
( NOO164.AR000009
. NSWCCRANE

5090.3a _/ () / {)

LANDF iLL HYDROGEOLOGY, NAVAL WEAPONS SUPPORT CENTER,
\ CRANE, INDIANA

by

Joseph B. Dunbar

•,.

Geotechnical Laboratory
u. S. Army Engineer Waterways· Experiment Station

P. O. Box 631, Vicksburg, MS 39180

April 1984

Prepared for
Naval Weapons Support Center

Crane, Indiana



PREFACE 

This report is the sixth of six studies performed by personnel of the Site 

Characterization Unit (SCU) Gzotechnical Laboratory (GL) of the U. S. Army 

Engineer Waterways I:xperiment Station. Funding for this study was authorized 

by Order for Work alld Services-NAVCOMPT Form 2275 (2-81.) Number N0016483WROGl85 

dated 17 May 198.3 aud amended 9 and 16 September 19133. 

The field work was conducted during the periods 7 June 1983 to 11 October 

1983. Data reductillln was performed from October 1983 to April 1984 and report 

preparation was accl>mplished during this same period. The drilling was per- 

formed by the Exploration Group (EG), Engineering Gceology and Rock Mechanics 

Division (EGRMD), GL, under the supervision of Mr. Joseph B. Dunbar, Engineering 

Geology Applications Group (EGAG) of the EGRMD. Mr. Dunbar prepared the report 

and Mr. Dale L. Barefoot assisted in data compilation. 

The study was conducted under the direct supervision of Mr. Jerald D. 

Broughton, Acting C'hief, SCU, and under the general supervision of Mr. John H. 

Shamburger, Chief, EGAG, Mr. Mark A. Vispi, Chief,, EG, Dr, Don C. Banks, Chief, 

EGRMD, and Dr. William F. Marcuson III, Chief, GL. 

Special acknowl.edgment is extended to Ms. Cathy Andrews and Mr. Jim 

Hunsicker of the N&val Weapons Support Center for their assistance during the 

study. 

Commander and Director of WES during the conduct of the study was 

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

Background 

1. The Naval Weapons Support Center (NWSC) landfill is located in Set 5 

and 6, T4N, R4W as shown by Figure 1. .The landfill was opened in 1972 for 

disposal of about 40,QQO pounds per day of paper, wood, ,metal, and putrescible 

materials. Dumping is in cells; about 100 ft in width, 500 ft in length, and 

12 to 15 ft deep; underlain by a leachate collection system with the leachate 

being pumped to the INWSC waste disposal facility for treatment. Locations of 

filled and unfilled 'disposal cells and battery burial sites are shown in 

Figure 2. The approximate limits of the NWSC landfill are defined by Highway 

161, the powerline access ro'ad, the road immediately north of building 2993, 

and the monitoring well access road west of disposal cell 13. 

2. The NWSC requested the Waterways Experiment Station (WES) to drill 

two borings at the landfill to define soil thickness for future cell locations. 

At the time of the NWSC request, the WES was involved in a hydrogeologic study 

of NWSC hazardous waste disposal sites where the potential existed for ground- 

water contamination. Previous hydrogeological work at the NWSC landfill 

include 24 borings drilled by the U.. S. Navy in 1970 and 1971 for the original 

landfill plans submitted in October 1971 by Fleck, Bur'kart, Shropshire, Boots, 

Reid, and Associates Inc. of Indianapolis, Indiana. The Snell Environmental 

Group (SEG) of L,ans,ing, Michigan, submitted a report in July 1976 on inadequacies . . 
and a preliminary design to correct problems and procedures at the landfill. 

As a result of the SEG report, 14 monitoring wells were installed at the 

landfill by Mumma Drilling Inc. of Washington, Indiana, sometime after 1977 

and prior to 1979. A review of the hydrogeologic data from the landfill by 

the Indiana State Board of Health determined existing monitoring wells and 

soil borings were inadequate and recommended additional soil borings and 

monitoring wells before operational permits could be issued. Atec Associates 

of Indianapolis, Inldiana, installed 4 monitoring wells and drilled 10 borings 

in November and December 1979 as a result of State Board of Health recommendations* 
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Purpose 

3. The purposes of this report are to define soil thickness at the land- 

fill between the powerlfne access road and cells 19 to 23 (See Figure 2) from 

WES and existing boring data and define the depth and flow direction of ground- 

water from existing well data. Activities during this study include soil and 

rock sampling, site: reconnaissance, physical soil testing, a review of existing 

boring and ground-water data, and data analysis. 



PART XI: DRILLING AND SAMPLING 

WES Borfngs 

4. Two borings, WI%-11-l-83 and WES-11-2-83, were drilled with a truck- 

mounted Failing 1500 drilling rfg approximately 10 ft into rock (see Ffgure 3). 

Boring WES-11-2-83 was drilled east of Building 2993, on east side of Highway 

161, to verify if soil thrckness was similar to soil thickness at the landfill. 

Three- inch undisturbed sot1 samples were taken in each boring with a fixed 

piston sampler at a 5 ft sample interval for laboratory classification of soil 

samples to supplement existing soils data from the landfill. Boring advance 

between soil samples was with a 5-in. folding auger and boring advance in rock 

was with a 4x5-1/2 in. core barrel for visual examination of the rock. When 

drilling in rock, air was used to remove the cuttings. Borings were grouted 

following drillins. 

Previous Borings 

5. Previous .Landfill borings were drilled by three different drilling 

contractors over a 9 year period. Borings B-20 through B-34, B-40 through B- 

45, and B-50 through B-52 were drilled by the U. S. Navy and consist of 2-l/2 

in. auger borings drilled to refusal at rock. It is unknown what type of soil 

samples, if any, -;Jere taken in these borings. No drilling information is 

available from borings 1 through 7 which were drilled by Mumma Drilling Inc. 

A shallow and a deep monitoring well were installed at each boring location. 

