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PREFACE

This report is the second of six studies performed by personnel of the
Engineering Geology and Rock Mechanics Division (EGRMD), Geotechnical Laboratory
(GL) of the U. S. Army Engineer Waterways Lxperiment Station. Funding for this
study was authorizad by Order for Work and Services-NAVCOMPT Form 2275 (2-81)
Number NOOl6483WR0G185 dated 17 May 1983 and amended 9 and 16 September 1983.

The field worix 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 performed
by the Exploration Group (EG), 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 (SCU)
assisted in data compilation.

The study was conducted under the direct supervision of Mr. Jerald D.
Broughton, Acting Chief, SCU, 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 II1I, Chief, GL.

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

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

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

Background

1. The Waterways Experiment Station (WES) installed ten ground-water
monitoring networks around hazardous waste disposal sites at the Naval Weapons
Support Center (NWSC) during the period from August 1981 to December 1981
(Figure 1). The results from this work were presented in the WES draft report
"Hiydrogeological Iavestigation of Waste Disposal Sites at the Naval Weapons
Support Center, Crane, Indiana" (Dunbar 1962). Ground~water contamination was
detected at three 'waste disposal sites and the NWSC contracted the WES to
define the horizontal limits of ground-water contamination at each disposal
site. To define the horizontal limits of the contaminated ground-water plumes,
the WES installed additional monitoring’wells at the Mustard Gas Burial Grounds
(MGBG), the Ammunirion Burning Grounds (ABG), and the 0ld Burning Pit (OBP)
during the period :rom October to December 1982 and January to February 1983.
The WES plume definition study was temporarily suspended because chemical test
results of ground water from the most recently sampled wells were unavailable.
The work performed and results obtained in this plume definition study are
presented in the WiS draft report "Definition of Contaminated Ground-Water
Plumes at Selected Waste Disposal Sites ..." (Dunbar 1983).

2. This report is a continuation of the above work and includes the
addition of a fourth site, Pest Control Area (PCA), by the NWSC. The approach
to define contamination limits, field exploration, and laboratory testing is

presented in the previous WES reports and will be omitted in this report.

Purpose and Scope

3. The purposes of this investigation were (a) complete the definition of
horizontal contamination limits at the MGBG, the ABG, and the OBP; and (b)
define the horizontal contamination limits near monitoring well WES-9-3-81 at
the Pest Control Area (PCA) and determine whether the buried waste disposal
tank at the PCA is leaking hazardous chemicals to the ground water. Activities
during this investigation included drilling, selected soil sampling, well

installation, well sampling, and data analysis including chemical analysis of
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water samples. The results from the chemical analysis are presented to identify
the contaminants that exceeded drinking water standards. The Environmental

Manager for the NWSC analyzed the chemical results to identify well contamination.



PART II: HYDROGEOLOGY OF DISPOSAL SITE

Mustard Gas Burial Grounds - Site 1

Well and cross-section locations

4. Twelve plume definition wells (WES-1-6-82 to WES-1-17-83) were in-
stalled down gradient of the MGBG in previous studies. Ten plume definition
wells (WES-1-18-83 to WES-1-27-83) were installed along the western boundary of
the MGBG during this study as shown by Figure 2. (ross-section locations for
this study and the previous study are shown on Figure 2.

Geology

5. The geology of the MGBG down gradient from the fenced disposal site
was defined by cross sections A-A' and B-B' in the previous study, and consists
of two to 15 ft of soil (clay, silt, sand, and gravel) underlain by Pennsylva-
nian age sedimentary rock from the Mansfield formation of the Raccoon Creek
Group (Table 1). The Mansfield formation is composed of predominantly inter-
bedded sandstone, shale, and scattered coal seams and is more than 110 ft thick
at the MGBG. The sandstone ranges from various shades of brown, to white or
buff, to light and dark grey. The sandstone is fine to very fine-grained and
contains lenses and thin beds of shale and siltstone. Shale occurrence in the
formation increases with a color change to a darker grey. The shale is generally
soft, uniform, and the color ranges from grey to dark grey. Several seams of
bituminous coal are encountered beneath the MGBG and are brownish black to
black, soft, blocky in appearance, and contain less than 1 percent oxidized
sulfides, particulerly pyrite.

6. Cross section C-C' in Figure 3 is-a westward extension of cross section
B-B' from the earlier report and runs parallel to the approximate regional dip
of the sedimentary beds. The lateral Vériability of rock types.at the MGBG is
shown by this section and cross section D-D' in Figure 4, which runs parallel
along the ridge face in the second line of borings from the MGBG disposal site.
The rock beds at the MGBG are typically less than 1 in. thick but range up to
massive beds in excess of 20 ft and consist of alternating shale, siltstone,
and sandstone. Coal underlying the MGBG is in discontinuous seams of less than
1 in. thick to discontinuous beds 1 to 2 ft thick as shown by Figure 4. Boring
logs from this study are presented in Appendix A. Appendix B graphically

summarizes the lithology.
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Ground water

7. Ground-water flow at the MGBG is through fractures in the sedimentary
rock. The water table averages 15.5 ft below ground surface. The ten additional
monitoring wells installed for this study does not change previous findings.

The ground-water contour map in Figure 5 shows flow towards the north and
northwest with gradients steepest at the ridge face. Well completion diagrams

and ground-water measurements are presented in Appendices € and D, respectively.

Ammunition Burning Grounds - Site 3
and 0ld Burning Pit - Site 5

8. Work at the ABG and OBP was contingent on confirmatory chemical test
results of water samples from one monitoring well at each disposal site. No
additional monitoring wells were installed at either waste disposal site,
because water chemistry results did not show the presence of contamination in

any monitoring well.

Pest Control Area - Site 9

Well and boring locations

Y. Nine wells were installed in two areas in the PCA in 1981 for the
ground-water monitoring network (Figure 1). Four monitoring wells were installed
west of Building 2189, down gradient from an area reported to have used for a
waste disposal site, and three monitoring wells were installed down gradient
from a buried waste storage tank in the gravel parking lot adjacent to Highway
349. For the plume definition study the WES installed five monitoring wells
(WES-9-10-83 to WES-9-14A-83) to define contamination limits in the vicinity of
monitoring well WES-9-3-51. Four borings (WI-1-83 to WT-4-83) were drilled at
the buried waste disposal tank to determine whether the tank was leaking hazard-
ous chemicals into the ground water. Monitoring well and boring locations at
the PCA are shown ia Figure 6.

Waste tank
10. The plume definition study at the PCA was approached in the same

manner as outlined in earlier studies conducted at the MGBG, ABG, and OBP. The
waste tank study consisted of drilling four borings along the tank perimeter to

define the tank site hydrogeology and allow the NWSC to sample ground water.

11
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The chemical test results from ground-water samples and the comparison between
ground-water levels in open borings to fluid levels in the tank, should deter-~
mine if communication exists between the tank contents and the water table.
Ground-water elevations from existing PCA monitoring wells indicated the
buried waste tank was partially submerged below the water table.

11. The buried waste tank was installed in the early 1970's. Exact tank
specifications and construction details were unknown at the time of the study,
particularly the tank length, diameter, and depth to top of tamk below ground
surface. The tank base was approximately 15 ft below ground surface as deter-
mined by a weighted line and the tank length was in excess of 25 ft as deter-
mined from the two vent pipes extending above ground surface. The NWSC pumped
the contents from the tank prior to drilling the borings (about 1 ft of sludge
remained in the bottom of the tank). The four borings were drilled 10 ft from
the estimated tank perimeter and consisted of three rock bit borings and one
core barrel boring to accurately define tank site lithology. Borings were
terminated approximately 10 ft below the water table. Selected soil samples
were taken within 5-ft interval in all tank borings and submitted to NWSC for
chemical analysis. Borings were grouted several weeks after drilling, follow-
ing completion of the tank study. The tank was not leaking hazardous chemicals
to the ground water. The waste storage tank was excavated and removed in late
September 1983 by NWSC personnel after completion of the tank study.

Geology .

12. The geology of the PCA consists of 2 to 10 ft of soil (clay and
clayey sand) underlain by Pennsylvanian age sedimentary rocks of the Mansfield
Formation of the Raccoon Creek Group (Table 1). Sedimentary rocks underlying
the PCA consist of interbedded sandstone, clay shale, shale, occasional lime-
stone, and coal. Sandstone and shale are the predominant rock types underlying
the PCA. Bedding thickness is variable, ranging from thinly bedded sandstone
and shale sequences of less than 1 in., to massive sandstone beds of 10 to 15
ft as encountered in boring WES-9-5-81 or moderately thick dark gray shale beds
of 3 to 6 ft as in boring WES-9-1-51. Typically, sandstone at the PCA is brown

to light grey, very fine-grained, and primarily composed of quartz sand.

A weathered, 1 to 2-ft seam of bituminous coal underlieés the surface of the
PCA, approximately 15 ft below ground surface at the gravel storage lot. The

coal ranges from brownish black to black, blocky in texture, soft, and contains

14



approximately 1 percent sulfides, particularly pyrite.

i3. The geology of the PCA along the approximate regional dip of the
sedimentary beds is shown in cross section A-A' in Figure 7. The waste tank is
shown in the cross section along with a schematic of the tank, showing the
general construction characteristics (tank outline in the cross section is
distorted due to the exaggerated horizontal scale of section). The tank foundation
lies on the coal bed at the 712-ft msl elevation. Overlying the coal bed is
approximately 7.5 ft of highly weathered, thinly bedded sandstone and clay or
clay shale. Sandy and gravelly clay soils overlie the waste tank and average
8.5 ft in thickness.

14. The geology of the PCA area downgradient from monitoring well WES-9~
3-61 is shown in section A-A'. The sedimentary lithology in this area is
similar to that near the waste tank and -Building 2189. The subsurface is
composed of a thick sequence of thinly bedded sandstones and shales which grade
into a dark grey snale at about the 653 ft msl elevation as defined by borings
WES-9-14A~83 and WES-9-14B-83. The shale is approximately 6 ft thick and is
underlain by a very fine-grained, light grey sandstone at about elevation 647
ft msl. Boring logs from the latest PCA borings are presented in Appendix A.
Appendix b graphicially summarizes the boring lithology.

Ground water

15. Ground water at the PCA flows through the soil or in rock fractures
with the water table averaging 14 ft below ground surface. Ground-water flow
is to the west-northwest at the buried waste storage tank and monitoring well
WES-9-3-81 as shown by Figure 8. Ground-water elevations range from about 720
ft msl near monitoring wells WES-9-1-81 and WES-9-10-83 to about 695 ft msl
near monitoring wells WES-9-12-83 and WES-9-13-83, a difference of more than 25
ft. At the waste tank, the water table is approximately 7.5 ft below ground
surface with a rapid decline in elevation down gradient from the waste tank
(see Fig. 7). Ground-water information at the tank site was confirmed upon
removal of the waste tank, when ground-water seepage was observed in the opening
left by the tank. Down gradient from monitoring well WES-9-3-81l, the water
table is found witkin a few feet of ground surface and is believed to drop
below the stream bed as shown by the cross section. Monitoring well WES-9-14A-
&3 was dry and is not shown in the ground-water contour map. Problems in

determining the depth to the water table were experienced at this location.

15
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Rock fractures at monitoring well WES-9-14A-83 and boring WES-9-14B-83 are not
developed or contain sufficient clay filling to significantly reduce grouad-
water movement at this location. Well completion diagrams for the latest PCA
monitoring wells zre presented in Appendix C. Water level measurements from PCA
borings and monitcring wells are presented in Appendix D. Included in Appendix

D are waste tank measurements.
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PART I1I1: GROUND-WATER CONTAMINATION

Mustard Gas Burial Grounds - Site 1

16. Chemical analysis in previous studies identified nine contaminated
monitoring wells =zt the MGBG from a total of 17 monitoring wells. Ten addi-
tional monitoring wells were installed at the MGBG during the latest phase of
the plume definition study. Chemical analysis identified contamination in
three additional wells for a total of 12 contaminated monitoring wells at the
MGBG. Ten compounds were identified with concentrations exceeding the 50 parts
per billion (ppb) limit: (1) 1, 2-dichloroethane, (Z) 1, 1, 2-trichloroethane,
(3) 1, 1, 2, 2-tetrachloroethane, (4) chloroform, (5) 1, l-dichloroethylene,
(6) trans-1, 2-dichloroethylene, (7) bromoform, (8) dibromochloromethane, (9)
tetrachloroethylene, and (10) trichloroethylene. Monitoring well WES-1-2--81,
the original contaminated well, contains the majority of compounds and the
highest concentrations from among the 12 contaminated wells. The contaminated
ground-water plume at the MGBG is roughly rectangular in shape with an approximate
down gradient length of 300 ft (not 450 ft as reported earlier) and a lateral
width of approximately 600 ft as shown by Figure 9. The distribution of the
contaminated wells indicates the predominant plume migration direction is to
the west-northwest rather than due porth. The chemical test results from the

10 new wells installed at this disposal site are presented in Appendix E.

Ammunition Burning Grounds — Site 3

17. Contamination limits at the ABG-Little Sulphur Creek disposal site
were not defined in the previous study because questionable water sampling
procedures were suspected of causing a high trichloroethylene level in monitor-
ing well WES-3-24-83. A second chemical analysis of ground water from WES-
3-24-83 identified this well as uncontaminated. Three contaminated monitoring
wells were identified by the chemical analysis from 16 monitoring wells installed
at this site. Seven compounds were identified with concentrations exceeding
the 50 ppb limit: (1) 1, 1, 2, 2-tetrachlorocethane, (2) chloroform, (3 1, 1-
dichloroethylene, (4) trans-1, 2-dichloroethyleme, (5) methylene chloride, (6)

tetrachloroethylene, and (7) trichloroethylene. Monitoring well WES-3-7-81, the
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original contaminated well, contains the majority of compounds and the highest
concentrations from the three contaminated wells. The contaminated ground-
water plume at the ABG is roughly oval-shaped with a width of approximately 180
ft and a length of approximately 325 ft as shown in Figure 10. The chemical
test results for monitoring well WES-3-24-83 are presented in Appendix k.

