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PREFACE

This report is the sixth of six studies performed by personnel of the Site
Characterization Unit (SCU) Geotechnical Laboratory (GL) of the U. S. Army
Engineer Waterways Lxperiment Station. Funding for this study was authorized
by Order for Work and Services-NAVCOMPT Form 2275 (2-81) Number NOO16483WR0G185
dated 17 May 1983 and amended 9 and 16 September 1983.

The field work was conducted during the periods 7 June 1983 to 11 October
1983. Data reduction was performed from October 1983 to April 1984 and report
preparation was accomplished during this same period. The drilling was per-
formed by the Exploration Groub (EG), Eﬁgineering Geology 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 Chief, 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 acknowledgment is extended to Ms. Cathy Andrews and Mr. Jim
Hunsicker of the Nzaval Weapons Support Centér for their assistance during the
study.

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

COL Tilford C. Crecl, 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 Sec 5
and 6, T4N, R4W as shown by Figure 1. .The landfill was opened in 1972 for
disposal of about 40,000 pounds per day of paper, wood, metal, and putrescible
materials. Dumping is in cells; about 100 £t 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 NWSC 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 road, 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, Burkart, Shropshire, Boots,
Reid, and Associates Imc. of Indianapolis, Indiana. The Snell Environmental
Group (SEG) of Lansing, 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, Indiana, 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 powerline 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.
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PART II: DRILLING AND SAMPLING

WES Borings

4. Two boriags, WES-11-1-83 and WES-11-2-83, were drilled with a truck-
mounted Failing 1500 drilling rig approximately 10 ft into rock (see Figure 3).
Boring WES-11-2-83 was drilled east of Building 2993, on east side of Highway
161, to verify if soil thickness was similar to soil thickness at the landfill.
Three—~ inch undisturbed soil 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 drillingz.

Previous Borings

5. Previous landfill borings were drilled by three different drilling
contractors over a2 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 2-1/2
in. auger borings drilled to refusal at rock. It is unknown what type of soil
samples, if any, 'were 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. Monitoring wells were installed in borings 201 through 204.
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PART III: LANDFILL HYDROGEOLOGY

Geology

6. Soils at the landfill are generally fine-grained soils, composed of
either silt (ML) c¢r clay (CL and CH) as identified by U. S. Navy, Atec, and
WES boring logs ard laboratory soil tests. Soil thickness 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) identified 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, and coal beds from the Mansfield Formation of the Raccoon
Creek Group. Borings WES-11-1-83 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 beddad sandstone and siltstone are exposed in the cell walls.

In addition, minor ! to 3-in., lignite seams and lenses are exposed in the rock
walls. Construction of cell 16 for dumping consisted of excavating into rock
approiimately 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 bituminovs 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. S. Navy borings are presented on PW drawing 3103 or NAVFAC drawing
2002159. WES and Atac boring logs are presented in Appendix A. WES and Atec
laboratory soil test data are presented in Appendix B.
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TABLE 1

Surface Soil Top of
Roring Elevation* Thickness*#* Rock Elevation
Number (Ft MsSL) (Ft) (Ft MSL)
B~20 713.0 6.5 706.5
B-21 713.0 10.5 702.5
B-22 711.Q 9.2 701.8
B-23 711.0 10.5 700.5
B-24 707.0 9.0 698.0
B-25 711.0 10.0 701.0
B-26 709.0 6.0 706.0
B-27 711.0 7.0 704.0
B-28 701.0 5.0 706.0
B-29 706.5 7.0 699.5
B-30 692.0 10.0 682.0
B-31 681.0 10.5 670.5
B-32 683.0 4.5 678.5
B~33 684.5 10.5 674.0
B-34 683.0 7.0 676.0
B-40 698.0 10.0 688.0
B-41 702.5 9.5 693.0
B-42 699.0 10.25 688.75
B-43 699.0 8.5 690.5
B-44 693.0 8.5 684.5
B-45 691.0 9.0 682.0
B-50 702.0 16.0 686.0
B-51 704.0 16.5 687.50
B-52 706.8 15.0 691.8
101 699.0 15.5 683.50
102 695.0 18.0 667.0
103 682.5 9.1 673.4
104 - 688.5 15.5 673.0
105 707.5 7.0 700.5 -
106 709.5 12.3 697.2
107 704.0 11.2 692.8
108 706.5 12.0 694.5
109 706.5 11.0 695.5
110 703.0 10.0G 693.0
201 711.0 6.9 704.1
202 683.5 6.2 677.3
203 679.0 7.0 672.0
204 685.5 7.4 678.1
WES-11-1-83 706.0 8.0 698.0
WES-11-2-83 715.0 2.0 713.0

* Qurface Elevations obtained from PW‘drawiné 3103 or ODON 7-1/2 minute
Topographic Map.

*% Determined by drilling refusal depth (considered top of rock)
10
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Ground Water

8. A total of 18 monitoring wells have been installed at the landfill
with 11 wells in the water table in rock or soil at depths generally less than
20 ft and 7 wells in 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 construction data for wells 1 through 7 which contain two wells
per site are preserted in Figure 5 which includes total depths for each well.
Monitoring wells 2(1 through 204 are in soil with well depths and available
well construction data included in the Atec boring logs in Appendix A. Well
construction is believed to consist of a 1~2 ft well screen, filter sand to
within a few feet ¢f ground surface, and a bentonite seal to surface.

9. A rock aquifer 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 elevation (well 1A) 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 ground-water flow to the west and southwest, and the water
table ranging from approximately 705 ft MSL elevation (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, indicating possible well construction problems with monitoring well

6A. NWSC water level measurements are presented in Appendix C.
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Figure 5. Well Construction and Depths for Wells 1 through 7
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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 thickness at the landfill ranges from 2 to 18 ft and is similar
east of Highway 151.

(b) Ground water occurs in two aquifers, water table aquifer and a lower
rock aquifer, with flow to the west and southwest for the water table aquifer

and to the west-northwest for the lower rock aquifer.

16

S &L B LY

VORI




BIBLIOGRAPHY

Dunbar, Joseph B. 1982. 'Hydrogeologic Investigation of Waste Disposal Sites
at the Naval Weapons Support Center, Crane, Indiana," unpublished draft report,
U. S. Army Engineer Waterways Experiment Station, CE, Vicksburg, MS.

Grey, Henry H., Wayne, William J., Wier, Charles E. 1970. “Geological Map of
the 1 x2 Vincennes Quadrangle and Parts. of Adjoining Quadrangles, Indiana and
I1linois, Showing Bedrock and Unconsolidated Deposits," Regional Geologic Map
No. 3, Indiana Geological Survey, Bloomlngton, Ind.

Gutschick, Raymond C., et al. 1966. Symposium on Natural Features of Indiana,
1816-1966, Indiana Academy of Science, pp 1-170.

Hutchinson, Harold C. 1967. '"Distribution, Structure, and Mined Areas of
Coals in Martin County, Indiana, "Preliminary Coal Map No. 11, Indiana Geologi-
cal Survey, Bloonington, Ind.

Indiana Geological Survey. 1970. "Compendum of Rock-Unit Stratigraphy in
Indiana," Bulletin 43, Bloomington, Ind.

ilaval Facilities Engineering Command. 1979. '"Naval Weapons Support Center,
Crane, Indiana, Master Plan/Capital Improvements Plan," Chesapeak, Md.

Snell Environmental Group Inc. 1976. 'Crane Landfill,“ Lansing, MI.