Borings 101 through 110 and 201 through 204 were drilled by Atec Associates 

with a hollow stem auger to refusal at rock. Splitspoon and Shelby tube 

samples were taken in each boring for laboratory soil classification and 

testing. llonitoring wells were installed in borings 201 through 204. 
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PART III: LANDFILL RYDROGEOLOGY 

Geology 

6. Soils at the landfill are generally fine-grained soils, composed of 

either silt (ML) c&r clay (CL and CR) as identified by 21. S. Navy, Atec, and 

WES boring logs ar:d laboratory soil tests. Soil t.hickness at the landfill 

ranges from 2 to 18 ft. Soil thickness from 40 landfill borings including 2 

WES borings is presented in Table 1 and Figure 4 shows a soil thickness map 

for the landfill. Detailed cross sections of the landfill are presented on 

Public Works (PW) drawing 3746 or Naval Facilities (NAVFAC) drawing 2042329. 

A site reconnaissance of disposal cell 16 (cell being filled at time of WES 

drilling) identifictd a soil thickness from about 6 to 8 ft along the entire 

disposal cell length. 

7. Rock underlying the landfill soil is Pennsylvanian age sandstone, 

siltstone, shale, sind coal beds from the Mansfield Formation of the Raccoon 

Creek Group. Borings WES-11-l-83 and WES-11-2-83 were drilled 10.3 and 6.2 ft 

respectively into rock and encountered a weathered, very fine-grained, thinly 

bedded sandstone and siltstone ranging from tan to reddish brown with minor 

grey to dark grey shale. Underlying the soil in disposal cell 16, approximately 

5 ft of thinly beddizd sandstone and siltstone are exposed in the cell walls. 

In addition, minor 1! to 3-in. lignite seams and lenses are exposed in the rock 

walls. Constructioll of cell 16 for dumping consisted of excavating into rock 

approximately 15 ft (21 to 23 ft below ground surface) and backfilling with 5- 

7 ft of clay for an impermeable cell base. Underlying the clay base is a 2 to 

3 ft thick bituminous coal bed at the lower limit of maximum excavation, 

approximately 20 ft below ground surface. Coal was visible in the spoil mounds 

flanking disposal cell 16 and was reported by landfill personnel to have come 

from below the clay filled cell base at the depth as indicated above. Boring 

data from U. 5. Navy borings are presented on PW dralwing 3103 or NAVFAC drawing 

2002159. WES and At,zc boring logs are presented in Appendix A. WES and Atec 

laboratory soil test data are presented in Appendix B. 



TABLE 1 ---_- --- 

Boring 
Number 

Surface Soil 
Elevation* Thickness"* 

MSL) @t (Ft)- 

Top of 
Rock Elevation 

(Ft MSL) 

B-20 713.0 
B-21 713.0 
B-,22 711.Q 
B-23 711.0 
B-24 707.0 
B-25 711.0 
B-26 709.0 
B-27 711.0 
B-28 701.0 
B-,29 706.5 
B-30 692.0 
B-31 681.0 
B-32 683.0 
B-33 684.5 
B-34 683.0 
B-40 698.0 
B-41 702.5 
B-42 699.0 
B-43 699.0 
B-44 693.0 
B-45 691.0 
B-50 702.0 
B-51 704.0 
B-52 706.8 
101 699.0 
102 695.0 
103 682.5 
104 - 688.5 
105 707.5 
106 709.5 
107 704.0 
108 706.5 
109 706.5 
110 703.0 
201 711.0 
202 683.5 
203 679.0 
204 685.5 

WXS-11-l-83 706.0 
WES-11-2-83 715.0 

6.5 706.5 
10.5 702.5 

9.2 701.8 
10.5 700.5 
9.0 698.0 

10.0 701.0 
4 .o 706.0 
7.0 704.0 
5. '0 706.0 
7' . 0 699.5 

10. 0 682.0 
10 . 5 670.5 

4 . 5 678.5 
10. 5 674.0 

;' . 0 676.0 
10. 0 688.0 

9 . 5 693.0 
10 . 25 688.75 

8 !i . 690.5 
8 . 5 684.5 
9 . 0 682.0 

16.0 686.0 
16.5 687.50 
15.0 691.8 
15.5 683.50 
18.0 667.0 

9. I. 673.4 
15.5 673.0 

7 . 0 700.5. 
12.3 697.2 
11.2: 692.8 
12.0 694.5 
11.0 695.5 
10.0 693.0 

6.9 704.1 
6.2 677.3 
7.0 672.0 
7 0 4 678.1 
8.0 698.0 
2"O 713.0 

* Surface Elevations obtafned from PW‘drawing 3103 or ODON 7-l/2 minute 
Topographic Map. 

** Determined by drilling refusal depth (considered top of rock) 
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Ground Water 

8. A total of 18 monitoring wells have been j:nstalled at the landfill 

with 11 wells in tfie. water table In rock or soil at: depths generally less than 

20 ft and 7 wells jn. a lower rock aquifer at depths of more than 40 ft. All 

landfill monitoring wells are 4 in. in diameter and constructed with PVC. 

Available well construct%on data for wells 1 through 7 which contain two wells 

per site are preser.ted in 'Ffgure 5 which includes total depths for each well. 

Monitoring wells 2Cl through 204 are in soil with well depths and available 

well construction data sncluded in the Atec boring logs in Appendix A. Well 

construction is believed to consist of a l-2 ft well screen, filter sand to 

within a few feet c,f ground surface, and a bentonite seal to surface. 

9. A rock aqli.fer contour map is shown in Figure 6 for monitoring wells 

greater than 40 ft in depth,. This map shows that the ground-water flow is 

to the west-northwest and the piezometric surface ranges from approximately 

685 ft MSL elevaticln (well IA) to 645 ft MSL elevation (well 3A). Figure 7 

presents a contour map for the water table, monitoring wells less than 20 ft 

in depth, with grolmd-water flow to the west and southwest, and the water 

table ranging from approximately 70.5 ft 'MSL elevatiion (well 201) to 675 ft MSL 

elevation (well 3B:. Monitoring wells 2B and 7B in Figure 7 are dry wells. 

It should be noted that water levels in monitoring wells 6A and 6B are almost 

identical, indicat:.ng possible well construction problems with monitoring well 

6A. NWSC water level measurements are presented in Appendix C. 
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PART IV: CONCLUSIONS 

Conclusions 

10. Based on WES borings and a review of existing landfill boring and 

ground-water data the following conclusions are made: 

[a) Soil thFckness at the landfill ranges from 2 to 18 ft and is similar 

east of Highway 1151. 