18. 7The contaminated ground-water plume coincides with the directior of
ground-water flow (see Figure 11). As shown by the ground-water contour map,
the water table aguifer at WES-3-7-81 is mounded with only the southern portion
of the mound shown. At this well ground water flows towards the east, south,
and west. The distribution of contaminated wells indicates the primary flow
direction from WES--3-7-81 is to the east and west where the water table gradients
are steepest. South of well WES-3-7-81 contaminants were not detected in
monitoring wells WES-3-11-82, WES~3-13-82, WES-3-14-82, and WES-3-22-83 where

gradients are not as steep.

0ld Burning Pit - Site 5

19. Contamination limits at the OBP disposal site were not defined in the
previous study because questionable water sampling procedures were suspected of
causing a high trichloroethylene level in monitoring well WES-5-17-83. A
second chemical analysis of ground water from WES-~5-17-83 identified this well
as uncontaminated. 7Two contaminated monitoring wells were identified by the
chemical analysis from 19 monitoring wells installed at this site. Three
compounds were identified with concentrations exceeding the 50 ppb limit:

(1) trans-1, 2-dichloroethylene, (2) chloroform, and (3) trichloroethylene.
Monitoring well WES-5-4-81, the original contaminated well, contains all compounds
and the highest concentrations of contaminants in the contaminated wells. The
contaminated ground-water plume at the OBP is irregular in shape with a width
ranging from 90 to 195 ft and a length of approximately 500 ft as shown in

Figure 12. The con:aminated ground-water plume is moving north-northwest in

the direction of ground-water flow (see Figure 13). The chemical test results

for monitoring well WES-5-17-%3 are presented in Appendix E.
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Pest Control Area - Site 9

Gravel storage lot

20. Chemical analysis has identified no contamination in the five moni-
toring wells (WES-9-10-83 to WES-9-14A-83) installed to define the plume
iimits around WES-%-3-81. The chemical analysis identified two compounds in
WES-9-3~-61 with concentrations exceeding the 50 ppb limit: trans-1, 2-dichloro-
ethylene and trichioroethylene. The contaminated plume as currently defined in
Figure 14 is approximately circular in shape with a diameter of approximately
150 ft. Three additional wells are needed down gradient of monitoring well WES-
9-3-81 to define the plume limit with an accuracy of 75 ft (half the well
spacing distance between a clean . well and a contaminated well) as proposed for
the plume study.
Waste tank

21. Water samples from open borings drilled around the waste tank were
analyzed for polychlorinated biphenyls (PCBs), heavy metals (lead, copper,
chromium, etc.), and volatile halogenated organic. compounds (see complete list
in Appendix E). PCBs were not detected in waste tank water samples. Heavy
metal concentrations were generally low in each boring, but some metal concen-
trations were slightly above minimum Environmental Protection Agency Water
Quality Criteria Guidelines for Human Health. The high heavy metal concentrations
in the ground-water sample taken at about 14 ft during drilling in boring WI-2-
83 are probably due to the mixing of near-surface contaminated sediment with
the ground water. The ground-water sample was obtained from the air-jet, which
removes drill cuttings from around the drill site. The sample was taken because
of water color and the presence of.-a slight odor. Analysis for volatiles
identified concentration levels slightly above the NWSC 50 ppb limit for trichlo-
roethylene in all sampled borings. Although contamination was present in
ground-water samples from around the waste tank, monitoring wells down gradient
of the tank (WES-9-4-81, WES-9-5-81 and WES-9-8-81) were uncontaminated.
Chemical test results from PCA borings and monitoring wells are presented in

Appendix E.
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PART V: CONCLUSIONS AND RECOMMENDATIONS

Conclusions

23. Based on the results of this study the following conclusions are
made:

(a) The present horizontal limits of ground-water contamination are
defined at the MGBG, ABG, OBP and PCA. The accuracy of the plume limits at
the PCA are less ihan the minimum 75-ft resolution requirements proposed for
the study.

(b) Chemical analysis of water samples from monitoring wells from the
four disposal sites have defined contamination plumes composed of volatile
halogenated organic compounds. The MGBG contained the highest number of different
halogenated compounds (ten compounds), followed by the ABG (seven compounds),
the OBP (three compounds), and the PCA (two compounds). The compounds trans-
1, 2-dichloroethylene and trichloroethylene were found at all four disposal
sites.

(c) The buried hazardous waste disposal tank at the PCA was not leaking
hazardous chemicails into the ground water and later removal of the tank
confirmed this. Ground-water contamination at the PCA tank site was probably

caused by spills during tank filling or the contents removal process.

Recommendations

24, The following recommendations are made:

(a) Should :zreater accuracy in defining plume limits be required by the
NWSC at the PCA, :three additional monitoring wells are required down gradient
and midway between WES-9-3-81 and the most distant down gradient line of
wells.

(b) Future scheduled sampling of monitoring wells at the ABG and OBP
should also include water samples from the streams flowing through the disposal
sites to determine if offsite transport of contaminants is occurring.

(¢) Surface monitoring should include: one sample location up gradient
of the disposal area, two sample locations within the disposal site boundaries,

and one sample location down gradient of the site.
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APPENDIX A
FIELD BORING LOGS



BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Site _Crane, IN Date 17 June 1983
B - I" R B B.._.i_. r‘..oun 5 « o oma 1'11’11—(:} f\ﬂ 1 QCP_21 /?7
L()Cﬂt_l(_)n uUbiLdlud vad usk iLalr It i L . JOD NO. S-S S R Rt -—y &L
Dfi“ Rig Failing lnspectof J. Dunbar Operator C. Drake Surface E' 658.40 Boring No‘ WES-1-18-83
- STRATUM DRIVE SAMPLE
z’m;léi .P:JELN o O CLASSIFICATION AND REMARKS
1983 FROM TO FROM TO FROM TO
17 Jun| 0.0} 3.0 0.0} 30.5 5-5/8" Rock [Bit Clay (CL): brown, sandy, damp,
slight to moderate cohesion,
organic matter,

3.0 11.0 Sandstone: light brown, soft
weathered, very fine-grained,
quartz sand.

11.01 12.5 Sandstone: dark brown, weathered,
soft, very fine-grained, quartz
sand.

12.5 | 13.5 Sandstone: 1light brown, weathered,
soft, very fine-grained, quartz
sand.

13.5 113.7 Shale: 1light grey, soft.

WES [orys 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 3 Sheets




BORING LOG

FIELD DATA
Project Site Date
Location _ Job No
Drill Rig Inspectar _ Onerator Surfana I Boring No, WFS-1-18-83
STRATUM DRIVE SAMPLE
i,m;g TD:KTEEN sTAYMPstS; CLASSIFICATION AND REMARKS
FROM TO FROM T0 FROM T0
13.7 | 14.0 Sandstone: light brown, soft, very
fine-grained, quartz sand,
14.0116.5 Shale: 1light grey, soft.
16.5 1 18.0 Sandstone: dark brown, very fine-
grained, soft, wet at 18 ft.
18.0 1 19.5 Sandstone and shale: brown, light
grey, soft, thinly bedded,
19.51 19,7 Sandstone: brown, weathered, very
fine-grained,
19.7 { 21.5 Sandy shale: dark grey, soft,
sandy - very fine-grained.

WES Joc7s 819

EDITION OF NOV 1971 MAY BE USED

Sheet 2 of 3 Sheets




BORING LOG

FIELD DATA
Project Site Date
Location Job No
Drill Rig inspector Operator _ Surface El______ Boring No. _WES-1-18-83
STRATUM DRIVE SAMPLE
iAMPLE TiAKTEN S&LPPE OE CLASSIFICATION AND REMARKS
NUMBER ENl rrom | to | FrRoM | To | FRom | To LE
21.5] 24.0 Sandstone and shale: sandstone
grades from dark brown to brown.
shale ranges from light grey to
dark grey, soft, thinly bedded,
24,5 30.5 Sandstone: brown, tan, dark brown,
o soft, very fine-prained, quartz
sand.
18 Jun Open hole overnight - water level
at 14.04 ft. Installed monitoring
well.

WES o™ 819

EDITION OF NOV 1871 MAY BE USED

Sheet __3 of 3___Sheets




BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Site Crane, IN Date 17 June 1983
Location Mustard Gas Burial Grounds . job No. 441=G1i%0.313GR21/22
Drill Rig_Failing lInspector J. Dunbar Operator _C. Drake Surface.E1 656.79 __ Boring No. HES=1-19-83
STRATUM DRIVE SAMPLE
i‘mg‘%% DATE J;MPFELE’; CLASSIFICATION AND REMARKS
TAREN] FROM | 7o | FROM | TO | FROM | TO
17 Junl 0.0| 6.5 ] 0.0 30.2 5-5/8" Rock Bit Clay (CL): brown, soft, sandy,
organic matter, slight to moderate
cohesion.
6.5111.5 Sandstone: brown, very fine-
grained, soft.
11.5112.5 Shale: grey. very soft.
12.5115.0 Sandstone: light brown, very fine-
grained, soft.
15.0 | 16.0 Sandstone: 1ight grey - same,
16.0 | 16.5 Sandstone: brown - same. ]
16.5 117.0 Clay/Shale: grey, very soft, damp.
WES Tor%, 819  eoiTion OF NOV 1971 MAY 8E USED Sheet 1 of 2 Sheets



BORING LOG

FIELD DATA
Project Site Date
Location Joh Na,
Drill Rig_______ Inspector Operator Surface El Boring No. WES-1-19-83
SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF |
NUMBER | TAKEN - SAMPLER CLASSIFICATION AND REMARKS
PSS! FroM | Tto | FROM | TO | FROM | TO
17.0] 30.2 Sandstone: brown, grey, dark
brown, very fine-grained, quartz
sand, soft, thinly bedded with
trace of shale.
18 Junl Open hole overnight - water level
at 19.2 ft. 1Installed monitoring
well.

Form Sheet___2 of 2 Sheets

WES [ofy. 819 EpiTion OF NOV 1971 MAY BE USED




BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Site Crane, IN Date _20_June 1983
LocationMustard Gas_Burial Crounde JCbNC_éél—GISO.lBGR21/22
Drill Rig Failing  lInspector J. Dunbar Operator _C. Drake Surface Ef_631.35 _ Boring No. WES=1-20-83
STRATUM DRIVE SAMPLE
im?—i P:JFEN ST;;E CE“; CLASSIFICATION AND REMARKS
NUMBER | 19%3 | FRoM | 7o | FROM | TO | FROM | TO -
20 Jun| 0.0] 6.0| 0.0]36.1 5-5/8" Rock [Bit Clay (CL): brown soft, pravelly,
damp.
6.0 7.0 Sandstone: brown, very fine-
erained, soft, weathered.
7.01] 36.1 Shale: grey, light grey, dark grey

soft, uniform, water at 20 ft.

21 Jun Hole open overnight ~ water level
at 24.55. Installed monitoring
well.

WES [ ory. 819 eoiTion OF NOV 1971 MAY BE USED

Sheets



BORING LOG
FIELD DATA

Project

NWSC Ground-Water Study

Site Crane, I}

Date 20 June 1983

- Location Mustard Gas Burial Grounds

T "
_Oi RN T Anat inn
J‘Ub NO a4l VLIV L JUNLL [ LL

Drill Rig Failing  Inspector_J. Dumbar Operator _C. Drake Surface E| _603.82 Boring No.WES-1-21-83
STRATUM DRIVE SAMPLE
SAMPLE DATE TYPE OF
CLASSIFICATION AND REMARKS
NUMBER | TR%EN From | 1o | FroM | To | rrom | 1o SAMPLER
20 Jun| 0.0 | 6.5 | 0.0 40.5 5-5/8" Rock Bit Clay (CL): brown, soft, gravelly,
damp.
6.51 9.5 Clay (CL): grey, soft, uniform.
9.5 [16.5 Clay (CL): brown, soft, uniform. |
16.5 1 24,5 Shale: grey, soft, uniform.
24.5 140.5 Shale: 1dight prey, grey, dark grey
soft, water at 28 ft,
21 Jun Installed monitoring well.

WES JFAONH;Al 819

EDITION OF NOV 1971 MAY BE USED

Sheet 1 of 1 Sheets



BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Sjite Crane, IN Date 8 July 1983
{ goatign Mustard Gas RBurial Grounmds Job No L41-G150.13GR21/27
Drill Rig Failirnrg Inspector J- Dunbar Operator - Drake Surface EJ £23-35 Boring No. WES-=1-22-83
' STRATUM DRIVE SAMPLE
e | ke e O CLASSIFICATION AND REMARKS
et 1'598'3 FROM TO FROM T0 FROM TO )
8 Jul| 0.0]13.0] 0.0] 35.0 6" Rock Bit Clay (CL): brown and grey, sandy,
soft to stiff.

13.01.21.5 Sandstone: brown, weathered, very
fine-grained, soft, damp at 17.5
(no water).

21.5122.0 Siltstone: brown, soft, weathered,
damp at 22 f¢t,

22.0 | 32.0 Sandstone: brown, light grey, soft,
weathered, very fine-grained, water
at 25 ft.

32.0 1| 35.0 o Shaley Sandstone: brown, grevy,
dark grey, soft, weathered, very
fine-grained.

WES oY, 819 USED Sheet 1 of 2 Sheets

EDITION OF NOV 1971 MAY BE




BORING LOG

FIELD DATA

Project Site Date
Location dah Na. e
Drill Rig________ Inspector Operator Surface El Boring No.WES-1-22-83
oaMpLE | DATE STRATUM DRIVE SAMPLE TYPE OF c
NUmser | Taken T - - CAMPLER CLASSIFICATION AND REMARKS

1868 | FrRoM | To | FROM | TO | FROM | TO SAMPLE

9 Jul Installed monitoring well.

Sheet of __2 Sheets

RM
WES .erN 5. 819 eociTion oF NOV 1971 MAY BE USED



BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Sjte Crane, IN Date 9 July 1983
| goation Mustard Gas Rurial Grounds Joh No441-G150,13GR21/22
Dfi” Rig Failing lnspector J. Dunbar Operator C. Drake Sutface El 625.81 Boring No. WES-1-23-83
c STRATUM DRIVE SAMPLE
fﬁmlé% TD:JELN JAYMP’ng; CLASSIFICATION AND REMARKS
B 1983 ' FROM TO FROM T0 FROM TO
9 Jull 0.0 3.0 0.0] 40.4 6" Rock Bit Clay (CL): brown, soft to stiff,
sandy.

