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PREFACE

This report is the fifth of six studies performed by personnel of the
Geotechnical Laboratory (GL) of the U. S. Army Engineer Waterways Experiment
Station (WES). Funding for this study was authorized by Order for Work and
Services~NAVCOMPT Form 2275 (Z-81) Number NO0l6483WROG185 dated 17 May 1983 and
amended 9 and 16 September 1963.

The field work was conducted during the periods 7 June 1963 to 11 October
1983. Data reduction was performed from October 1983 to April 1984 and report
preparation was accomplished during this same pericd. The drilling was per-
formed by the Exploration Group (EG)}, Engineering Geology and Rock Mechanics
Division (EGRMD), GL, under the supervision of Mr. Joseph B. Dunbar, Site
Characterization Unit (SCU), 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, LEGAG, Mr. Mark A. Vispi, Chief, EG, Dr. Don C. Lanks, Chief,
EGRMD, and Dr. Will:iam F. Marcuson I1I, Chief, GL.

Special acknowledgment is extented to Ms. Cathy Andrews and Mr. Jim
Hunsicker of the Waval Weapons Support Center for their assistance during the
study.

Commander and pirector 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) plans to construct a permanent
hazardous waste flashing facility at the 0ld Rifle Range (see Figure 1). The
facility will recover the explosive-contaminated metal components from various
types of military ordnance (e.g., large diameter projectile bodies). The
treatment process to eliminate the explosive waste and salvage the metal
components is by thermal incineration. The 0ld Rifle Range (ORR) facility will
consist of two separate flashing areas with each area composed of several pits.
Disposal of hazardous materials in each area will be dependent on type of
explosive-contaminated ordnance; separate areas for flashing of explosive D-
contaminated and explosive A-contaminated ordnance.

2. The flashiag operation was previously located at the Ammunition Burning
Grounds (ABG) along Jeep Trail 25 and was suspended because of possible contami-
nation to the area's ground water and the Little Sulphur Creek. The flashing
operation was moved to the ORR because environmental impact permits currently
existed (ORR part of Demolition Area) and personnel from the Demolition Area
(DEMO) are able to =conomically conduct DEMO and ORR operations simultaneously.
In addition, ground-water monitoring wells had been implaced at the ORR for
subsurface monitoring of a similar disposal operation. Seven monitoring wells
were installed at the ORR by WES in 1981. The results from this work are
presented in the WES3 draft report "Hydrogeological Investigation of Waste
bisposal Sites at the Naval Weapons Support Center, Crane, Indiana" (Dﬁnbar,

1982).

Purpose and Scope

3. The purposes of this investigation were to (a) define the hydrogeology
(b) assist in selecring the best site for construction of a hazardous waste
flashing facility, and (c¢) install additiomal ground-water monitoring wells as
required to supplement the existing ground-water monitoring network to determine
ground-water quality. Activities during this investigation included a review

of existing boring and ground-water data, drilling, selected soil and rock
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sampling, well installation, physical soil testing, and data analysis. Informa-
tion on well installation and physical soil testing are omitted from this

report because they are presented in a previous WES NWSC study.



PART II: DATA COLLECTION

Data Review

4. A review o’ existing geological and ground-water data was conducted to
determine the best location for the flashing facility. The source of hydro-
geological data was from monitoring wells installed by the WES in 1981. The
data review identified a shallow water table at the southern end of the ORR
which eliminated this area from consideration. The tentative location for the
flashing facility was at the north end of the ORR, adjacent to and upslope from
WES-6~20-81, where so0il thickness, soil type, topography and depth to the water

table were favorable.

Field Exploration

Pit Construction

5. The NWSC construction of a temporary flashing facility was conducted
simultaneously with the WES drilling program to accomodate the NWSC time
requirements for reduction of ordnance inventories. Three temporary flashing
pits (TFP) for explousive D-contaminated ordnance were constructed adjacent to
and up slope from monitoring well WES-6-20-81 (see Figure 2). The size of each
flashing pit was governed by the dimensions of the temporary impermeable liner
which was purchased locally. Each pit is about 120 ft in length with a basal
width of about 15 ft and composed of an impermeable liner (4 sheets of 6 mil
polyethylene plastic), overlain by 2 ft of compacted clay, 1 ft of coaise
limestone gravel, and 10 inches of sand. Flashing pit construction is shown in
Figure 3. A 2 ft thick compacted clay layer was omitted from below the imperme-
able liner, because the existing soil (field classified as a CL), met or exceeded
NWSC pit constructicm requirements. Soil thickness and uniformity of soil type
underlying the temporary liner were verified in pits 1 and 2 (see Figure 2 for
pit locations) by beckhoe excavations in the north and south ends of each pit
to a depth of approximately 3.5 feet. Each excavation was backfilled and
compacted prior to laying the impermeable liner. Jar samples of the clay
underlying the liner were taken at three locations {north end, center, and
south end) in flashing pits 1 and 2 for laboratory classification to confirm

the field observations. In addition, ground elevations were taken at the base
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of the liner at the north and south ends of flashing pits 1 and 2 to establish
the exact elevation of the impermeable liner with respect to the water table. A
drain with a shutof:f valve was installed in each flashing pit to collect
precipitation and surface drainage for leachate treatment (see Figure 3).

Drilling and sampling

b. Drilling and sampling were conducted with a truck-mounted Failing 1500
drill rig. Five borings ("Explosive Pit A" borings EPA-1-83 to EPA-5-83) were
drilled up slope or west of WES-6-20-81 at the proposed flashing site (PFS) for
A-contaminated ordnance (see Figure 2). Borings were drilled on the outside
perimeter of the PFS5 (approximately 200 x 200 ft) which was selected by WES and
NWSC environmental and demolition persomnel. Three inch undisturbed soil
samples were taken in each boring at 5 ft intervals and at stratum changes
until rock was encountered. Undisturbed soil samples were taken either with a
Hvorslev sampler (fixed piston sampler) or a Pitcher sampler. When sampling
with the Pitcher sampler, air was used to remove cuttings. Boring advance
between soil samples was with a 5 inch open type or folding auger.

7. In boring EPA-1-83, continuous sampling was conducted in rock with a
4 in. inner diameter x 5-1/2 in. outer diameter x 7 ft long core barrel for
detailed rock class:ification. Rock drilling in borings EPA-2-83 to EPA-5-83
was with a 5-5/8 tricone roller bit. Rock classification in roller bit borings
was made from drill cuttings which identified rock type, grain size, and
hardness (drilling resistance of the rock). Air was used to remove cuttings
during rock drilling. Borings were terminated 10 ft below the water table and
were left open for a period of several weeks to monitor the water table elevation
before grouting. For a more detailed presentation of the particular gémpling
and drilling methods employed at the ORR, the reader is referred to the earlier

WES report on the ORR.



PART I11II: GEOLOGY AND GROUND WATER

Geology

6. The geology of the ORR was defined from fifteen borings, field obser-
vations, and physical soil test data. The geology of the ORR is composed of
residual soils formed by weathering of the underlying parent rock, unconsolidated
alluvium, and Pennsylvanian and Mississippian age sedimentary rock. Soil
thickness at the ORR ranges from less than 2 ft to a maximum of about 30 ft.
The sedimentary rock underlying the two flashing sites is Mississippian age
seaimentary rock from the Hardinsburg Formation of the Stephensport Group.

West and up slope from the flashing sites (towards DEMC), the hardinsburg
Formation is overlain by the Mississippian age Glen Dean Limestone and by
Pennsylvanian age sedimentary rock from the Mansfield Formation of the Raccoon
Creek Group (see Table 1). The Gleq?ﬁfﬁg;tone and Mansfield Formation are
absent under the ORR flashing sites.

Y. The geology of the ORR is shown in cross sections A-A', B-B', and C-C'
in Figures 4, 5, and 6, respectively (see Figure 2 for locations). Overlying
the rock in cross section A-A' is a stiff, brown clay which is approximately 4
ft thick below the impermeable liner in pits 2 and 3. Underlying the clay is a
uniform, moderately friable, very fine-grained, massive quartz sandstone that
ranges from tan to orange brown in color. South of the temporary flashing
pits, between borings WES-6-18-81 and WES-6-19-81 and extending south of
boring WES-6-14-81, is a former channel of the ancestral Turkey Creek which is
believed to be late Pleistocene or early Holocene in age¥*. The former stream
channel is filled with gravelly clay, sandy clay, clay, and clayey sa%d for a
thickness of at least 20 ft as defined by boring WES-6-19-81.

10. The geology of the PFS and TFS is shown in cross section B-B'. Soils
underlying the PFS are predominantly stiff, alluvial clay with minor amounts of
sand and sandstone gravel or cobbles which range in thickness from 21 ft (EPA-
5-83) to 30 ft (EPA-2-83). Sandstone underlies the ancestral Turkey Creek
Channel at the PFS at approximately the 501 ft MSL elevation. Up slope from

the PFS, boring WES-6-21-63 encountered a grey, fine-grained, hard limestone

at approximately tte 537 ft MSL elevation which is approximately 4.5 ft thick.

* Pleistocene is time period from 2-3 million years ago to 8000 years ago and
holocene is from 8000 years ago to present (Bates and Jackson 1980).

10
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This limestone is the Glen Dean Limestone, the upper most formation of the
Stephensport Group. Overlying the Glen Dean Limestone is siltstone, lignite,
and shale of the Mansfield formation. Underlying the Glen Dean Limestone is a
dark grey, soft shale from the Hardinsburg Formation.

11. In cross section C-C', a predominantly stiff, alluvial clay underlies
the PFS and ranges in thickness from 17 ft (EPA-4-83) to 25 ft (EPA-1-83). EPA
borings also identify the ancestral Turkey Creek Channel and encountered the
Hardinsburg sandstone at approximately the 502 to 508 ft MSL elevation. To the
northeast at boring WES-6-17-81l, sandstone lies within a few feet of ground
surface at approximately the 509 ft MSL elevation. Drilling logs for all ORR
borings are presentad in Appendix A. Appendix B graphically summarizes the
lithology from the field logs.

Laboratory Soil Test Results

12. Laboratory classification of NWSC soil samples was according to the
Unified Soils Classification System (USCS) as shown by Figure 7. Soil at the
ORR is predominantly clay (CL). 1In fact, from a total of 37 undisturbed and
disturbed samples (1981 and 1983 studies), 89 percent were classified as a clay
(CL) and the remaining 11 percent were either a clay (CH) or a clayey sand
(SC). Laboratory classification of the clay underlying the TFS in flashing
pits 1 and 2 was a CL at both sites. Average soil density and water content
are 109.5 pounds per cubic foot and 17.7 percent. Average soll permeability
from 4 samples (includes 3 samples from PFS was 3.61 x 10_6 centimeters per

7 to 9.21 x ],0_b cm/sec. Soil

second (cm/sec) witn a range from 3.70 x 10~
Cation Exchange Capacity (CEC) ranges from 3.71 to 11.20 milliequivalents per
100 grams of material. Soil test results are presented in Appendix C.

Ground Water

13. Four monitoring wells were installed for this study. DMonitoring well
WES-6-14A-83 was installed adjacent to damaged mounitoring well WES-6-14-83
which was later removed and grouted. Monitoring well WES-6-21-863 was installed
up gradient from the PFS to replace the existing ground-water monitoring
system's up grdient well,'WES—6—16—81, which will become a down gradient well
after construction of the PFS. Monitoring wells WES~6-22-83 and WES-6-23-83

were installed to supplement the existing monitoring network. Well completion

diagrams for all ORR monitoring wells are presented in Appendix D.
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fingers, the vater and gloss dieap;war frow the surfece, the pat atiffens, snd gante 811t prosesses only very slight dry strength. F£ilty fine sends and silts
finally 1t eracks or srusties. The rapldity of appearsnce of vater during have about the sasw alight Ary atrength, dul cen be 4istinguished by the feel
sharing and of ita disappearance during sgueering ssefst in identifying the vben pradering Lhe dried specimmee. Fise sand feels gritty vbarves & typleal aflt

charscter of the fines In o soil.

bas the ssocth fesl of flowr.

Yery fine clean sands give Lhe quichest and wat dlstinct reaction vheroas o
plentic clay has no reartion inorganic siite, wuch &3 & ypical roek flour,

shov » moderataly quich reaction,

Toughness {constetency near plastic iimit}

After partizles Jarger thas the Bo B0 stece 2032 are rrwevyd, 8 ¢pesipen of goll
about cre-half inch cut+s in size, 1t wnlded to the conslstency of putty. If too
Ary, water sust be adisd and {f sticry, the specimen ahould be epresd out {n e
thin layer and sllcwed to lose some mcisture by sveporation. Then the specimen
18 rolisd out by hand on s emccth surfece or betveen the palms into & taresd about
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Figure 7. Unified Soils (lassification System




14. Two grourd-water contour maps are shown for the ORR; Figure & presents
a ground-water contour map from EPA borings and previously existing ORR wells
for 20 June 1983 ard Figure 9 presents a ground-water contour map from previously
existing and recently installed monitoring wells for 6 October 1983. EPA
borings were grouted prior to drilling mouitoring wells WES-6-21-83 through
WES-6-23-83 and are consequently not shown in Figure 9. Regional ground-water
flow at the ORR is to the east with a component of flow from the southwest and
west as shown by Figures 6 and 9. In Figure 8§ at the PFS, a third component is
indicated by ground-water measurements from EPA borings with flow towards the
northeast or towards monitoring wells WES-6-15-81 and WES-6-17-81. Water table
elevations for 20 June 1933 range from approximately 508 ft MSL (EPA-2-83) to
500 £t MSL (WkS-6-18-8l) for a vertical.difference of slightly less than 8 ft
over a horizontal distance of approximately 500 ft. In Figure 9, the regional
ground-water pattern is similar, but the overall water table elevation is
lower. Water table elevations on 6 Octbber 1983 are approximately 4 to 5 ft
less than for late spring or early summer in Figure 8, where snow melt and
higher precipitaticn rates resulted in a higher water table. Water table
elevations for 6 October 1983 range from approximately 499 ft MSL (WES-6~16-81)
to 496 ft MSL (WES-6-18-81) for a vertical difference of less than 3 ft over a
horizontal distance of approximately 350 ft. The new up gradient monitoring
well, WES-6-21-83 which is located approximately 400 ft up slope of WES-6-16-
81, has a water tatle elevation of approximately 542 frt,

15. The water table at the TFS in pit 1 is approximately 9 ft below the
impermeable liner during the spring and approximately 13.5 ft below the impermeable
liner during the fall. Ground water is flowing in fractures in the sandstone
rock beneath the TFS. At the PFS, the water table was approximately 17 ft below
ground surface at toring EPA-1-83 during the spring. During the fall, the water
table is estimated to decline an additional 4-5 ft at this site. Ground water
is flowing through the soil at the PFS. Ground-water measurements from ORR

borings and monitoring wells are presented in Appendix E.
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2ART IV: CONCLUSIONS AND RECOMMENDATIONS
Conclusions

16. The conclusions from this study are:

(a) The most favorable siting area for a hazardous waste flashing
facility at the ORR is adjacent to and west of monitoring well WES-6-20-81
because soil thickness and depth to the water table are favorable.