(b) Ground water occurs in two aquifers, water table aquifer and a lower 

rock aquifer, wit'1 flow to the west and southwest for the water table aquifer 

and to the west-northwest for the lower rock aquifer. 
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Offices: Atlanta/ 8a~imOre/Birmingham/Cincinnat~/D~~~a~/Fleepo~~ 
Hoution/Louisvii/Salisbury/Washington, DC/York 
Affillster: Becklsy/Norfolk/Riiadh 

BORING MO. 102 
JOB NO. p-79873 DATE 11-29-79 

STATlON 

I SPT l * - 1 
FOREMAN R. Jones 

ROCK ,CORE DIA. ir 

&jELBY TUBE 0.0. 
, - ir 

SOlL CLASSIFKATION 
SURFACE ELEVATION- 
TOP SOli 

. 

_ Brown slightly nroist hard SILTY 
- CLAY (CL) withsandSeams 

. . 
. 

-I , 
' 3lack wet SIL& CLAY (CL:)1 
1 with trace coarse SAND---'-' 

'$Gray.dry hard Cm- 

Auger refusal @ 18.0' 
ttom test boring P rafi+ 

a 
BORING METHOD 

HSA - HOLLOW STEM AUGER 
r-c. - r-nwrw, fin, I-2 El ICUT .I WXD 

- 
# 
.>: 
5 
b 
ov a - 

NSPECTOR 

BORING & SAMPLING 
NOTES 

Pushed Shelby Tube from 
2.0’ to 4.0’ 

Took auger sample of Black 
soil from 11.5' to 12.5’ 

. 

‘THESE SHELBY TUBE SAMPLES OBTAINED II\ 
:T v NOTED ON RODS u*zJ F,. RCIRINT; 



1.. . . . _ - .----- ..--. -._, - L-L-- _ ,_ 

. 

’ AIEC Associates, Inc. 
Conrulting Geotechnicsl & Materials Engineer8 

.a 

RECORD OF 
SOIL EXPLORATION 

For 

Reply To: Homo Office: Indianapolis 
Offlces: Atlanta/ Baftimore/Birmingham/Cineinnati/Dallas/F~~~~~ 
Houston/Louisville/SalisburylWashington, DC/York 
Affillatas: BecklaylNorfolklRiycIdh 

: u. S. Navy 
- __._ 

CLIENT BORING NO. 
103 

PROJECT NAME JOB NO: D-79873 DATE a-29-79 

PROJECT LOCATION Crane, Xndiana - STATION 

BORING METHOD I-ISA 
I .- SPT .. -l- 

ROCK CORE DIA. in 

&IELBY TUBE 0.0. -. in 

Brown moist soft SILTY CLAY 

with trace Sand 

. - 

BOAINC; METHOD 

6.: 

GROUND WATER- ‘THESE SHELBY TUBE SAMPLES OBTAINED I 

* 
. 

f 

: 

8 

a” 

0 

Of 

. 

i 

mm 

-. 

DREMAN R. Jones - Fl 

It( JSPECTOR 

BORING&SAMPLING 
NOTES 

. . . I~ _ 

I 

i Pushed Shelby Tube from 
3.0’ to 5.0’ 

. 

. 

__I__ -- 



C&king Geotechnid 81 Matrrirls En&em 

. 

RECORD OF 
SOIL EXPLORATION 

FO 

Reply To: 

CLIENT U. S. Navy 

PROJECT NAME Landfill 
PROJEC? LOCATION Crane, 1:ndiana 

BORING METHOO EISA 

Homo Office: Indiinapolis 
Offfees: Atlanta/ ~ltimore/Binninghsm/Cincinnati/Dal~s/Fr~pon/ 
Houston/LouisvJle/Safisbuty~Washingt~, DC/York 
Affiliates: Beckley/Norfolk/Riabh 

BORING NO. 104 
JOB NO. D-79873 DATE. --11--29-79 
STATION 

I SPT l * 1 FOREMAN 
R. Jones 

ROCK CORE DIA. in 

SHELBY TUBE 0.0. in 

I SOIL CLASSIFICATION 
1 .BURFACE ELEVATION- 
I XQP--=l 

J Brown moist SILTY CLAY (CL) 

--*Brown sli htl mist very stiff 
CLAYEY SIjCT (EL) - 

~~;dqh;C-~- 

-Gray dry~hard CLAYEY SILT (ML) 
Auger refusal @ .15.5@ 
Bottom test boring @ 15r 

{ __ .’ .: I - 
--- ----- - BORING METHOD - 

UC. - “OI, I-IWSTLM b,lCEO 

9.8 
0.0 

3.6 
za 

5.5 

. 

5: 

-1 
02 

. 

GROUNI 

% 
s 

6 

B 

0” 
K 
- 

75 

:7!5 

00 

‘JSPECTOR 

. BORING & SAMPLING 
NOTES 

Pushed Shelby Tube from 
3.0' to 5.0' 

. 

. 

_ _. 
HESE SHELBY TUBE SAMPLES OBTAINED !I’ 



1.. 

__,. ’ . . < _ -_i - .- _L_--. _ -i__-. - _.._.. . 

ATEC Associates, Inc. Form 7 

Conwiting Geotechnical & Mate~‘islr Engineen RECORD OF 
l -- . . . . --i-u-- --._ - . . .-, __ _ SPIL EPLORATION 

Reply To: 

U.:&. Navy :LIENT 

‘ROJECT NAME Landfill 

JROJECT LOCATlON 
Crane, Indiana - 

Home Office: Indianapolis 
Off~cw: Atlanta/ BattimordBirminghsm/Cincinnati/ Dailas/F~po~f 
HoustontLouisvilidSalisburIWashington, DC/York 
Affiliates: Becklw/Norfdk/flivadh 

--..._-. 
BORING NO. 105 -< -1 --. ._ .____ ._ . 

JoB,,jO, D-79873 DATE 12-l-79 

STATION 

dORING METHOD HSA 

ROCK CORE DIA. in. 

&LBY TUBE 0.0. - in. 
. 

SOIL CLASSlFlCA-fjON 
SURFACE ELEVATION- 
Top sol.1 . 

