.10 'I 739 * 

%REC 100 * 95 * 100 “109 * 1 
DUPL 0.80 l <O.lO * <O.lO *139 * 

OID 20308285* 20558294* 20558293" 01208265* 

HGA AUTH HGA AUTH 

SE SELENIUM AC SILVER TL THALLIUM 

ZN ZINC 



Nitrogen Compounds 



lc-4 l *j-************ ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET <SHEET 1 OF 3 ) **********t***** 

JOE DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS. _ 27 

B : DENOTES PPB PPM....... TKN 

LAB ID PROJECT ID 

RD8G093E1170001 H2SO4 JOB FILE:A:99578 

RECEIPT DATE:05 Jul 88 EST. COMP. DATE:26 Aug 88 

2 3 4 

30 31 32 

N02-N N03-N NH3-N 

ROW 

99578 2-12CP3 CONC 1.'?7 * <O.OlO * 0.752 * 0.121 * 

%REC *68 * 103.0928* 102.1544* 

DUPL * *O.OlO * 0.788 * 0.106 * 

OID OlhO8259* 49408204* 49408204* 49408221* 

99579 2-13c 

99580 2-18CP2 

99581 2-17c 

99582 SP-c 

99583 2-04 

99584 2-lOCP2 

CONC O.!i84 * <O.OlO * 0.668 * 0:268 * 

%REC l * * * 

DUPL * * * * 

OID 01408259* 49408204* 49408204* 49408221* 

CONC 2.;!6 * <O.OlO * 0.096 * 0.481 * 

%REC 93..5 * * * * 

DUPL 2.36 * * * * 

OID 01408259* 49408204* 49408204' 49408221* 

CONC 0.947 * <o.oto * 0.190 * 0.289 * 

XREC * * * * 

DUPL * * * * 

OID 01408259* 49408204* 49408204* 49408221* 

CONC 0.108 * <O.OlO * 0.222 * 0.035 * 

%REC * * * * 

DUPL * t * t 

OID 01408259* 49408204* 49408204* 49408221* 

CONC 0.404 * <O.OlO * 0.784 * 0.084 * 

"%REC * * * * 

DUPL * * * * 

OID 01408259* 49408204* 49408204* 49408221* 

CONC 2.61 * <O.OlO * 0.612 * 13.156 * 

“%REC * * * * 

DUPL * * * * 

OID 01408259* 49408204* 49408204* ~49408221* 

99585 2-13CP3 CONC 0.434 * <O.OlO * 0.141 * (3.062 * 

XREC * * * * 

DUPL t * * * 

010 01408259* 49408204* 49408204* 49408221* 

1 

2 

3 

4 

5 

6 

7 

TKN TOTAL KJELDAHL NITROGEN NOZ-N NITRITE NITROGEN N03-N NITRATE NITROGEN 

NH3-N AMMONIA NITROGEN 



I 
t I I,... **r)r*********t** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 3 ) **************** 

Jo8 DESCRIPTION:CRANE - ZAPPI 

REFQRT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 27 

g : DENOTES PPB PPM....... TKN 

LAB ID PROJECT ID 

R08G093E1170001 H2SO4 JOE FILE:A:99578 

RECEIPT DATE:05 Jut 88 EST. CCMP. DATE:26 Aug 88 

2 3 4 

30 31 32 

N02-N N03-N NH3-N 

99586 2-lOCP3 CONC 0.155 * ~0.010 * 0.119 * 0.051 * 

%REC * 114 * 98.22064* 102.3529" 

DUPL * * 0.123 l 0.046 l 

OID 01408259* 49408204* 49408215* 49408221* 

99587 2-13CP2 

99588 2-18C CONC 2.40 * *O.OlO * 0.908 * 1.44 * 

99589 2- 14CP2 

99590 2-14C 

99591 2-16CP2 

99592 2-15CP2 

CONC 8.'?0 l <O.OlO * 0.588 * 01545 l 

%REC * * * * 

DUPL * * * t 

OID 0140825P 49408204* 494082W 49408221* 

%REC 94 * * * * 

DUPL 2.32 * * * * 

010 01408259* 49408204* 49408215* 49408221* 

CONC 2.04 * <O.OlO * 0.208 * 1.01 l 

%REC t * * 100.2 l 

DUPL t * * 1.02 * 

OID 01408259* 49408204* 49408215* 01408272* 

CONC 0.339 * <O.OlO * 0.060 * 19.3 * 

XREC * * * l 

DUPL t * * * 

OID 01408259* 49408215* 49408215* 01408272* 

CONC 0.934 * co.010 * 0.519 * 23.0 * 

%REC * * * l 

DUPL l * * * 

OID 01408259* 49408215* 49408215* 01408272* 

CONC 0.637 l <O.OlO * 0.747 * !i.23 * 

‘%REC * * * l 

DUPL * * * * 

OID 01408259* 49408215* 49408215* 01408272’ 