(b) Low permeability soils underlying the flashing sites should
minimize vertical migration of contaminants to the ground water because about
a 3.5 ft thick iow permeability soil occurs between rock and the impermeable
liner in each flashing pit at the TFS and a 9 to 14 ft (depending on seasonal
water table fluctua:ion) low permeability soil occurs between the estimated
position of the impermeable liner and the water table at the PFS.

(c) Ground-water flow parallels the surface drainage and is to the
east in rock fractures at the TFS and in soil at the PFS at an average depth
below ground surface of about 13 ft. Ground water will fluctuate about 5 ft
depending on seasonal precipitation.

(d) Ground-water monitoring wells are located down gradient from
both disposal facilities and should enable the RWSC to detect ground-water

contamination that may be associated with the disposal operation.
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Recommendations

17. In addition to the operational and envirommental precautions to
minimize the introduction of contaminants at the ORR as defined in the "Environ-
mental Assessment of Explosive-Contaminated Metal Components Flashing Facility
at Crane Army Ammunition Activity” (i.e., leachate collection system, covers
for flashing pits, vegetation on surface slopes, etc.), the following recommendations
are made:

(a) Upon convarsion of the TFS to a permanent facility (i.e., replacement
of the plastic impermeable liner with a rubber membrane liner in each pit), the
effects of thermai incineration on the plastic liners should be determined and
appropriate action :taken as required.

(b) During construction of the PFS, surveyed elevations from each flashing
pit base should be obtained to define exact position of impermeable liner with

reference to the wa:ter table.
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APPENDIX A
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BORING LOG

FIELD DATA
Project __NWSC Groundwater Study Site Crane, IN Date_27 Oct. 1981
Location _01d Rifle Range Job No.441-G150,11GR21/22
Drill Rig _Failing inspector J. Dunbar Operator __C. Drake Surface £l _505.06  Boring No. __WES-6-14-81
STRATUM DRIVE SAMPLE
SAMPLE | DATE TYPEOF | Hyd. CLASSIFICATION AND REMARKS
NUMBER | TRBBN | rroM | 70 | FROM | TO | FROM | TO SAMPLER | preshcont
3" Shelby
1 270ct|0.0 0.0} 0.50.0 |1.61 Tube Q_|ST |Sandy clay (CL) and sandstone gravd
1A 0.51 1.0 ]1.61 |1.89 0 |Jar | brown in color, moist, and low
1.0 1.5 0 plasticity.
1.5 2.0 0
2.0 1 2.5 Sample length; 1,89 ft
3.44 0.0 5.0 [——1——| 7" Folding Auger|——| Cleanout; assumed stratum chang
2 270ct {3744 5.0 { 5.5 {5.0 7.06 {3"Fixed Pisy 0O {ST |Sandy clay (CL}: grey to brown in
2A 5.5 6.0 17.06 17.30 ton Sampler 0 {Jar | color, moist, and low plasticity,
6.0 | 6.5 0 Water level at 4.0 ft,  ten minuted
6.5 7.0 0 later, water level at 3.4 ft.
7.0 7.4 10 Sample length: 2.30 ft
5.0 110.0 |71 7" Folding Auger Cleanout
WES Joiwe 819 eoimion oF nov 1971 may Be useo 3" Fixed Piston Sampler = 3" F.P,S. Sheet 1 of 2 Sheets



BORING LOG

FIELD DATA
Project Site Date
Location , Job No. —
Drill Rig Inspector Operator Surface El Boring No. _WES-6-14-81
N
SAMPLE | DATE STRATUM DRIVE SAMPLE TYPEOF . Hyd. CLASSIFICATION AND REMARKS
NUMBER | TAKEN| erom | To | FROM | TO | FROM SAMPLER 1, e
3 27 Oct}11.8 10.0110.5 [10.0 {11.67}{ 3" F.P,S, 0 Clay (CH): dark grey in color,
3A 10.511.0 |11.67 (11,89 0 uniform, soft, and high plasticity
11.0411.5 10
11.5 |12.0 30
12.0 |12.4 70 Sample length; 1,89 ft
10.0 |15.0 ‘7"Folding Auger Cleanout
4 27 Oct 15.0 {15.5 {15.0 17.07 | 3% F.P.S 0] 8T | Clay (CH): same as above~ water
4A 15.516.0 117.07 2 0! Jar | level rose to 2.6 ft after lunch
16.0 16.5 0
16.5 117.0 0
17.0 [17.39 0 Sample length: 2.32 ft
17.5 115.0 {L7.5 7" Folding Puger Cleanout: installed well.

WES o 819

EDITION OF NOV 1971 MAY BE USED

Sheet 2 of 2 Sheets




BORING LOG

FIELD DATA
Pl‘OjECt NUSC Cround = Water Qt‘nr]};lx Slte Crane, IN DatE_[! August l()ﬁi_
Location __Qld Rifle Range Job No.441~G150,13GR21/22
Drill Rig _Tailing Inspector__ J. Dunbar Operator ___C. Drake Surface EI _505,87  Boring No. MES=6-14A~83
cCAMDI T MATE STRA} U‘\“ DR[VE SAMPLE T\,.-.E CF
wimnrs | Taxer e CLASSIFICATION AND REMARKS
NOMBER TAXEN ] FroM | to | FroM | TO | FRoM | TO SAMPLER
_Aup 1 0,9 1 5,6 10,0 (15,6 5"Folding Auger Gravelly clay(CL): Dbrown with
L 15,6 120,0 6"RockBit streaks of grey, soft to stiff,
organic matter to 3 ft, approx.
54._very fine sandstone gravel,
Water at 2 ft.
5,6 |12.5 Clay(CL): brown with streaks
of grev, verv thinly hedded,
soft to stiff, wet,
12,5 120.0 Clay(CHY: _grey and dark greyv,
o saft, highly plastic.
5 Aue 0.0 [20.0 6'"Rock Bit Required to redrill and flush
0.0 (20,0 4"PVC Casing mud from boring used 4 in PVC
casing to install monitoring well,
WES Jauoe 819 EDiTiON OF Nov 1971 MAY BE USED Sheet 1 of 2 Sheets



BORING LOG

WES [ 81

9

FIELD DATA
Project : Site Date
Leeation § Job No.
Drill Rig Inspector Operator Surface El Boring No. WES-6-14A-83
SAMPLE  DATE idlialley DRIVE SANPLE TYPE OF CLASSIFICATION AND REMARKS
NUMBER | TAKEN | oo | 1o | FrROM| TO | FROM | TO SAMPLER
Pulled casing while pouring gravel
| around screena. .
NOV 1971 MAY BE USED Sheet 2 of 2 Shieets



BORING LOG

FIELD DATA
Project NWSC Groundwater Study Site Crane, IN Date 30 Oct, 1981
Location __01d Rifle Range Job No.441-G150.11GR21/22
Drill Rig __Failing |nspector__J. Dunbar Operator __C. Drake - Surface EI __510.42 Boring No. WES-6-15-81
TRATUM RIV SAMPLE
SAMPLE | DATE |__° ORIVE TYPEOF  |Hyd, CLASSIFICATION AND REMARKS
NUMBER | TAKEN| rrom | 1o | FROM | TO | FROM | TO SAMPLER b asdCont
3"S¥e%by
1 30 Oct 0.0 0.0 0.5 | 0.0 | 1.35 ube” - 0| ST | Sand (SP) and sandstone fragments:
1A 0.511.0 | 1,35} 1,55 0] Jar| brown to orange brown in color, ve
1.01] 1.5 50 fine to fine-grained, and dry.
1.5] 2.0 120
2.4 2.0] 2) 700 Sample length; 1.55 ft
0.0] 2.75 7" Folding Auger Cleanout{ bedrock starts at 2.4 f
0.0] 2.8 5 _5/8" Rock [Bit Cleanout
31 Oct 2.8 4 x 5 1/2"Cdre See page two for core log.
Barrel

WES Ji05. 819

EDITION OF NOV 1971 MAY BE USED

Sheet 1 of __3

Sheets
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BORING LOG
FIELD DATA

Project NWSC Groundwater Study

Site

Crane, IN

Date _2 Nov, 1981

Location  Old Rifle Range

Job No441-G150.11GR21/22

Orill Rig _.failing Inspector __J. Dunbar Operator _C._Drake Surface EI 527,88 _ Boring No. _WES-6-16-8]
STRATUM DRIVE SAMPLE
SAMPLE | DATE STYPE OF  Hyd. CLASSIFICATION AND REMARKS
NUMBER | TAAENY FroM | To | FROM | TO | FROM | TO AMPLER b resdcont
3% Shelb
1 2 Nov | 0.0 0.010.5 | 0.0 1,37 fﬁbey 0} ST | S11t (ML) brown in color, unifor
1A 0.5{1.0 | 1.37|1.52 0| Jar| dry, and stiff.
1.01 1.5 200
1.5 2.0 480
2.01] 2.5 620 Sample length: 1,52 ft
0.013.,0 7" Folding Auger Cleancut: very hard
4,51 3.015.0 5 5/8" Rock [Bit p——| Cleanout: softer at 4,5 ft
2A 2 Nov 4,5110.0 5.015.4 5,0 |5.4 3"Fixed PisH 700 | Jar| Sandy silt (ML): brown in color,
ton Sampler dry, low plasticity, and contains
5-10% fine to medium sand.
10.0 | 27.0| 5.0 45.15 5 5/8" Rock [Bit Clay shale: brown in color, very
stiff to hard, weathered, and
slightly moist in regions,

(o]
WES o 819 epiTion oF nov 1971 MAY BE USED

Sheet____1- of 2 Sheets




BORING LOG

FIELD DATA
Project Site Date
Location Job No.
DrillRio__~ Inspector_... . Operator_ __ Surface EI Boring No. WES«6-16-81
STRATUM DRIVE SAMPLE
iﬁ'&?i TDAA\KTEEN STAYMP'ng; CLASSIFICATION AND REMARKS
E FROM| TO | FROM | TO | FROM | TO
27.045.15 Sandstone: brown in color, medium

hard, and fine~grained.

Encountered water between 35 and 3

129

Meausred water level after 49

minutes and it rose to 31,97 ft.