_ Brown moist medium stiff 
- SILTY CLAY 

- Brown dry hard CLAYEY SIL!C 
_ with Sandstone clay Seams 
- -Auger'refusal @ 7.0' 

Bottom test boring @ 7.0' 

CWnltNn WaTFR 

c I 
k 
b 
E 

30 

)REMAN R. Jones 

ISPECTOR 

BORING & SAMPLING 
NOTES 

Pushed Shelby Tube from 
2.0’ to 4.0’ 

HFSF SHEA BY TUBE SAMPLES OBTAINED tr 



Form 7 

&nw(ting GemxhniCdl & Materiels Engineen 

mJ. . ’ ;om~!ni?%~R~~lON 

Raply To: Offices: AtlsAtal BstiimorefBinningham/CinC~natiIDallas/F~a~~/ 
Houston/Louisville/Ssbu~/Washington. DC/York 
Atflllatss: Beckley/NorfolklRiisdh 

106 
XNT : 

U. S. Navy BORING NO. 

Landfill JO6 NO. D-79873 
IOJECT NAME 

,,,+-l-79 

IOJECT LOCATION Crane, Indiana . STATION _-_--~ 
I 

R. Jones 
3RING METHOD 

HSA SPT l * 1 I FOREMAN 

DCK CORE DIA. 

+ELBY TUBE 0.0. 

SOIL CLASSIFICATION 
SURFACE ELEVATION- 

I Top SO151 . 

1 ;f;g mono;" medium stiff 

in. 

in 

I 
, 

; P k. I 
a’ 
S 8 
x l?l 

-1 
5, 

- 2 

o- 

. r B iPECTOR * 

BORING&SAMPLING 
NOTES 

L m- 
- Brown moist very stiff 
- CLAYEY SILT (ML) - 

.- 
% . 

w --azhard G SIL'I') 
,th Siltstone Seams 

Augei: refusal 0 12.3 
T-==- Bottom test boring @ 12.3 0 

. 

-- 

bring is standing in 
water 



j&C Associates, Inc. Form 

Consulting Geotechnicsl & Materials Enginaers RECORD OF 
. SOIL EXPLORATION 

_ Home Office: lndianspolii Reply To: Offices: Atlanta/ B~morelBirminghamlCincinrratilOallaa/Fr~~~~ 
Houston/Louiaville/Saliibury/Washington, DC/York 
Affilietst: Beckley/Norfolk/Riyadh 

:LIENT U. S. Navy 
Landfill 

‘ROJECT NAME 

PROJECT LOCATION 
Crane, Indiana - 

BORING NO. 3~ 07 

JOB NO. 
D-79873 DATE 12-1-79 

STATION 

BORING METHOD HSA .r 
7 
P 
I 
ii 
i F 

i- 

2 

PT l * FOREMAN R. Jones 

ROCK CORE DIA. in. 

SHELBY TUBE 0.0. in. 

SO11 CLASSIFICATION 
SURFACE ELEVATION- 

Too SQil- 
< Brown mist stiff SILTY CZLAY 

Brow. slightly moist very 
stiff CLAYEY SILT (ML) 

-Brown dry hard CLAYEY E&T (ML) 
with Siltstone Seams 

Auger' refusal- ? 11. 2' 

r Bottom,test boring @ 11.12' 

1 .- . 
. 

---.-.---r-,lAm 

r 

. 

- I 

GRC)UND WATEF 

BORING &SAMPLING 
NOTES 

PECTOR 

-THESE SHELBY TUBE SAMPLES OBTAINED 



. . . . 

bi&C Asmciates;, Inc. 
Consulting Geotechnical 81 Materials Engineers 

l 

RECORD OF 
SOIL EXPLORATION 

Form 7 

. 

Reply To: 
Home Office: Indianapolis 
Offioaa: Atlanta1 Baltimore/Birmingham/Cincinnati/Dallas/F~~~~ 
Houaton/Lou*&illeISaliiburylWashington. OClYork 
Affiiiatsr: Beckley/Norfolk/Riyadh 

: U. S. Navy BORING NO. 
108 

LIENT JOBNO, D-79873 DATE 12-l-79 
!IOJECT NAME 

ROJECT LOCATION 
Crane, Indiana . STATION 

HSA - 
R. Jones 

ORING METHOD 
11 FOREMAN 

----l- ;OCK CORE DIA. 
- in*l ! I 

.HELBY TUBE 0.0. 
in. 

t 
SOIL CLASSl,FICATION 

SURFACE ELEVATION- 

TOP sol El 
- Brown k&t CLAYEY SILT (Effi) I 

E 
c 

ai 
3’; 
33 

3 

.( 
.- 

1 t - 
6 
8 
:: a - 

f INSPECTOR 
a 
; 

P 
BORING &SAMPLING 

u NOTES 
f 

. 
- Frowq. dry hard CL?iYEy Gr 

. 

Auger refusal @ 12.0 v 
-1 B&tom test boring @ 12.0' 

. 

- 

Pushed Shelby tube from 
2.0' to 4.0' 

rHESE SHELBY TUBE SAMPLES OBTAINED 1 -- __ 



Consulting Geotechnicel a( MeterirIs Engineers RECORD OF 
SOIL EXPLORATION 

Reply To: . Homo Office: Indianapolis 
Offices: Atlanta/ 8altimorel8irmingham/Cincinnati/Dallas/P~eepo~, 
Houston/LouisvillefSalisbury~Washington, DC/York 
Affllletea: BeckleylNorfolklRi~adh 

CLENT U. S. Naw BORING NO. 109 
PROJECT NAME Landfill JOBNQ.D-79873 DATE 12-l-79 
PROJECT LOCATION 

Crane, In~tiana - STATION 

BORING METHOD 
HSA 

I ! 1 
FOREMAN 

R. Jones 
iPT l * 

ROCK CORE DIA. if 

liHEL8Y TUBE 0.0. -, ir 

-- 

Light' Brown slightly mist stif 
' CLAYEY SILT (ML) 

.Brown and Gray dry hard 
SILT (ML) ijith Sl.ltstone 

Auger refusal @ 11.0' 

Bottom test boring @ ll..O' 

. 
E 

i; 
ar’ 
g 
Fit; 

GI 

I.0 - 

5.5 - 

L.0 

% 
,$ 
: 
,o 
z -- 

LOO 

LOO 

ISPECTOR 

BORING & SAMPLING 
NOTES . 