17

WORKING DRAFT



APPENDIX A: FIELD BORING LOGS
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BORING LOG

FIELD DATA
Project  NWSC Landfill Site Crane, IN Date_22 June 1983
. Location NWSC Landfill Job No. 441-C150,13CR21/22
‘ D’_“'_ Rig ,Fi,j_',l%_—r}tgj:_l_nffector : J. I‘)-u.rhlbar Operator C. Drake Surface EI *700.0 Boring NO.WES-11—1—83
STRATUM DRIVE SAMPLE
SAMPLE | DATE TYPE OF Hyd
CLASSIFICATION AND REMARKS
NUMBER | TAKEN| rrom | o | FRoM | TO |FROM | TO SAMPLER * presg Conf
1 {22 Jun| 0.0 0.0 0.5} 0.0} 2.0(3" %ﬂﬁgby 0] st | Clay (CL): grey and brown, very
1A 0.5 1.0 2.0 2.1 0| Jar | soft, moist, organic matter.
1.0} 1.5 100
1.51 2.0 180
7.0 2.0] 2.5 280 Sample length: 2.1 ft.
Folding
0.0{ 5.0 5" Auger Cleanout
Fixed - i ~
2 122 Junl 7.0 5.0] 5.5 5.0} 6.0}3" Piston 180 | St | Gravelly Clay (CL): brown, grey,
2A 5.5} 6.0 6.0} 6.1 270 | Jar| very stiff, brittle, gravel is
6.0} 6.5 360 fine to medium, weathered rock.
6.5 7.0 450
8.0 7.0 7.45 500 Sample length 1.1 ft.
Folding
5.0] 9.0 5' Auger Cleanout.
., RocK
9.0 10.0 5-5/8" Bit Cleanout: very hard.

 WES o™ 819

EDITION OF NOV 1971 MAY BE USED

% Surface elevation from topdgraphic map.

Sheet 1 _ of_ 3

Sheets
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BORING LOG

FIELD DATA
Project Site Date
Location Job No.
Drill Rig —_______ Inspector Operator Surface El Boring No. WES-11-1-83
STRATUM DRIVE SAMPLE
SAMPLE DATE TYPE OF
CLASSIFICATION AND REMARKS
NUMBER | T%%'] FroM | 7o | FrRoM | TO [FROM | TO SAMPLER
Pitcher
8.0 - 10,0} 11.1 3" Sampler Tube was damaged -
Sandstone: brown, reddish brownm,
very fine-grained,
Rock
- | 11.3 5-5/8" Bit Cleanout,
L Core
23 Jun 11,3713.2711.3] 13.2 14%x5% Barrei Run 1] Sandstone, siltstone and shale.
) Core
23 Jun 18,3 [13.2118.3) 13.2 18.3 |4x5% Barrel Run 2 Sandstone, siltstone, and shale.
See drilling log page three for
details.
24 Jun Water level overnight: 12.5 ft.
24 Jun| Grouted hole.
sane 819 eoiTion oF Nov 1971 MAY BE USED Sheet 2 of 3 Sheets




Hole No. WES-11-1-83

—Towision ] ToN SHEET 3
DRILLING LOG US Navy Crane, IN |or 3 SHEETS
1. FROJECT 10. SIZE AND TYPE OF BIT 4x5k" Diamond
NWSC Landfill Characterization - or
2. LOCATION (Coordina ee er Station) MSL
NWSC Landfill 2. MANUFACTURER § DESIGNATI BRIT
3. DRILLING AGENCY Fa:lling
CEWES 13. TOTAL NO. OF OVER. GISTURBED JUNDIsTURSED
4. HOLE NO. (Ae ahown on drawing Htle| BURDEN SAMPLES TAKEN ‘ i 2
and Hle numbed i WES-11-1-83 : e :
S HANE OF BRICLER = 14, TOTAL NUMBER CORE BOXES Zero
C. Drake 15. ELEVATION GROUND WATER
¢. DIRECTION OF HOLE 16. DATE HOLE STARTED !coum.n'(n
R)venticac [C]incLineo DEG. *ROM vERT. | 22 Jun 83 $23 Jun 83
17. ELEVATION TOP OF HOLE * 700.0
7. THICKNESS OF OVERBURDEN 7 !0 ft
- 18. TOTAL CORE RECOVERY FOR BORING  100% L)
8. DEPTH ORILLED INTO Rock 11.3 ft 19, SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 18.3 ft
ELEVATION] DEPTH | LEGEND A O tory T ERIALS :{%‘v‘f :258?.“! Detiing !F-:E:Al':rnli’o..gcﬂh‘ol
. b 3 d [ ' - .u..' "
690 10 —~ -
et —-—
3 -
—] Sandstone: brown, reddish .
. brown, very fine-grained —
689 |11— [
- 3" Pitcher Sampler —
] AL i 1 :_
- Sandstone and siltstone (80%)- Began 8:02 Rec 1.9' |
; Shale (20%): brown, reddish €nd 8:16 Los: -—— —
— brown, grey, dark grey, very Time 14 min. Gair-- -
688 12— .
fine grained, very thinly Orl time 14 min. [
d>rrrz| bedded and horizontal in Hyd press 100 PSI —
] attitude, bedding ranges Water press -- —
—J==—=H from 1/16" to 1/4" maximum, RPM 75-150 [
- weathered, oxidized, soft. Drl Action Smooth -
R — ¥ater ret -
687 34— Run 1 RQD=31. 6% 1002 | == | Brown, grey —
- Same as above. R[emarks -— [~
— Run 2 Pitcher Sampler 100Z —
I~ ‘ -
686 |14—0I -
"_‘// fractured very fine- -
— 22 grained sandstone. [
685 15 - =
~}——"1 Sandstone, siltstone, & [
- shale: L Run 3 -
- See above Began 8:50 Rec 4-8' |-
- End 9:10 Logs — —
:/ Time 20 min. Qeip —- —
I Drl tizwe 20 min. —
684 1160~ | Hyd press 100 PSI —
- Water press -- —
— RPM 75-150 -
~_—____| Sandstone: brown, reddish Drl Action Smooth -
i brown, very fine-grained, Water ret —
- uniform, quartz sandstone, Brown, grey -
683 17‘:«——— weathered. Ramarkn —
A [~
I -
P — 100% -
682 |18 |0 -
“}eoJRun 3 RQD=37.5% —
._: * Surface elevation from E_
- topographic map. -
Eu’gsezm 1836 PRevIOUs EDITIONS ARE OBSOLETE. PRoJECT l HOLE wo-

(TRANSLUCENT)




Depth, ft

18.3

700.0 ft MSL

Clay(CL): grey and brown, very soft, moist,
organic matter.

-1~ Gravelly clay(CL): brown, grey, very stiff,
brittle, gravel is fine to medium weathered
—1— sandstone and siltstone.

Sandstone, siltstone, and shale: brown,
reddish brown sandstone and siltstone (80%)
thinly bedded with grey to dark grey shale
(20%), bedding ranges from 1/16 to 1/4-in
and horizonal in attitude, very fine-grained
weathered, oxidized.

Sandstone: brown, reddish brown, very
fine-grained, uniform quartz sandstone,
weathered, oxidized.

NWSC, Crane, Indiana

NWSC Landfill

Lithology -

Boring Number: WES-11-1-83



BORING LOG

_ FIELD DATA
Project _NWSC Landfill Site Crane, IN Date_23 Jun 83
. Location NWSC Landfill = Easi of Hwy 161 Job No441-Gi50.13GR21i/22
Drill Rig _Failing |nspector_J. Dunbar Operator __C. Drake Surface Ef _*_710.0  Boring No. WES-11-2-83
STRATUM DRIVE SAMPLE ‘
SAMPLE | DATE ' TYPEOF  Hyd CLASSIFICATION AND REMARKS
NUMBER | TAKEN | rpom | vo | Frov | 70 | FROM | 7O SAMPLER — [Presq Cont
1 23 Jun| 0.0 0.0 0.5]10.0 1.23 ' 50 St Gravelly clay (CL): brown,
1A 0.5} 1.0[1.23} 1.43 120 | Jar| reddish brown, soft to stiff,
1.0 1.5 , 400 weathered, dry.
2,0 1.5} 2.0 820 Sample length: 1.43 ft.
—Rock '
0.0] 3.2 5-5/8" Bit Cleanout for core barrel.