Drilled to 45,15 ft and blew water

from hole. Rinsed hole three time

o7

with clean water to remove mud,

Installed well,

WES Jaowse 819

EDITION OF NOV 1971 MAY BE USED

Sheet of Sheets




BORING LOG
FIELD DATA
\
Project __ NWSC Groundwater Study Site Crane, IN Date 10 Nov, 1981
Location __0ld Rifle Range _ Job No441-G150,11GR21/22
Drill Rig __Failing Inspector . Dunbar Operator . C. Drake Surface E1510.73 Boring No. WES-6-17-81
M A .
saupie | pate | STRET DRIVE e TYPE OF ~ [Hyd. CLASSIFICATION AND REMARKS
NUMBER | TAKEN| erom | TO | FROM | TO | FROM | TO SAMPLER  lpresdcont
3% Shelby
1 10 Novi 0.0 0.0} 0.5 0.0 1.39 Tube ol sT. | clay (CL): brown in color, soft
1A 0.5 1.0 1.39 [1.57 0! Jar| slightly moist, and low plasticiryl
1.011.5 30 Sample length: 1,57 ft
20 1.512,0 700
10 Nov|l 2.0 0.0117.5 6 3/4" Rock |Bit |——| Sandstone; brown, fine-grained,
and medium hard. Checked hole fo
water at 6,8 ft, 10,0 ft, and
12.4 ft, Molsture at 12.4 ft,
777777 Water visible from 12.4 to 17.5 ft
i coming in from sidewalls.
10 Now 22.5117.5]22.55 4 x 5 1/2"Core |——| Sandstone: see page two for log
] Barrel
of core.
WES o, 819 eoirion of NOV 1971 MAY BE USED Sheet 1 of 2 Sheets



Hele No. WES-6-17.81

OIVisiow TMATALLATION ""‘“7 2
DRILLING LOG J L.S5. Navy ] Crane, IN jor [ sweers
) rnc.uact o L€ AnD TYPE O BIT L X 3 173 In viamond
NWSC Croundeater Study (N O] FTVATION SASWH ITE M o WIS
2 LOCATION (Tonrd naies or 51mtiarg MSL
‘;‘Rl nk‘ f Lo R, L 12. ‘Nk”u'lcfuﬂl'l'l DESIGRATION OF ORILL
3 ILLinG
cEEs Failing 1500
13, TOTAL MO OF OVER- josTunmto j unoisTURGRO
Nl s ehe e on waming rinial BURCEN JAMPLES TAKEN! surg i one
WES-6~17-81
3 WAME OF ORILLER 14 TOTAL NUMBER CORE BOXES zZero
Q) 13 ELEVATION GROUND WATER
4 DIRECTION 3F miLE |eTamrEO icommLgY D
(Dvamtican (Climcrinen ote. rmou vxay, | 1Y OATE HOLE | 10 %ov. 61 i 10 Nov. Bl
he \7. ELEVATION TOP OF HOLE 510.73
7 THICKNESS OF CVERBURDEN 2.0 ft
Toteraon ~ - 8. TOTAL CORE RECOVERY FOR nomuc 24.62 1
" DRILLED I8nTO MOCK 20.55 ft¢ . s URE IV N c1c(‘
4 TOTAL DEPTH OF MOLE 27,85 fr ;7. L/Ilk/ﬁ/wﬁ-
-E acx on REMARKS
ELEVATION| OFPYW | LEGEND c‘-‘“"‘c(‘x‘,‘.'.‘::“:;:""‘"‘-‘ / ACoyv. |SAMPLE | (Driting (me meter loss, denth ot
0 b < 4 . ¢ [
935170 -
1] From 17.5 to 18.0 fr, 1/4-344 1in. -
" ayer sty {brown -
492.73{18.07 alternating layers of rusty 10 Hov. 81 =
. to dark brown sandstone. ) —
AT AL - Run 1 —
s Bewan 1113 Reo 5:05 |
—— End 1:56 Loss - —
- Tima 43 wnin Gaja -~ t—
. Drl timo 43 min . —
491.73 19._05: Hyd press 100ped —
. dater pross - -
. Sandstone: brown in color, juniforp, RiH 50=75% —
. fine-grained quartz sand, agd medipm Drl Action  Smooth F—
- hard. Pyrite crystals withjoxidatjion Yl ret -
"+ rims from 21.65-21.9 ft and|at Brown —
490.73{20.07 - 22.35 fr. _ —_
3 [~
-4 —
— L
489.73| 2147 -
e—— -
-t —
488.73] 22.07 -
. Run 1 100 | - .
- -
- -
] Reamed hole out with 6-3/4 §n [~
487.74 23,47 —
* ‘g_‘ rock bit and rinsed hole wilh ?:—
- clean water. Water level cjme —
- up overnight to 12.7 fc, Blew [~
] dry and installed well. —
] —
-~ p—
" —
— S
'" -
3 —
7 —_
- [
...* —-
. -
= [~
g .—;———
n -
" —
EN.&:??“ 1836 erevious EDITIONS are O8sOLETE. FROJECT l"°"‘ no.

(TRANSLUCENT)




BORING LOG

FIELD DATA
Project NWSC Groundwater Study Site Crane, IN Date_ 13 Nov. 1981
Location _ 0ld Rifle’ Range , JobNoﬁAl?G15O.11CR21/22
Dritt Rig _Failing Inspertor_J. Dunbar Operatar  C._Drake Surface EI_508.03  Boring No. _WES-6-18-81
STRATUM DRIVE SAMPLE
SAMPLE | DATE TYPEOF  [iyd. CLASSIFICATION AND REMARKS
NUMBER | TAKEN| rrow | To | FROM | To | FROM | TO SAMPLER |5 esdCont
3" Shelb
1 13 Nov{ 0.0 0.0{0.5 | 0.0 | 1.63 Tubey 0| ST | Silty sand (SM): brown to rusty
1A 0.5/1.0 | 1.63]| 1,78 0| Jar| brown in color, fine-grained, and
1.011.5 20 little cohesion,
1.5] 2.0 280
5.0 2.0] 2.5 380 Sample length: 1,78 ft
0.015.0 7" Folding Auger Cleanout
2 13 Novj 5.0 5.0/ 5,5 | 5.0 | 6.58|3"Fixed Pis4{ 0| ST | Sand (SP)s brown in color, unifor
2A 5.5{ 6.0 | 6,58] 6.78 R SAMPLET | a5l gar fine-grained quartz sand, and
7 6.0] 6.5 320 slightly damp.
6.5 6.5] 6.75 720 Sample length: 1,78 ft
6.5110.0| 5.0(26.6 5 5/8" Rock |Bit Sandstone: brown, weathered, and
fine~grained
10.0(11.5 Sandstone :with clay/shale lenses,
11.5| 14.4 Sandstone:; brown, fine-grained,

WES o5, 819 eoition oF NOV 1971 MAY BE USED Sheet 1 of 2 Sheets




BORING LOG

FROM T0 FROM T0 FROM T0

FIELD DATA
\
Project Site Date
Location : Job No. ___
Drill Rig Inspector Operator Surface El______ Boring No. _WES~6-18-81
STRATUM DRIVE SAMPLE

SAMPLE DATE TYPE OF
NUMBER | TAKEN SAMPLER CLASSIFICATION AND REMARKS

and soft.

14.4 1 26.6

Sandstone: brown, fine-grained

and hard, _

Water at 16,6 ft.

Jetted hole twice to clear water

and installed well,

WES 5. 819

EDITION OF NOV 1971 MAY BE USED

Sheet 2 of 2 Sheets




BORING LOG
\ FIELD DATA
Project __ NWSC Groundwater Study Site Crane, 1IN Date _23 Nov, 1981
Location _Old Rifle Range Job No441=G150,11GR21/22
Drill Rig _Failing  inspectorJ. Dunbar Operator ___C. Drake Surface E1.503,42  Boring No, WES=6-15-81
TRATUM RIV SAMPLE
SAMPLE | DATE > DRIVE TYPEOF  iHyd. CLASSIFICATION AND REMARKS
NUMBER | TASEN | From | 1o | FROM | To | FROM | TO SAMPLER I - asdcont
0.0 0.0]5.0 7' Folding Cleanout: 0.0 to 5.0 ft is disturped
Auger
g from setting up. Had to dump load
3.0 of gravel to firm up_area,
1 23 Nov| 3.0 5,01 5.5 | 5.0 | 6.88%3"Fixed Pig~ O ST | Clay (CH): grey with streaks of
1A 5.5 6.0 6£.881 7.13 ton Sampler 0| Jar| brown, soft, and high plasticity.
6.0] 6.5 0 Water in hole after cleanout~ 8 fti
6.517,0 0 Sample length: 2,13 ft
7.017.5 10
11.75| 5.0/10.0 7" Folding Auger Cleanout: assumed stratum change
2 23 Nov| 11.75 10.0 IL0.5 [10.0 |11.66{3" F.P.S. 0] ST Sandy clay (CL): dark greyv in colpr,
2A 10.511.0 {11.66111.96 0| Jar| soft, low to medium plasticity, ang
11.0 1.5 0 contains 20% very fine-grained sand,
11.5412.0 0
12.0112.39 0 Sample length: 1,96 ft

WES ;ﬁ:n 819  eciTiON OF NOV 1971 MAY BE USED %* 3" Fixed Piston Sampler = 3"F,T.S. Sheet 1 of 2 Sheets



BORING LOG

\ FIELD DATA
Project Site Date
Location Job No. -
Drill Rin Insnactar woeoe—— Operator Surface EI Boring No. WES-6-19-81
SAMPLE | DATE STRATUM DRIVE SAMPLE TYPEOF  lHyd, CLASSIFICATION AND REMARKS
NUMBER | TAKEN | rrow | 7o | FROM | TO | FROM | TO SAMPLER — Ipresdcont
16.79 10.0115.0 7" Folding Auger | Cleanout; assumed stratum _change |
3 23 Nov 16.75 15.015,5 {15,0 |17.06|3" F.P,S, 0| ST | Gravelly clay (CL): brown to grey
3A 15.516.0 117.06117.36 0| Jar| with traces of red and green, fine
16.01]16.5 0 to medium sized gravel, soft, and
16.517.0 0 low plasticity,
17.0117.40 0 Sample length: 2,36 ft
20.0 |1 15.0120.0 7" Folding Auger Went additional few ft to provide

better seal at surface,

WES e B19  EDITION OF NOV 1971 MAY BE USED

Sheet 2 _of__2 Sheets



BORING LOG

WES o0 819 coition oF NOV 1971 MAY BE USED

FIELD DATA
Project NWSC Groundwater Study Site____Crane, IN Date 24 Nov, 1981
Location __0ld Rifle Range : Job No441-G150,11GR21/2
Drill Rig __Failing |nspector_J. Dunbar Qperater C. Drake Surface E1515.68__ Boring Ng, _WES-6-20-R1
SAMPLE | DATE STRATUN DRIVE SAMPLE TYPE OF . Hlyd. CLASSIFICATION AND REMARKS
NUMBER | TSN | from | To | FRoM | To | FROM | TO SAMPLER o asdcont
3" Shelb
1 |24 nov| 0.0 0.0/0.5 {0.0 |1.78 Jegey 0|8T.| silt (ML), brown in color, soft, |
0.511.0 {1.78] 1.95 .0l Jar| low plasticity, and dry.
1.011.5 25
1.5(2.0 75 Sample lengths: 1.95 fr
2,01 2.5 380
0.0(5.0 7" Folding Auger Cleanout
2 24 Nov 5.015'5 5.0 6,75 |3"Fixed Pis+ 0] 8T Silt (ML): brown in color with
t S ler ) _
2A 5,516.0 16,751,950 ~am 0 | Jar | traces of grey, soft, and low
6.016.5 - 10 _plasticity.
6.517.0 230 Sample length: 1,95 ft- chucks sl
7.0 7.5 380
25 Nov 8.0 | 5.0 (8.0 7" Folding Aliger Cleanout
Sheet 1 of 2 Shects

pped



BORING LOG

FIELD DATA
Project Site Date
Location Job No.
Drill Rig Inspector Operator Surface El__________ Boring No. ___WES=6-20-81
STRATUM DRIVE SAMPLE
;ng TDAAKTEEN JAYMPPELOE CLASSIFICATION AND REMARKS
FROM | To | FROM | TO | FROM | TO E
25 Nov 8.0/(30.5| 8.0/ 30.5 5 5/8" Rock {Bit Sandstone: brown in color, fine-

_grained, and weathered, Water

encountered around 20.5 ft

Installed well

WES ;o5 819

EDITION OF NOV 1971 MAY BE USED

Sheet ___2 of __2

Sheets



BORING LOG

FIELD DATA

Project ___NWSC Cround = Water Study, Site __Crane, 1IN Date 16..July 1983

Lecation _01ld_Rifle Range Job No0.441-~C150, 13CR21/22

Drill Rig __Failing Inspector __J. Dunbar Operator __C. Drake Surface El 525.27  Boring No. WES=6=21-83
SAMPLE | DATL STRATLIM DRIVE SAMPLE TYPE QF

- e CLASSIFICATION AND REMARKS

NUMBER | TASEN | krom | to | From | To | FROM | TO SAMPLER
|16 July 0.0|.7.6.{ 0.0 }18.1 5"I'olding Auger Clay(CL): brown. soft to stiff, |

— _dryv, sandyv.
7,01 9.6

_Gravelly clay: reddish_brown, red

sandy, pravelly {(med, hard fer-

_ruginous gravel) stiff to very

stiff, dry, massive,

-y

| PR, R i o 1
Drowing, very SLAEL ;H'_y.,

silty, very thinly beddod.,

] 10,61 11.6 Clay(CH): grey , very_stiff, drv,
o 3 cilty, very thinly bhedded.
17.6 11606 Clav (e  hrown, anflt tno atiff
R . : : s .
silty, slightly damp, very thinly
bedded.
PP CORM o Cleont 1 4 197 Clomambe
WEY Jan 74 819 EDITION OF NOV 1971 MAY BE USED Sheet __ 1 of ___2 olicets




Ly

BORING LOG
FIELD DATA
Project , Site Date
Lecation Job No.
Drill Rig _ Inspector Operator Surface EI_ — Boring No. WES§=6=21-83
L ' L
Ay e P STRA UM DRIVE SAMPLE -
&%’;LEFR TD'_;‘“QE}J ;AYMprSE CLASSIFICATION AND REMARKS
! FROM 0 FROM T0 FROM T0
16,61 17,0 _ - . Shale: grey, soft ro stilf, sligh
_damp. .
17.01.17.6 | dignite: black, earthy, sandy, soft
18Juls] 17,61 38.5 118,11 48.0 6" Rock Bit Siltstone: brownish grey, light tf
dark_grey, soft, thinly bedded,
138,51 39,0 Shale: vrey, soft
39.01 43,5 Limestone: grey, veryv fine-grained
hard-water at 39 [¢,
43.5 1 48.0 Shale(?): no cuttings, soft
181uly ~ A Installed well-rinsecd _boring severdl
times to remove mud,
WES Jause 819 EoiTion oF nov 1971 MAY BE USED Sheet ___2 of 2 Sheets




BORING LOG
FIELD DATA

Project _NWSC Ground - Water Study . Site __ Crane, IN Date 25_Aupust 1983

Lecation _0ld _Rifle Range Job No.441=0150,130R21/22

Drill Rig __Failing Inspector___J,. Dunbar Operator _C. Drake Surface E1 507.64 _ Boring No. _W1S-6-22-83