99593 2-llCP2 CONC 1 .O‘I * <O.OlO * 2.15 * 15.0 l 

%REC * * * * 

DUPL * * * * 

OID 01408259* 49408274* 49408215* 01408272* 

TOTAL KJELDAHL NITROGEN N02- N NITRITE NITROGEN 

NH3-N AMMONIA NITROGEN 

N03-N NITRATE NITROGEN 

9 

10 : 

14 

1s 

16 



c’ **ah************ ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GRWP DATA REPORTING SHEET (SHEET 3 OF 3 ) **************** 

JOB DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.- 27 

g : DENOTES PPf3 PPM....... TKN 

LAB ID PROJECT ID 

2 

30 

NO2-N 

RD8GO93Ell70001 H2SO4 

RECEIPT DATE:05 Jut 88 

3 4 

31 32 

NO3-N NH3-N 

JOE FI LE:A:99578 

EST. COHP. DATE:26 Aug 88 

RON 

99594 2/l lCP3 CONC 3.42 * ~0.010 * 0.097 * 2.93 * 
!&EC * 109 * 90.3lOW * 17 
DUPL * 0.010 * 0.089 * l 

010 0’1408259* 49408214* 49408215* 01408272* 

w!m 2/1lC 

99596 02-01 

99597 2-1x 

99598 2- 14CP3 

wsw 2-17cP2 

99600 2-l& 

CONC 5.40 * ~0.010 l 1.08 * 5660 * 

%REC * * l l 

DUPL * * l l 

OID 0140825P* 49408214* 49408215” 01408272’ 

CONC 0.503 * <a.010 * 0.715 * 9.84 * 

%REC 99.2 * t t l 

DUPL 0.451 * * * * 

OID 01408259* 49408214* 49408215* 01408272* 

CONC I.73 * <O.OlO * 2.40 l 2.78 * 

%REC * * * 101.2 * 

DUPL * * 
l 2.76 * 

OID 01408259* 49408214* 49408215* 01408272* 

CONC 0.773 * <O.OlO * 0.569 l 9.07 * 

%REC * * * II 

DUPL * * l l 

OID 01408259* 49408214* 49408215* 01408272* 

CONC 0.907 * <O.OlO * 0.480 * 7.96 l 

%REC * * * * 

DUPL t * * * 

010 01408259* 49408274* 49408215* 01408272* 

CONC 7.78 * <O.OlO * 6.34 * 0.437 * 

XdREC * * lb * 

DUPL * * * * 

OID 014082S9* 49408214* 49408215* 49408221* 

99601 2-05 CONC 0.685 * co.010 * 0.104 l 0.358 * 

“%REC * * l * 

DUPL * * * * 

OID 01408259* 49408214* 49408215’ 49408221* 

18 

19 

20 

21 

22 

23 

24 

TKN TOTAL KJELDAHL NITROGEN N02-N NITRITE NITROGEhl N03-N NITRATE NITROGEN 

NH3-N AMMONIA NITROGEN 



Total Orgamic Carbon (TOC> 



/ 

****;+-********** ENVIRONMENTAL LABORP.TORY ANALVTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 4 ) *************t** 

JOB DESCRIPTION:CRANE - ZAPPI 

REPORT DATE:17 Feb 89 

COLUMN.... 1 

RD8G093E1170001 JOB FILE:A:W504 

RECEIPT DATE:05 Jut 88 EST. COMP. DATE:26 Aug 88 

ANALYSIS.. 150 

8 : DENOTES PPB PPM....... TOC 

LAB ID PROJECT ID ROU 

99504 El CONC <I.0 * 

%REC 104 * 

DUPL <l.O * 

OID 09038245* 

99505 62 

99506 2-15C 

99507 2-14CP3 

99508 2-17CP2 

99509 2-16C 

99510 2-05 

CONC <l.O * 

%REC * 

DUPL * 

010 09038245* 

CONC 4.4 * 

‘%REC * 

DUPL * 

OID 00038245* 

CONC <�I.0 l 

%REC 
l 

DUPL * 

OID 05’038245* 

CONC 1.2 * 

YOREC * 

DUPL * 

OlD 05038245* 

CONC 7.0 * 

XRREC * 

DUPL * 

OID 09038245* 

CONC 1.3 * 

XREC * 

DUPL * 

OID 093382&S* 

99511 02-01 CONC 4..3 * 

%REC * 

DUPL * 

OID 0903824 5* 

1 

2 

3 

4 

5 

6 

7 

a 

TOC TOTAL ORGANIC CARBON 



. 