3.0 6.5 Sandstone: brown very fine-
grained, soft.

6.5 9.0 Sandstone and clay: very fine-
grained, brown sandstone and soft,
brown clay, damp.

9.0 17.5 Siltstone: grey, very soft.

17.5119.0 Sandstone: brown, very fine-
grained, soft, weathered.
19.0 | 38.5 Shale: grey, dark grey, soft, damp
spot at 30 ft with slight water.
WES [orye 819 EDITION OF NOV 1971 MAY BE USED Sheet 1 of 2 Sheets



BORING LOG

FIELD DATA
Project Site Date
Location _ ___ Job No.
Drilﬂl Rig —_— lnsPector : Operator Surface Ef______ Boring No. WES-1-23-83
c STRATUM DRIVE SAMPLE '

SAMPLE | DATE TYPE OF
N g CLASSIFICATION AND REMARKS
NUMBER | TAKEN | FroM | 70 | FROM | TO | FROM | TO SAMPLER

38.51] 39.5 Coal: black, soft.

39.51 45.0 . Siltstone: 1light grey, soft.

Water level overnight: 34 ft.
11 Jul 40.4 1 45.0 6" Rock Bit Drilled 10 ft below water depth.

Rinsed mud from hole several times.

Installed monitoring well.

Sheet 2 of __2 Sheets

WES o0y, 819 EpiTion OF NOV 1971 MAY BE USED




BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Site Crane, IN Date 9 July 1983
Location Mustard Gas Burial Grounds Job No. 441-G150.13GR21/22
Drill Rig Failing  |nspector _J. Dunbar Operator __C. Drake Surface Ej 99C.3 Boring No. HES-1-24-83
c STRATUM DRIVE SAMPLE

SAMPLE | DATE TYPE OF CLASSIFICATION AND REMARKS
NUMBER | TAKENT From | 7o | FROM | TO | FROM | TO SAMPLER

9 Jul| 0.0) 3.5} 0.0] 30.4 6" Rock Bit Clay (CL): brown, soft to stiff,

sandy.

3.5 9.0 Sandstone: brown, very fine-
grained, soft.

9.0117.0 o Clay and sandstone: brown, soft,
sandy clay with interbedded very
fine-grained, soft sandstone.

17.0 | 26.5 Shale: grey, dark grey, soft,
water at 20 ft.

26.5 128.0 Siltstone: light grey, sofr.

28.0 | 30.4 Shale: dark grey, scft

WES ;::: 819  eoiTioN OF NOV 1971 MAY BE USED

Sheet 1 of 1 Sheets




BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Site Crane, IN Date 6 August 1983
Locationtiustard Gas Burial Groumds : Job fo. 444-G150.15GR21/22
Drill RigEailing _ Inspector J. Dunbar  Operator _C. Drake Surface EI_634.16  Boring No. WES-1-25-83
STRATUM DRIVE SAMPLE

;’;’;}&% TD'QEEN .TAYMPPELOF CLASSIFICATION AND REMARKS

1982 | FRoM | 1o | FROM | TO | FROM | TO SAMPLER

6 Aug 0.0 1.0 0.01] 32.0 6" Rock Bit Clay (CL): brown, soft, sandy,

dry.

1.0 7.0 Sandstone and clay: brown, grey,
very weathered, thinly bedded, very
fine—-grained.

7.0116.5 _ _ Shale: brown, grey (15.5-16.5)
soft, weathered, thinly hedded

16.5 119.0 Sandstone: brown, light grey,
thinly bedded, soft, very fine-
gra'l'nprl

19.0 121.8 Shale: brown and grev. soft.

21.8 132.0 Sandstone and shale: brown, grey,

WES Joios 819

EDITION OF NOV 1971 MAY BE USED

Sheet 1 of 2 Sheets




BORING LOG

FIELD DATA
Project Site Date
- Location Job No. ,
Drill Rig Inspector Operator Surface El_______ Boring No.WES=1-25-83
STRATUM DRIVE SAMPLE
SAMPLE | DATE TYPE OF CLASSIFI
CLASSIFICATION AND REMARKS
NUMBER | TRKEN| epom | to | FROM | TO | FROM | TO SAMPLER
dark grey, thinly bedded, very fine-
grained, soft, water at 22 ft.
6 Aug Installed monitoring well.
2
——
WES Jvoa 819 Sheet 2 of__2 Sheets

EDITION OF NOV 1971 MAY BE USED




BORING LOG

FIELD DATA
Project __NWSC Ground-Water Study Site Crane, IN Date © August 1983
Location Mustard Gas Burial Grounds Job No, 441-G150.13GR2 1/22
Drill Rig _aiiing  InspectorJ. Dunbar Operator _C._Drake Surface Ei_870.2%  Baring No.WHS-1-26-83
c STRATUM DRIVE SAMPLE
‘:lﬁanléi 'IP:IIELN STAYMPPELg; CLASSIFICATION AND REMARKS
19573 | FROM | To | FROM | TO | FROM | TO
6 Aug | 0.0 ] 4.0} 0.01}55.0 6" Rock Bit Sandy clay (CL): brown, soft, dry.
4.0 115.3 Sandstone: tan, brown, very fine-
rained, weathered, thinly bedded
lsith siltstone and clay shale.
15.3117.3 Clay shale: brown, soft,
17.3 121.6 Sandstone and clay shale: brown,
rey, thinly bedded, soft, very
fine-grained.
21.6 {30.1 Shale: brown, grey, soft, thinly
bedded.
30.1 y41.2 Bandstone and shale: 1light to dark
rey, thinly bedded, very

WES [orye 819 EoiTion oF NOV 1971 MAY BE USED | Sheet 1 of 2 Sheets



BORING LOG

FIELD DATA
Project Site , Date
Location Job No
Drill Rig Inspector Operator Surface El_________ Boring No. WES=1-26-83

c STRATUM DRIVE SAMPLE
SAMPLE DATE TYPE OF
CLASSIFICATION AND REMARKS
NUMBER | TAKEN | rrom | ro | FRoM | TO | FROM | TO SAMPLER
fine-grained.

41.21 45.0 Sandstone: brown, reddish brown,
soft, very fine-grained. Water at
45 ft.

45.0) 49.5 Sandstone and shale: brown, light
to dark grey, thinly bedded, very
fine-grained, soft.

49.5] 52.0 Shale: grey, dark grey, soft.

52.0| 55.0 Sandstone: dark brown, soft, very
fine-grained.

16 Aug Installed well.

WES Jau5e 819

EDITION OF NOV 1971 MAY BE USED

Sheet___2 of 2 Sheets



BORING LOG

FIELD DATA
Project _ NWSC Ground-Water Study Site  Crane, IN Date_6 August 1983
Location Mustard Gas Burial Grounds Job No.441-G150.13GR21/22
Driii Rig Failing  inspector__J. Dunbar Operator __C. Drake Surface Ei_©55.75 Boring NoWES=1-27-083
;m;;% e STRATU'_\‘ RYE SAVPLE TYPE OF CLASSIFICATION AND REMARKS

T685N | FrrRom | o | FROM | TO | FROM | TO SAMPLER

6 Aug 0.0 2.3 0.0 |25.0 h" Rock Bit Clay (CL): brown, dark brown, drv,
soft, sandy.

2.3l 29.3 Sandstone: brown, tan, very fine-
orained, thinly bedded with silt-
stone and shale, weathered, soft,

~ ard at 23 ft.

6 Aug -— 130.0 6" Rock Bit Crooked hole - used guide ta
straighten and sheared drill rod
with bit - moved over 6 in. and
drilled alongside existing hole to
intersect drill tools.

9 Aug Recovered rod and bit except for
npproximately 2 ft section of rod.

nable to recover small piece,
WES Tof, 819  eoiTion oF NOV 1971 MAY BE USED | Sheet 1 of 2 Sheets



BORING LOG
FIELD DATA

Project Site
\ Location —————— _ ) - Job Now mo—— \
lnsPector_’____,______———— Operatof ————————" surface £} ——— Boring No. wpo-1 27-83 l

oril! Rig ——————

graip_ed candstone, soft to medivm
-—- ater at 30 fL. |

Installed monitoring well. _,___,_,\

£ USED

| TION OF NOV 1971 MAY B

WES o, 819 eoiTo



BORING LOG

FIELD DATA
Project __NWSC Ground-Water Study Site Crane, IN Date 20 July 1983
i_ceation Peat Control - Hazardons Waste Tank Iah Nc\[}l&l-GlSO‘l GR21/22
Drill Rig _Failing _ Inspector _J. Dunbar Operator __C. Drake Surface EI _726.03 _ Boring No.WI-1-83
STRATUM DRIVE SAMPLE
SAMPLE DAT
NUMBER TAKEEN UV U R o T STAYMP,ELSE CLASSIFICATION AND REMARKS
1983 r UM {R6] FROM VO rROm Ty Cont
1 po July 0.0l 1.5] 0.0 8.1 0.0 5.0 5"Folding Apger | *Jar] Gravel: limestone-medium
2 1.5 6.0 5.0 8, *Jay Sandy clay(CL): brown, very fine-
grained sand, gravelly (slight),
stiff to very stiff.

6.9 6.1 Sandy clay{(CL) and sandstone frag+
ments: brown, reddish brown, very
fine-prained sand-sandstone, stiff
to very stiff

20 Julb 8.1} 30.0[ 8.1 30.0 6'"Rock Bit Sandstone, coal(water), shale;
limestone - See boring log WI-4-§
for details.

20 _July 0. 1.d 6" Casing 6" Casing to keep hole open to
monitor water levels.

WES o7 819  EoiTion oF Nov 1971 MAY BE USED Sheet__1 of 1 Sheets

— . ——— %

Jar sample given to NWSC
for chemical analysis.




BORING LOG

itor

FIELD DATA
Project _ NWSC Ground-Water Study Site _Crane, IN Date 20 July 1963
tocabion _Post Centrel Haozordous Waeste Tank Job Nolbél- -G150.13GR21/77
Drill Rig Fa_Lum;_!nﬂmcmr_J4*Dunhax~____Opmamr C. Drake Surface E1_725.67 _ Boring No. _WI-2-83
STRATUM DRIVE SAMPLE
fﬁmiti TDAAI(TEE)\I JAY‘::E, (E); CLASSIFICATION AND REMARKS
PEmELR '1"9'8“3" FROM TO FROM | TO FROM TO AmTL Cont

120 July 0.0 1.5 Q. 8.6 0.0§ 5.0 |5"Folding Auger |*Jar| Gravel: limestone-medium.

2 20 July 1.5 6.6 5.0| 8.6 *Jar | Sandy clay(CL): brown, very fine-—
grained sand, gravelly (slight),
stiff to very stiff.

6. 8.6 Sandy clay (CL) and sandstone frag
ments: see above-sandstone is very
fine-grained, weathered, brown,to
reddish brown,

8.61 30.0 8.6} 30.0 6"Rock Bit Sandstone, coal(watexr at 14.1),
shale, limestone, see boring log _]
WI-4-83 for details.
0.0 1.0 6" Casing 6" Casing to keep hole open to mon
water levels-rinsed mud from hole.

WES oo 819

EDITION OF NOV 1971 MAY BE USED

*
for chemical

Jar sample given to NWSC

analvsis

Sheet ___1 of 2 Sheets




BORING LOG

FIELD DATA
Project Site Date
Location “Job No,
Drill Rig inspector Operator Surface El Boring No. _WT=2-83
SAMPLE | DATE STRATM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS
NUMBER | TAKEN | oov T o | rrom | 7o | FrRoM | To SAMPLER

Obtained water sample from jet at

14.1 ft. Sample was black and had

oily appearance. Water was encoun;

tered near vicinity of tank base

(approximately 14-15 ft below

eround surface).

WES Jauve 819

EDITION OF NOV 1971 MAY BE USED

Sheet 2 of 2 _Sheets




BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Site Crane, IN Date_<1 July 1983
lLacatian _ Pest (ontral - Hazardnus Waste Tank job No Ah1-G150,13GR21/22
Drill Rig _Failing _ Inspector _I. Dunbar Operator _C. Drake Surface El _725.23  Boring No. WI-3-83
STRATUM DRIVE SAMPLE
A
SAMPLE DATE TYPE OF CLASSIFICATION AND REMARKS
NUMBER | TAKEN| ..., . o -~ i SAMPLER
1G83 FRUM R4 FRUM T0 FROM T0 Cont
1 121 Julf- 0.0} 1.5} 0.0f 10.6] 0.0} 5.0 [5"Folding Adger [*Jar| Gravel: limestone-medium
2 21 Jull 1.5] 10.6 5.0110.6 *Jar| Sandy clay(CL): brown, damp, very
soft, contaminated (slight odor),
gravelly.