SakFLE | paTE STRATLIM DRIVE SAMPLE TYPE OF

JAMFLE Al

N Y T CLASSIFICATION AND REMARKS

NUMBER | TASEN ] From | to | FrRoM | TO | FrROM | To SAMPLER

25Aup | 0.0 [4.6 0.0 | 4.6 5"FoldingAuger _Clayey sand(SM) and sandstone gravel :
brown, soft to stiff, very fine-
grained sand (25%), sandstone
_gravel approximately 25%,
4.6 26,0 |4.6 |26.0 5-5/8" Rock [Bit Sandstone: brown, reddish brown, |
uniform, very fine-grained, weathejed
s I soft, water at 14.6 ft
12600 —= . _Shale(?): possible change —= no
cuttings.
25Aup . Rinsed boring with water to.clear.
. mud. Installed monitoring well,

Y=y FOoORM

WES . .: 819 eoiTion oF nov 1971 MAY BE USED Sheet 1 of 1 Sheets




BORING LOG

FIELD DATA
Project __ NWSC Cround - Water Study . Site __Crane, IN Date 30_Scptember 19
Lecation .. Qld _Rifle_Range Job No.441-C150,13CR21/2?
Drill Rig - _Failing lnspector _J. Dunbaxr __ Operator _B. Harried  Surface EI_506.41___ Boring No. MES=6=23-81
- - STRATUN DRivVE SAMPLE -
i/l\lMPLc TD,H_L STA\:;;)ELSE CLASSIFICATION AND REMARKS
NUMBER | TAKEN Y raom | ro | From | 710 | FROM | TO

L |30Scpyd_0.0].4,3__

27.0

5-5/8"RockB1t

Sandy clay(ClL): brown, soft to

stiff, dryv., sandy-verv finc graine

Sandstone: light brown, brown and

reddish brown, very fine-grained,

uniform, quartz sandstone, soft

and weathered to 24 ft water at

16 ft,

308ent Installed well
M S 1 f__1 Sheets
WES ©oM. 819 heet 0

EDITION OF NOV 1971 MAY BE USED




BORING LOG

FIELD DATA
Projecy _NWSC Disposal Site Characterization  Site_ Cranc, IN Date .10 June_1933_
Location0ld Rifle Range Job No. 441-C150.,13CR21/22
Drill Rig _Fniling . Inspector __.J. Dunbar Operator _C. Drake Surface E1 525. 32 Boring Mo. EPA=1-83
o ~ SERATUM DRIVE SAMPLE TV DE ¥
SAUPLE | DATE . 'YPE OF HYD , CLASSIFICATION AND REMARKS
HUMBER i;g}igil FROM 0 FROM 10 | FrRoM 10 SAMPLER PRESSY CON
1 10 Juni 0.0 0.0 0.5 0.0 . 3"Fixed Pist| 100 | ST_{Clay(CL): _brown. soft, damp _______
1A . 0.5 1.0 2.4 150 Var |sliglitly _send y_{very._ fine-grained),.
1.0} 1.5 200 _isoft .
N 1.5 12,0 400 _ .
U IS N 2.0 }12.5 - 1400 | ____|Sample length:_ .2.5_f¢t
N N 00 5.0 5"Folding Auper ___|Cleanout -
2 |0 dunp 5.0 3.3 5.0 | 7.3 |3"Fixed Pist| 150 | ST |Clay(CL): mottled brown and grey,
24 5.5 | 6.0 7.3 } 7.4 _200 Har ldamp, soft, stiff e
. N 6.6 | 6.5 _ e 26000 o e
o 16.5 7.0 300 e
7.0 7.4 3300 Sample length: 2,4 _f
5.0 10,0 5"Folding Auger Cleanou
3 10 Iunb 10.9 070 f10.5 0.0 1105 B"Fixed Pistl 750 lar |Clay(Cl): grey and brown, sandy
WES iy 819 eoiTion oF NOV 1971 MAY BE USED Sheet 1 of 6 Shieets



BORING LOG
FIELD DATA

Project o ) Site Date
Location , Job No.
DrilRig ... _ Inspector ___ . __. Operator Surface El — Boring No. _LPA=1-83
e | E F;;:ATU:O FR;XUVETO FR;:MPLio ;J;ig; CLASSIFICATION AND REMARKS
- Core ?[{8—
Y Juné10.5) o 110.5.113.8 110.5 113.8_ hx5-1/2"Barré - funl Bandstone. and.clay(CL): _brown,tan_

wmd _grey, very fine-frained, predomd

inantly_quartz sandstone interbedded

~pith_ brewn _sandy clay.__Recovered. .

ipproximtely 2 ftr with _sandstone
Lrapments _ranging [rom [ine rto.coard

rravel.  Recovered twe core plcces .

approxe 0.4 ft long. - Sandstone_is.

friable and la ger {rapments moderat

friable, very_[inc-grained.

N R SRR - e prill Time 49 win: =
WES 705 819 eoition oF nov 1971 MAY BE usED Sheet... 2 of __6___ Sheels

ely



BORING LOG
FIELD DATA

Project

Site

Date

Location
Drill Rig

Job No :

Inspector

_. Operator

Surface Bt Boring No. LPA-1-83_ .

v H:O'Mm : UD FR;:WL:_O o OF CLASSIFICATION AHD REMARKS
- CGTa T00F
MY June 13,8 119,00 [x51/2"Barre} _300|Rkun2Bandstone_and_clay(CL).:__60% weathel
— sandstone interbedded with 407 sandy
clay(clL);-sandstone is brown, and red-

b b fish brown, very fine-grained, pre-.

ST B Hominantly quartz_sandstone, clay id
BE— N IO e brown and_reddish brown. ._Sandstone.
I N _ | _[ragments_range _from fine_ to_coarse
e wavela
N S e Recovered: approx, 2.0t |

I N B ebosse N 30000
N S D, _ Prild Wime: 53 min. . L
el Jung 2400 19.0_ | 24.0-fix5L/2" 8r¢c 1300 | runshanas tone and clay(CL):  No._recovers

o pxcept for several gravel sized sand-

stone [ragment

)rill Time: 8 min. e
ater at 24 fr.,
FORM Sheet 3 of G Sheets

‘Y,‘ES JAM 74

~0

EDITION OF NOV 197! MAY BE USED
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BORING LOG
FIELD DATA

Project

Site

—_ Date

Location

OrilRig_______

Inspector

Operator

Surface FI

Job No
Boring No. EpA-1-83

SAMPLE
HUMBER

DA

DATE
TAKEN

STRATUM DRIV

SAMPLE

TYPE OF

FROM TO

FRCM

SAMPLER

CLASSIFICATION AND REMARKS

Al Jdw

c_ 24,1}

24,0

e
e

itcH r
ampler

25,03

Saudstonex,ﬁtan, brown, .and reddish

brown, very fine-grained uniforn ——

quartz, very_ friable to moderately

—_— _ e e e fxdables.
I R N — ]25.0 5 5/8"RockBit _ [ |cleanout e
Ml gewje ) 25.0(29.8. 4x51/2"M3¥Pd1__ |Rund|See Page s
M e Y 25.8132.3 " W ___ _{Runs _ . S
- A1 dwe. 35,9 232.3135.9 " " e JRunby e e
T e — || lDdrilled_last throec runs with water,
— . L S R o S Left hole_open to obtain water.
| _ 1 level measurcments, _

Sheet. _ 4. of ___ G___ Sheels




DIVISION IHNLTALLATION
IS o “ . e N
DRILLING LCG .5, Navv MWSC. Crane, 1N
b pHOIECT 10, SIZE AND TYH 5_‘1‘1 .’r“f..zf xOL Diapond
o .. . . R TI DATUM FOI ELEVA NIGNTHOWN T TITM or ML)
_ Pisposal_Site Cloracterization o
L LUCATION (Camidtmanres ar Station) ML
D o 1 U U
ald Rifle Roanve |12 MANNFACTUREITS DESIGHATION OF DRILL
3 ORILLING AGENCY Faitiang 1500
Gl |73 TaTAL MO, OF aven. | [OOITURDEG Tzt o
& HOLE NO(Ae stivum on diawing title] BURDEN SAMPLES TAKEN @ CThree
i tile nuber HE : Q
_ EPA=-1-83 14, TOTAL NUMBER CORE BOXES ..
5. NAME OF DRILLER
¢. Drake 1S, ELEVATION GROUND WATER
— IR EREY {Com e e 77T
6. DIHECTION OF HOLE 16. DATE HOLE H :
(gYvervicar [Thuwcumen ONG. FROM VERT. 0 Jupe_ 1983 5 1L Jdune _juga
17. ELEVATION TOP OF HOLE ",)<]'f“‘\
7. THICKKNESS OF OVEABURDEN 24.0 e Tt
~1'8. 707 AI.7 CORE RECOVERX FOR BORAING -
3. DEPTH URILLFO INTO ROCK 11.9 . SIGRARURE Zj ;%m. e [ -
9. TOTAL DEPTH OF HOLE 15.9 (,/:)Lp 7D 9{;'7,‘4 po—
- = P 1eox oW AEMARKS
ELEVATION| CEPTH [LEGERD c\_Assarchch:: f";’:”EmALS m%luw SAMPLE | (Deitting time, water foam, dapth of
¥ LRY NO. woatlering, arc., (f aignificant
a b < d . ! ° —_
500,620 25 -~ -
[ -
- — il - RSSO /Y -—
e Poran 2:44 bee 4.8 b
e tnd 1:00 Lo e -
— ] . .
_r . . jwo 16 min [T . —
_ Saundstone:  tan, reddish [‘) 1t - _
499,621 26 — ey TR R . r jme 16 min
by b T rown, oxidized, soft, very . .
- - A - ' ’ fyd press 100-300 P8
— fine-grained, uniform, pre ihter pro -
- 3 W ] ¢ - —
- dominantly quartz, weatherepld, OIS 75-1004 -
. . . o - - -
1 bedding is borizontal and N i
- thinly bedded Lrl Action Smooth -
- very 1inly bedded. . Water ret —
—_ 1007 - } -
498.62) 27 Brown _—
— g -
P S—— —
- }—
497.62128 — —
I M _
496, H2(29 ——t7 T -
e -
- Run 4 RQOD=72,97% -
- BL -~ tens  f=
/ %3¢ e
-
495.62{30 _/ Bepan 3127 Leg2.5' |-
. 7, Eud 3:37 . Lome .. f—
- // Tiro 10 min Qain - I
_4// Drl time 10 min |
- - 7 Hyd press 100-200 pst
— / witopr prens - -
494.64 |31 — / Sandstone: see above and 100% P 75100+ —
] sce remarks. Sl Action Saoath .
] / . e -
] / Brown -
- A
R =
1 / Blocked off fractwred ™
1 e 1y - —
493.62 {32 —1 / run. -
- Ruu 5 ROD=0, 07 -
. IR N
] ~ P T -
T Lore z
492,62 (V3 R
- Caie . [
- Sandstone:  sce above tira 15 min
1 100 presas 20 Pst T
~ COLOT prace.-— -
n Lol 75100+ -
1 b A e Saooth -
A91.62 B4 T e gt -
. irown -
— et _
490 62 i - | -
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Hole Ho. 141

Ky

DIVISION INSTALLATION SHe ET 6
DRILLING LOG . ory  SmreTs
1. PROJECT 10. SI1ZE AND TYPE QF BIYT
11, DATUM FOR ELEVATION SHOWN (TBM or MSLT
2. LOCATION (Coordinstes or Station)
12. MANUFACTURER'S DESIGNATION OF ORILL.
3. DRILLING AGENCY
13. TOTAL NO. OF OVER- jotsTurBED TUNDISTURBED
4. HOLE NO. (A4 ahown on trawing titletl BURADEN SAMPLES TAKEN ! H
arf {tia nunber) : H H
. A - x
S WNAME OF DRILLER 4. TOTAL NUMODER CORE BOXES
15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 1ITARTED | coMPLETED
16. DATE HOLE i :
(MIverticar [[JinNcLINED CEG. FAOM VERT. I :
17. ELEVATION TOP 0F HOLE
7. THICKMNESS OF OVERBURDEN
8. TOT AL CORE RECOVERY FOR BORING *
8. OEPTH DRILLED INTO OCK 9 SIGNATURE OF TNSPECTOR
9. TOTAL DEPTH OF HOLID
ASSIFICATION OF MATERIA % CORE {BOX OR REMARKS
ELEVATION| OEPTH [LECEND CLASSIFICATION O RIALS AECOV- {SAMPLE |  (Drilling tbme, water loss., depth of
(Description)
ERY NO. wwathering, efc., it significant
o b < d . { 9
490.62 (15 ] -
— Sandstone: see above -
—] 100%
- Run 6 RQD=1007% [
489.62 136 -] —
-
b
-
}—
—d L
— T
— -
- —
— —
— | —
— h—
— =
- -— -
— —
— b—
- |
— -
— -
— ~
FULQUECT JLE
ENG FORM 18 34 previous EDITIONS ARE OBSOLETE HULE O
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BORING LOG
FIELD DATA

Project NWSC Disposal Site Characterization Site __Crane, IN

Dale 13 June 1983 .