Core
23 Jun] 2.0 8.2 3.2 8.213.2 8.2 |4"x5%" Barrel Run Clay, shale, siltstone, and sand-

stone ~ see horing log on page 2

for details.

24 Ju Water level overnight: 3.8 ft,

24 Jun Grouted hole.

" WES S 819 EDiTION OF NOV 1971 MAY BE USED Sheet 1 of 2 Sheets

* Surface elevation from topographic map.



Hole No. WES-11-2-83

BIVIEION WETALL THEETY D
DRILLING LOG 1 US Navy Crane, IN IoF 2 SHEETS
1. PROJECT

J10. s1ZE AND TYPE OF BIT Axsﬁ in.~Diamond

WONEROERTISN & 500

C. Drake

NWSC Landfill Characterization :
2. LOCAT Nf oor‘h-lu-u tetion) MSL
12. [1) URER" 1GN [} ]
3. oau.t. [ Ac:ucv Failing 1500
CEw 13. TOTAL u? OISTURBED ! VNDISTURBED
& WOLE NG. TAs hown on drawing feie] BORDEN SANPLES Thxen e H One
and fife numbed 'WES—ll-Z 83 :
S, HAWE OF ORILLER 4. TOTAL CORE BOXES Zero

ELEVATION GROUND WATER 3 8!
2

below ground Sur

—

6. DIRECTION OF HOLE 16. DATE HOLE ITARTKD lcomPLETKD
CveaTtica. CPpucuinen oea. rAoM vanT. | 3 Jun 83 i 23 Jun 83

17,

ELEVATION TOP OF HoLE * 710,0

TOT AL CORE RECOVERY FOR BoRING 1007

7. TMICKNESS OF OVERBURDEN 2.0 ft ;

s,
a. bEPTH DRILLED INTO ROCk 6.2 ft. >
3. TOTAL DEPTH OF HOLE 8.2 ft.

SIGHATURE OF INSPECTOR

eLEvATION| DEPTH [LEGEND A rory T CRIALS :{%ﬁ ?fég?.n: Deitiing :u.:::-n: Tose. dopth of
. b < d . ¢ - g, otc., if aig

707.6 {30 — -
- Sandstone: brown, very -

- fine-grained, soft, 23 June 1983 all

- weathered, oxidized. -

706.0 40 - }.——Clay: grey, soft- —
:/;/7 " Gravelly clay - weathered -
- /A shale and sandstone - brown —

E and grey. o Lo Rug 1 ' —

705.0 |50 —f~— . Began 1: Rec 5-0' [
- Clay: grey, soft. End 2:15  Loss —- -

o N . — Time 23 min. Geip-- -

- Drl time 23 min. [

- Hyd press 100 PSI -

b Sandstone: reddish brown, Water press —- —

706.0 | 60— brown, oxidized, RPM 75-150% [~
e weathered, very fine- Dl Action Smooth —

-] to- grained, friable, breaks dater ret -

show weathering and par- Brown, reddish brown [ _

- tial f1lling (solution). Repior 4 o -

703.0 70" fractured -
] Thinly bedded sandstone, -

- siltstone and shale - brown [

— to grey, soft. [

-~ —

702.0 180— Run 1 RQD=24.0% 1007 | -- —
- * Surface elevation [

- from topographic map. -

- -
-~ -

- [

E"M‘a:e?“ 1836 Pprevious EDITIONS ARE OBsOLETE. PROJECT WOLE NoO.

(TRANSLUCENT)




5.0 —

o
L\
|

710.0 ft MSL

Gravelly clay(CL): brown, reddish brown,
soft to stiff, weathered, dry.

Sandstone: brown, reddish brown, thinly
bedded with shale and siltstone, very
fine-grained, weathered, oxidized.

NWSC, Crane, Indiana

NWSC Landfill

Lithology

Boring Number: WES-11-2-83



'ATEC Associates, Inc. | | e

V . Consulting Geotechnical & Materials Engineers RECORD OF
: ] SOIL EXPLORATION
rieply To: Home Office: indianapolis

Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/ Dallas/ Freeport/
Houston/Louisville/Salisbury/Washington, DClYork
Affiiiates: Beckiey/Norfolk/Riyadh

CLIENT : U. S. Navy BORING NO. 101

prROJECT Name  Landfill JOBNO, N=79873 DATE 11=29-79 _

PROJECT LOCATION Crane, Indiana STATION

BORING METHOD HS2, SPT ** FOREMAN __R. Jones

.BOCK CORE DIA. in. INSPECTOR

SHELBY TUBE 0.0. in.
SOIL CLASSIFICATION

SURFACE ELEVATION-

Top _s014

ht Brown moist stiff
CLXYEY SILT (ML)

BORING & SAMPLING
NOTES

Stratum
Ground

Water

Scale, Ft.
Sample No.
Biows/6 In,

3—6 in,
increments
Recovery, %
IShelby Tube No.

Lol Depth, Ft.

Depth

O]

llllJl

wn

s oo a by

7/8

valaiaa e bty

6.5
_Light Brown dry hard .
CLAYEY SILT (ML)

-

2 9 100
18/35

illlll
|
o
 d
»
) ~
(3,1
™rrrJ1J111rIrTI11TIrrrrTrv 1 v 1

I'lll_I‘ll
™

14.2

Brown dry hard CLAYEY SILT (ML)

with trace fine Sand
e o e

Bottom test boring @ 15.5'

3 14}3_0_.100
0.3

=
(%4

lllL'llllLlllllllll'llLl[llll‘llll'lllllll

TN T IR INATE INRN NIRRT E IR RN E FN TN INNNE RN

BORING METHOD GROUND WATER- *THESE SHELBY TUBE SAMPLES OBTAINED |
Mea LACUAW ETEM ANGER <72 NOTED ON RODS i FTe mAmn

AR T EN A Bt



'ATEC Associates, Inc. - o

V Coasulting Geotechnical & Materials Engineers RECORD OF
Ve - SOIL EXPLORATION
Aeply To: . Home Office: indianapolis -

Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/Dallas/ Ereeport/
Houston/Louisvifle/ Salisbury/Washington, DC/York
Affillates: Beckley/Norfolk/Riyadh

CLIENT _____U. S. Navy BORING NO. 102
PROJECT NAME Landfill JoB NO, P=79873 pATE11-29-79

Crane, Indiana

PROJECT LOCATION STATION
BORING METHOD HSA SPT * —1ForReman __R-_Jones
) ]
ROCK CORE DIA. in, . Z [INSPECTOR
SHELBY TUBE 0.D. inf & -1 2 f g |z é
SOIL CLASSIFICATION el 2 5eE 1 e ]y BORING & SAMPLING
rQ <! ag E - =
SURFACE ELEVATION— 28 52|83 | 5 | a2 |22 NOTES
“J_Top soil 0.3 A
1] Brown slightly moist hard SILTY ]
] CLAY with sand Seams -
- (L) € -] 1 | Pushed Shelby Tube from
- - 2.0' to 4.0'
= 5
- 4
- -
3 . J17] 14
3 10 14/23
. _ . ‘ - ' Took auger sample of
. 3lack wet SILTY CLAY (CL\ 1.5 - ooy fuger IaIE :o°1233":‘°k
:l with trace coarse SAND™ — 2.5 h . .
L%aht Gray dry hard CLAYEY SILT ~
(ML) . .
12 |1 16
153 38/50
3 0.3
Auger refusal @ 18.0' . 18.0 =
3 ’ -
20
-
BORING METHOD GROUND WATER8 5 *THESE SHELBY TUBE SAMPLES OBTAINED IN
HSA -~ HOLLOW STEM AUGER v NOTED ON RODS <~ _FT. RORING AR EN A EEW

CEA o CONTINIIOIR FLINRKT AIRER



ATEC Associates, Inc.