10.64 30. 6""Rock Bit Sandstone, coal (water), shale,
and limestone-See drilling log for
boring WI-4-83

21 Jul 0.0f 1.0 6" Casing 6" Casing to keep hole open to
monitor water levels

WES [or5. 819

EDITION OF NOV 1971 MAY BE USED

s,

* Jar sample given to NWSC

for chemical analysis

Sheet 1 of 1 Sheets




BORING LOG

FIELD DATA
Project _NWSC Ground-Water Study Site  Crane, IN Date 21 July 1983
Location Pest Control - Hazardous Waste Tank Job No 441-G150.13GR21/22
Drill Rig 83138  |pgpector ¥ Dumbar Operator O+ Drake Surface EI f20: 24 Boring No. Wi—4=835
STRATUM DRIVE SAMPLE
fm‘g‘éi e o O CLASSIFICATION AND REMARKS
19K83 FROM TO FROM TO FROM TO Cont
1 0.0 1.5 0.0 6.6 0.0 5.0[5"Folding Adger |*Jar|Gravel: limestone-medium
2 1.5 6.6 5.0 6.6 *Jar|Sandy clay (CL): brown, dark brown
very fine-grained sand, gravelly,
soft to stiff,
6.6 11.6| 6.6 10.7]4x5%"Core Bgrrel Run 1-See drilling log on page 2.
11.6| 15.1 | 11.6] 14.3[4x5%" " Core Bdrrel Run 2
15.1{ 20.71 16.0| 20.7|4x5%"Core Bdrrel Run 3
20.71 25,21 20.71 25.214%x5%'"Core Bdrrel Run 4
25.21 25.71 25.2} 25.7 14x5%'"Core Bdrrel Run 5
25.7 1 30.7] 25.7| 30.7[4x5%""Core Bdrrel Run 6
® i
WES Jauve 819  EDiTioN OF NoV 1971 MAY BE USED Jar sample given to NWSC for Sheet ! of 4 Sheets

,,,,,,,,, chemical analysis.
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tole to. ' 1°

NWSC Ground-Water Study

DIVISION INSTALLATION SHEET 0
DRILLING LOG US Navy Crane, TN Jor 4, SHEETS
1. PROJECT 10. SIZE ANO TYPE OF BIT 4~ 5% 4. Diamond

1. DATUM FOR ELEVATION §novm {THM o MSL)

2. LOCATION {Coordinates or 5tation) MSL
Post Control-Waste Storage Tank 12  MANUFACTURER'S DESIGNATION OF DRILL
3 ?RILL(NG AGENCY Failing
CEWES 13. TOTAL NO. OF OV {DISTURBED | UNDISTURBED
4. HOLE NO. (A« ahown on drowing ml.i BURDEN SAMPLES '!AKEN P .
and tile numbed WI-4-83 L aWO . LeT 0
STHANME OF ORICLER 14. TOT AL RUMBER CORE BOXES Zero
C. Drake 15. ELEVATION GROUND WATER
Ve F
6. DIRECTION OF HOLE 16, DATE 1STARTED | comMPLEYED
6. HOLE i . 7
(JverTicar [JINCLINED . DEG. FROM VERT, } 21 ‘JUl} 1983 22 JUI) 1983
17

. THICKNESS OF OVERBURDEN

- ELEVATION TOP OF HOLE 794 54 fl, MS]

b 6.6 ft
s. DEPTH DRILLED INTO Rock 24,1 ft ::: :f:;;“fr:::e :f::;::' KO BORING 89, 2% *
9. TOTAL DEPTH OF HOLE 30.7 ft ]( ),,f ARV, G
c ," % CORE X OR REMARKS
erevanionf oeernueoruol | SASIMEELRNIEIATENAS /| RERE SR o el T e s o
o b < d . 1 9
720.54 16 — [:
—] See boring log page 1 E——
719.54 |7 7|  fractured -
= ,f; -
] A -
— /| Sandstone and clay: brown, —
- reddish brown, rounded to -
—J}.——]angular, very fine-grained, -
718.54 {8 — 77 sandstone lenses interbedded AL - Run #1 L. —
- Awith soft to stiff, sandy Began 8:30 Rec 4.1' [T
. ,:_(_ clay. Core is very weatherec Erd  8:57 Loss 0.9 —
— and very brittle. Sandstone Time 27 min Gaip -~ }——
- is very friable Drl time 27 min -
. Hyd press 270 PSi —
717.5419 | — hater press - -
. REW 100 + -
- Drl Action Smooth —
. Water ret [
. Brown —
-] Fema phs —
I SN —
716.54 {10 ...] Drilled with water -
g ﬁ
N/ -
715.54 |11 _] Loss il
_— \[Run 1 RQD= 38% 82% - —
. -
714.56 |12 T~ _| [
— KL " Run #2 —
1 _ Began 9:20 Rec 2.7' =
— zandstt)one and clay End  9:31 | Loss0.8' |—
. ee above Time 11 min  Qain- —
] - Drl time 11 min -
71354113 — Hyd press 180 PSI —
- Water press - -
- RIS 100 + -
-] Drl Action Smooth [—
. ¥ater ret -
- Brown [
712.564 {14 — ] S l
-] lignite: black,soft,sandy . . : [
_ 7 Loss
- \/ lCoal: black,sofe,brittle, 77.1% [
= /\ |[with sulfides-little recover) - -
711.54 [15 _~] =
— Run 2 RQb= 77.1% -
. | —
1 \/ |Coal: same —
. \ Loss [
710.54 416
C‘A:??M 1836 PREV OUS EOITIONS ARE OBSOLETE. PROJECT HOLE NO.

(TRANSLUCENT)



Hole Ho. bi—wi-6s
OIVISION INSTALLATION SHEET 3
DRILLING LOG _ ]°F l, SHEETS

. PROJECT

10. SIZE AND TYPE OF 81T

V1. DATUM FOR ELEVATION SHOWN (15M or MSL)

2. LOCATION (Coordinates or Station)

12. MANUFACTURER'S DESIGRATION OF DRILL

w

DRILLING AGENCY

»

HOLE NO. (As shown on drawing title]
and fife numbed

. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKE

N

jorsTurBED PUNDISTURBED

{TIvervicaL [JINCLINED

DEG. FROM VERT.

|

3 NAME OF DRILLER 14. TOTAL NUMBDER CORE BOXES
15. ELEVATION GROUND WATER

6. DIRECTION OF HOLE ISTARTED | comPLETED
16. DATE HOLE 1 H

A

N

THICKNESS OF OVERBURDEN

- ELEVATION TOP OF HOLE

. DEPTH DRILLED INTO ROCK

- TOT AL CORE RECOVERY FOR BORING

9. TOTAL OEPTH OF HOLE

. SIGNATURE OF INSPECTOR

ELEVATION| DEPTH [LEGEND A e tottory | ERUALS RECON: [SRUBYE | (Driting cimey smates home, dopth of
. ) EU:Y N'O. weathesing, elc., if aignificany
a © )
710.541716 e e B i -
i Sandstone: light to dark —
— grey with deadritic coal and —
709, 54! 17 ] sulfides. Sandstone changes -
) -] from a clean, uniform, pre- ) —
— dominantly quartz sandstone s nuu #3 , |-
] at 18.2 ft to a shaley sand- Bepin 10:15  Rec4.7 A
-1 stone. From 18.2 ft sand- h'”d 10:{‘0 Lose 0.9 —
— stone is interbedded with 10% 'I)u;letZ-S "';‘; .G“i“ - [
- thinly bedded shale. Sandsténe orl o time min [
708.54 18—: is very fine-grained and Hlyd press 200 Ps1 —
— slightly friable, higher #ater press - [
— > : RIM 100+ —
] percentage of fines. = -
— Drl Action Smooth —
o e Water ret -
o PP 1 d Brown Black —
707.54] 19 -~ ~-}——clOSE Ramarke [
-+ .-le—closed -
—= honeycombed —
- f)ﬂ// oneycoml -
706.54 20_‘_.'_’ = = ~}w— closed WL Run #4 -
— Began 11:02 Rec 4.5°' [
] Eed 11:32  Loss - -
] Tize 30 win Getr - —
— Run 3 RQD= 83.9% 83.9%4 -~ >rl time 30 min -
. tiyd press 230 PSI -
705.54] 21 _ ] Jater press - |—
] RPH 100+ [
:\_T.- Drl Action Smooth =
- H Hater ret -
] HE Dark Grey [
1 Remarks [~
704.54) 22 _ ] K Sandstone: same as above . ol
- a - Rur #5 -
- Bsgam 12:52 Rec 0.5' [C
703.54 23"‘: __________________ -End 1:13  Ros: - -
. Tice 21 min &air - —
7] orl time 21 min -
] Sandstone and shale: 60 to Hyd press 100 PSI —
] 70% black, dark grey shale dater press - -
702.54| 24 _}——no| thinly bedded with 30 to 40% RI'W 100+ -
: ] grey, very fine-grained sand} D.fl Actien  Rough b—
] stone 100% hater ret -
= Dark Grey =
] Reraria —
-1 ~ Blocked off -
701.54( 25 .} -
——4\/— —
- 7 Run 4 RQD= 91% -
—:% Sandstone and Shale - [
1 , -
700.54] 26 Run 5 RQD= 0.0% |
ENMGAE??M 1836 PrReVIOUS EDITIONS ARE OBSOLETE. FroJECT HOLE NO.

(TRANSLUCENT)



tole to.

Wi-4-43

DIV S1ON

DRILLING LOG —l

INSTALLATION

SHEETY 4
OF [, SHEETS

1. PROJECT

10.

SIZE AND TYPE OF BIT

1.

2. LOCATION (Coordinatos or Stat ond

DATUM FOR ELEVATION SHOWH (TBM or M5L)

t2.

w

ORILLING AGENCY

MANUFACTURER'S DESIGNATION OF DRILL

THOLE NO. (As ahown on drawing title]
and tile numberd H

. TOTAL NO. OF OVER-
T

BURDEK SAMPLES

|DISTURBED
AKEN {

UNDISTURBED

-

. THICKMESS OF OVERBURDEN

SNANE OF DRILLER 14. TOTAL NHUMBER CORE BOXES
15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE !i!T ARTED !COMPLETED
[(Jveavicar [TINCLINED DEG. FROM VERT. H !
17. ELEVATION TOP OF HOLE

. DEPTH DRILLED (NTO ROCK

. TOT AL CORE RECOVERY FOR BORING

9. TOTAL DEPTH OF HOLE

. SIGNATURE OF INSPECTOR

€ELEVATION] DEPTH |LEGEND A v itory | ERIALS ;’i{é)(g\f g;'ég?.ntz m-'-‘l'.'«';.‘..'f:'g?'s.;:?,‘:;:%?;hﬁ:ﬁ%"’
a b c d . f e
700.54 | 26 - L
. -
1l ——= Shale (60-70%) and [ —
- Sandstone (30-40%): grey -
. and dark gre ery thinl -
699.54 | 27 and dark grey, very nly -
’ —:* bedded. -—
— i ai ~ hui 16 -
— 8epan 1:40 Rec 5.07 —
~—_1—~_.~_——- €nd 2:17 Los: - -
] Time 37 min Gair - —
] Orl time 37 nin -
698. 2 R . R
98.54 8..._] Shale: black, soft Hyd press 230 —
— water press - -
— Ri' 1004 -
] orl Action Smooth —
T A == = = - = _ dater ret |
697.54 129 "L~ Shale: ©black, soft %?jtt,_(;rey —
T -
696.54 §30_"1._ .| shale (50%) and sandstone -
- (50%): grey and dark grey, -
- very thinly bedded 100% - -
] Run 6 RQD= 90% —
] -
7 il
——t e
= —
- -
ENG FORM 1§ 34 previous EDITIONS ARE OBSOLETE. PRosECY HOLE Ko

MAR 71

(TRANSLUCENT)




BORING LOG

t.

FIELD DATA
Project NWSC Ground-Water Study Site Crane, IN Date 18 Aug 1983
| neatinon _Pest Control Area Joh Nn,l"é-‘l‘GlSO'lBGRZl/22
Drill Rig_Failing Inspector_J. Dunbar Operator __C. Drake Surface EI_727.48  Boring No.WES=9-10-83
STRATUM DRIVE SAMPLE
SAMPLE | DATE TYPE OF CLASSIFICATION AND REMARKS
NUMBER | TAKEN [ coou [ g EROM vo |erow | 10 SAMPLER
1983 AR A4 t ¥ Ui v 1 (4 A%
18 Aug 0.0f 11.6] 0.0 | 11.6 b""Folding Auger Clay(CL): brown, stiff, slightly
el damp, thinly bedded, sandy-less |
than 5% fine to coarse-grained.
18 Aug 11.6| 13.8411.6 | 27.0 b""Rock Bit Sandstone: brown, very fine-grained
soft, weathered.

13.8] 16.0 Sandstone and clay: brown, soft
weathered, thinly bedded, very . _ |
fine-grained,

16.0f] 17.3 Siltstone: brown, soft, wet at 16 f

17.3] 19.2 Sandstone: brown, soft, very fine-
grained.

19.2] 25.8 Shale: dark grey, soft, thinly b

orm with sandstone lenses.
WES Jan-e 819  eoiTion oF Nov 1971 MAY BE USED Sheet ] of 2 Sheets

ed



BORING LOG
FIELD DATA
Project Site Date
I acation Jah No,
Drill Rig____ Inspector Operator Surface El____ Boring No.WES=9-10-63
STRATUM DRIVE SAMPLE -
SAMPLE DATE TYPE OF
CLASSIFICATION AND REMARKS
NUMBER | TAKEN | rpom | o | FROM | To | FRoM | ToO SAMPLER
25.8} 27.0 Sandstone: brown, very fine-grained
soft.
18 Aug Installed monitoring well.
WES JFAONR;AA 8]9 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 2 Sheets

-



BORING LOG
FIELD DATA

NWSC Ground- -Water Study
ion

Pest Control Area

Fﬁll.mg_ lnspector——l-_D_unb_ar\ Ooerator Dr

SAMPLE

T0 SAMPLER

Site _Crane

uate%
ﬁéal ~6150.13GR21/72

b''Rock Bit
— |

6HR: k B'[
] oo

[V

L. Drake  Surace El_715.41  Boring No. W_E_S-Q—ll 83
R
TYPE OF

CLASSIFICATION AND REMARKS

S"Folding Auper

Sandy claz{CL} brown2 soft to t to stiff
thinly bedded, sand content ranges
%M{lm:gn&iﬂﬂ

—_—
Sandstone and Clay: brown, very fing

grained sandst one, weathered, soft,

damp-water overnight at 9.1 ft.