- .-_ _ _ _  ̂ ---. -- 



Fo AIEC Associates, Inc. 
Consulting Geotschnicd 81 Materids Engineers RECORD OF 

SOIL EXPLORATION 

Reply To: 

CLIENT 
6. S. Navy 

PROJECT NAME ;tandfill 

PROJECT LOCATION Crane, Indiana - 

Home Off ice: Indianapolis 
Officio: Atlanta/ 8altimore/8irmingham/Cincinnati/Dallas/F~eapo~~ 
Houston/LouisvHte/SalisburylWashington, DC/York 
Affiliates: 8eckley/Notfolk/Riyadh 

BORING NO. 
110 

Jo8 NO. .-DATE 12-l-79 

STATION 

BORING METHOD HSA f SPT l * 
ROCK CORE DIA. i 

iiljEL8Y TU8E O.D. i 
r 

SOIL CLASSIFICATION 
SURFACE ELEVATION- 

10P so11 
l 

Brown slightly moist vexy 
stiff CLAYEY SILT (ML) . 

r=t Gray hard CL&Y&kLT(ML) 
- with Weathered Siltstont! Seams 

. . 

r Auger refusal @ lb.0' 

Botthm test boring @ lo.,0 
J 

. 

n. 

n. 

5.5 - 

L . 
? 
: 
: 
: 

)C 

3c 

:OREMAN R. Jones 

NSPECTOR 

BORING & SAMPLING 
NOTES 

1 %lESE SHELBY TUBE SAMPLES OBTAINED 
v NOTED ON RODS ?_wy-,FT. BORING DRILLED A FI 



‘* . Form 

C&sulting Gootechnic41 & Materials Enpineen 

.rply To: 

CLIENT :U. S. Navy 

PROJECT’ NAME Landfill 
PROJECT LOCATION Crane, Indiana - 
BORING METHOD BSA 

ROCK CORE DIA. - in. 

SHE~Y TUBE 0.0. - in, 

I SOIL CLASSlFICATION 

RECORD OF 
SOL EXPLORATION 

Home Office: Indianapolis 
Officer: Atlanta/ Ba~imore/Eirminghsm/Cincinnrti/Da~~~/F~~~, 
Houst~/Louiavilla/Salisbury/Washington, DCjYo& 
Affiliates: 6eckley/Norfolk/Riyadh 

BORING NO. 201 

JOBNO.P~9873 OATEU-25-79 

STATION 

iPT l )* 1 FOREMAN R. Jones 

. 
i? 

E. 

fg 

s3 

ISPECTOR 

I 
BORING&.&J$PLING 1 

SURFACE ELEVATION- 

a TOD Sol.1 

._ Brown slightly moist very stiff 
- CLAYEX SILT (ML) 

Bottom test boring @ 6.9' 
. . 

. 

l _ _ -_-_ .--- 

BORING METHOD 
WSA - HOLLOW STEM AUGER 
-5. _ Pnwrwl on, IF et ,P”I . IlPrn 

Back filled with gravel and 
3, set Bentonite Seal 

.9 
- &et Observation well to 

v 

. 
Sandstone ledge 6.3' to 6.4' L 

. 

2-z. I 

-.. GROUND WATER 
v NOTEQ ON RODS __ 

‘THESE SHELBY TUBE SAMPLES OBTAINED IN 
FT. _ _ . 



. . 

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

-A- -....w,*- 

&EC Associates, Inc. 
Consulting G#otrchnical 81 Materials Engineers . RECORD OF 

SOIL EXPLORATION 

Fom 

Rrplv To: 

CLIENT : I1 C Naw 

PROJECT NAME Lgndf ill 

PROJECT LOCATION Crane, Indiana . 
BORING METHOD HSA 

Home Office: Indianapolis 
Offices: Atlanta/ Bahimora/8irmingham/Cincinnati/Dallas/F~aapo~j 
HoustonlLouisvilleISalisburylWashington. DC/York 
Affilfater: Backley/Norfolk/Riyadh 

BORING NO. 707 
: 

JOB NO. O-79873 DATE 11-29-79 

STATION 

r SPT l * l- 1 
FOREMAN R. Jones 

ROCK CORE DIA. -, in 

&LBY TUBE 0.~. in 

SOIL CLASSIFICATION 
SURFACE ELEVATION- 

- Top soil. 

- Brownmoist SILTY CLAY (CL) 

z” 
x 
; > 
% 
h 

U’SPECTOR 

BORING & SAMPLING 
NOTES 

. 

m Brown dry hard CLAYEmr 
- with trace fine to medium Sand 
- Auger refusal @ 6.2' 

.Bottom test boring @ 6.2' 

. 

.7 - 

.2 

i 
~o+e~oS~l$y Tube from 

. . 

Set Observation well to 6.2’ 
with Bentonite Seal 



, I 

&iTEC Associates, Inc. 
Comulting Geotechnicel 81 Materials EnQineerr 

. 

RECORD OF 
SOIL ‘EXPLORATION 

Form 7 

Reply To: Home Office: Indianapolis 
Officer: Atlanta/ Baltimore/Birmingham/Cincinnati/Dallas/Fr~po~~ 
Hauston/Louisville/Salisbury/Warhington, DC/York 
Affiliatea: Backley/Norfolk/Riyadh 

:LIENT :U. S. Naw BORtNG NO. 203 

‘ROJECT NAME Landfill JOB NO. D-79873 DATE 11-29-79 

PROJECT LOCATION Crane, Indiana . STATION 

BORING METHOD HSA 

ROCK CORE DIA. - in. 

SHELBY TUBE 0.0. - in, 

rown ~01s 

: 
BORING METHOD 

- 

e 
! w 
b 
6 
h 

IREMAN R. Jones 
SPECTOR 

BORING & SAMPLING 
NOTES 

rushed Shelby Tube from 

.O’ to 5.0’ 
r 

et Observation well to .7.0' 

. 

‘THESE SHELBY TUBE SAMPLES OBTAINED Ih 



. 

‘ .-.-. . .._... 
-. 