V Consulting Geotechnical & Materials Engineers

. A e ve s htrias oo et bt i o

For

RECORD OF
SOIL EXPLORATION

Reply To: Home Office: Indianapolis
Offices: Atlanta/ Baltimore/ BmmnghamlCmcmnati/Da"aleteeponl
Houston/Louisville/Salisbury/Washington, DC/York
Afflilates: Beckley/Norfolk/Riyadh
CLIENT - U. S. Navy . BORING NO. 103
PROJECT NAME __Landfill J0BNo, __D-79873 DATE 11-29-79
PROJECT LOCATION Crane, Jndiana STATION
BORING METHOD HSA T —]FoRemAN R. Jones
ROCK CORE DIA. : in. . ; INSPECTOR
SHELBY TUBE 0.D. in. e'f 2 2| £ § 3|2
e [0 ® o . [
SOIL CLASSIFICATION 3% 35| g | B =t |1 8|2 Bonmig.rs&m”m
- ~ O’
SURFACE ELEVATION - &0 52| 83 | 2 EIE e |2
JTop soil ) 1
1 Brown moist soft SILTY CLAY ]
—] with trace Sand - |
. . 80 |1 | Pushed Shelby Tube from
- 5 - 3.0' to 5.0 '
7 .
N 6.5 ]
] Gray dry hard CIAYEY SILT (ML) J
1 with coal Seams .« 7
ﬂ_gggr_zgins_al_@_&&___mﬁ.l 9 1 ]35/50]|100
Bottom test bormg @ 9.1 - 105 0.1l
- -
] - ]
.ﬁ -
s N
. E
s (R . - B, S
BORING METHOD "~ GROUND WATER. *THESE SHELBY TUSE SAMPLES OBTAINED |



'ATEC Assoclates, Inc. | - R
Consulnnq Geotechnical & Materials Engmeen RECORD OF
- SOIL EXPLORATION

Reply To: . Home Office: Indianapolis
. Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/Dallas/ Freeport/
Houston/Louisville/Safisbury/Washington, DC/York
Affiliates: Beckley/Norfolk/Riyadh

CLIENT U. S. Navy v BORING NO. 104
PROJECT NAME Landfill ' J08NO. D=79873 DATE _11--29-79
PROJECT LOCATION ___Crane, Indiana STATION
BORING METHOD __Hsa SPT ** ~JFOREMAN R. Jones
ROCK CORE DIA, in. R ; INSPECTOR
SHELBY TUBE 0.D. in. E.-,;‘ & £ f ‘.;' 2]
] o . H
__SOIL CLASSIFICATION 2£ Bl | 2] 3SE | B2 - BORING & SAMPLING
‘ 22 |osles | E 8fs g | @ NOTES
SURFACE ELEVATION~ ad 62|88 | & | meE | & ]| &
ISP _SO1T 03 A
-« Brown moist SILTY CLAY [(CL) ~
i’ N ]
= 7
- ] 75|1 | Pushed Shelby Tube from
. 5 " 3.0' to 5.0
N ]
] 1.5 ]
J-Brown sli htlgmmoist very stiff ]
<4 CLAYEY SifiT (ML) . .
1 e o 9.8 1 1 12 15
-+—Coatl : 10 4
SBrown dzy hazd CLAYEY ETLT (ML) J10-0 1 | /9
94 . 13.6 -
qcoar 138 2
- . 50 1100
-4 Gray dry hard CLAYEY SII.T (ML) » D
‘:_ Auggr refusal @ .15.5 .115.5 15 — 0.4
] “Bottom test boring €@ 155' ; .
- ' -
- ]
. ]
.q ]
- -
i ]
=T BORING METHOD = T GROUND WATER *THESE SHELBY TUBE SAMPLES OBTAINED it
HEA o MOILINAWESTEM ALINFR -y ANNTEM MAQNNC cr



A?Ec Associates, Inc. | - Fom

W Consuiting Geotechnical & Materials Engineers RECORD OF
- C oot SOIL EXPLORATION
Repily To: . Home Office: Indianapolis

Offices: Atlanta/ Battimore/Birmingham/Cincinnati/Dallas/Freeport/
Houston/Loulsville/Salisbury/Washington, DC/York
Affiliates: Beckiey/Norfolk/Riyadh

sLienT __U.: S. Navy T — ~BORING NO. 105 - = e ..
'ROJECT NAME Landfill ' 08 No. _D=79873 —_paTe 12-1—79
3ROJECT LOCATION Crane, Indiana -~ ' STATION '
30RING METHOD . HSA ’ ) SPT ** —]FOREMAN R. Jones
ROCK CORE DIA. in. T 1» § INSPECTOR
SHELBY TUBE 0.D. in. sﬁ. | ‘z: i £z
SOIL CLASSIFICATION 2£ 5sles | 2| 28 | 22 BORING & SAMPLING
SURFACE ELEVATION— IR R AT NOTES
~Top_soil 0.3 i
Brown moist medium stiff
SILTY CLAY

10011 Pushed Shelby Tube from
2.0' to 4.0

(R EEN N

5:9 |s
4 Brown dry hard CLAYEY SILT
7 with Sandstone clay Seams .
4 Auger refusal @ 7.0’ 7.0

Bottom test boring @ 7.07

i1

T TT T T TrT I T T T T I Ty T IVt v rfprryrpvidd

JllllllllllllJ!'lllllllll'IIIIlllil'lllllllll'llll‘lllnglIIIIALIII

RENERRE R _ill‘lllllllll!ll_ll‘llllllll_LIllll‘l!Ll__i

~OAHND WATFR _*THFSF SHELBY TUBE SAMPLES O8TAINED If




\TEC Associates, inc. | o Form 7
wv” Consulting Geot?chnical & Materisls Engineers - : RECORD OF
' : | SOIL EXPLORATION

Reply To: Home Office: Indianapolis
. Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/Dallas/Freeport/
Houston/Louisville/Salisbury/Washington, OC/York
Affiliates: Bockley/Norfolk/Riyadh

JENT U. S. Navy BORING NO. 106

I0JECT NAME Landfill Jo8 No, _D~79873 oaTel2-1-79
10JECT LOGATION ___Cxane, Indiana - STATION

SRING METHOD HSA ED —|FOREMAN R. Jones

DCK CORE DIA. in. . ; INSPECTOR

HELBY TUBE 0.D. in. E‘,;’ 2 g )= Elzle

: | e H
SOIL CLASSIFICATION 2% 38| &5 '§ ‘ 555 g |2 Boa'“ig::swu”s

SURFACE ELEVATION— a8 162 88 | 2 ofe | ¢ 2

{Top soil 0.3 ]

] Brown moist medium stiff ] -
] SILTY CLAY . -
: 3.0 . [
] Brown moist very stiff . 4

Jd crayey siLT (ML) s t 8/10 .100

: -

. . 7.9 :

= -vay-dry hard CLAYEY SILT (ML)

y .th Siltstone Seams 2 6 100
- ’ 10 21/40

9 Auger refusal @ 12.3 2.3
:_______—__-—————-'-:——_————-.M-—————-—‘—w

Boring is standing in

Bottom test boring €@ 12.3° )
. _ water

TN TN IR AN A FE AN IR

sl s

Llll'l’lll'lvlllllltll!llllllli'llll‘lllLlllllllLll'll wlbipaaty

e e wime easaos £Q ORTAINED



ATEC Associates, Inc.