\_—\\ﬁ
1z

Shale _and 1im ne: light and dark

gte¥+‘SQfL_LQ~¥ﬁr¥—hard+—thlnl¥—hﬂdj
__~__-_.___~ﬁ__h__ﬁ~__~ﬁ_ﬁ__________

Sands
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BORING LOG

FIELD DATA

Project Site Date

Location Jecb Ng,

Drill Rig Inspector Operator Surface El____ Boring No.WES=-9-11-83

STRATUM DRIVE SAMPLE
SAMPLE DATE TYPE OF
NUMBER | TAKEN [ rron | 1o | rrom 1 70 | rrov 1 70 SAMPLER CLASSIFICATION AND REMARKS
21.0125.0 o Sandstone, shale, lipnite: light to
dark grey, black, very thinly bedded,
soft .
19 Aug Installed monitoring well.

WES Jors. 819

EDITION OF NOV 1971 MAY BE USED

Sheet 2 of 2 __ Sheets




BORING LOG

FIELD DATA
4 Project _NWSC Ground-Water Study Site__Crane, 1IN Date 19 Aug 83
Location Pest Contreol Area Job Ng AAl=Cis0 133R21/22
Drill Rig Failing  Inspector 1. Dunbar  Operator C. Drake Surface EI694.93  Boring No. WES-9-12-83
N
SANPLE | DATE F:OT:ATUT‘O FROC;RWE — FR;:MPLio JYre oF CLASSIFICATION AND REMARKS
19 Aud 0.0! 4.6 0.0] 4.6 5"Folding Adger Sandy clay(CL): brown,soft to stiff]
dry, very fine-grained sand.
1Y Aug 4.6 9.6] 4.6 9.6]4x5-1/2"Cor¢Barrel Run 1-See boring log for details,
4.6] 9.¢ 6-3/4"RockBit Cleanout
19 Aug 9.6| 15.95 9.6]13.95]|4x5-1/2"Cor¢Barr¢l Run 2
9.6f 13.95p 6-3/4"RockBit Cleanout
19 Aug 13,95 18.25 13.9p 18.2p 4x5-1/2"CoreBarfel |Run 3
13,95] 18.2p 6-3/4"RockBlt Cleanout
19 Aug 18.25]22.90]18.25]22.90] 4x5-1/2"Cor¢Barrel Run 4
20 _Augd 18.25120.0 6-3/4"RockBlt Cleanout
20 Aud 22.90]25.0 4x5-1/2"CoréBarrél Run_5
20 Aug Insralled monitoring well after
e hlowing water from horing.

WES o050 819 enition oF NOV 1971 MAY BE USED Sheet 1 of ___4 Sheets



Hole ldo. L1.5-Y-12-83

DIVISION INSTALLATION SHEET )
DRILLING LOG US Navy Crane, IH ofF 4 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT /.y 5--1/2" dlamond
71, DATUM FOR ELEVATION SHOWN (THM ar MSL)
—LWwSC Ground-Hager Study -
27 LOCATIOR (Coordinai e or Station) MS1
Fest Control Area 12. MANUFACTURER’S DESIGNATION OF DRILL
. AGE SEY . .
3 DRILLING AGENCY Failing 150U
CEULS 13. TOTAL NO. OF OVER- |pisTuRseo {unoisTuRBED
4. HOLE NO. (Ae shown on drawing title] BURDEN SAMPLES TAKEN | o oo
and file numbed) Zero i Zero

WES-9-1"-63

«

. NAME OF ORILLER
C. Drake

14. TOTAL NUMDER CORE BOXES ZRTO

15. ELEVATION GROUND WATER

o

. DIRECTION OF HOLI(L
(E)verricar (TlinCcLINED

16. DATE HOLE
DEG. FROM VERT,

(sTARTED {comMPLETED

| 19 August 8320 August 83

17. ELEVATION TOP OF HOLE 694.93 ft MNSL

7. THICKNESS OF OVEHBURDEY 4.6 ft 18. TOTAL CORE REcovenvlroa BORING 100% %
8. DEPTH DRILLED IN"0 ROCK 20.4 ft 7. sucnnbne P 7555 7
9. TOTAL DEPTH OF HOLE 25.0 ft (.,/1‘[7/ % L1
cb 3
euevation orvru|Leonol | CUSSIMGELIRESATERALS | RECEE ISRCE] s A e e
o b < d . f o
690.93 |4 —
—~ See boring log page 1 —
___,/ for details —
-1 ~fractured —
— Sandstone: Lrown, very fined -
659.93 |5 4 ,{22 —grained, weathered, _safr. . | [
. Sandstone and shale: brown [
> e </ p—o
658.93 |6 T to light grey sandstone(50% -
e - and dark grey to black shal —
~1 (50%), thinly bedded(1/4- "fL ) Rus 1 . F
T 1/2"max) and horizontal in [:enr\n 1&:}2 Bec 5.0° -
— attitude, sandstone is very h.f_ld ll:)()’ Loss —- -
= fine-grained and predominangly Tiwe 18 min 'de - —
L, quartz. Core is weathered aid Lrl time 18 min -
687.93 |7 “I=-~-1 breaks easily Hy4 oress 200 PS1 —
— ) water press _ [—
0 kBl 100t [
- Drl Action gpeoth [
— wrter ret —
Tt QB - Machine Break T Brown =
686.93 |§ — | T T T T T == Rawarks [
- Sandstone: light grey, massive, —
- uniform, very fine-grained —
_ quartz sandstone, contains —
- trace of lignite (1/2% rang- -
- ing 1/16"tol/8" in thicknesd). —
685.93 |9 ——f{—|-MB -~ Machine Break -
- Run 1 RQD=80.0% 100% -
664.93 1U——E Sandstone: see above -
T -
a4 ] , -
e AL T Run < -
- Seganlizz Rec [4.35' -
663.93 {11 — End 1:37 Loss —— [—
-~ Time 15 min  Gain -~ |~
_T1 KB Sandstone and shale: %Ili hmeslgo'(’)'i; [
ilyc res 5
- light to dark grey sandstong \‘;‘tpfx’_ e ST -
~4——= and dark grey to black shald, PF’J‘]()()t -
082.93 112 —1 very tl.unly bedded(1/16 to‘ Irl Action Smootl: -
- 1/4"thickness) horizontal ir dater ret - [
- altitude, approximately equal Grev [—
-] proportion of shale and sandstone, :D..,—y, ke —
7 breaks occur in shale seamns, R -
- slight weathering and oxidatjion. ;
681.93 |13 —" —-
e —— [
0650.93 4 Run 2 EQH=90.8% 100% o
ENMG“f??M 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE wo.

(TRANSLUCENT)



Hole o (e g uy

D VISION

DRILLING LOG

INSTALLATION SHEET 3

OF /4 SHEETS

. PROJECT

10. SITE AND TYPE OF 8IT

>

TLOCATION (Comrdinaiee or S1ation

w

. DRILUING AGENCY

11. DATUM FOR ELEVATION SHOWHN (TiM or MSL)

TMANUFACTURER'S DESIGNATION OF DRIUL

13. TOTAL NO. OF OVER- |oIsTuRBED I UNDISTURBED
4. HOLE NO. (Ag shown on drawing title| BURDEN SAMPLES TAKEN | H
and Hle numberd H H H
S NAME OF DRILLER 14. TOTAL NUMOER CORE BOXES
15. ELEVATION GROUND WATER
& OIRECTION OF HOLE ISTARTED { COMPLETED
16. DATE HOLE i X
[(CJvearicar [JINCLIRED DEG. FROM YERT. H N
- 17. ELEVATION TOP OF HOLE
7. THICKNESS OF OCVERBURGEN
~ 18. TOT AL CORE RECOVERY FOR BORING [
8. CEPTH DRILLED INTQ ROCK 9. SIGNATURE OF INSPECTOR
3. TOTAL DEPTH OF HOLE
% CORE |BOX OR RE
ELEVATION| DEPTH |LEGEND CLASSIF'C{:JT.'UZ:‘I[J?{.:A’ER'ALS RECOV- [SAMPLE (Dettting lirnﬂ,l :":’:rklsolu, depth of
ERY NO. weathoring, otc., {f signiticent

° b ¢ d . [ o
080.93 |
679.93 | —

Shale and sandstone: AL Run 3 —
same as above- Began 2.113 Reo 4.3' —
breaks occur in shale Eng 2:97 Lossg __ -
Ti"®14 win Gain - |—
r ; R —
676.93 o time 14 min —
. Hyd press 200 PSI -
1 Loler press o —
- R oo+ [~
- er Action gpooth —
-] +3de7 ret —

] — Grey .
677.93| 17— > ol -
676.93) 18— i . -

- Run 3 RQD=58.1% 100% — —
- |-
==t b —
675.931 19 ] E-
-] AL Run 4 [
= Shal'e (40%) a?d Began .47 Reo 4.7' =
_] sandstone (60%): same as End 3.:54..  Loss ——. [
= above Time 31 win  Gain —- [
b Crl time 31 win |—
674,93y 20 _1_ - llyd press 200 pSI [
-] “aler press oo -
1 Spaee + —
— sy 100- —
— Lrl Action Smeooth -
] Later ret [~
] Grey -
073.93} 21 - norke —
— [
— —
JU— |
= =
672.93| 22— —
- machine fractured —
un 4 RQD=1007, 100% - —
671.93 20 August 1983 —
Sandstone (75%) and Water level overnight -
shale (25%): same at 3.35 ft. - Reamed —
as above hole to 20 ft with -
Lo 93 24 A —-A rock bit and water
E"t&g??“ 1836 rFREVICUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.

{TRANSLUCENT)




fiole Ho. Wili-Yy

=6

CIVISION INSTALLAT{ON SHEET A
DRILLING LOG OF {j SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT
Vi_ DATUM FOR ELEVATION SHOWN (THM or MSL}
2. LOCATION (Coordinatea or Station)
12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENRCY
13. TOTAL NO. OF OVER- |oisrursec tuNDIsSTURBED
4. HOLE NO. (As ahown on drawing titie! BURDEN SAMPLES TAKEN | H
and file namber i i :
5 NAME OF DRILLER 14. TOTAL NUMOER CORE BOXES
15, ELEVATION GROUND WATER
6. DIRECTION OF HOLE IsTARTED lcomeLETED
16. DATE HOLE i ;
{{JverTicaL [[THHNCLINED . DEG. FROM VERT. i H
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING k)
8. DEPTH DRILLED INTQ ROCK 19. SIGNATURE OF {NSPECTOR
9. TOTAL DEPTH OF HOLE
% CORE [B8OX OR AREMARKS
ELEVATION] DEPTH |LEGEND) CLASSMF!C{:)‘;L?;:J‘#C')::‘:’IATERIALS RECQV- [SAMPLE (Deilting time, water losa, depth of
ERY NO weatiwering, etc,, it migniticand
o b < d . f o
670.93 24— § [—
- Sandstone(75%) and shale -
] (25%): same as above |-
-] AL Run 5 [
— - . L} J—
] Began 8:59 Reg 2.1 [~
— - Epd 9:05 Logss -- |—
. . Run 5 RQD=100% 1007 rd , 08 [~
609.9 25 Tize 6 min  Gain -- [
— Drl tima 6 min —
] bLyd press 200 PSI |—
- water m‘+(zss - -
— EF 1002 —
] Lrl Action Smooth -
-] svater ret [—
1 Grey [—
p Toma ke -
—] Drilled with water -
- -
— L
] -
] =
] |
] e
- —
— —
] —
- | _
— —
-} =
. -
_ ——
——d |
PROJIECT HOLU NO.
ENMGM::??M 1836 Previous EDITIONS ARE OBSOLETE.

(TRANSLUCENT)




BORING LOG

FIELD DATA
Project NWSC Ground-Water Study Site__Crane, IN Date_20 Aug 1983
L acation _Pest Control Area i Job Nu, 441-G150.13GR21/22
»DﬁllRm_jﬁiling__ Inspector _J. Dunbar Operator _C. Drake Surface El_699.04 Boring No. WES-9-13-83
STRATUM DRIVE SAMPLE
SAMPLE DATE
NUMB'E{E? TAKEN e i T g o N - gA.YM[.)PELg; CLASSIFICATION AND REMARKS
1983 FROM ] FROM T0 FROM i0
20_Au 0.0 2.3 0.0 2.3 5”Folding Ayger Sandy Clay(CL): brown, soft to stif
dry, organic matter (roots),
2.3 3.8 2.3 25.¢ 6"Rock Bit Sandstone: brown, very fine-grained
weathered.
3.8 6.0 Siltstone:; light grey, soft.
6.0 _25.0 Sandstone and shale: light to dark
grey, very thinly bedded, soft,
) approximately equal proportions_ of |
shale and sandstone, water at 14 ftf.
20 Aug Installed monitoring well.

WES [ory. 819  EpiTion oF Nov 1971 MAY BE USED Sheet 1 of 1 Sheets



BORING LOG
FIELD DATA

Project _ NWSC Ground-Water Study

Site

Crane,

Location Pest Control Area

Date 22_Aug 1983

Job No.441-0150.13GR21/22

Drill Rig _Failing  Inspector 1. Dunbar

Operator _C. Drake  Surface EI _693.21 _ Boring No.WES-9-14A-83

STRATUM DRIVE SAMPLE
SAMPLE DATE TYPE OF
CLASSIFICATION AND REMARKS
NUMBER | TAKEN ] rrom | 7o | FRoM | To | FROM | TO SAMPLER
22 Aud Q. 2.4._0.0} 2.0 S5"Folding Adger Sandy clay(CL): brown, soft to stif]
dry, organic matter (roots), very
fine-grained sand.
22 Aug 2.0] 3.1] 2.0] 45.1 6"Rock Bit Sandstone and clay: brown, soft,
thinly bedded, weathered.
3.1 6.7 Sandstone: light grey, hard, very
fine-grained.
6.7 8.4 Shale: dark prey, soft, uniform.
8.41 45,1 e Sandstone and shale: light grey
sandstone and dark grey to black
shale, soft, very fine-grained
sandstone, thinly bedded.
WES iy 819 Sheet___1_ of 2 Sheets

EDITION OF NOV 1971 MAY BE USED




BORING LOG
FIELD DATA
Project Site Date
Location o Joh Na.
. TQ_Q_14A—
Drill Rig _________ Inspector Operator Surface El________ Boring No, WES—9-14A-83
STRATUM DRIVE SAMPLE
SAMPLE DATE TYPE OF
ASSIFICATI ND REMAR
NUMBER | TAKEN | From | 10 | rrom | 10 |rroM | 10 SAMPLER CLASSIFICATION AND REMARKS
Examined hole for water at 10, 15,
18, 21, 24, 26, 30, 35, 40, and 45
ft Will leave boring open for |
several days to_see if water appeaxs.
7 Sep 45.1{ 50.0 6"Rock Bit Sandstone(?): no cuttings, drilled
with water.
28 Sep N R installed well.