Location __ 01d Rifle >_Range

e Job N0 4416 150,130R21/22

Drill Rig Failing Inspector _J. Dunbar Operator __._Drake Surface El

_530. JL_« Boring No EPA=-2-83 _

SampLe | pate STRATUA DRIVE SAMPLE YR P hiyd

TRSER L TYEY | erov | 0 | ke | To | FROM | To SAMPLER I prestcont

CLASSIFICATION AND REMARKS

—
o)

--l____ 134 ung 0.0 R Q_:Q__ WO_'_S__ Q.-Q.- ,2,0__ -
1A N ) 0.5 11.0 2.10 {2, 160 _{Jar

e 1W0 |15 A {200 | . _
1.5 2.0 -|260..

|
|

,Qfﬁholby,tch 30] ST

%]
9]

0.0 5.0 5"Folding Auger

24 1.5.5 16.0 {6.35 6.50 260 |Jar

Clay(Cl): _brown with streaks

e g2e0 2.0 0205 f | 34 e

5.0 16.35 3" Bi%ed, l1an | ar Gravelly clay(CL): reddish brown
r_{clay with decomposed sandstone rockl,
1fine to coarse pravel sized rock
fragments, clay is soft and slightll
damp, _rock, approx 30%. _

Sample length:_ 1.50 [t e

of prey, soft, damp,. organic matter

(roots) .

Sample, lOLthL._,_Z 25 fe.

—— , I
8.5 5.0 110.0 5"Folding Auger

e |Cleanout _ I

WES ;0% 819 coition oF nov 1973 MAY BE USED

Shieet. 1. _of __3_ _ Sheets



BORING LOG

FIELD DATA
Project ) Site Date )
Location Job No
Drill Rig _ Inspector Operator Surface EI Boring No. LPA=2-83
i o e STRATUNM DRIVF SAMPILFE Vo Huvdl
samrLE | WA TL Prrcur i CLASSITICATION AHD REMARKS
HUMBER | TAKEN | cpon | to | From | To | FrRom | 10 SAMPLER b ass | Cont
PLtclier
23 o8t |1o.0-112,5 10,0 {11,35}3" Sampler _|300 | ST {Clayey._Gravel(GC): .reddish _hrown,
3A o 11,35111.50 Jar | sandstone from fine to coarse_gravel,
o) | rock_approximately_65%, clay approxr-
imately 35%., Sandstone is very
R R B fine-grained, weathered,
S S B - Sample length 1.5 ft I
I A o 116.0 115,0 5 5/8 RockBit Cleavaout
4 _ 19.5 115.0 [16.1 [15.0 |15.95|3" Sampler |300 ST _|Clavey Cravel(GC): _same_as.above..
_an B L IO I 1 1 0 0 5 TR T D ,,, lar 1.1 f¢t _
N 19.5 120,2 _115.0 38,5 {__ | __ 15 5/8 RockBit _ —__1Sandstone:_ reddish._brown._saft
120.2 125.5 Clay: __brown, damp water_at 20.2 ft
25.5 127.8 Clay: _grev, soft
R 27.8 128.5 ____IClay: brown, soft -
WES ;o0 819 ioition of nov 1971 MAY BE USED Sheet_.._2 ___of.__ 3 ___ Shects



BORING LOG
FIELD DATA

Project N

Site

Date

Location

Job No.

Dril Rig ___._____.___ Inspector ____

Operator

Surface El____._

Boring No. .LPA-2=83_

SAMPIF | DATF STRATUM

DRIVE

SAMPLE

TV DE oA
Tl

HUMBER | TAKEN FROM 0

FROM

TO

FROM

T0 SAMPLER

CLASSIFICATION AlD

28.5_

29.5

I — e | Clay.: __bhrown, _soft, .
) . 129.5 138.5 - - _....|.Sandstone: brown, reddish _bhrown, _

— - fine-grained, soft . }
SR D B ——— —|Installed. 2 [t. picce of casing_. __
SRR DU - - to keep.hole open to monitor.water
N N S levels. S

FORM
JAMN 74

819

EDITION OF NOV 1971

MAY BE USED

Sheet.._ 3 _ _



BORING LOG

FIELD DATA
Project _NWSC _Dispasal Site Characterization Site _Crane, TN Date 14 _June 1983 _
Location _0ld Rille_Range Job No. _441-G150. L3GR21/22
Oritl Rig __ Failing_ Inspector _I._Dunbar Operator _C. Drake . __ Surface El 523.20__ Boring No. iPA=3=83 ___
At . T STRATUM DRIVE SAMPLE
jIU,‘gLri 19:}'15” CTA\;FPF; ?g Hyd CLASSITICATION AND REMARKS
YRR '()83 FROM TO FROM TO FROM T0 vAmEE bPresslCont
1 14Jund 0.0 0.0 0.5 (0.0 _12.25 |3"ShelbyTub¢ 80 |ST |Clay(CL): brown_and grey, soft o
A bl e j2n2s J2.0 f 0 0 1100 1Jar jdamp, slightly sandv_(54)__ .
PRSI, B, U IR -LLO_ __LI_L SN — l70 . | R e e
e o153 2.0 . - - 220... R — S
o 6.0 2.0 | 2,5 500 Sample Length: 2.4 ft
. Jeooo 1 0.0 1 5.0 1 | |5"Folding Auger__y___ | Cleanout . .
N - U N o
_2 0 14dund 6,00 )1 5.0.1-5.5.15.0_.16.08_ 3LJ.1X &)n,ﬁ 280_|ST __|Clayey Gravel(GC): reddish brown,
2N ) 155 1 6,0 16,08 16,28 5350 tJar |fine to medium gravel sized_sand=__
- 6.0 | 6.5 _ 610 stone fragments with sofi, _sandy
L 6.5 7.0 620 clay, . o
R ; 4w} 7.0 1.5 040 _ . _jSamplie_lJength:.  1.28 fe_
5.0 [10.0 5"Folding Auger_ _{Cleanout

WES [0 819 EpiTion of NoV 1971 MAY BE USED Sheet_ _1 of 3 Sheets



BORING LOG

FIELD DATA
Project | Site Date
Location = — Job No.
Drill Rig _ inspector Operator Surface El Boring No. _LPA=3=83
A . STRATUM DRIVE SAMPLE
::?J,MELE{R i;ggn ron ] o | rrom ] 1o | rrom 1 1o ;AYMP[EL(E); };Z‘SIS cont CLASSIFICATION AND REMARKS
_ 3 Nsdune| 7e2_ 10.0 [10.5 |10.0 | 12,12} 3" b1&EE, 80 |sT_|Clay(CL and CH): grey and light
A | 10.5 111.0 (12,12y12,27 120 [Jar | brown, soft, damp, dense, pgrades
11.0 |11.5 130 (. _ ffrom a CH to a_CL betwecen 10_andl1l
11,5 {12,0 160 . [ft. —
16,5 (12,0 112,45 160_| ____|Sample length: 2,27 ft
SR S R _110.0 115.0 b''Folding Auger_ | _____| Cleanout -
T - Fixed h T
A 16.5 117.5 115.0_115.5 1315.0 {16,1 B" Pistron 190 IST | Sandy_Cravel reddish brown, blacly
2\ R e 15,5 |16.,0 116.1 116.3 320 jJar |weathered, very finc-grained
e} 11600 11645 ... |600 1 isandstone. .
o J16.5 }17.0 o 450 Sample length: 1.3 ft
e 137.0 §17.45 430 - - S
17,5 118,68 115,080 120.0 b!'FoldingAuger | | Clay(CL): _brown, reddish _hrown,
damp,_sandy, gravelly(fine), _thinly
19.0 120.Q Sand (SM):  brown, very fine-grained
WES oy, 819 Sheet___ 2 of___3 _ Sheets

EDITION OF NOV 1971 MAY BE USED

bedded



BORING LOG
FIELD DATA

Project \ . Site Date
Location . — Job No
Drill Rig o~ ‘nspector Operator Surface Bl ______ Boring No. _LPA-3-83

STRATUIM URIVE SAMPLE TYPE OF
SAMPLER

SAMPLE | UAIE | _
HUMBER | TAKEN | coon | 10 | Frou TO | FROM | TO

CLASSIFICATION AND REMARKS

damp, silty, clayey(slight binder)

SA  l4June 20.0 120.6 {20.0 [20.6 §" PI%Edy  |750 [jar

|brown, dark_grey, weathered, ver v

|fine-grained sandstonc, damp.

Sandy Gravel(GC): reddish brown, |

20.0_[32.5 [20.0 |32.5 5-5/8RockBit| |

Sandstone:_ brown, . very fine-graincdd
weathered, uniform quartz . sandstoand,

Installed 2 ft, picce of casing

levels, e

FORM E
WES J\i5e 819 Eoition oF nov 1371 may 8E USED

Sheet 3 of __3 Sheets




BORING LOG

FIELD DATA
Project _NWSC Disposal Site Characterization Site Crane, IN Date_14_June 1983
Location _nld_Rifle Range Job No.441-G150.13GR21/22
Drill Rig _LFailing _ Inspector _J, Dunbar Operator __C. Drake Surface EI 521.89_ Boring No. EPA=4-83
SAMPLE | DATE STRATUM DRIVE SAMPLE TYPE OF  |Hyd
NUMBER | TAKEN " SAMPLER CLASSIFICATION AND REMARKS
194" FROM 0 FROM T0 FROM T0 Hress {Cont
1 14Jundg 0.0 0.0 | 0. 0.0 1.5 _ 3"ShelbyTube| 80 |[ST Clay(CL): brown, soft, uniform, _
1A — 0.5 1. 1.5 (1.7 120 _lJar | damp.
1.0 1 160
1.5 180 Sample_length: 1.7 ft
3.5 2.0 . 170
0,0_15.0 "'Fn](lingAuger . Cleanout
2A Tajund 3.5 5.0 5.5 5.0 5.95 1" gﬁl)ciggvi 280 iar Gravelly cligvi{Ci) reddish 'nrowng
- 5,5 5.95 750¢ dark brown, brittle stiff, dry
. _with 10 to 207 {rapgments
(sandstone) rancine from conrse
gan neing .
777777 _ , e fsand osdze to medium pravel, angulaf
9,0 fragments.
,,,,, 5.0 0.0 Y PaldingAuger | | Clecanout
R [ " gixﬁd - t oy .
3 14 June] 9,0 10.0 10,5 10,0 2.18 (3 15fon 00 ST Clav(Cl): brown with streaks of

WES o5, 819

EDITION OF NOV 1971 MAY BE USED

Sheet 1 of 3 Sheets




BORING LOG

FIELD DATA
Project : Site Date
Location _ Job Neo.
Drill Rig__________ Iaspector Operator Surface El ___ Boring No. .PA=4=83
\ - STRATUM DRIVE SAMPLE
SAMP C
INT] u":lr_-ch ’YDAAVTr-n .T.Y. !:.:E. 95 CLASSIFICA‘[ lUN A“D REMI‘\R KS
AUNVID LR PN LY FPOM ,—O FROM TO FROM TO JAMIFFLER
34 l4June 10,5 {11.0 112,18}12,38 220 |Jar | prey, stiff, brittle, slightly moils
_4A Y4June o l11.,0 111.,5 15,0 |16.0 230 {Jar | _sandy, thinly bedded
11.5.112.0 260 S
16.0_112.0 112.45 270 _Sample_length: 2,38 f¢.
10.0 §16.0 }15.0 |16.0 b"FoldingAuger Cleanout- hard at 16 ft o
} "Eit01er
5 16.0 118.0 16,0 118.5 |16.0 |18.35|3"Sampler {700 ST Sandstone: brown and black, very
54 18.35118,50 Jar weathered, primarily gravel aud
ceonrse sand fragmeonts,
18.0 |18,5 Shale: _greenish grey, brirtie dry
- —— soft, uniform - water in bottom
of hole.
WeS f:’:':‘l 819 COITION OF NOV 1971 MAY BE USED Sheet 2 of 3 Sheets




BORING LOG

FIELD DATA

Project X Site Date ..
Location _ — JobWNo. _ . .

. . . DA L4 QR
Drill Rig _______ __ Inspector Operator Surface El . Boring Mo, EPA-4-8

_ STRATUM DRIVE SAMPLE
A AT ‘ NS o CLASSIFICATION AND REMARKS
HUMBER | TAKEN) “epom | to | FRom | To | FROM | TO PLE
18.5.01.21.% 1 16 0l 300 5=25/8"RockBit Sandstone: brown, weathered., soft

Sandstone: tan, light_ grey. mediul

—good_rack, very fine-grained,_ quar}
—sandstone
JInstalled 3.0 ft casing_and left
hole open to monitor water levels.|

WES 7o B19  eocition oF Nov 1971 MAY

Sheet 3 of 3 Sheels



BORING LOG
FIELD DATA
Project _Nuwsc  Disposal Site (Iharac\terization Site_ Crane, IN Date _16__Junc. 1983
Location ___ 014 _Rifle_Range Joh No.441-C150,13GR21/22
Drill Rig __Failing Inspector __ J. Dunbar Operator __C. Drake Surface E1 521,16 Boring No. PA=5=83
NP ATE STRATUM DRIVE SAMPLE -
i’,\,'(’,';;; TD;\;E}, SAMPLER Hyd CLASSIFICATION AND REMARKS
ST e FroM ] ro [ rrom | To | FROM | To Presd Con
| 10dung 0,00 1 0.0 0.5 ]0.0 |2.25 |3"ShelbyTube 20 08T | _Clay(CL): brown, soft, dry,
1A o} 0Q,5 1,0 2425 12,40 160 _lJaxr_| sandy — _—
_ - A0 1.5 100 - e
I _ 1.5 (2.0 160 e o ~
L L 2.0 12,5 260 Sample length: 2.40 fr.
0.0 }5.0 5"Folding Auger Cleanout
L2 [16Jun _ 15,0 15,5 5.0 £.85 13" E‘l}fie‘Jr 190 SJ:_*__C.__LBAZLCI_.J_.___htOMD_"U th streaks
2A 5.5 16,0 6.85 17.0 260 |lar of preyv, stiff, solt, damp, o
_ 6.0 16,5t f  t  lisg —_|oslightly sandy.
_ 6.5 _|7.0 380 | ,‘_
9.0 7.0 |7.38 — 400 |} Sample length: 2,0_ft. e
5.0 N0.0 1 | 13"pn1d ing Avnger 1 | cleancut
3 l6dunel 9,0 11402 1100 o5 ho,0 11,22 3" H: ‘!Sn 130 kv Gravelly clay(GlL): reddich hrown
WES T2M™ 619  epiTion OF NOV 1871 MAY BE USED Sheet of __3___ Sheets