Form

Bottom test boring @ 11.2'

.“hgnlnaulu‘n|:|»|n|||||l||i|l

::1’}!1!!:

\V Consuiting Geotechnical & Materials Engineers RECORD OF
S _ . SOIL EXPLORATION
AR -
Reply To: - Home Office: Indianapolis
. Offices: Atlanta/ Battimore/Birmingham/Cincinnati/Dallas/Freeport/
Houston/Louisville /Salisbury/Washington, DC/York
: Affiliates: Beckley/Norfolk/Riyadh
SLIENT U. S. Navy BORING NO. 107
JROJECT NAME Landfill . so8 no. _ D=79873 pate _12-1-79
PROJECT LOCATION Crane, Indiana STATION
BORING METHOD HSA SPT ** —1 FOREMAN R. Jones
[~]
ROCK CORE DIA. in. * ; INSPECTOR
SHELBY TUBE 0.D. | & P A R
. |® u . -
SOIL CLASSIFICATION 32085l | 2 355 | 8|2 BOR'NGS‘SAMP“NG
SURFACE ELEVATION— 81383 2] as2 | 2|5 NOTES
4 _Top soil 0.3 I
71 Brown moist stiff SILTY (LAY ‘ ]
: 2.5 2
7] Brown slightly moist very -
] stiff CLAYEY SILT (ML) 41 8 [oo
- 5 11/13
. o 6.5 ]
_q Brown dry hard CLAYEY SILT (ML) 3
1 with Siltstone Seams N
44 17 poo
N : L | PO 46/50
Auger refusal @ 11. 2' 11.2 ~0.3

Illl'.Il"llll’lll!lllll'llllllllIlllllllllllllll'l

P A

GROUND WATER “THESE SHELBY TUBE SAMPLES OBTAINED



ATEC Associates, Inc.

W/ Consulting Geotechnical & Materials Engineers

ooy

Form 7

RECORD OF
SOIL EXPLORATION

Bottom test boring @ 12.0'

Reply To: Home Office: indianapolis
Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/ Dallas/ Freeport/
Houston/Louisville/ Salisbury/Washington, DC/York
Affiliates: Becklay/Norfolk/Riyadh
LIENT . U. S. Navy BORING NO. 108
30JECT NAME Landfill JjoBNO. _D-79873 paTe 12-1-79
ROJECT LOCATION -__Crane, Indiafla STATION
ORING METHOD HSA SPT ** —] FOREMAN R. Jones
(-3
,0CK CORE DIA. in. R § INSPECTOR
HELBY TUBE O.D. in. E;,f s 2 5 g R
- |o s © . 5
SOIL CLASSIFICATION 22 [Bsled | 2| £58 |2 BOR'Nf“g‘:éMPL'NG
SURFACE ELEVATION— S eslas | | 22 | & |8
4 Top soil 0.3 - "
1 Brown moist CLAYEY SILT (ML) - i C
. - 100[T"| Pushed Shelby tube from -
3 ] 2.0' to 4.0° -
3 57 -
- . 6.0 - :.
1 Brown dry hard CLAYEY SILT (ML) ] -
i 13 {100 -
10 33/50 |" =
_ ‘ 0.4 i
Auger refusal @ 12.0° 12.0 ' N

NETENERE] -nnhlnl“lllnn|||1|||H|Inul f1e

(S I |

lllll'lllllllllllllllllll'llll'lllllllllllllllll

——

AN ARTETHOD

GROUND WATER - *THESE SHELBY TUBE SAMPLES OBTAINED |
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ATEC Associates, Inc.
\g’ Consulting Geotachnical & Matarials Engineers

 ————— ¢ o s bt b S et b o v e

Fc

RECORD OF
SOIL EXPLORATION

Reply To: Home Office: indianapotis
Oftfices: Atlanta/ Baltimora/Birmingham/Cincinnati/Dallas/ Freeport,
Houston/Louisville/ Salisbury/Washington, DC/York
Affiliates: Beckley/Norfolk/Riyadh
CLIENT U. S. Navy BORING NO. 109
PROJECT NAME Landfill : Jos No, D=79873 pATEl2-1-79
PROJECT LOCATION ___Crane, Indiana STATION
BORING METHOD HSA SPT °+ — FOREMAN R. Jones
g -
ROCK CORE DIA. in. . f INSPECTOR
SHELBY TUBE 0.D. 2 2| SE |52
. s o . )
SOIL CLASSIFICATION 2% |5y £ 'é 5=s | 52 BORING & SAMPLING
SURFACE ELEVATION— BlslEs | 5| T2 |82 NOTES
4-Top soil 0.3 i '
] Brown moist soft SILTY CLAY ]
'; : 3.0 -]
- Light Brown slightly moist stiff I3 3
4 CLAYEY SILT (ML) 5 ] 8710 100
. 6.5 j
- Light’Brown and Gray dry hard _
7] CLAYEY SILT (ML) with Siltstone 1
- Seams ) 2 |17/50Q hioo
' 10 6.4
- Auger refusal @ 1l1.0' 11.0 4

Bottom test boring € 11.0°

NN E TN I FRNE INETE INENE FNINE I ER AN

IIIIIIALI)

lLlI'll|lLllll'llll|lllllllll'llllllilllllJllLlJl'll

ONOINS RACTLIAN

AR e 1as

awe



ATEC Associates, Inc.' - e

Consutting Geotechnical & Materisls Engineers RECORD OF
SOIL EXPLORATION

Re oly To: Homae Office: indianapolis
. Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/Dallas/ Freeport/
Houston/Louisville/Salisbury/Washington, DC/York
Atfiliates: 8eckliey/Norfolk/Riyadh

CLIENT U. S. Navy BORING NO. 110
PROJECT NAME __Landfill J0BNO, _D=79873 pATE 12-1-79
PROJECT LOCATION Crane, [ndiana ~ STATION
BORING METHOD HSA SPT o+ —]roreman _R. Jones
ROCK CORE DIA.__ : in. . ; INSPECTOR
SHELBY TUBE 0.D. il & 12| s RN
. |o © . 5
SOIL CLASSIFICATION 2 Gsles | 5] 558 |32 BOR'N(;g f&MPL'NG
SURFACE ELEVATION— 6283 | a| zhE | & | 2
“JToP Soil 0.3 .
3 Brown slightly moist very ]
-] stiff CLAYEY SILT (ML) ]
] ~q1] 7 joo
- s.5| |83 lioz1s]
7] Light Gray hard CLAYEY SILT (ML) ]
- with Weathered Siltstone Seams 4
] Auger refusal @ 1b.0' 10.0 1 2| _50_|100
e ey 10 4 0.5
Bottom test boring @ 10.0' i
: ]
. . . =
” ' h
“BORING METHOD GROUND WATER *THESE SHELBY TUBE SAMPLES OBTAINED
HSA -t(gulow’s‘TEAﬁABC:EﬁA o <7 NOTED ON RODS ":ﬂ:"""FT' BORING DRILLED A FI




ALEC Associates, Inc.

Consulting Geotechnical & Materials Engineers

Form

RECORD OF
SOIL EXPLORATION

eply To: Home Office: Indianapolis
Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/Dallag/ Freeport/
Houston/Louisville/ Salisbury/Washington, DC/York
Affiliates: Beckley/Norfolk/Riyadh
CLIENT -U. S. Navy BORING NO. 201
PROJECT NAME Landfill 408 NO. D=79873 DATELL=25-79
PROJECT LOCATION Crane, Indiana STATION
BORING METHOD HSA SPT *+ <|FoREmAN R. Jones
ROCK CORE DIA. in. " g INSPECTOR
SHELBY TUBE 0.D. in. E;‘ 2 2] s §' 5|2
. (v © . s ]
SOIL CLASSIFICATION 22 Isslgs | 2 H AN BORIN('i“ g TS:SMPUNG
- <
SURFACE ELEVATION— 58 158 83 & | wéE | & )£
1 Top_soil 0.3 4 i
] Brown slightly moist very stiff ] -
-] CLAYEY SILT (ML) - 5
= . Sandstone ledge 6.3' to 6.4° [
1 ; 14 4 50 Back filled with gravel and |
- 5 = / Jfo set Bentonite Seal E
3 Auger refusal e 6.9 6.9 ] Set Observation well to 6.9° i
7| Bottom test boring @ 6.9' ) - b—
3 10 . ol
:{ L
] ] -
N ] -
] ] o
R - -
] ] N
: E 3
] . C
i E -
. -
- o
- _J :
: N
1: o N j . o R et e et e e e :
BORING METHOD . GROUND WATER *THESE SHELBY TUBE SAMPLES OBTAINED IN
HSA — HOLLOW STEM AUGER <7 NOTED ON RODS FT. .. '

SEA o CONTIRLIOIC € ¢UY anircrn



AT‘EC Associates, Inc.