Form 

Conrulting Geotechnical 81 Meterialr Engineers RECORD OF 
. SOIL EXPLORATION 

Reply To: Home Office: Indianapolis 
Offices: Atlanta/ Baltimore/Bifmingham/Cincinnati/Dalla~/F~eepo~~ 
Houston/Louisville/Salisbury/Washington, DC/York 
Affllistes: BeckleylNorfolklRiyadh 

CLIENT : U. S. Navy 
PROJECT NAME I,andfill 

PROJECT LOCATION Crane, Indiana . 

BORING METHOD HSA 

BORING NO. 204 
JO$',,,O. D-79873 OATEl2'l-79 
STATION 

JPT l * r 
ROCK CORE DIA. in 

&ELBY TUBE 0.0. in 
t 

SOIL CLASSIFICATION 
SURFACE ELEVATION- 

- Topsoil . 
- Brown moist soft SILTY CLAY 

:OREMAN 

NSPEMOR 

R. Jones 

-- 
hard CLAYEY SILT 

- . 
. 

RCIRING METHOD GROUND WATER 

. 
i: 

E. 
a5 
Ea 
;;g 

- 

5. I - 

7 .' - 

BORING & SAMPLING 
NOTES 

Could only push tube 18" 
3.0' 4.5' 

Set Observation well to 7.4' 

‘THESE SHELBY TUBE SAMPLES OBTAINED 



APPENDIX B: LABORATORY SOIL TEST RESULTS 



ii 

it-i-i 

z 
r* 

.- 
‘L 

0 

2 v) l.0 
. V
I 

. 
- 

-- 
13 

- Ii 
I- 

- 
L 

0 
- 

rl 



lH
f)J3M

 
A8 

&
l3S

8t103 
lN

3323d 

r 

3 

I 
I 

I 
I 

I 
I 

1 
I 

lH
913M

 
AR

 
83N

IJ 
lN

33ti3d 
L 



2 
, 

I 

3 
: 

I 
I 

c 

I I 
I 

I 

..H
O

I3M
 

A8 
83S

iJt103 
lN

33t13d 

.lH
313M

 
A9 

LI3N
IJ 

lN
33U

3d 

e 



a r-: 

l-l 

ul 
6 PI l-i F: 
6-i 

.’ 

l-4 
r-i 

d 
oj 

t-l 03 
E

: 
C

l 
-3 
0 

0 c-1 
N

 



C
 

If. 
4k 

C
 

2 

-.. 



I- . c 

I 
. 

‘1 

. 



APPENDIX C: GROUND-WATER ELEVATIONS 

WO AFT 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 1A 

Top of Pipe Elevation: 713.57 ft MSL 

Bottom of Well Elevation: 672.32 ft MSL 

-Date- ._ 

25 Jun 81* 

19 Aug 81 

17 Sep 81 

6 Dee 81 

11 Jun 82 

22 Sep 82 

20 Ott 82 

14 Dee 82 

21 May 83 

17 Jul 83 

Depth to Elevation 
Water..(ft) (f-t-ms.k). 

27.16 686.41 

28.5 685.07 

26.75 6'86.82 

26.83 6'86.74 

27.33 686.24 

26.00 687.57 

27.00 686.57 

27.00 686.57 

27.05 686.52 

25.38 688.1.9 

Remarks 

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

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 1B 

Top of Pipe Elevation: 713.62 ft hSL 

Bottom of Well Elevation: 694.32 ft MSL 

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

Depth to Elevation 
_ _-Date..- _ Water-(ft) (rt -msl). Remarks -- 
25 Jun 81* 19.19 694.43 

19 Aug 81 19.00 694.62 

17 Sep 81 -- -- Dry 

6 Dee 81 -- -- Dry 

11 Jun 82 19.50 694.12 D=Y 

22 Sep 82 20.00 693.62 Dry 

20 Ott 82 19.67 693.9.5 D=Y 

14 Dee 82 19.50 694.12 Dry 
21 May 83 17.30 696.32 

17 Jul 83 18.12 695.50 
_ -... _ _C__._.____..- .L---..-__ _ .- . 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 2A 

Top of Pipe Elevation: 671.56 ft MSL 

Bottom of Well Elevation: 629.86 ft MSL 

--Date. - 

25 Jun 81* 

19 Aug 81 

17 Sep 81 

6 Dee 81 

11 Jun 82 

22 Sep 82 

20 Ott 82 

14 Dee 82 

21 May 83 

17 Jul 83 

Depth to Elevation 
Water-(ft.) (ft. msl)- 

25.75 645.81 

25.08 646.48 

25.13 646.43 

25.58 645.98 

25.10 646.46 

25.00 646.56 

25.17 646.39 

25.00 646.56 

25.6 645.96 

23.71 647.85 

Remarks 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 2B 

Top of Pipe Elevation: 671.78 ft MSL 

Bottom of Well E.Levation: 657.68 ft MSL 

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

Depth to Elevation 
-.Date--- Water-(f-t) (f-t msl) Remarks 

25 Jun 81* 13.75 658.03 

19 Aug 81 14.17 657.61 Dry 
17 Sep 81 -- -- D=Y 
6 Dee 81 -- -- Dry 

11 Jun 82 14.80 656.98 D=Y 
22 Sep 82 14.88 656.90 D=Y 
20 Ott 82 14.67 657.11 D=Y 
14 Dee 82 15.00 656.78 Dry 
21 May 83 -- -- D=Y 
17 Jul 83 13.38 658.40 
_.__ ..____.._. _..---_--_-__----_--_... -..-_ . -. 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 3A 