JAN 74



BORING LOG

1ts

me

FIELD DATA
Project \ Site Date
Location _ _ __ Job No.
Drilt Rig__.___Inspector Operator Surface EI_____ Boring No. EPA=5-83
SAMPLE DATE STRATHIM DRIVE CAMDI TYPE OF Hyd
SAMELE Alt IR DU =
CLASSIFICATION AND REMARKS
NUMBER | TAKEN | coou | <o | rrRoM | To | FROM | TO SAMPLER 1, odl cont
" X(ﬂding L. , 3
3A [L6June 10,0 |12.0 |5" Auger =_|150 {Jar | stiff, brittle, dry; gravel fragme
. 320 are angular, fine to coarse sandst
520 Sample Jengrh:  1.32 ft - tube
7100 |___ | stopped_and hent on gravel/cobble
10.01.15.0 S"FoldinghAuger Cleanout
R N . " g_iXQd . . o :
4 16Junel 14.2 15.01.15.5115.0 17,1513 1ston ST Clay(CL): brown and grey, soft,
4A 15.5. 16,0 17.151417.30 Jar _|_damp, .
16.0 [ 16.5 ——
B 16.5117.0 —
B 18.5 117.0 1 17,45 _Sample length: 2.3 ft.
5A _ 18.5120,4 115,01 20,0 |'8.5 119.9 AMEnlding Auger {lar Silty Sand(SM): Dbrownish srev,
moist, very finc-grained, uniform.
WES ouye 819 coiTion oF NoOV 1971 MAY BE USED Sheet 2 of 3 Sheets



BORING LOG

FIELD DATA
Project Site Date
Lecation \ Job No. -
Drill Rig e Inspector Operator - Surface EV. ____. Boring No. IPA=5=83
SAMPLE DATE STRAT‘JM DRIVE SAMPLE TYPE OF HYd ClACCIEICATINAN ANN DoIANYE
UMULE R PARLIY FROM :.o FROM TO FROM TO SAMPLER '[,ress Cont ~ “ N
] "Eitchgr o ,
| 6A___116.Junc 20,0] 20,41 20.0]_20.43"Sampler 100 [Jar [ Silty sand(SM): greyish brown,
o wet, very fine-grained, uniform —_
_ . Jbhard at 2004
20.4.1.32.0120.01.32.0 5._5/8"RockBilt Sandstone: _light brown, lisht

_grey, very fine-grained, slipghtly |

weathered,

Left hole open to obtain water

level measurments.

Installed 2 ft. niece of ecaging,

Sheet 3. of ___3 __ Sheets

WES oy 819 eoiTion oF Nov 1971 MAY BE USED



APPENDIX B
GRAPHIC FIELD LOGS



Depth, ft

5.0 —

10.0 —

20.10

— 505.87 ft MSL

Gravelly clay (CL): brown with streaks
of grey, soft to stiff, organic matter
to 3 ft, approximately 5% very fine
sandstone gravel

Clay (CL): brown with streaks of grey,
very thinly bedded, soft to stiff, wet

Clay (CH): grey and dark grey
soft, highly plastic

NWSC, Crane, Indiana

0ld Rifle Range

Lithology

Boring Number: WES-6-14A-83



Depth, ft ..

0.0

1 10.0

20.0

30.0

— 527.88" MSL

Silt (ML): brown in color, uniform, dry,
and stiff.

Sandy silt (L): brown in color, dry, and
contains 5-10% fine to medium-grained sand.

Clay shale: brown in color, very stiff to
hard, weathered, and slightly moist in
regions.

Sandstone: Dbrown in color, medium hard,
and fine-grained.

NWSC, Crane, Indiana
0ld Rifle Range
Lithology

Boring Number: WES-6-16-81



ft

Depth,

0.0—

25.0

26.6

— 508.03"' MSL

Silty sand (SM): brown to rusty brown in
color, fine-grained, and little cohesion.

Sand (SP): brown in color, uniform, fine~

| . grained quartz sand, and slightly moist. -

Sandstone: brown, weathered, fine-grained,
medium hard to hard, and contains clay or
shale lenses from 10 to 11.5 ft .

NWSC, Crane, Indiana

0ld Rifle Range

Lithology

Boring Number: WES-6-18-81



Depth, ft

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

48.0

_575.27 ft MSL

Clay (CL): brown, soft to stiff, dry,
sandy

—//ﬁgavelly clay (CL): brown, reddish brown,
sandy, gravelly, stiff to hard, massive

Clay (CH): brown, very stiff, dry, silt&,
very thinly bedded

-ﬂ\\glay (CH): grey - same as above

Clay (CH): brown, soft to stiff, silty,
slightly damp, very thinly bedded

e

Shale: grey, soft to stiff, slightly
\\damp

Lignite: black, soft, earthy, sandy

Siltstone: brownish grey, light to dark
grey, soft, ghinly bedded

:ﬁﬁghale: grey, soft

Limestone: grey, very fine-grained,
water at 39 ft

_//ghale(?): no cuttings, soft

NWSC, Crane, Indiana

0l1d Rifle Range

Lithology

Boring Number: WES-6-21-83



Depth, ft

0.C

5.0

10.0

15.0

20.0

25.0
26.0

507.64 ft MSL

Clayey Sand(SC) and sandstone gravel:
brown, soft to stiff, very fine-grained
sand (25%), sandstone gravel approxi-
mately 25%

Sandstone: brown, reddish brown,
uniform, very fine-grained, weathered,
soft, water at 14.6 ft

Shale (?): possible change - no cuttings

NWSC, Crane, Indiana

0ld Rifle Range

Lithology

Boring Number: WES-6-22-83



Depth, ft

0.0

525.62 ft MSL

Clay (CL): brown and grey, soft to
stiff, damp, uniform.

Sandstone and clay (CL): tan, brown,
reddish brown, weathered sandstone
interbedded with brown sandy clay;
sandstone is very fine-grained, uniform,
quartz sand, friable

Sandstone: tan, brown, reddish brown,
weathered, very fine-grained, uniform,
quartz sandstone, bedding is horizontal
and very thinly bedded .

NWSC, Crane, Indiana
Old Rifle Range
Lithology

Boring No.: EPA-1-83



Depth, ft

5.0

10.0

15.0

20.0

25.0

30.0

35.0

530.91 ft MSL

Clay (CL): brown with streaks of grey,
soft, damp, organic matter (roots)

Gravelly clay (CL): reddish brown
clay with weathered fine to coarse
gravel sized sandstone fragments

Clayey Gravel (GC): reddish brown, fine
to coarse sandstone gravel (65%) and

soft clay (35%), sandstone is fine-grained
weathered

Sandstone: reddish brown, soft

Clay: brown, damp, soft

Clay: grey, damp, soft

Clay: brown, damp, soft

Sandstone: reddish brown, soft, fine-
grained

NWSC. Crane, Indiana

0l1d Rifle Range
Lithology

Boring Number: EPA-2-83



0.0 —,
5.0 —

_—
10.0 —
15.0 —

-
20.0 ]
25.0 —
30.0 —
32.5

—

—

\

523.20 ft MSL

Clay (CL): brown and grey, soft, damp,
slightly sandy

Clayey gravel (GC): reddish brown,
fine to medium gravel sized sandstone
fragments with soft, sandy clay

Clay (CL and CH): grey and light brown,
soft, damp, dense, grades froma CH to
a CL between 10-11 ft

Sandy gravel (GW): reddish brown, black,
weathered, very fine-grained sandstone

Clay (CL): brown, reddish brown, damp,
sandy, gravelly (fine)

Sand (SM): brown very fine-grained, damp,
silty/clayey (slight binder)

Sandstone: brown, uniform, weathered,
very fine-grained, quartz sand. Water
at 20 ft

NWSC, Crane, Indiana

01d Rifle Range
Lithology

Boring Number: EPA-3-83



0.0 —

—
5,0-—
-

10.0 -—
—

15.0 —
-1

20.0 "—J

—r— 521,89 ft MSL

Clay (CL): brown, soft, uniform, damp

Gravelly Clay (GC): reddish brown, dark
brown, brittle, stiff, dry, approximately
10-20% poorly sorted sandstone fragments

Clay (CL): brown with streaks of grey,
stiff and brittle to soft, slightly
moist

~_//:‘;andstone: brown, black, very weathered
soft

Shale: greenish grey, brittle, dry, soft,
uniform

-—-4//gandstone: brown, weathered, soft.

Sandstone: tan, light grey, medium,
very fine-grained, quartz sand

NWSC, Crane, Indiana

0l1d Rifle Range
Lithology

Boring Number: EPA-4-83



0.0 — 521.16 ft MSL

N Clay (CL): brown with streaks of grey,
— soft to stiff, sandy, slight cohesion
5.0 .
__..1
10.0 ] Gravelly Clay (CL): reddish brown,
B stiff, brittle, dry, gravel fragments
angular, fine to coarse, sandstone
N predominant
15.0 B . ~1- Clay (CL): brown and grey, soft, damp,
T slight cohesion
—f T Silty sand (SM): brownish grey to grey
20.0 — brown, very fine-grained, uniform, wet
25.0 — Sandstone: 1light brown, light grey,
] very fine-grained, uniform
30.0 —
32.0 _| S

NWSC, Crane, Indiana

0ld Rifle Range
Lithology

Boring Number: EPA-5-83



Depth, ft

505.06' MSL

Sandy clay (CL) and sandstone gravel:
brown in color, moist, and low

plasticity.

Sandy clay (CL):

grey to brown in

color, moist, and low plasticity.

Clay {(CH):

dark grey in color,
uniform, soft, and high plasticity.

NWSC, Crane, Indiana

0ld Rifle Range

Lithology

Boring Number:

WES-6-14-81



Depth, ft

0.0 —

10.0 —

20.0

—p— 505.87 ft MSL

Gravelly clay (CL): brown with streaks
of grey, soft to stiff, organic matter
to 3 ft, approximately 5% very fine
sandstone gravel

Clay (CL): brown with streaks of grey,
very thinly bedded, soft to stiff, wet

Clay (CH): grey and dark grey
soft, highly plastic

NWSC, Crane, Indiana

0ld Rifle Range

Lithology

Boring Number: WES-6-14A-83



Depth, ft

0.0 —

15.0 ——

17.25 —

—1— 510.42" MSL

Sand (SP) and sandstone fragments: brown
to orange brown in color, very fine to
fine-grained, and dry.

Sandstone: brown to rusty brown in color,
uniform, fine-grained quartz sand, moderately
hard and oxidized. Bedding ranges from thinly
bedded to around one foot maximum and nearly
horizontal in attitude.

NWSC, Crane, Indiana
0ld Rifle Range
Lithology

Boring Number: WES-6-15-81



Depth, ft -.

0.0

10.0

20.0

30.0

40.0

45.15

L l!lll!lll'ljll‘llil!

527.88"' MSL

Silet (ML): brown in color, uniform, dry,
and stiff.

Sandy silt (ML): brown in color, dry, and
contains 5-10% fine to medium-grained sand.

Clay shale: brown in color, very stiff to
hard, weathered, and slightly moist in
regions.

Sandsteone: brown in color, medium hard,
and fine-grained.

NWSC, Crane, Indiana
01d Rifle Range
Lithology

Boring Number: WES-6-16-81



Depth, ft

0.0 —

5.0 7/

10.0 —

15.0 —/

—510.73" MSL

Clay (CL): brown in color, soft, slightly
[ moist, and low plasticity.

Sandstone: brown in color, uniform, fine-
grained quartz sand, medium hard, and
oxidized in regions.

NWSC, Crane, Indiana
0ld Burning Grounds
Lithology

Boring Number: WES-6-17-81



Depth, ft

0.0 — —r— 508.03" MSL

— Silty sand (SM): brown to rusty brown in
——! color, fine-grained, and little cohesion.
—--—i o
5.0 — T . . . .
Sand (SP): brown in color, uniform, fine-
:]‘ - grained quartz sand, and slightly moist. "’
10.0 —
] Sandstone: brown, weathered, fine-grained,
— medium hard to hard, and contains clay or
— shale lenses from 10 to 11.5 ft .
15.0 —
20.0 —
25.0 ——
26.6 T

NWSC, Crane, Indiana

0ld Rifle Range

Lithology

Boring Number: WES-6-18-81



Depth, ft

0.0 ——
5.0 ——
10.0 —
15.0 —
~

20.0 ——-

"7’“’503.42' MSL

Fill

Clay (CH): grey with streaks of brown,
soft, and high plasticity.

Sandy clay (CL): dark grey in color, soft,
low to medium plasticity, and contains 20%
very fine-grained sand.

Gravelly clay (CL): brown to grey with
traces of red and green, soft, low plasti-
city, and contains fine to medium sized
———gravel.

NWSC, Crane, Indiana

0ld Burning Grounds
Lithology .

Boring Number: WES-6-19-81



Depth, £t

5.0

i10.0

15.0

20.0

25.0

30.0

— 515.68" MSL

Silt (ML): brown in color with traces
of grey, soft, low plasticity, and dry.