V 4 Consulting Geotechnical & Materials Engineers

Forn

RECORD OF
SOIL EXPLORATION

Reply To: Home Office: Indianapolis
Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/Dallas/Freeport/
Houston/Louisville/ Salisbury/Washington, DC/York
Affiliates: Beckley/Norfolk/Riyadh
CLIENT 1. S, Navy BORING NO. 202
PROJECT NAME Landfill Joe No. __D-79873 DATEL1-29-79
PROJECT LOCATION Crane, Indiana STATION __
BORING METHOD HSA SPT ** TJForeman R- Jones
ROCK CORE DIA. in. T e Zg INSPECTOR
SHELBY TUBE 0.D. in} & : 2| = R
. [O ° : -
SOIL CLASSIFICATION s lSslss | 2| 3oE |22 BOR'N?“gTs:sMPL'”G
- ~ (=]
SURFACE ELEVATION— 28 155183 | 2| 2f8 | & £
-1 Top soil -
1 Brown moist SILTY CLAY (CL) |
< 3.7 Pushed Sge%py Tube from
o] .

Brown dry hard CLAYEY SILT
with trace fine to medium Sand

Auger refusal @ 6.2° 6.2

in

o
- Bottom test boring @ 6.2

.

llllllllll

TS IR NN IR NN IR TR INENE AR

1!! !|]1!1

lllllllll‘jlllllllll]llllllllllllllllll'llllelll,lllllllllllllllllll

o | 1] 3.0' t

Set Observation well to 6.2'
with Bentonite Seal
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AT;EQ Associates, Inc.

Consulting Geotechnical & Matesials Engineers

RECORD OF
SOIL EXPLORATION

[ Std

Form 7

Bottom test boring @ 7.0'

Wm

Reply To: Home Office: Indianapolis
Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/Dallas/Freeport/
Houston/Louisville/ Salisbury /Washington, DC/York
Aftfillates: Beckley/Norfolk/Riyadh
SLIENT :U. S. Navy BORING NO. 203
>ROJECT NAME Zandfill Jo8 No. _D=79873 paTE 11-29-79
PROJECT LOCATION ___Crane, Indiana STATION
BORING METHOD HSA SPT *+ —jFomreman ___R. Jones
[]
ROCK CORE DIA, in. * ; INSPECTOR
SHELBY TUBE 0.0. in. E;‘ s 2 5 El sz
. o L : -4
SOIL CLASSIFICATION Elsles [ 3] 558 |22 BORING & S HING
- - 1 *] °
SURFACE ELEVATION~ 2 SeE 2| BaE | &2 NOTE
1 T V. 3
1 Brown moist stiff SILTY CIAY .
j Pushed Shelby Tube from
. 1 {3.0' to 5.0
Z 5
] Set Obgervation well to 7.0°
- Auger refusal € 7.0°' 7.0
it}

RN TR N RN IR ENE ST IR NN AN N)

llllllllllliil‘lllJIllLl'lllllllll'llllllljllillll_lllllllll]lIJLIllIl

SRS S B o B S S A L L L L L LALLM

BORING METHOD

GROUND WATER

*THESE SHELBY TUBE SAMPLES OBTAINED Ib



ATEC Associates, inc.

v Consulting Geotechnical & Materials Engineers

Form

RECORD OF
SOIL EXPLORATION

P Y T L U T3

Reply To: Homae Ofiice: indianapoiis

Offices: Atlanta/ Baltimore/Birmingham/Cincinnati/ Dallas/Freeport/
Houston/Louisville/Salisbury/Washington, DC/York
Affiliates: Beckley/Norfolk/Riyadh

CLIENT : 0. S. Navy BORING NO. 204

PROJECT NAME .. 1:andfill 08 No, D=79873 paTE12-1-79

PROJECT LOCATION __C¥ane, Indiana STATION

BORING METHOD HSA SPT ** ~T|FoREmAN R. Jones

ROCK CORE DIA. : N Z |insPECTOR

SHELBY TUBE 0.0 i slg) 2158

. o [ o .¢ a :
SOIL CLASSIFICATION Efsiee | 2| 5882 BORING 8 SAMPLING
- L] o
SURFACE ELEVATION— 8 Rlgs s 3he (&) E TES

Topsoil .

Brown moist soft SILTY CLAY

lllllll

Brown drg hard CLAYEY SILT
w;th Sandstone Seams

Auger refusal @ 7.4'

Bottom test boring @ 7.4’

lllllLLl

T IR IO N AT IR SN AN TN INN R AN AN Y

lll"llIlllllllllllLlllJllllll'llllllllAlllllllLl-ll'llllllllllllll‘llll

hOO 1 | Could only push tube 18"
3.0' 4.5°

Set Observation well to 7.4°

RORING METHOD

GROUND WATER __ "THESE SHELBY TUBE SAMPLES OBTAINED



APPENDIX B: LABORATORY SOIL TEST RESULTS

WORKING DRAFT



CLAY (CL), BROWN

GRADATION CURVE

SUPPORT CENTER
BORING NO. WES-11-1-83 SAMPLE NO. 1
DEPTH/ELEV 0.0-2.0 DATE 15 DEC 83

U.S. STANOARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROME TER
6 4 3 2 13 1 3 T 3 3 4 § B10 16 20 30 40 S0 70 100 140 200
100 : ! T | 1 1 4 a4 F N 0
90 10
80 - 20
=70 30
[ds} —
— d
W x4
<60 40 »
> [e90]
[s0]
a
o W
gso 50 e
— a
U o
(&8 ]
40 - 60
L =
(&) uJ
[e%4 (&}
a 30 - 70 G
Qo
20 —_ 80
10 30
0 100
500 100 50 10 1 0.5 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FINE COARSE | HMEDIUM SILT OR CLAY
LL PL Pl GS NAT H.%
40 18 22 PROJECT CRANE NAVAL WEAPONS
CLASSIFICATION




U.S. STRANRDARD SIEVE OPENINGC IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 2 137 1 3T T 35 3 4 6 B10 16 20 30 40 S0 70 100 140 200
100 T T 5\\; T TTTT | ! T 0
S<h
30 ™ 10
R
80 ; P 20
. —
=70 305
Q Bt
— w
V9] =
<60 40 >
> m
[ea]
o
o w
w50 50 ©
=z o
— a
L. o
(58]
240 1T 60
|79) pred
[} aJ
= S
a’ 30 - - — A= 70 G
a.
20 80
10 At — -1 -+ - 90
0 100
500 100 50 10 5 1 0.5 0.05 0.01 0.005 0.001
CGRAIN SIZE IN MILLIMETERS
. GRAVEL SAND
COBBLES CORRSE ] FINE COARSE | MEDIUN ] FINE SILT OR CLAY
LL PL PI GS NAT H,%Z
50 19 31 PROJECT CRANE NAVAL WEAPONS
CLASSIFICATION SUPPORT CENTER
SANDY CLAY (CH), TAN BORING NO. HWES-11-1-83 SAMPLE NO. 2
DOEPTH/ELEV 5.0-6.0 DATE 1S5 DEC 83

GRADATION CURVE




U.S. STANDARD SIEVE OPENINO IN INCHES

6

2

3 3
1 % 7

U.5. STANDARD SIEVE NUMBERS

16 20 30 40 S5C 70 100 1402
I |

HYOROMETER

100

I

H—t »le

1
it
= — gy

4
I
maC

90

[a+]
(e}

~3

<

a
(=)

ot
Q

EN
Q

PERCENT FINER BY WEIGHT

W
o

S0 10

[4)]

i 0.5
GRAIN SIZE IN MILLIMETERS

.05 0.01 0.005 0.