WES oM 819  eoiTion oF NOV 1871 MAY BE USED Sheet 2 of 2 Sheets




BORING LOG
FIELD DATA
Project __NWSC Ground-Water Study Site Crane, IN Date 23 Aug 1983
Location Pest Control Area Job No, 441-G150.13GR21/2%
Drill Rig Failing  Inspector__J. Dunbar Operator __C. Drake Surface E1_692.07 _ Boring No.WES=9-14B-83
STRATUM DRIVE SAMPLE
SAMPLE DATE TYPE OF
CLASSIFICATION AND REMARKS
NUMBER | TAKEN| From | 10 | FROM | 70 | FROM | TO SAMPLER
23 Aug 0.0 3.6 0.0 3.6 5"Folding Auper Sandy clay(CL): brown, soft to stiff
very fine-grained sand, organic
matter (roots).
23 Aug|l 3.6] 6.8] 3.6 60.0 6"Rock Bit Sandstone: light grey, brown(4.7-
5.1 ft), very fine-grained,soft,dry.
.ol 34.3 Sandstone and shale: light grey sangl-
stone_and dark grey shale,thinly
bedded, very fine-grained sandstone
dry-damp at 18.8, no water; damp at
23.8, no water.
30.3 146.0 Shale: light and dark grey, soft,
sandy.
24 Augl 46.0 61.7] 60.0 99.3 6''Rock Bit Sandstone: light and dark grey.

WES _,FAONR;A‘ 819 EDITION OF NQV 1971 MAY BE USED Sheet 1 of 3 Sheets



BORING LOG

FIELD DATA
Project Site Date
Location JobNe. -
DrillRig . Inspector Operator Surface El Boring No, WES=9-14B-83
SAMPLE | DATE | STRTTO) ks SALE TYPE OF CLASSIFICATION AND REMARKS
NUMBER | 15| From | 10 | FROM | 7o | FROM | TO SAMPLER
very fine-grained, shaley, soft-
damp at 59-61 ft, no water.
24 Aug No water overnight

61.7 1 65.5 Shale and sandstone: grey and dark
grey, soft, very fine-grained, sand
stone, very thinly bedded.

65.51 72.53 Shale: grey, dark grey, soft, damp
(cuttings'pluging" bit)-no water.

72,51 75.3 Sandstone and shale: same as above.

75.31 81.8 Shale: grey, dark grey, soft to

medium, dry,

WES o5, 819

EDITION OF NOV 1971 MAY BE USED

Sheet __ 2 of 3 Sheets




BORING LOG

FIELD DATA
Project Site Date
{ocation o o Iah Na.
Drill Rig Inspector Operator Surface I Boring No._WES-9-]14B-83
sAMPLE | DATE STRATUM DRIVE SAMPLE TYPE OF :
NUMBER | TAKENT eeom ! to | eroM | 1o | rroM | 7O SAMPLER HASSIFICATION ARD REMARKS
81.8 | 87.9 Sandstone and shale: grey, dark grey
soft to medium, very thinly bedded,
contains lignite and siltstone, very
fine-grained sandstomne,
87.9 95.6 Shale: grey and dark grey, soft.
95.6 1 99.3 Sandstone and shale: light to dark

grey, soft, thinly bedded, very

fine-grained sandstone.

Checked for water every 5 ft between

5 and 50 ft, checked every 10 ft

between 50 and 99 ft - no water.

WES ooy 819

EDITION OF NOV 1971 MAY BE USED

Sheet 3 of 3 Sheets




APPENDIX B
GRAPHIC FIELD LOGS



Depth, ft

5.0

10.0

15.0

20.

25.0

30.0

32.

2

656.79 ft MSL

Clay (CL): brown, soft, sandy, organic
matter, slight to moderate cohesion.

Sandstone: brown, very fine-grained,
quartz sand, soft.

Shale: grey, very soft

Sandstone: light brown, brown, and
grey, very fine-grained, soft.

Clay/Shale: grey, very soft, damp.

Sandstone: brown, grey, dark brown,
very fine-grained, quartz sand, soft,
thinly bedded with trace of shale.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-19-83



Depth, ft

10.

15.

20.

25.

30.

35.

40.

ll L1 lfll Lt |l 11 ll L 1I | | ll | ll | l’ [ 11 I!

0

Vi

40.

Clay (CL):

damp.

Clay (CL):

Clay (CL):

— 603.82 ft MSL

brown, soft, gravelly,

grey, soft, uniform.

brown, soft, uniform.

Shale: grey, soft, uniform.

Shale: 1light grey to dark grey,

soft.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-21-83



ft

Depth,

5.0

10.0

15.0

20.0

25.0 -

30.0

35.C

40.0

45.0

| | |
LIIlllillJILllllllllllllllilJlllllllIlllill

625.81 ft MSL
Clay (CL): brown, soft, to stiff,

sandy.

Sandstone: brown, very fine-grained,
soft.

Sandstone and clay: very fine-grained,
brown sandstone and soft brown clay,
damp.

Siltstone: grey, very soft.

Sandstone: brown, very fine-grained,
soft, weathered.

Shale: grey, dark grey, soft.

Coal: black, soft

Siltstone: light grey, soft.

NWSC, Crane, Indiana
Mustard Gas Burial Ground
Lithology

Boring Number: WES-1-23-83



Depth, ft

5.0 —

10.0 —

15.0 ——

20.0 —~—

25.0 -—

654.16 ft MSL

———-//21ay (CL): brown, soft, sandy, dry.

Sandstone and clay: brown, grey, very
weathered, thinly bedded, very fine-
grained.

Shale: brown, grey (15.5-16.5 ft),
soft, weathered, thinly bedded.

Sandstone: brown, light grey, thinly
bedded, soft, very fine-—grained.

Shale: brown and grey, soft.

Sandstone and shale: brown, grey, dark
grey, thinly bedded, very fine-grained,
soft, water at 22 ft.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-25-83



ft

Depth,

35.0

40.C

45.C

50.0

55.0

Sandstone: brown, reddish brown, soft

635.21 ft MSL

Sandstone and shale: 1light to dark
grey, thinly bedded, very fine-grained.

b
very fine-grained, water at 45 ft.

Sandstone and shale: brown, light to
dark grey, thinly bedded, very fine-
grained, soft.

Shale: grey to dark grey, soft.

Sandstone: dark brown, soft, very
fine-grained.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-26-83



Depth. ft

10.

20.

30.

726.54 ft MSL

Sandy clay (CL): brown, dark brown, very fin
grained sand, gravelly soft to stiff.

Sandstone and clay: brown, reddish brown,

rounded to angular sandstone lenses interbed
with soft to stiff, sandy clay. Core is very
weathered and very brittle., Sandstone

friable and very fine-grained.

iag vywe
15 ve

Coal: black, soft, brittle, with sulfides,
little recovery.

Sandstone: light to dark grey, very fine-
grained, slightly friable, thinly bedded wit
dark grey shale and dendritic coal and
sulfide stringers.

L Shale (60-70%) and sandstone(30-40%): black
dark grey shale thinly bedded with very fine
grained, grey sandstone.

| Shale: black, soft.
— Shale (50%) and sandstone (50%): see above.

NWSC, Crane, Iundiana

Pest Control Area-Hazardous Waste
Storage Tank
Lithology

Boring Number: WI-4-83



Depth. ft

0.0

10.)

15.0

20,0

25,0

715.41 ft MSL

Sandy clay (CL): soft to stiff, thinly,
bedded, sand content ranges from 20 to 30%
and very fine-grained, dry.

Sandstone and clay: brown, very fine-grainec
sandstone, thinly bedded with c¢lay, weathere
soft, damp wet at 9.1 ft.

Shale and limestone: light and dark grey,
thinly bedded, soft to hard.

Sandstone: brown and grey, very fine-
grained, soft,

Sandstone, shale and lignite: light to dark
grey, black, soft, very thinly bedded.

NWSC, Crane, Indiana

Pest Control Area
Lithology

Boring Number: WES-9-11-83



Depth, ft

10.0

15.0

20.0

25.0

694,93 ft MSL

very fine-grained sand.

Sandstone and shale: brown
stone (50%) and clark grey
thinly bedded (1/4 to 1/2"
in atlitnde. Sandstone is
predorninatly gqartz, core
reaks easily,

ness).

stone (50 to 75%) and dark

sorted.

——Sandy clay (CL): brown, soft to stiff, dry,

[~ Sandstone, brown, very fine-grained, weather«

'_—\i?ft.

to light grey san
to black shale (5
max) and horizont:
very fine-grained
is weathered and

Sandstone: light grey, massive uniform, very
fine-grained, quartz sandstone, contains trai
of lignit (1/2% ranging from 1/6-1/8" thick-

Sandstone and shale: light to dark grey sand-

grey to black sha.

(25 - 50%), very thinly bedded, horizontal,
sandstone is very fine-grained and poorly

NWSC, Crane, Indiana
Pest Control Area

Lithology
Boring llumber:

WES-9-12-83



Depth, ft

5.0

10.0

15.0

20.0

25.0

699.04 ft MSL
— Sandy clay (CL): brown, soft to stify, dry,
organic matter (roots).

r//;;;;stone: brown, very fine-grained, weathere

Siltstone: light grey, soft.

—//g;;;stone and shale: light to dark grey, very

thinly bedded, soft, approximately equal
propotions of shale and sandstone, water at
14 ft.

NWSC, Crane, Indiana
Pest Control Area

Lithology
Boring Number: WES-9-13-83



Depth, ft

0.0

10.0

20,0

30.¢C

40,0

50.0

lfL! Ill Lt il 111 11 L1 | ll 1 1] ‘I L1} |1J Lli [ ll! Ll d Jll | | l‘

693.21 ft MSL
[~ Sandy clay (CL): brown, soft to stiff, dry
—_\efganic matter (roots), very fine-grained san

Sandstone and clay: brown, soft, thinly bedde
weathered.

—

Sandstone: light grey, hard, very fine-graine

rL/j

p—

Shale: dark grey, soft, uniform.

Sandstone and shale: light grey sandstone
and dark grey to black shale, soft, very
fine-grained sandstone, thinly bedded.

Sandstone (?): no cuttings.

NWSC, Crane, Indiana

Pest Control Area

Lithology

Boring Number: WES-9-14A-&3



Depth, ft

10.0

20.C

30.0

40,0

50.0

lllL_L!!IIIIllll}lllllllllI!III'IIIILLJlIIILIIILIILJ

692,07 ft MSL
[ Sandy clay (CL): brown, soft to stiff, very
fine-grained sand, organic matter (roots).

— Sandstone: light grey, brown (4.7-5.1 ft).
very fine-grained, soft, dry.

Sandstone and shale: light grey sahdstone and
dark grey shale thinly bedded, very fine-

grained sandstone, dry, damp at 15.5 and 23.8
ft.

Shale: light and dark grey, soft, sandy.

Sandstone: light and dark grey, very fine-
grained, shaley, soft.

L

continued

NWSC, Crane, Indiana
Pest Control Area
Lithology

Boring Number: WES-9-14B-83



Depth., ft

50.0

60,0

70.0

80.0

90.0

I

continued

642,07 ft MSL

Sandstone: light and dark grey, very fine-
grained, shaley, soft, damp at 59-61 ft.

[ Shale and sandstone: grey and dark grey, soft,
very fine-grained sandstone, very thinly bedde

Shale: grey, dark grey, soft.

"~ Sandstone and shale: same as frow 61.7 to
65.5.

Shale: dark grey, grey, soft to medium, dry.

—+—-Sandstone and shale: grey, dark grey, soft to

medium, very thinly bedded, contains lignite
and siltsone, very fine-grained sandstomne.

Shale: grey and dark grey, soft.

[ Sandstone and shale: light to dark grey, soft,
thinly bedded, very fine-grained.

NWSC, Crane, Indiana

Pest Control Area

Lithology

Boring Number: WES-9-14B-83



Depth, ft

0.0

10.

15.

25,

30.
30.

658.40 ft MSL

Clay (CL): brown, sandy, damp, slight
to moderate cohesion, organic matter.

Sandstone: 1light brown, dark brown,
very fine-grained, quartz, weathered;
soft. From 13.5 to 13.7 ft, grey
shale.

Shale: light grey, soft.

Sandstone: dark brown, weathered,
soft, very fine-grained, quartz sand.

Sandstone and shale: brown, light
grey, soft, thinly bedded.

Sandy shale: dark grey, soft very fine-
grained, white quartz sand.

Sandstone and shale: wvarious shades
of brown and grey, thinly bedded.

Sandstone: brown, tan, dark brown, soft,
very fine-grained, quartz sand.

NWSC, Crane, Indiana
Mustard Gas Burial Grunds
Lithology

Boring Number: WES-1-18-~83



Depth, ft

0.0 — —T— 656.79 ft MSL

] Clay (CL): brown, soft, sandy, organic
- matter, slight to moderate cohesion.

5.0 —f

Sandstone: brown, very fine-grained,
quartz sand, soft.

10.0 —

_ Shale: grey, very soft

Sandstone: light brown, brown, and
grey, very fine-grained, soft.

15.0 — r—//Ei-ay/Shale: grey, very soft, damp.