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

NWSC, Crane, Indiana
0ld Rifle Range
Lithology

Boring Number: WES-6-20-81



Depth, ft

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

48.0

| 1

L

—

|1

_575.27 ft MSL

Clay (CL): Brown, soft to stiff, dry,
sandy -

_~—//6;avelly clay (CL): brown, reddish brown,

sandy, gravelly, stiff to hard, massive

Clay (CH): brown, very stiff, dry, silt&,

—\\ggery thinly bedded
~\\E1ay (CH): grey ~ same as above

Clay (CH): brown, soft to stiff, silty,
slightly damp, very thinly bedded

F—

Shale: grey, soft to stiff, slightly
-\\damp

Lignite: black, soft, earthy, sandy

Siltstone: brownish grey, light to dark
grey, soft, ghinly bedded

:5£§hale: grey, soft

Limestone: grey, very fine-grained,
water at 39 ft

~//§%ale(?): no cuttings, soft

NWSC, Crane, Indiana

01d Rifle Range

Lithology

Boring Number: WES-6-21-83



Depth, ft

0.0

5.0

10.0

15.0

20.0

25.0
26.0

507.64 ft MSL

Clayey Sand(SC) and sandstone gravel:
brown, soft to stiff, very fine-grained
sand (25%), sandstone gravel approxi-
mately 257

Sandstone: brown, reddish brown,
uniform, very fine-grained, weathered,
soft, water at 14.6 ft

Shale (?): possible change - no cuttings

NWSC, Crane, Indiana

01d Rifle Range

Lithology

Boring Number: WES-6-22-83



Depth, ft

10.0

15.C

20.0

25.0

27.0

506.41 ft MSL

Sandy clay (CL): brown, soft to stiff,
dry, sandy - very fine-grained

Sandstone: 1light brown, brown, and
reddish brown, very fine-grained,
uniform quartz sandstone, soft and
weathered to 24 ft. Water at 16 ft

NWSC, Crane, Indiana

01ld Rifle Range

Lithology

Boring Number: WES-6-23-83



Depth, ft

0.0

20.0 —

25.0

30.0

525.62 ft MSL

Clay (CL): brown and grey, soft to
stiff, damp, uniform.

Sandstone and clay (CL): tan, brown,
reddish brown, weathered sandstone
interbedded with brown sandy clay;
sandstone is very fine-grained, uniform,
quartz sand, friable

Sandstone: tan, brown, reddish brown,
weathered, very fine-grained, uniform,
quartz sandstone, bedding is horizontal
and very thinly bedded

NWSC, Crane, Indiana
0ld Rifle Range
Lithology

Boring No.: EPA-1-83 .



Depth, ft

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

38.5

|
I

530.91 ft MSL

Clay (CL): brown with streaks of grey,
soft, damp, organic matter (roots)

Gravelly clay (CL): reddish brown
clay with weathered fine to coarse
gravel sized sandstone fragments

Clayey Gravel (GC): reddish brown, fine
to coarse sandstone gravel (65%) and

soft clay (35%), sandstone is fine-grained,

weathered

Sandstone: reddish brown, soft

Clay: brawn, damp, soft

Clay: grey, damp, soft

Clay: brown, damp, soft

Sandstone: reddish brown, soft, fine-
grained

NWSC. Crane, Indiana

0ld Rifle Range
Lithology

Boring Number: EPA-2-83



0.0 —

10.0

15.0

20.0

25.0

30.0

32.5

523.20 ft MSL

Clay (CL): brown and grey, soft, damp,
slightly sandy

Clayey gravel (GC): reddish brown,
fine to medium gravel sized sandstone
fragments with soft, sandy clay

Clay (CL and CH): grey and light brown,
soft, damp, dense, grades froma CH to
a CL between 10-11 ft

Sandy gravel (GW): reddish brown, black,
weathered, very fine-grained sandstone

_“:\\Clay (CL): brown, reddish brown, damp,
_L)\\sandy, gravelly (fine)

Sand (SM): brown very fine-grained, damp,
silty/clayey (slight binder)

Sandstone: brown, uniform, weathered,
very fine-grained, quartz sand. Water
at 20 ft )

NWSC, Crane, Indiana
01d Rifle Range
Lithology

Boring Number: EPA-3-83



0,0 —

30.0 —

— 521,89 ft MSL

Clay (CL): brown, soft, uniform, damp

Gravelly Clay (GC): reddish brown, dark
brown, brittle, stiff, dry, approximately
10~20% poorly sorted sandstone fragments

Clay (CL): brown with streaks of grey,
stiff and brittle to soft, slightly
moist

_J//;andstone: brown, black, very weathered
soft

Shale: greenish grey, brittle, dry, soft,
uniform

—LJ//gandstone: brown, weathered, soft.

Sandstone: tan, light grey, medium,
very fine-grained, quartz sand

NWSC, Crane, Indiana
0l1d Rifle Range
Lithology

" Boring Number: EPA-4-83



0.0 ——— 521.16 ft MSL

N Clay (CL): brown with streaks of grey,
- soft to stiff, sandy, slight cohesion
5.0 —4
10.0 | Gravelly Clay (CL): reddish brown,
] stiff, brittle, dry, gravel fragments
angular, fine to coarse, sandstone
] predominant
15.0 N T~ Clay (CL): brown and grey, soft, damp,
T slight cohesion
- ae
-1 Silty sand (SM): brownish grey to grey
20.0 —] | brown, very fine-grained, uniform, wet
25.0 —| Sandstone: light brown, light grey,
_ very fine-grained, uniform
30.0 —
32.0 _ —_l

NWSC, Crane, Indiana

0l1d Rifle Range
Lithology

Boring Number: EPA-5-83



APPENDIX C
LABORATORY SOIL TEST RESULTS



Laboratory Soil Test Results
01d Rifle Range

Cation

Dry Water Liquid Plastic Plasticity Exchange
Boring Sample Depth Density Content Limit Limit Index Permeability Capacity
Number Number ft lbs/cu ft Percent Percent Percent Percent USCS** cm/sec meq/100 g
6-14-81 1 0.0-1.61 115.6 15.8 27 16 11 SC -6
6-14-81 2 5.0-7.0 98.8 24.0 28 19 9 CL 2.77 x 10 5.65
6-14-81 3 10.0-11.07 i01.1 23.5 33 i8 i5 CL
6-14-81 4 15.0-17. 87.0 33.3 61 24 37 CH
6~15-81 1 0.0-1.35 111.5 16.5 27 17 10 CL
6-16-81 1 0.0-1.37 102.4 13.8 37 20 17 CL 11.2
6-16-81 2A% 5.0-5.4 - 10.7 29 15 14 CL
6-17-81 1 0.0-1.39 101.0 22.7 28 17 11 CL 3.71
6-18-81 1 0.0-1.63 117.4 .15.0 35 18 17 CL
6~-18-81 2 5.0-6.58 112.9 13.9 24 14 10 SC
6-19-81 1 5.0-6.88 103.6 23.2 42 18 : 24 CL 10.2
6-19-81 2 10.0-11.66 99.7 25.2 44 17 27 CL
6-20-81 1 0.0-1.78 110.8 19.1 27 . 15 12 CL 4,65
6-20-81 2 5.0-6.75 109.9 18.9 35 14 21 CL

* Jar sample
** Unified Soils Classification System



Laboratory Soil Test Results

01ld Rifle Range

Cation

Dry Water Liquid Plastic Plasticity Permea- Exchange
Boring Sample Depth Density Content Limit Limit Index bility Capacity
Number Number (ft) 1bs/cu ft Percent Percent Percent  Percent USCS** cm/sec meq/l00 g
EPA-1-83 1 0.0-2.4  110.7 18.6 34 14 20 cL 3.3x1077  15.7
ErA-1-83 2z 5.0-7.3 115.4 15.5 24 13 11 CL
EPA-2-83 1 0.0-2.1 115.1 16.3 24 15 9 CL 12.8
EPA-2-83 2 5.0-6.35 114.0 16.8 32 14 18 CL
EPA-2-83 3 10.0-11.35 115.4 13.6 29 13 16 CL
EPA-2-83 4 15.0-15.95 114.9 9.6 35 16 19 CL
EPA-3-83 1 0.0-2.25 108.5 19.2 34 15 19 CL 18.4
EPA-3-83 2 5.0-6,08 120.6 13.6 38 i8 20 CL
EPA-3~-83 3 10.0-12.12 106.2 20.7 36 14 22 CL 2.13X1Qf6
EPA-3-83 4 15.0-16.1 123.7 14.0 35 19 16 CL
EPA-4-83 1 0.0-1.5 105.0 20.4 33 22 11 CL 16.8
EPA-4-83 3 10.0-12.18 109.1 20.2 44 16 28 CL
EPA-4-83 5 16.0-18.35 113.5 11.2 31 17 14 CL
EPA-5-83 1 0.0-2.25 106.7 18.9 32 13 19 CL 20.5
EPA-5-83 2 0-6.85 109.2 19.1 33 14 19 CL
EPA-5-83 3 10.0-11.22 110.0 15.6 23 14 9 CL 9.21X10—6
EPA-5-83 4 15.0-17.15 107.6 20.3 38 18 20 CL
EPD-1-83 1% BPA &% - - 35 12 23 CL
EPD-1-83 2% BP - A - 32 13 19 CL
EPD-1-83 3% BP - - 38 16 22 CL
EPD-2-83 1* BP = - 31 15 16 CL




Laboratory Soil Test Results

01d Rifle Range (Continued)

Cation

Dry Water Liquid Plastic Plasticity Permea- Exchange
Boring Sample Depth Density Content Limit Limit Index bility Capacity
Number Number (ft) lbs/cu ft Percent Percent Percent Percent USCS** cm/sec meq/100 g
EPD-2-83 2% BP - - 31 14 17 CL
EFD-2-83 3 BP - - 35 16 19 CL
% - Jar Sample - #1 (South end of pit), #2 (Center of pit, #3 (North end of pit)
%% -~ Unified Soils Classification System

510.90 ft msl
513.10 ft msl

%%% -~ Bottom of Pit - N end of 1 = 512,20 ft msl; S end of 1
N end of 2 = 511.70 ft msl; S end of 2

n
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GRADATION CURVE




APPENDIX D
WELL COMPLETION DIAGRAMS



;; 3" Steel Protector Pipe and Cap

P mt— Y
I
3.0'
' : ¥ 505.06"
Grout 0.6" — ﬁ 1 . MSL
Bentonite 2.0' KC7 3.0
J
2.6" V]
— 9.17'
Sand 14.44" — :
" 17.5°
5.33'
Bentonite 0.5' ————— l 1

/,L

: f

2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana
{iiﬂ Well screen Rifle Rarge
Well Completion
Boring Number: WES-6-14-81

Water depth at
.E;Z_ time of drilling



3" Steel Protector Pipe with Cap~:2\‘\\\*~ — ____1
3.0
r l 505.87 ft MSL
Grout 3.0°' SZ
l 2"
6.29'
Bentonite 2.0'
I B
— 20.0!
—
— 9.10'
Pea _—
Gravel 15.0' —
| \
4.61"
I

\\~2" Schedule 40 PVC Pipe

EQZ Water depth at time of drilling

Eiﬂ Well Screen

NWSC, Crane, Indiana

01d Rifle Range

Well Completion

Boring Number: WES-6-14A-83



KJESBH Steel Protector Pipe and Cap

l
3.0'
Grout. 0.56'—~—4i*‘ * 510.42" MSL
. . 1
Eentonite 1;0 2.56"
7 — 9.11°
7.0'
— 17.0"
Sand 15.44 EEE
— v
5.33

2" Schedule 40 PVC Pipe

E;g Well screen

'wSC, Crane, Indiana

Rifle Range

Water depth at

;Z time of drilling Well Completion
Boring Number: WES-6-15-81



3" Schedule 40 PVC Pipe

1
————
r- 3.0
527.88' MSL
Grout’ 26.55" '
30.53"
45.15"
Bentonite 2.#L________

— J

;}7*0—, = 9.06'
h —

Sand 16.6" _— —_—
5.56'

L__ J

L

2" Schedule 40 PVC Pipe

Egg Well screen NWSC, Crane, Indiana
Rifle Range

Water depth at Well Completion

time of drilling Boring Number: WES-6-16-81



3" Steel Protector Pipe and Cap

Grout 4.0

Ben:onite 2.0'

Sand 16.55"

T\
3.0
T ¥ v 510.73% MSL
l 7.85"'
j_~_____
22.55
E;ZZ 9.34"
12.4°
5.36"

Eg% Uell screen

Vater depth at
5521 time of drilling

1\\\\\‘-2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana

Rifle Range
Well Completicn

Boring Number:

WES-6-17-81



Grout

Bentonite

Sand

=
AVA

7.6'
v
2.0'
)
16.6"
16.6"

508.03" MSL
11.6"
26.2"
9.27°'
5.33"

Well screen

Water depth at
time of drilling

N

2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana

Fifle Range

Well Completion

Boring Number: WES-6-18-8]1



5 3" Steel Protector Pipe and Cap

3.0'
) 1 % 503.42' MSL
Grout 2.26°
b .
Bentonite 2.0' 226
¥
—
8.0° =
9.29'
20.0'
Sand 15.74'
N
5.45"
2" Schedule 40 PVC Pipe
Egg Well screen : NWSC, Crane, Indiana
jgzz Water depth at Rifle Range
time of drilling Well Completion

Boring Number: WES-6-19-81



3" Steel Protector Pipe and Cap

Grout 11.94"

Bentonite 2.0

=

AVA

Sand 16.56'

 o—
3.0°
515.68' MSL
15.94"
30.5"
\ .
20.5" 9.14"
—]
5.42"

Well screen

Water depth at
time of cdrilling

LE_\-\\\2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana
Rifle Range
Well Completion