COBBLES

GRAVEL

COBRSE 1 FINE

SILT OR CLAY

LL g4

PL 18

16 GS

LASSIFICATION

SANDY CLAY (CH), BROWN

GRADATION CURVE

CRANE NAVAL WERPONS
SUPPORT CENTER

BORING NO. HWES-11-2-83 SAMPLE NO. !
DEPTH/ELEV 0.0-1.23 DATE 15 DEC 83

PERCENT CORRSER BY WEIGH™




ATEC ASSOCIATES, INC.
5150 East 65th Street
Indianapolis, Indiana 46220

U. S. DEPARTMENT OF THE NAVY
Geological Investigation and
Well installation - sanitary

Landfill - Crane, Indiana
PERMEABILITY
AND
CATION EXCHANGE
- TEST RESULTS
MOISTURE DRY RATE OF CATION EXCHANGE
BORING SEMPLE DEPTH CONTENT DENSITY PERMEABILITY (CM/SCC) CAPACITY (M=G/10CG)
102 1 3'-4.5"7 24.4 103.9 2.9 x 10-8 7.8
103 1 3'=-5"1 20.9 108.9 2.1 x 10-8 1G.5
104 1 3'-5¢ 1¢.3 107.7 4.8 x 10-8 7.9
105 1 2'-4" 23.1 e8.5 4.8 » 10-8 8.4
108 1 2'-4" 24.4 29.1 1.9 x 10-8 10.2
202 1 3'=3.9! 24.0 100.9 8.7 x 10-8 13.1
203 1 3'=-5 17.1 126.3 2.6 x 10-8 2.6
Loss than?*
204 1 3'-4.5" 18.3 106.5 -7 i2.3

*No bleeding ‘
noted in ll-days



P LGBl Qi) LLTC W

dianapolis, iiana 4622Q

U. S. DI TMENT OF THE NAVY
Geologicai Investigation arnd
Well installation - sanitary
Landfill - Crane, Indiana

SIEVE ANALYSIS
(% passing)

RING SAMPLE DEPTH i '3/4" 1/2" 3/8" £4 #3 #16 #30 250 #iOO £208

1 1 3.5* - 5' - - - 100 99 99 08 97 96, 92 82.6
1 2 8.5 ~ 10' ~-- - - 100 94 90 87 85 84 84 82.8
1 K2 12 58" = 158} e - - - . 100 99 a9 .98 Q7 a5 §2.1
1 38 13.5' - 15' -- -- - 100 96 92 -85 £o 75 - 6o 62.2
2 Auger 11.5° - 12.5' - i - 100 99 96 93 90 89 85 75.9
2 1 '8.5' - 10' 100 91 84 84 78 73 69 66 63 55 £5.9
2 2 13.5 - 15' -- - - - - -- 1100 99.4 99.4 99.4 99.3
3 | 1 g8.5" -~ 10" -~ - - - - - - —-— - 100 2¢.9
: 1 8.5 - 100 - - -- - 100 %8 97 95 94 92 9.6
2 23 13.5 - 15" - - - 100 94 79 71 64 61 55 29.5
4 23 13.5'- 15' -- - — -— - 100 99 99 99 59 3.3
5 1 3.5'~ 5' - -- - - 100 09 93 98 98 96 5a.7
5 2 8.5'- 10" -- - 100 98 91 86 g4 g2 82 81 0.7
7 1 3.5'-5" - - 100 98 95 93 92 o1 90 6 5.6
7 2 g.5'=10"  —- _— — 100 Y 9% 92 89 87 gs 33.5
5 T 8.5'-10' - - 100 98 £8 a3 79 76 75 73 71.5
3 1 3.5'-5" - - - _— 100 99 o8 97 97 95 $1.3
5 2 8.5'-10'  -- 100 52 89 61 75 73 71 70 69 €e.2
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C.S. NAVY - CRANE, INC.

SIEVE ANALYSIS

{% passing) .

JRING  S2MPLE DEPTH 1" 3/4" 172" 3/8" 4 #8 £16 #30 750
.0 1 3.5'-5¢ -~ - - 100 99 S7 - %4 | 91 8%
.0 2 8.5'-10!' - .100 - 98 92 92 79 76 73 7 72
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APPENDIX C: GROUND-WATER ELEVATIONS

WORKING DRAFT



Ground-Water Elevations
NWSC Landfill

Well Number: 1A

Top of Pipe Elevation: 713,57 ft MSL
Bottom of Well Elevation: 672.32 ft MSL

Depth to Elevation
- -bate- -- Water -(£t) (ft -msl) -
25 Jun 81% 27.16 686.41
19 Aug 81 28.5 685.07
17 Sep 81 26.75 686.82
6 Dec 81 26.83 686.74
11 Jun 82 27.33 686.24
22 Sep 82 26,00 687.57
20 Oct 82 27.00 686,57
14 Dec 82 27.00 686.57
21 May 83 27.05 686.52
17 Jul 83 25.38 ' 688.19

Remarks

* Al]l measurements by NWSC



Ground-Water Elevations
NWSC Landfill

Well Number: 1B

Top of Pipe Elevation: 713.62 ft MSL
Bottom of Well Elevation: 694.32 ft MSL

Depth to Elevation
---Date - - Water-(£t) (ft msl) -
25 Jun 81% 19.19 694,43
19 Aug 81 19.00 694.62
17 Sep 81 - -
6 Dec 81 , - --
11 Jun 82 19.50 694.12
22 Sep 82 20.00 693.62
20 Oct 82 19.67 693.95
14 Dec 82 19.50 694,12
21 May 83 17.30 696.32
17 Jul 83 18.12 695.50

Remarkg

Dry
Dry
Dry
Dry
Dry
Dry

* All measurements by NWSC



Ground-Water Elevations
NWSC Landfill

Well Number: 2A

Top of Pipe Elevation: 671.56 £t MSL
Bottom of Well Elevation: 629.86 ft MSL

Depth to Elevation

--Date - - - Water-{ft) (ft ms{l;
25 Jun 81% 25.75 | 645.81
19 Aug 81 25,08 646.48
17 Sep 81 25.13 646,43
6 Dec 81 25.58 645.98
11 Jun 82 25.10 646.46
22 Sep 82 25.00 646,56
20 Oct 82 25.17 646.39
14 Dec 82 25,00 646.56
21 May 83 25.6 645.96
17 Jul 83 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 Elevation: 657.68 ft MSL

Depth to Elevation

- -Bate- - - Water -(ft) (ft msl)
25 Jun 81%* 13.75 658.03
19 Aug 81 14,17 657.61
17 Sep 81 - -

6 Dec 81 - -
11 Jun 82 14.80 656.98
22 Sep 82 14.88 656.90
20 Oct 82 14,67 657.11
14 Dec 82 15.00 656.78
21 May 83 - -
17 Jul 83 13.38 658.40

Remarks

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

* All measurements by NWSC



Ground-Water Elevations

NWSC Landfill
Well Number: 3A

Top of Pipe Elevation: 677.64 £t MSL
Bottom of Well Elevation: 631.39 ft MSL

Depth to Elevation
---Date - - Water -(£t) (ft msl) -
25 Jun §l* 39.16 638.48
19 Aug 81 38.58 639.06
17 Sep 81 38.79 638.85
6 Dec 81 38.42 639.22
11 Jun 82 35.50 642.14
22 Sep 82 31.50 646.14
20 Oct 82 35.83 641.81
14 Dec 82 37.00 640.64
21 May 83 39.70 637.94
17 Jul 83 32.60 645.04

Remarks

* All measurements by NWSC



Ground-Water Elevations

Well Number: 3B

Top of Pipe Elevationm:
Bottom of Well Elevation:

NWSC Landfill

677.91 £t MSL
667.11 ft MSL

.- -Date- - -

25
19
17

11
22
20
14
21
17

Jun
Aug
Sep
Dec
Jun
Sep
Oct
Dec
May
Jul

81%
81
81
81
82
82
82
82
83
83

Depth to
Water -{ft)

8.58
6.04
6.54
3.75
3.9

5.33
8.50
2.50
2.80
4.92

Elevation
(ft msl) - Remarks

669.33
671.87
671.37
674.16
674.01
672.58
669.41
675.41
675.11
672.99

All measurements by NWSC



Ground-Water Elevations
NWSC Landfill

Well Number: 4A

Top of Pipe Elevation: 687.95 ft MSL
Bottom of Well Elesvation: 640.45 ft MSL

Depth to Elevation

- -Date-- - Water-(ft) (ftrmslg;
25 Jun 81%* 24,00 663,95
19 Aug 81 19.04 668.91
17 Sep 81 18.75 669.20
6 Dec 81 24,08 663.87
11 Jun 82 18.7 669.25
22 Sep 82 20.00 667.95
20 Cect 82 20.33 667.62
14 Dec 82 19.92 668.03
21 May 83 14.7 673.25
17 Jul 83 25.00 662.95

Remarks

* All measurements by NWSC



Ground-Water Elevations

NWSC Landfill
Well Number: 4B

Top of Pipe Elevation: 687,93 £t MSL
Bottom of Well Elevation: 661.03 ft MSL

Depth to Elevation

-Date - - - Water-(ft) ﬁi&iﬁihi;
25 Jun 81* 21.25 ‘ 666.68
19 Aug 81 17.33 670.60
17 Sep 81 17.46 670.47
6 Dec 81 13.67 674.26
11 Jun 82 12.0 675.93
22 Sep 82 15.25 672.68
20 Oct 82 13.25 674.68
14 Dec 82 3.33 684,60
21 May 83 3.00 684.93
17 Jul 83 13.33 674.60

Remarks

* Al]l measurements by NWSC



Ground-Water Elevations
NWSC Landfill

Well Number: 5A

Top of Pipe Elevation: 693,69 ft MSL
Bottom of Well Elevation: 651.69 ft MSL

Depth to Elevation

--Date- - - Water-(ft) (£t msl) -
25 Jun 81%* 19.08 674.61
19 Aug 81 18.17 675.52
17 Sep 81 18.79 674.90
6 Dec 81 19.25 674.44
11 Jun 82 15.10 674.59
22 Sep 82 19.50 674.19
20 Oct 82 19,25 674.44
14 Dec 82 18.75 674.94
21 May 83 19.30 ‘ 674.39
17 Jul 83 17.85 675.84

* All measurements by NWSC



Well Number:
Top of Pipe Elevation:
Bottom of Well Elevation:

Ground-Water Elevations

693.66 £t MSL
675.86 ft MSL

NWSC Landfill

-Date--- -
25 Jun 81%

19 Aug
17 Sep
6 Dec
11 Jun
22 Sep
20 Oct
14 Dec
2] May
17 Jul

81
81
81
82
82
82
82
83
83

Depth to
Water-(ft)

3.33
3.08
4.04
5.17
5.1

6.50
8.83
7.060
2.1

5.85

Elevation
Lft msl) -

690.33
690.58
689.62
688.49
688.56
687.16
684,83
686.66
691.56
687.81

Remarks

* 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
- - -Date- - - Water-{(ft) (ft msl) -
25 Jun 81%* 6.42 682.09
19 Aug 81 6.96 68L.55
17 Sep 81 7.63 680.88
6 Dec 81 8.08 680.43
11 Jun 82 6.90 681.61
22 Sep 82 7.00 681.51
20 Oct 82 6.50 632.01
14 Dec 82 6.83 681.68
21 May 83 6.70 681.81
17 Jul 83 5.38 683.13

Remarks

* 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 £t MSL

Depth to Elevation

---Date -~ - Water - (£ft) (it msl) -
25 Jun 81% 6.25 ' 682.39
19 Aug 81 7.04 681.60
17 Sep 81 7.60 681.04
6 Dec 81 6.83 681.81
11 Jun 82 6.00 682.64
22 Sep 82 7.00 681.64
20 Oct 82 6.17 682.47
14 Dec 82 5.08 683.56
21 May &3 5.10 683.54
17 Jul 83 5.92 682,72

Remarks

* All measuremen:s by NWSC



Ground-Water Elevations

NWSC Landfill
Well Number: 7A

Top of Pipe Elevation: 711.04 ft MSL
Bottom of Well Elevation: 669.04 ft MSL

Depth to Elevation
--Date - - Water -(£t) (ft msl) - Remarks
25 Jun 81* 28.75 682.29
19 Aug 81 28.63 682,41
17 Sep 81 28.83 682,21
6 Dec 81 29,50 681.54
11 Jun 82 29.50 681.54
22 Sep 82 29.50 681.54
20 Oct 82 29.00 682.04
14 Dec 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 £t MSL
Bottom of Well Elevation: 681.31 ft MSL

Depth to Elevation
- --Date- -~ Water-(ft) (£t msl) - Remarks
25 Jun 81% 23.58 687.53
19 Aug 81 24,08 687.03
17 Sep 81 - - Dry
6 Dec 81 - - Dry
11 Jun 82 24.30 686.81
22 Sep 82 24,00 687.11
20 Oct 82 24,50 686.61
14 Dec 82 24.33 686.78
21 May 83 -_ e Dry
17 Jul 83 23.00 . 688.11

* 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

Depth to Elevation
---Date - - - Water-(£t) (ft msl) -
25 Jun 81% 7.75 707.07
19 Aug 81 3.25 711.57
17 Sep 81 8.25 706.57
6 Dec 81 - -
11 Jun 82 7.00 707.82
22 Sep 82 7.00 707.82
20 Oct 82 5.67 709.15
14 Dec 82 4.00 710.82
2] May 83 9.90 704.92
14 Jul 83 5.71 709.11

Remarks

Dry

* All measurements by NWSC



Ground-Water Elevations
NWSC Landfill

Well Number: 202

Top of Pipe Elevation: 688.72 ft MSL
Bottom of Well Elevation: 680.62 ft MSL

e e e e e e e e e e e e e e . i,

Depth to Elevation
-- -Date--- Water-(£t) (£t -msl) -
25 Jun 81%* 6.67 ' 682.05
19 Aug 81 5.50 683,22
17 Sep 81 5.63 683.09
6 Dec 81 5.25 683.47
11 Jun 82 4.50 684,22
22 Sep 82 6.00 682,72
20 Oct 82 6.25 682.47
14 Dec 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
Bottom of Well Elevation: 672.38 ft MSL

Depth to Elevation

---Date- - - Water -(ft) (ft msi) -
25 Jun 81* 9.33 675.05
19 Aug 81 8.83 675.55
17 Sep 81 9.04 675.34
6 Dec 81 7.50 676.88
11 Jun 82 7.50 676.88
22 Sep 82 8.00 676.38
20 Oct 82 8.75 675.63
14 Dec 82 7.00 677.38
21 May 83 7.00 677.38
17 Jul 83 7.54 676.84

Remarks

* All measurements by NWSC



Well Number:

204

Top of Pipe Elevationm:

Bottom of Well Elevation:

Ground-Water Elevations

686.38 £t MSL
676.38 ft MSL

NWSC Landfill

.--Date- - -
Jun 81%*

25
19
17

6
11
22
20
14
21
17

Aug
Sep
Dec
Jun
Sep
Oct
Dec
May
Jul

81
81
81
82
82
82
82
83
83

Depth to
Watee-{ft)

8.58
7.46
7.54
4,58
5.80
6.50
8.50
5.00
4,70
5.71

Elevation
(ft msl)-

677.80
678.92
678.84
681.80
680.58
679.88
677.88
681.38
681.68
680.67

Remarks

* All measurements by NWSC