) e

Sandstone: brown, grey, dark brown,
20.0 — very fine-grained, quartz sand, soft,
thinly bedded with trace of shale.

|

25.0 —

30.0 —]
|

32.2

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-19-83



Depth, ft

10.

15.

20.

25,

30.

35.
36.

— 631.35 ft MSL

Clay (CL): brown, soft, gravelly, damp.

| Sandstone: brown, very fine-grained,
soft, weathered.

Shale: 1light grey to dark grey, soft,
uniform.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-20-83



ft

Depth,

0.0 = —0— 603.82 ft MSL
— Clay (CL): brown, soft, gravelly,
] damp.
5.0 —
. Clay (CL): grey, soft, uniform.
10.0 — T
1 Clay (CL): brown, soft, uniform.
15.0 —
20.0 — Shale: grey, soft, uniform.
25.0 — T
30.0 — Shale: 1light grey to dark grey,
— soft.
35.0 —
R
40.0 — .
40.5

NWSC, Crane, Indiana
Mustard Gas Burial Grounds

Lithology
Boring Number:

WES-1-21-83



Deptﬁ, ft

10.

15.

20,

25.

30.

35.

0 —

653.55 ftr MSL

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

Sandstone: brown, weathered, very
fine-grained, soft, damp at 17.5 ft.

Siltstone: brown, soft, weathered,
damp.

Sandstone: brown, light grey, soft,
weathered, very fine-grained, water
at 25 ft.

Shaley sandstone: brown, grey, dark
grey, soft, weathered, very fine-
grained.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-22-83



Depth, ft

10.

15.

20.

25.

30.

35.

40.

45,

-

625.81 ft MSL

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

Sandstone: brown, very fine-grained,
soft.

Sandstone and clay: very fine-grained,
brown sandstone and soft brown clay,
damp.

Siltstone: grey, very soft.

Sandstone: brown, very fine-grained,
soft, weathered.

Shale: grey, dark grey, soft.

Coal: black, soft

§iltstone: light grey, soft.

NWSC, Crane, Indiana
Mustard Gas Burial Ground
Lithology

Boring Number: WES-1-23-83



Depth, ft

0.

10.

15,

20.

25.

30.

1

600.57 ft MSL

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

Sandstone: brown, very fine-grained,
soft.

Clay and sandstone: brown, scft,
sandy clay with interbedded, very fine-
grained, soft sandstone.

Shale: grey, dark grey, soft, water
at 20 ft.

Siltstone: 1light grey, soft.

Shale: dark grey, soft.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-24-83



Depth, ft

10.0

15.0

20.0

25.0

30.0

32.0

654.16 ft MSL
Clay (CL): brown, soft, sandy, dry.

Sandstone and clay: brown, grey, very
weathered, thinly bedded, very fine-
grained.

Shale: brown, grey (15.5-16.5 ft),
soft, weathered, thinly bedded.

Sandstone: brown, light grey, thinly
bedded, soft, very fine-grained.

Shale: brown and grey, soft.

Sandstone and shale: brown, grey, dark
grey, thinly bedded, very fine-grained,
soft, water at 22 ft.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-25-83



Depth, ft

0.0

5.0 -

10.0

15.0

20.0

25.0

30.0

35.0

Continued

670.21 ft MSL
Sandy clay (CL): brown, soft, dry.

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

Clay shale: brown, soft.

Sandstone and clay shale: brown, grey,
thinly bedded, soft, very, fine-grained,

Shale: brown, grey, soft, thinly bedded.

Sandstone and shale: 1light to dark
grey, thinly bedded, very fine-grained.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-26-83



ft

Depth,

35.0

40.0

45.0

50.0

55.0

635.21 ft MSL

Sandstone and shale: light to dark
grey, thinly bedded, very fine-grained.

Sandstone: brown, reddish brown, soft,

very fine-grained, water at 45 ft.

Sandstone and shale: brown, light to
dark grey, thinly bedded, very fine-
grained, soft.

Shale: grey to dark grey, soft.

Sandstone: dark brown, soft, very
fine-grained.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology

Boring Number: WES-1-26-83



Depth, ft

10.

15.

20.

25.

30.

35.

0

659.75 ft MSL

Clay (CL): brown, dark brown, dry,
soft, sandy.

Sandstone: brown, tan, very fine-
grained, thinly bedded with siltstone
and shale, weathered, soft, hard at
23 ft.

Shale: grey, dark grey, thinly bedded
with approximately 5-10% very fine-
grained sandstone, soft to medium, water
at 30 ft.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology :
Boring Number: WES-1-27-83



Depth. ft

<

10.

15.

20.

25.

30.

726.54 £t MSL

Gravel: limestone-medium,

Sandy clay (CL): brown, dark brown, very fine-
grained sand, gravelly soft to stiff.

Sandstone and clay: brown, reddish brown,'

with soft to stiff, sandy clay. Core is very
weathered and very brittle. Sandstone is very
friable and very fine-grained.

Coal: black, soft, brittle, with sulfides,
little recovery.

Sandstone: light to dark grey, very fine-
grained, slightly friable, thinly bedded with
dark grey shale and dendritic coal and
sulfide stringers.

— Shale (60-70%) and sandstone(30-4C%Z): black or
dark grey shale thinly bedded with very fine-
grained, grey sandstone.

| shale: black, soft.

- Shale (50%) and sandstone (50%): see above.

NWSC, Crane, Indiana

Pest Control Area-Hazardous Waste
Storage Tank
Lithology

Boring Number: WI-4-83

rounded to angular sandstone lenses interbedded



Depth, ft

724,48 ft MSL

0.0 —
I Clay (CL): brown, stiff, slightly damp,
] thinly bedded, sandy-less than 57 and
fine to coarse-grained.
5.0 —
10.0 —
] T~ Sandstone: brown, very fine-grained, soft,
weathered.
- —— Sandstone and clay: brown, soft, weathered,
15.0 thinly bedded, very fine-grained.
] Siltstone: brown, soft, wet at 16 ft.
| Sandstone; brown, soft, very fine-grained.
20,0 —A
- Shale: dark grey, soft, thinly bedded with
sandstone lenses.
25,0 —
5 . | sandstone: brown, very fine-grained, soft,
7.0 -

NWSC, Crane, Indiana

Pest Control Area
Lithology

Boring Number: WES-9-10-83



Depth. ft

0.0

5.0

10.0

15.0

20,0

25.0

715.41 ft MSL

Sandy clay (CL): soft to stiff, thinly,
bedded, sand content ranges from 20 to 307
and very fine-grained, dry.

Sandstone and clay: brown, very fine-grained
sandstone, thinly bedded with clay, weathered,
soft, damp wet at 9,1 ft.

Shale and limestone: light and dark grey,
thinly bedded, soft to hard.

Sandstone: brown and grey, very fine-
grained, soft.

Sandstone, shale and lignite: light to dark
grey, black, soft, very thinly bedded.

NWSC, Crane, Indiana

Pest Control Area

Lithology

Boring Number: WES-9-11-83



Depth, ft

0.0

5.0

10.0

15.0

20.0

25,0

 694.93 ft MSL
Sandy clay (CL): brown, soft to stiff, dry,
very fine-grained sand.

— Sandstone, brown, very fine-grained, weathered,

—”ﬂ\i?ft.

Sandstone and shale: brown to light grey sand-
stone (50%) and clark grey to black shale (50%)
thinly bedded (1/4 to 1/2" max) and horizontal
in atlitnde. Sandstone is very fine-grained
predorninatly ggartz, core is weathered and
reaks easily,.

Sandstone: light grey, massive uniform, very
fine-grained, quartz sandstone, contains trace
of lignit (1/2% ranging from 1/6-1/8" thick-
ness).

Sandstone and shale! light to dark grey sand-
stone (50 to 75%) and dark grey to black shale
(25 - 50%), very thinly bedded, horizontal,
sandstone is very fine-grained and poorly
sorted.

NWSC, Crane, Indiana

Pest Control Area

Lithology

Boring lumber: WES-9-12--83



ft

Depth,

0.0

5.0

10.0

15.0

20.0

699.04 ft MSL

— Sandy clay (CL): brown, soft to stify, dry,

organic matter (roots).
r—//;;;;stone: brown, very fine-~grained, weathered.

Siltstone: light grey, soft.

—//:;;;stone and shale: light to dark grey, very

thinly bedded, soft, approximately equal
propotions of shale and sandstone, water at
14 fe.

NWSC, Crane, Indiana

Pest Control Area

Lithology

Boring Number: WES-9-13-83



Depth, ft

0.0

10.0

20.0

30.0

40.0

50.0

I L1 1] Jl 11 IIALL L1 ]Ll 1! ]! 11 If Lt Li,ll II f1d l] [ | ll 11 lf

693.21 ft MSL
[ Sandy clay (CL): brown, soft to stiff, dry
—\nganic matter (roots), very fine-grained sand.

Sandstone and clay: brown, soft, thinly bedded,
weathered.

o

andstone: light grey, hard, very fine-grained.

Shale: dark grey, soft, uniform.

Sandstone and shale: light grey sandstone
and dark grey to black shale, soft, very
fine-grained sandstone, thinly bedded.

| Sandstone (?): no cuttings.

NWSC, Crane, Indiana

Pest Control Area

Lithology

Boring Number: WES-9-14A-83



Depth. ft

20.0

30,0

40,0

50.0

T

.
continued

692,07 ft MSL

[ Sandy clay (CL): brown, soft to stiff, very
fine-grained sand, organic matter (roots).

— Sandstone: light grey, brown (4.7-5.1 ft).
very fine-grained, soft, dry.

Sandstone and shale: light grey sahdstone and
dark grey shale thinly bedded, very fine-

grained sandstone, dry, damp at 13.3 and 23.8
ft.

Shale: light and dark grey, soft, sandy.

Sandstone: light and dark grey, very fine-
grained, shaley, soft,

NWSC, Crane, Indiana

Pest Control Area

Lithology

Boring Number: WES-9 -14B-83



Depth, ft

50.0

60.0

70.0 -

80.0

90.0

99.3

1| l P11 ll | ll Pl l - ll I T [l L1t l . l | I( T

continued
642,07 fr MSL

Sandstone: light and dark grey, very fine-
grained, shaley, soft, damp at 59-61 ft.

S
Shale and sandstone: grey and dark grey, soft,
very fine~grained sandstone, very thinly bedded.

Shale: grey, dark grey, soft.

1~ Sandstone and shale: same as from 61.7 to
65.5.

——

Shale: dark grey, grey, soft to medium, dry.

—+—Sandstone and shale: grey, dark grey, soft to
medium, very thinly bedded, contains lignite
and siltsone, very fine-grained sandstone.

Shale: grey and dark grey, soft.

—

Sandstone and shale: light to dark grev, soft,
thinly bedded, very fine-grained.

NWSC, Crane, Indiana

Pest Control Area

Lithology

Boring Number: WES-9-14B-83



Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

WES~1-13-83

Grid Coordinates:

637.98 ft MSL
from 615.01L to 605.56 ft MSL

Water Elevation,

Depth to

Date Time Water, ft ft MSL Remarks
28 Jun 83 3:39 22.78 615.20
6 Jul 83 12:38 23.44 614,54
13 Jul 83 2:14 23.75 614.23
20 Jul 83 8:43 24,15 613.83
27 Jul 83 3:57 24,13 613.85
3 Aug 83 9:10 24,40 613.58
10 Aug 83 10:30 24,48 613.50
17 Aug 83 10:12 24,72 613.26
24 Aug 83 11:36 24.94 613.04
14 Sep 83 4:29 25.08 612.90




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

WES-1.~14-83
659.14 ft MSL

Grid Coordinates:

Cround~Water Elevations

Mustard Gas Burial Grounds

from 635.02 to 625.49 ft MSL

Depth to Water Elevation,
Date Time Water, ft MSL Remarks
28 Jun 83 3:42 15.15 643.99
6 Jul 83 12:42 15.83 643.31
13 Jul 83 2:13 15.73 643.41
20 Jul 83 8:30 15.93 643.21
27 Jul 83 3:21 15.838 643.26
3 Aug 83 9:20 16.14 643.00
10 Aug 83 11:22 16.14 643.00 -
17 Aug 83 10:.6 16.38 642.76
24 Aug 83 11:39 16.59 642,55
14 Sep 83 4:17 16,84 642,30




Boring Number:
Top of Pipe Eleva:ion:

Screen Interval Elevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

Wil-1-15-83

Grid Coordinates:

666.01L ft MSL

from 640.91 to 631.41 ft MSL

Depth to Water Elevation,

Date Tine Water, ft ft MSL Remarks
28 Jun 83 3122 26.40 639.61

6 Jul 83 12:45 26.69 639.32
13 Jul 83 2:23 26.53 639.48
20 Jul 83 8:32 26.75 639.26
27 Jul 83 3:25 26.62 639.39

3 Aug 83 3:18 26.85 639.16
10 Aug 83 10:56 26.84 639.17
17 Aug 83 9:28 26.74 639.27
24 Aug 83 11:03 26.91 639.10
14 Sep 83 4:20 27.03

638.98




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

WES-1-16-83

Grid Coordinates:

644,94 ft MSL

from 618.19 to 608.94 ft MSL

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks
28 Jun 83 3:26 35.18 609.76
6 Jul 83 12:30 35.10 609.84
13 Jul 83 2:10 35.03 609,91
20 Jul 83 8:40 35.10 609.84
27 Jul 83 3:33 35.25 609.69
3 Aug 83 9:13 35.10 609.84
10 Aug 83 10:35 35.37 609.57
17 Aug 83 9:31 35.12 609.82
24 Aug 83 11:12 35.39 609.55
14 Sep 83 4:26 35.25 609.69




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-VWater Elevations

Mustard Gas Burial Grounds

WES-1-17-83

Grid Coordinates:

665.54 £t MSL

from 639.29 to 629.99 ft MSL

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks
28 Jun 83 3:4%4 18.44 647.10
6 Jul 83 12:44 18.73 646,81
13 Jul 83 2:21 18.75 646.79
20 Jul 83 8:28 18.72 646,82
27 Jul 83 3:22 18.88 646.66
3 Aug 83 9:21 19.24 646.30
10 Aug 83 11:35 18.96 646.58 .
17 Aug 83 10:19 19.10 646.44
24 Aug 83 11:41 19.50 646,04
14 Sep 83 4:09 19.70 645.84




APPENDIX C
WELL COMPLETION DIAGRAMS



2" Schedule 40 PVC Pipe
/_

Mm%
3.0'
h
Grout 10.0°
14.3"
Y
Bentonite 2.0
'y

Pea Gravel 17.0'

15"

B

L

5.41'

EQZ Water depth at time of
drilling

Eig Well Screan

. 29.