Boring Number: WES-6-20-81



3" Steel Protector Pipe with Cap
‘\\\2\\*- — |
3.0'
575.27 ft MSL
Grout  29.0'
33.5°'
48.0°"
Bentonite 2.0'
_ 4
_ Pea . -
Gravel 17.0 Y (] 9.1'
39" [
5.4
L !
\\\EK\ 2" Schedule 40 PVC Pipe
Water depth at time of . NWSC, Crane, Indiana
drilling 0ld Rifle Range

Well Completion
Boring Number: WES-6-21-83

E§§ Well Screen



3" Steel Protector Pipe with Cap —=

T
3.0'
[_ i 507.64 ft MSL
Grout 7.0"
11.32"
Bentonite 2.0
f
— 26.0"
v E
14. 6"
) —] 9.13":
. —
ea ' —
Gravel 17.0 EE
5.55'
|

SQZ Water depth at time
of drilling

E§§ Well Screen

/[

2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana

0ld Rifle Range

Well Completion

Boring Number: WES-6-22-83



3" Steel Protector Pipe with Cap

\\\23\\\\s~

Grout 7.0'

Y

Bentonite 2.0

4

Pea

1
Graval 17.0

1

3.0

506.41 ft MSL

11.55"
S 26.0"
—
-
—
— 9.10"
S

5.35"

EQZ Water depth at time
of drilling

E§§ Well Screen

\\\- 2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana

0ld Rifle Range

Well Completion

Boring Number: WES-6-23-83



APPENDIX E
GROUND-WATER ELEVATIONS



Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

0ld Rifle Range

WES~-6-14-81

Grid Coordinates:

508,06 ft MSL

from 502.06 to 492.89 ft MSL

Date

11
20
30

15
18

Jun
Jun
Jun
Jul
Jul
Jul

2 Aug

8 Aug

9 Aug

10
11
12
13
16
23
30

13
20
28

Aug
Aug
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Sep

83
83
83
83
83
83

83
83
83
83
83
83
83
83
83
83
83
83
83
83

Time

8:
141
:50
:08
:08

ol Al ]

O 00 0 WO N 0N W

=
N O

03

140
216
:14
115
246
:17
:56
:30
:30
+10
:03

4:42
8:21

Depth to

Water, ft

2.48
2,73
4.65
4.25
4.97

4.50
4.73
4.76
4.80
5:00
5.09
5.12
5.48
6.03
6.38
6.75
6.89
7.07

Water Elevation,
ft MSL

505.58
505.33
503.41
503.81
503.09

503.56
503.33
503.30
503.26
503.06
502.97
502.94
502.58
502.03
501.68
501.31
501.17
500.99

Remarks

Bentonite in well

Blew well-screen
is broken

Removed well and
grouted




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations
0ld Rifle Range

WES-6-14A~83

Grid Coordinates:

508.87 ft MSL
from 499.58 to 490.48 ft MSL

Date

Aug

9 Aug

10
11
12
13
16
23
30

i3
20

Aug
Aug
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
83
83
83
83
83

Time _
2:
114
114
146
:18
:57
130
:29
10:
:02
242
8:
11:

O 00 O WO N =~

15

11

21
34

Depth t

5.00
5.11
5.37
5.34
5.48
5.56
5.93
6.54
6.72
7.00
7.25
7.83
6.58

o
ft

Water,

Water Elevation,

ft MSL

503.87
503.76
503.50
503.53
503.39
503,31
502.94

502.33:

502,15
501.87
501.62
501.04
502.29

Remarks




Boring Number:
Top of Pipe Elevaiion:

Screen Interval Elevation:

Ground-Water Elevations

01d Rifle Range

WiES-6-15-81

Grid Coordinates:

513.42 ft MSL
from 507.86 to 498.75 ft MSL

Date
11 Jun 83

20
30

15

16

23

30

13
20

Jun
Jun
Jul
Jul
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
81
83
83
83
83

Timg_

10:

11:

R 0 O W o

Depth to

Water, ft

9.28

9.85
10.35
11.30
11.75
12.78
12.34
13.00
13.28
13.49
13.58
13.70
14.74
13.75

Water Elevation,

ft MSL

504.14
503.57
503.07
502.12
501.67
500.64
501.08

500.42

500.14
499.93
499.84
499.72
498.68
499.67

Remarks

ERG Purged well




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

01d Rifle Range

WES-6-16-81

Grid Coordinates:

530.88 £t MSL
from 497.35 to 488.29 ft MSL

Date

11
20
30

15

16
23
30

13
20

Jun
Jun
Jun
Jul
Jul
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
83
83
83
83
83
83

Time

7:
:15
156
101
:56
:56
:10
126
126
:06
:00

O 0 0 N 0 B~

=
MO

45

4:39

:17
11:

32

Depth to

Water, ft

24,20
26.25
27.55
28.76
29.00
29.85
29.98
30.54
31.00
31.18
31.28
31.62
31.89
32,52

Water Elevation,

ft MSL

506.68
504,63
503.33
502,12
501.88
501.03
500.90

500.34-

499,88
499.70
499.60
499.26
498.99
498.36

Remarks

ERG Purged well




Ground-Water Elevations

01d Rifle Range

Boring Number: WES-6-17-81
Top of Pipe Elevation: 513.73 ft MSL
Screen Interval Elevation: from 502.88 to 493.54 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, [t ft MSL
11 Jun 83 7:49 9.73 504.00
20 Jun 83 8:49 10.20 503.53
30 Jun 83 4:39 10.55 503.18
7 Jul 83 1:21 11,70 502.03
15 Jul 83 8:51 12,20 501.53
2 Aug 83 $3:10 13.40 500.33
9 Aug 83 8:24 12,73 501.00
16 Aug 83 8:43 13.58 500,15
23 Aug 83 8:42 13.68 500.05
30 Aug 83 10:27 13.89 499,84
6 Sep 83 2:15 14.25 499,48
13 Sep 83 4:52 15.00 498,73
20 Sep 83 8:39 14,92 498.81

6 Oct 83 11:42 15.46 498,27

Remarks

ERG Purged well




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

WES-6~-18-81
511.03 ft MSL
from 496.43 to 487.16 ft MSL

Grid Coordinates:

Ground-Water Elevations

0ld Rifle Range

Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
11 Jun 83 7:57 9.78 501.25
20 Jun 83 8:36 10.35 500.68
30 Jun 83 4:46 10.96 500.07

7 Jul 83 1:15 11.61 499,42
15 Jul 83 9:00 11.86 499.17

2 Aug 83 3:34 12.72 498.31 ERG Purged Well
9 Aug 83 8:19 12.42 498.61
16 Aug 83 8:38 12,76 498,27
23 Aug 83 9:36 13.30 497.73
30 Aug 83 10:16 13.42 497.61

6 Sep 83 2:09 13.63 497.40
13 Sep 83 4:46 13.90 497.13
20 Sep 83 8:24 14,10 496.93

6 Oct 83 11:39 14.51 496.52




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

01d Rifle Range

WES~6-19-81

Grid Coordinates:

506,42 ft MSL
from 498.16 to 488.87 ft MSL

Date

11
20
30

15

16

23

30

13
20

Jun
Jun
Jun
Jul
Jul
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
83
83
83
83
83
83

Time
8:00
8:38

4:48

8:34
9:33
10:133
2:07
4:45
8:27
11:36

Depth to

Water, ft

4.51
3.22
5.65
6.57
6.75
10.65
7.42
7.96
8.35
8.77
8.77
9.14
9.32
9.88

Water Elevation,

ft MSL

501.91
503.20
500.77
499.85
499.67
495.77
499,00

498.46.

498.07
497.65
497.65
497.28
497.10
496.54

Remarks

ERG Purged Well




Ground-Water Elevations
0ld Rifle Range

Boring Number: WES~6-20-81
Top of Pipe Elevation: 518.68 ft MSL
Screen Interval Elevation: from 499.74 to 490.60 ft MSL

Grid Coordinates:

Remarks

Depth to Water Elevation,
Date Time Water, ft ft MSL
11 Jun 83 7:54 16.23 502.45
20 Jun 83 8:33 16.85 501.83
30 Jun 83 4:43 17.34 501.34
7 Jul 83 1:18 17.97 500.71
15 Jul 83 8:58 18.00 500.68
2 Aug 83 3:31 19.40 499,28
9 Aug 83 8:21 18.95 499.73
16 Aug 83 8:40 19.58 499.10
23 Aug 83 9:39 19,76 498,92
30 Aug 83 10:19 19,92 498.76
6 Sep 83 2:10 20.24 498.44
13 Sep 83 4148 20.63 498,05
20 Sep 83 8:3:Z 20.80 497.88

6 Oct 83 11:45 21.22 497.46

ERG Purged Well




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Groundwater Elevations

Old Rifle Range

Wis-6~21-83

Grid Coordinates:

578.27 £t MSL
from 541.77 to 532.67 ft MSL

Date

18
20
21
22
23
25
26

16
23
30

13
20

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
83
83
83
83
83
83

83 .

83

Time
10:00
9:21
3:44
3:33
12:04
10:24
11:01
2:52
8:07
8:23
9:20
10:03
1:57
4:36
8:14
11:29

Depth to

Water, ft

33.28
33.42
33.50
33.51
33.52
33.62
33.65
34,08
34,23
34.34
34.71
34.90
34.98
35.22
35.39
35.70

Water Elevation,

ft MSL

544.99
544,85
544.77
544.76
544,75
544,65
544,62

544.19-

544,04
543.93
543.56
543.37
543.29
543.05
542.88
542.57

Remarks




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations
0ld Rifle Range

WIS-6-22-83

Grid Coordinates:

510.64 ft MSL
from 496.32 to 487.19 ft MSL

Date

26
29
30
31

Aug
Aug
Aug
Aug
Sep
Sep

3 Sep

13
20

Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
83
83
83

Tine
7:47
12:24
10:21
2:24
11:32
8:37
10:07
2:13
4:49
8:35
11:47

Depth to

Water, ft

11.22
12.34
12.44
12.40
12.34
12.56
12.52
12.56
12.91
13.03
13.53

Water Elevation,

ft MSL

499.42
498,30
498,20
498.24
498.30
498.08
498.12

498,08:

497,73
497.61
497.11

Remarks




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

01d Rifle Range

WES~6-23-83

Grid Coordinates:

509.41 ft MSL

from 494.86 to 485.76 ft MSL

Date Time
1 Oct 83 7:21
3 Oct 83 1:22
4 Oct 83 4:06
5 Oct 83 3:54
6 Oct 83 11:51
10 Oct 83 - 7:43

Depth to

Water, ft

12.30
12.33
12.34
12.30
12.64
12.43

Water Elevation,
ft MSL

Remarks

497.11
497.08
497,07
497.11
496.77
496.98




Ground—-Water Elevations

01d Rifle Range

Boring Number: EPA-1-83
Ground Elevation: 525.62 ft MSL
Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
13 Jun 83 10:34 14.3 511.32
14 Jun 83 1:05 14.6 511.02
15 Jun 83 1:45 15.2 510.42
16 Jun 83 11:41 15.50 510.12
17 Jun 83 10:38 15.68 509.94
20 Jun 83 8:21 16.72 508.90
22 Jun 83 Caved In
30 Jul 83

Grouted Boring




Ground-Water Elevations

0ld Rifle Range

Boring Number: EPA-2-83
Ground Elevation: 530.91 ft MSL
Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
14 Jun 83 1:08 21.70 509.21
15 Jun 83 1:48 21.74 509.17
16 Jun 83 11:39 22.14 508.77
17 Jun 83 10:28 22.30 508.61
20 Jun 83 8:19 22.85 508.06
22 Jun 83 11:40 23.15 507.76
25 Jun 83 1:35 23.32 507,59
30 Jun 83 4:32 24.05 506.86

7 Jul 83 12:50 24.75 506.16
15 Jul 83 Caved In
23 Jul 83

Grouted Boring




Ground-Water Elevations

0ld Rifle Range

Boring Number: EPA-3-83
Ground Elevation: 523,20 £t MSL
Depth to Water Elevation,
Date Time Water, ft MSL Remarks
15 Jun 83 1:50 16.0 507.30
16 Jun 83 11:36 16.34 506.86
17 Jun 83 10:25 16.70 506.50
20 Jun 83 8:13 17.37 505.83
22 Jun 83 11:38 17.70 505.50
25 Jun 83 1:47 18.08 505.12
30 Jun 83 4:31 18.80 504.40
7 Jul 83 12:58 19.60 503.60
15 Jul 83 8:31 20.70 503.50
30 Jul 83 8:00 22,00 501,00
30 Jul 83

Grouted Boring




Ground-Water Elevations

0ld Rifle Range

Boring Number: FEPA--4-83
Ground Elevation: 521.89 ft MSL
Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
16 Jun 83 11:47 14.70 507.19
17 Jun 83 10:33 14,80 507.09
20 Jun 83 8:25 16.43 505.46
22 Jun 83 11:42 15.70 506.19
25 Jun 83 1:36 15.72 506,17
30 Jun 83 4:34 16.42 505.47

7 Jul 83 12:54 18.65 503.24
15 Jul 83 8:3% 17.95 503.94
23 Jul 83 Grouted Boring




Ground-Water Elevations

0ld Rifle Range

Boring Number: EPA-5-83
Ground Elevation: 521,16 ft MSL
Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
17 Jun 83 10:35 16.50 504.66
20 Jun 83 8:29 16.80 504.36
22 Jun 83 11:45 16.50 504.66
25 Jun 83 1:42 17.05 504.11
30 Jun 83 4:37 18.35 502.81

7 Jul 83 Caved In
30 Jul 83

Grouted Boring
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