Top of Pipe Elevation: 677.64 ft MSL 

Bottom of Well Elevation: 631.39 ft MSL 

__. ._~_ _ -._ r_.-_._...._ -... - _ _ _ _ _ _ _ _ . _ _ _ _ 

Depth to Elevation 
. _. -Date c Water..(ft) @t msl) Remarks 

25 Jun 81* 39.16 638.48 

19 Aug 81 38.58 6l39.06 
17 Sep 81 38.79 6.38.85 

6 Dee 81 38.42 6:39.22 

11 Jun 82 35.50 642.14 

22 Sep 82 31.50 646.14 

20 Ott 82 35.83 6'41.81 

14 Dee 82 37.00 640.64 

21 May 83 39.70 637.94 

17 Jul 83 32.60 645.04 
____ _... ___ _r._____ _.___.__ -.. 

* Al.1 measuremenrrs by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 3B 

Top of Pipe Elevation: 677.91 ft MSL 

Bottom of Well Elevation: 667.11 ft MSL 

_ __ ___.. ._ _____ __. .____. __._ ._. -- ._-._ .__ __-- - . . . ._ .__ 

25 Jun 81* 

19 Aug 81 

17 Sep 81 

6 Dee 81 

11 Jun 82 

22 Sep 82 

20 Ott 82 

14 Dee 82 

21 May 83 

17 Jul 83 

Depth to Elevation 
Water-Cft) (ft -msl)_L 

8.58 669.33 

6.04 671.87 

6.54 6'71.37 

3.75 6‘74.16 

3.9 6'74.01 

5.33 6'72.58 

8.50 669.41 

2.50 6'75.41 

2.80 675.11 

4.92 672.99 
_ __ _ . .L__.________... _ --.. -..-.-.. __-.-_-.. .- . -_ _ 

Remarks 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 4A 

Top of Pipe Elevation: 687.95 ft MSL 

Bottom of Well Ekvation: 640.45 ft MSL 

_ . ._ _ - . L _ c . . - _ L c - - - . . - . _ _ _ _ _ 

-- 

Depth to Elevation 
__ Date- _ Water-(ft) (-ft- -msl.)& Remarks 

25 Jun 81* 24.00 663.95 

19 Aug 81 19.04 668.91 

17 Sep 81 18.75 669.20 

6 Dee 81 24.08 663.87 

11 Jun 82 18.7 669.25 

22 Sep 82 20.00 667.95 

20 Cct 82 20.33 667.62 

14 Dee 82 19.92 668.03 

21 May 83 14.7 673.25 

17 Jul 83 25.00 662.95 
_... .-__---.- _--...--_. ._-__ __ ._ .._.__.. x__. 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 4B 

Top of Pipe Elevation: 687.93 ft MSL 

Bottom of Well Elevation: 661.03 ft MSL 

_ _ __ _ .r-_. _ ._._..r...-- L -.._- .-_. _ .r_r__-_-._-_ _. . ..-__ . ___._ 

Depth to Elevation 
-j&t-e.-- Water-(ft) (-ft-msl) Remarks -_I__ 

25 Jun 81* 21.25 666.68 

19 Aug 81 17.33 670.60 

17 Sep 81 17.46 670.47 

6 Dee 81 13.67 674.26 

11 Jun 82 12.0 675.93 

22 Sep 82 15.25 672.68 

20 Ott 82 13.25 674.68 

14 Dee 82 3.33 684.60 

21 May 83 3.00 684.93 

17 Jul 83 13.33 674.60 
__-_ ___-_____- ---__- -c__---_ .,.--. -----. - .-_ 

* All measurements by NWSC 



Ground-Water Elevati.ons 

NWSC Landfill 

Well kmber: 5A 

Top of Pipe Elevation: 693.69 ft MSL 

Bottom of Well Elevation: 651.69 ft MSL 

-..- - ._--._-__-. -. --- --_.-- --c- _-.. --r..- . . ..-. _. .__r_. ._ _ _ ____ __ _. - 

Depth to Elevation 
_ .-Bat-e- _ _ Water-(&-) (rt msl) - Remarks 

25 Jun 81* 19.08 674.61 

19 Aug 81 18.17 675.52 

17 Sep 81 18.79 674.90 

6 Dee 81 19.25 674.44 

11 Jun 82 19.10 674.59 

22 Sep 82 19.50 674.19 

20 Ott 82 19.25 674.44 

14 Dee 82 18.75 674.94 

21 May 83 19.30 674.39 

17 Jul 83 17.85 675.84 
._-_. ___-..- _-__.___- __ .--r_- _.- _..---. --_-.__..-_ .__ . _. . _, 

* Al.1 measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 5B 

Top of Pipe Elevation: 693.66 ft MSL 

Bottom of Well Elevation: 675.86 ft MSL 

-L-r__._ .  -_- .  .  . -  . -  _. _.____ . -_  _-_-_. _ . . - - _ .  ._ - -  
. -  .  .  ,_ .__ _ .___ 

Depth to Elevation 
-Date.--. Water-(ft:) (-f-t-msl)- Remarks we- 

25 Jun 81* 3.33 690.33 

19 Aug 81 3.08 690.58 

17 Sep 81 4.04 68;s. 62 

6 Dee 81 5.17 fI818. 45, 

11 Jun 82 5.1 688.56 

22 Sep 82 6.50 b8;7.10 

20 Ott 82 8.83 68;4, 83 

14 Dee 82 7.00 6816.6b 

21 May 83 2.1 691.56 

17 Jul 83 5.85 68i7.81 

___-_r ____- _ _-____.__.__..___ ____ --.__-.___. .____ _ _ ._ 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 6A 

Top of Pipe Elevation: 688.51 ft MSL 

Bottom of Well Elevation: 646.21 ft MSL 

_ ____ -...- _-.- -.- ..,.. . ._.-__._ ..--.. -. __. --_-.. . -- .- .- _.. .__.__ ._ _-_- .._ 

Depth to Elevation 
-_-&t-e--- Water-(fit-1 (ft-ms.k)-- Remarks _I- 
25 Jun 81* 6.42 682.09 

19 Aug 81 6.96 6131.55 

17 Sep 81 7.63 680.88 

6 Dee 81 8.08 680.43 

11 Jun 82 6.90 681.61 

22 Sep 82 7.00 681.51 

20 Cct 82 6.50 682.01 

14 Dee 82 6.83 681.68 

21 May 83 6.70 681.81 

17 Jul 83 5.38 683.13 
--.-. ____ --_.- --. .._-_.-_. .-_ --.- - . ..__ -. _ .-.... 

s 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 6B 

Top of Pipe Elevation: 688.64 ft MSL 

Bottom of Well Elevation: 673.74 ft MSL 

__-_-_ _ -.__.-.-. -___-_-_- . ..__._...~ _.-_ --...- _ - _ .._ .__ .___ ._ ___. __ 

Depth to Elevation 
_ .-Bate.- . Wat-er-(f-t) (ft-msl)- Remarks --- 
25 Jun 81* 6.25 682.39 