.,****‘-********* ENVIRONMENTAL LABORA’TORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 4 ) **************** 

JOB DESCRIPTION:CRANE - ZAPPI 

I”cpORT DATE:17 Feb 89 

COLUMN.... 1 

ANALYSIS.. 150 

B : DENOTES PPE PPH....... TOC 

LAB ID PROJECT ID 

RD8GO93El170001 

RECEI:PT DATE:05 Jut 88 

JOB FILE:A:W504 

EST. COMP. DATE:26 Aug 88 

99512 2/llC CONC 21.8 * 

%REC 122.8 * 

DUPL t 

010 09038245* 

ROU 

9 

99513 DBG-SEEP-U 

99514 2/1lCP3 

99515 2/1lCP2 

99516 2-15CP2 

99517 2- 16CP2 

99518 2-14C 

99519 2-14CP2 

-- TOTAL ORGANIC CARBON 

CONC 15.9 * 

%fEC * 

DUPL t 

OID 09038245* 

CONC <I.0 * 

%REC * 

OUPL l 

010 09338245* 

CONC 1.1 * 

WEC * 

DUPL * 

010 09038245* 

CONC 1.2 * 

%REC * 

DUPL * 

010 09038245* 

CONC <I..0 * 

XREC * 

DUPL * 

OID 09038245* 

CONC cl.0 * 

%REC * 

DUPL * 

OID 09038245* 

CONC 4.L * 

‘%REC * 

DUPL l 

OID 09C138245* 

10 

11 

12 

13 

14 

15 

16 



,~******‘********** ENVIRONMENTAL LABORAlORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 4 ) 
l *************** 

JOB DESCRIPTION:CRANE - ZAPPI R08G093E1170001 JOB FILE:A:99504 
REPORT DATE:17 Feb 89 RECEIPT DATE:05 Jut 88 EST- COMP. DATE:26 Au9 88 

COLUMN.... 1 

ANALYSIS.. 150 

B : DENOTES PPB PPM....... TOC 

LAB ID PROJECT ID 
RON 

99520 2-iac CONC 1.7 * 

XREC 94.8 l 

DUPL 1.7 * 

010 09038245- 

99521 2-13CP2 

99522 2-10CP3 

99523 2-13CP3 

99524 2-lOCP2 

99525 2-04 

99526 SP-c 

CONC 1.3 * 

XREC t 

DUPL t 

OID 09038245* 

CONC 11.0 * 

WEC * 

DUPL * 

OID 09338245* 

CONC Cl.0 * 

XREC l 

DUPL * 

010 0903824s* 

CONC s1.0 * 

?&EC * 

DUPL * 

OID 09038245* 

CONC <I..0 * 

XREC * 

DUPL * 

010 09038245* 

CONC x1.0 * 

%REC * 

OUPL * 

010 09038245* 

99527 2-17c CONC <l.O * 

YAEC * 

DUPL * 

010 09c38245* 

17 

ia 

19 

20 

21 

22 

23 

24 

TOC TOTAL ORGANIC CARBON 



~I*****~********** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 4 ) ***********t**** 

JOB DESCRIPTION:CRANE - ZAPPI 

vWRT DATE:17 Feb 89 

COLUMN.... 1 

R08G093Ell70001 JOB FILE:A:99504 

RECEIPT DATE:05 Jul 88 EST. COMP. DATE:26 Aug 88 

.- ANALYSIS.. 150 

6 : DENOTES PPB PPM....... TOC 

LAB ID PROJECT ID 

99528 2-law2 CONC -4.0 * 

XREC 9?“.2 * 

DUPL 11.0 * 

OID 09038245* 

99529 2-13C 

99530 2-12CP3 

CONC 2.5 * 

XREC * 

DUPL * 

010 09038245* 

CONC 2.3 * 

!ZREC * 

DUPL * 

010 09038245* 

RON 

25 

26 

27 

TOC TOTAL ORGANIC CARBON 



l *************** ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF l ) **************** 

JOE 0ESCRIPTION:CRANE - ZAPPI 

REPORT DATE:~~ Feb a9 

COLUMN.... 1 

RDSGO93E 1170001 SEDIMENT JOB FILE:A:99629 

RECEI:PT DATE:05 Jul 88 EST. CCW’. DATE:26 Aug a& 

ANALYSIS.. 150 

g : DENOTES PPB PPM....... TOC 

LAB IO PROJECT IO ROW 

99629 DBG-SEEP-S CONC 34350 * 

.%REC * 

DUPL * 

010 09’038214* 

TOC TOTAL ORGANIC CARBON 

1 
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