19 Aug 81 7.04 6'81.60 

17 Sep 81 7.60 6~81.04 

6 Dee 81 6.83 6'81.81 

11 Jun 82 6.00 682.64 

22 Sep 82 7.00 6'81.64 

20 Ott 82 6.17 682.47 

14 Dee 82 5.08 683.56 

21May 83 5.10 683.54 

17 Jul 83 5.92 6'82.72 

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

* All measuremews by NWSC 



Ground-Kater Elevations 

NWSC Landfill 

Well Number: 7A 

Top of Pipe Elevation: 711.04 ft MSL 

Bottom of Well Elevation: 669.04 ft MSL 

.__._ _ _-._ -_ _ .__. .  r-C_ _L_____..___. __.. ._-_.- ._ _,_ __..__.._ .___. .  .  . -  

---~~. ~~ 
Depth to Elevation 

_ -Date _. - Water -(f-t) (-ft-msl) Remarks 
25 Jun 81* 28.75 682.29 

19 Aug 81 28.63 682.41 

17 Sep 81 28.83 682. 2.1 

6 Dee 81 29.50 681.54 

11 Jun 82 29.50 681.54 

22 Sep 82 29.50 681.54 
20 Cct 82 29.00 682.04 

14 Dee 82 28.42 682.62 

21 May 83 29.30 681.74 

17 Jul 83 27.27 683.77 
_ .____ __ _ ._. .~. . _ .___. .__. _. . . . -. _ _. ~. 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 7B 

Top of Pipe Elevation: 711.11 ft MSL 

Bottom of Well Elevation: 681.31 ft MSL 

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

_. ,-Date- -- 

25 Jun 81* 

19 Aug 81 

17 Sep 81 

6 Dee 81 
11 Jun 82 

22 Sep 82 

20 Ott 82 

14 Dee 82 

21 May 83 
17 Jul 83 

Depth to Elevation 
Water-(&-) (f-t- msI.)-. 

23.58 687.53 

24.08 687.03 

-- --. 

-- --. 
24.30 686.81 

24.00 687.11 

24.50 686.61 

24.33 686.78 

-- ,-w. 
23.00 688.11 

Remarks 

Dry 

Dry 

Dry 

_____ _ ___________._ ___ _.__-__._._ .._ _____ __ .._...,.. _. _._ 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 201 

Top of Pipe Elevation: 714.82 ft MSL 

Bottom of Well Elevation: 704.12 ft MSL 

._- ._r-.-. -- . .--_--__.- ._ - -..- ..-- _ _ -_-_ -_____._ _.---_. ..____ __ . .._ 
- 

---Date _ _ 

25 Jun 81* 

19 Aug 81 

17 Sep 81 

6 Dee 81 

11 Jun 82 

22 Sep 82 

20 Ott 82 

14 Dee 82 

21 May 83 

14 Jul 83 

Depth to 
Water-(ft.) 

7.75 

3.25 

8.25 
-- 

7.00 707.82 

7.00 707.82 

5.67 709.15 

4.00 7.10.82 

9.90 704.92 

5.71 709.11 

Elevation 
(ft-msl.)-- --- 

707.07 

Remarks 

7.11.57 

706.57 

Dry 

.____ --_.--- _.-__-___-.-__...-. -. --. -- --. .--. _. _ __ 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 20:: 

Top of Pipe Elevation: 688.72 ft MSL 

Bottom of Well El.evation: 680.62 ft MSL 

._.--_ ._.. .--.. -. - ---_-.._.-__ r- -_-_ --_ _.--_. ..--_ ____ ___ ._.. -_ - _ _. - _ _ 

Depth to Elevation 
_ .Date--.- Water-.(ftj (-Et msl) - Remarks 

25 Jun Sl* 6.67 682.05 

19 Aug 81 5.50 683.,22 

17 Sep 81 5.63 683.09 

6 Dee 81 5.25 683.47 

11 Jun 82 4.50 684..22 

22 Sep 82 6.00 682.72 

20 Ott 82 6.25 682.47 

14 Dee 82 5.08 683.64 

21 May 83 3.30 685.42 

14 Jul 83 5.75 682.97 
___ ______-_ -_.-- .._-- _ ---- _ ---.._ _.-_ . . .-____ _._. _ ._ 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 203 

Top of Pipe Elevation: 684.38 ft MSL 

Eottom of Well E.Levation: 672.38 ft MSL 

._ __. __ .--- ..-. --- -- .- .-.. . ..- ._ __-__. -.-c-_ --.- , -. -_-.. .- .-.r. ___._ ...r _ 

Depth to Elevation 
,--Qate--- Water-(ft) (.ft ms~} -_ Remarks 

25 Jun 81* 9.33 675.05 

19 Aug 81 8.83 675.!55 

17 Sep 81 9.04 675.:34 

6 Dee 81 7.50 6176.88 

11 Jun 82 7.50 6176.88 

22 Sep 82 8.00 676.38 

20 Ott 82 8.75 675.63 

14 Dee 82 7.00 677.38 

21 May 83 7.00 677.38 

17 Jul 83 7.54 676.84 

* All measurements by NWSC 



Ground-Water Elevations 

NWSC Landfill 

Well Number: 204 

Top of Pipe Elevation: 686.38 ft MSL 

Bottom of Well Elevation: 676.38 ft MSL 

__.._._- _ -.-. _ ..__-.. -_ _c_._.c__- . ..__-...._. -....-e. .__.__ --__ .__ __ ______ 

Depth to Elevation 
;--JJa~e- -_. Wat-er-(-Et) (-ft- msl)-- Remarks -- 

'25 Jun 81* 8.58 6'77.80 

19 Aug 81 7.46 678.92 

17 Sep 81 7.54 6:78.8#4 

6 Dee 81 4.58 681.80 

11 Jun 82 5.80 680.58 

22 Sep 82 6.50 679.88 

20 Ott 82 8.50 677.58 

14 Dee 82 5.00 681.38 

21May 83 4.70 681.68 

17 Jul 83 5.71 680.67 
--_.,---r_-_-_.A_ --/e _ _ _ _ _ _ . -. _ _ . - . - - 

* All measurements by NWSC 