658.40 ftr MSL

0!

NWSC, Crane, Indiana
Mustard Gas Burial Ground:
Well Completion

Boring Number: WES-1-18-&



’//"2” Schedule 40 PVC Pipe

m—%
3.0"
1 656.79 ft MSL
Grout 10.2°
15.7!
L
Bentonite 2.0
I
—
— .30.2°
19.2" H
Pea Gravel 18.0"' — 9.0'
—
— i
5.5"'

§;7 Water depth at time of

NWSC, Crane, Indiana
drilling

Mustard Gas Burial Grounds
i Well Completion
Eiﬂ Well Screen : Boring Number: WES-1-19-863



ﬁ
Grout 14.0°

V. _
Bentonite 2.0

'

20!

Pea Gravel 20.1"

)/”‘2" Schedule 40 PVC Pipe

I B
3.0
4.
21.35"
6.
" —
L —
—
—— 9.34"
—
|
5.41"
I

L 631.35 ft MSL

jgz Water depth at time of
drilling

Eiﬂ Well Screen

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Well Completion

Boring Number: WES-~1-20-83



,;éf 2" Schedule 40 PVC Pipe

3.0'
\ [ 603.82 ft MSL
Grout 17.2°
23.74°
Bentonite 2.0' 38.2°"
A
— A
—]
AV 9.01'
\ -
Pea Gravel 19.0 26. 2"
5.45"
EQZ Water depth at time of NWSC, Crane, Indiana
drill:ng Mustard Gas Burial Grounds

Well Completion .
E§§ Well Sicreen Boring Number: WES-1-21-8§3



//’2" Schedule 40 PVC Pipe

B
3.0
e y | 653.55 ft MSL
Grout 16.0°
20.5"
Y
Bentonite 2.0'
—— 35.0
- /
— s
AVAR =
Pea Gravel 17.07 25" 3
—] 9.15'
1
5.35"
Q Water depth at time of NWSC, Crane, Indiana
drilling Mustard Gas Burial Grounds

Well Completion
3  Well screen Boring Number: WES—1-22-83



,~ 2" Schedule 40 PVC Pipe

o
3.0
625.81 ft MSL
\]
Grout 26.0 30.51"
45.0'
Bentonite 2.0'
36" 9.07"
Pea Gravel 17.0' EE
5.427
:EZ Water depth at time of NWSC, Crane, Indiana
drilling Mustard Gas Burial Grounds

Well Completion
Boring Number: WES-1-23-83

E§§ Well Screen



//2” Schedule 4G PVC Pipe

4
3.0
Grout 11.47
15.62°
|
Bentonite 2.0'
e
30.4"
Pea Gravel 17.0" :SZ, 9.41"

20"

I

L

5.37"

600.57 ft MSL

EQZ Water depth at time of
drilling

Eiﬂ Well Screen

NWSC, Crane, Indiana
Mustard Gas Burial Grounds

Well Completion
Boring Number:

WES~1-24-83



//Q” Schedule 40 PVC Pipe

)
3.0
q 654.16 ft MSL
Grout 12.2°
17.42°
Bentonite 2.0'
5
|| 1
— !
— 31.2°
_—
Pea Gravel 17.0" EE 8.37"'
22"
| \
1 A
5.41"

§;7 Water depth at time of
drilling

Eii Well Screan

NWSC, Crane, Indiana
Mustard Gas Burial Grounds

Well Completion
Boring Number:

WES-1-25-83



3" Steel Protector Pipe
with cap _____
o — | 3.0
670.21 ft MSL
Grout 36.0"
40.45"
55.0"
Bentonite 2.0'
Pea Gravel 17.0" 45" — 9.12°'
:—_AL
i 5.437
N

C,Z” Schedule 40 PVC Pipe

SQZ Water depth at time of NWSC, Crane, Indiana
drilling Mustard Gas Burial Grounds
Well Completion
Boring Number: WLS-1-26-83

Egg Well Screen



Grout 21.0"
Bentonite 2.0
Pea Gravel 17.0°'

30'

RERNERNRERARENN

3.0'

25.55"

9.0

5.45"

659.75 ft MSL

40.0"

5?2" Schedule 40 PVC Pipe

SQZ Water depth of time of

drilling

E§§ Well Screen

NWSC, Crane, Indiana

Lithology
Well Completion
Boring Number:

WES-1-27-83



3" Steel Protectcr Pipe with Capz

B
3.0'
724,48 ft MSL
4
Grout 8.0’
11.45"
.
Bentonite 270'
A
I R '
— 27.01
16" [
-
— 9.10"
Pea ]
Gravel 17.0" :
— )
- p
5.45"
¥ || A
\\\\ 2" Schedule 40 PVC Pipe
:EZ.Water Depth at Time of Drilling NWSC, Crane, Indiana

Pest Control Area
WQll Completion
Eg Well Screen Boring Number{b WES~-9-10-83



3" Steel Protector Pipe with Cap2

3.0'
T 3 715,41 ft MSL
Grout 5.5
10.35°
Bon:onite 2.0
f
9.1 '} |
— ]
EE 25.0"
—
—
- 9.16'
Pea . =
Gravel 17.5 —
] r
5.49"
- A

\\——~2" Schedule 40 PVC Pipe

EQZ Water Depth at Time of Drilling -

MJSC, Crane, Indiana
Pest Control Area
Egﬁ Well Screen WE1% Completion
- B()r_lng Number: WES-9-11-83



////2" Schedule 40 PVC Pipe

3.0'
694,93 ft MSL
| B
Grout 6.0'
10.32!
Bentonite 2,0
‘ AvA
91 '
— |
— 25.0'
— 9.17"
Pea EE
Gravel 17.0' —
5.51"
|
Ezi Water Depth at Time of Drilling NWSC, Crane, Indiana

Pest Control Area
Well Completion
Boring Number: WES-9-12-83

Egg Well Screen



2" Schedule 40 PVC Pipe

3.0
T 699,04 ft MSL
Grout 6.0’
10.45"
|
Bentonite 2.0
r
——
— 25.0"
VA=
14 [
— 9.16"
—
Pea —
Gravel 17.0' —
5.39"
\ | l %
E;Z Water Depth at Time of Drilling NWSC, Crane, Indiana

Pest Control Area
Well Completion
Boring Number: WES-9-13-83

E§§ Well Screen



)(S/f-Z” Schedule 40 PVC Pipe
— Y
L4
3.0 693.21 ft MSL
Grout 33,0
37f30'
50.0"
Bentonite 2:0'
vB 1
3! EE |
— 9 .15
15.0' - l
Pea Gravel :j
3.55"
L]
SQZ Water Depth at Time of Drilling NWSC, Crane, Indiana

Pest Control Area
Well Completion
Boring Number: WES-9-14~83

E§§Well Screen



APPENDIX D
GROUND-WATER ELEVATIONS



Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

ES-1-1-81
686.14 ft MSL
from 650.00 to 640,37 ft MSL

Grid Coordinates:

Ground-Water Elevations

Mustard Gas Burial Grounds

Date Time
28 Jun 83 I:51
6 Jul 83 12:08
13 Jul 83 1:45
20 Jul 83 2:13
27 Jul 83 3:15
3 Aug 83 8:51
10 Aug 83 11:17
17 Aug 83 9:11
24 Aug 83 10:43
14 Sep 83 3:52

Depth to

Water, ft

24,90
25.32
25.18
25.29
25.63
25.60
25.59
25.59
25.79
26.05

Water Elevation,

ft MSL

Remarks

661.24
660.82
660,96
660.85
660,51
660.54
660.55

660.55.

660.35
660,09




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

WES-1-2-~81
667.04 £t MSL

Grid Coordinates:

Ground-Water Elevations

Mustard Gas Burial Grounds

from 655.80 to 646.44 ft MSL

Date Time
28 Jun 83 3:46
6 Jul 83 12:15
13 Jul 83 1:51
20 Jul 83 8:23
27 Jul 83 3:52
3 Aug 83 9:25
10 Aug 83 11:23
17 Aug 83 10:07
24 Aug 83 11:32
14 Sep 83 4:01

Depth to
Water, ft

11.40
12.05
12.09
12.21
12.40
12.65
12.79
12.77
13.20
13.50

Water Elevation,
ft M3L

655,64
654.99
654,95
654,83
654.64
654.39
654.25
654,27
653.84
653.54

Remarks




Boring Number:
Top of Pipe Elevstion:

Screen Interval Elevation:

WES~-1~3-81
670,43 ft MSL
from 663.44 to 654,02 ft MSI,

Grid Coordinates:

Ground-Water Elevations

Mustard Gas Burial Grounds

Date Timne
28 Jun 83 3:54
6 Jul 83 12:05
13 Jul 83 1:42
20 Jul 83 8:16
27 Jul 83 3:18
3 Aug 83 8:53
10 Aug 83 11:12
17 Aug 83 9:13
24 Aug 83 10:47
14 Sep 83 3:55’

Depth to
Water, ft

9.37
10.25
10.62
10.68
11.25
11.22
11.55
11.48
12.00
12.53

Water Elevation,

ft MSL

Remarks

661.06
660.18
659.81
659.75
659.18
659.21
658.83

658.95.

658.43
657.90




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WES-1-4-81
Top of Pipe Elevation: 672.95 ft MSL
Screen Interval Elevation: from 653.48 to 644,27 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL
28 Jun 83 3:49 14,18 658.77
6 Jul 83 12:11 14.55 658.40
13 Jul 83 1247 14,70 658,25
20 Jul 83 3:20 14.85 658,10
27 Jul 83 3:48 16.05 656.90
3 Aug 83 9:23 15.37 657,58
10 Aug 83 11:20 15.45 657.50
17 Aug 83 10:04 15.49 657.46
24 Aug 83 11:28 15.87 657.08

14 Sep 83 Z:58 16.28 656.67

Remarks




Boring Number:
Top of Pipe Elevation:

Screen Interval

WES~-1-5~-81
668.69 ft MSL
from 649.51 to 640.39 ft MSL

Grid Coordinates:

Elevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

Date
28 Jun
6 Jul
13 Jul
20 Jul
27 Jul
3 Aug
10 Aug
17 Aug
24 Aug
14 Sep

83
83
83
83
83
83
83
83
83
83

3
1.

Time

47
17

w49

9

11
10:
11:

121
: 50
:25

22
05
30

%:59

Depth to

Water, ft

13.0

13.73
13.85
14.03
15.20
14.45
14,52
14.62
15.04
15.35

Water Elevation,

ft MSL

655.69
654.96
654.84
654,66
653.49
654.24
654.17
654.07
653.65
653.34

Remarks




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WES-1-6-82

Top of Pipe Elevation: 599.02 ft MSL

Screen Interval lievation: from 521.00 to 511.62 ft MSL
Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks
28 Jun 83 3z 34 70.45 528.57
6 Jul 83 12222 69.58 529.44

20 Jul 83 3:49 69.70 529,312




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

WES~1-7-82
606,45 ft MSL*

Grid Coordinates:

Ground-Water Elevations

Mustard Gas Burial Grounds

from 590.84 to 581.46 ft MSL

Date

22
28

13
20
27

10
17
24
14

Jun
Jun
Jul
Jul
Jul
Jul
Aug
Aug
Aug
Aug
Sep

83
83
83
83
83
83
83
83
83
83
83

Time
11:16
3:30
12:25
1:58
8:52
3:40
9:05
10:50
9145
11:21
4:37

Depth to

Water, ft

15.85
15.98
16.53
16.24
17.10
17.18
17.46
17.51
17.77
17.80
17.94

Water Elevation,
ft MSL

590.60
590.47
589.92
590.21
589.35
589,27
588.99 .
588.94
588.68
588,65
588.51

Remarks

Change in top of pipe elevation



Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

WES-~1-8-82
604.99 ft MSL

Grid Coordinates:

Ground-Water Elevations

Mustard Gas Burial Grounds

from 588.36 to 579.04 ft MSL

Depth to Water Elevation,

Date T{me Water, ft ft MSL Remarks
28 Jun 83 Z:32 14.33 590.66

6 Jul 83 12:23 14.72 590.27
13 Jul 83 1:56 14.90 590.08
20 Jul 83 8:50 14.91 530.08
27 Jul 83 3:42 15.15 589.84

3 Aug 83 9:07 15.08 539.91
10 Aug 83 10: 48 15.17 589,82
17 Aug 83 9:43 15.37 589.62
24 Aug 83 11:19 16.31 588,68
14 Sep 83 4:34 15.67 589.32




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WE&-1-9-82
Top of Pipe Elevation: 613,18 ft MSL
Screen Interval Elevation: from 592.78 to 583.40 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date Time Water, ft ft MSL
28 Jun 83 3:36 19.27 593.93
6 Jul 83 12:19 20,22 592.96
13 Jul 83 1:55 20.87 592.31
20 Jul 83 8:47 21,50 591.68
27 Jul 83 3:44 22.00 591,18
3 Aug 83 9:09 21.87 591.37
10 Aug 83 10:46 21.40 591,78
17 Aug 83 9:41 21.73 591.45
24 Aug 83 11:17 22.09 591.09

14 Sep 83 4:32 22.38 590.80

Remarks




Boring Number:
Top of Pipe Elevation:

Screen Interval FElevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

WES-1-10-83

Grid Coordinates:

639.77 £t MSL
from 611.52 to 602,12 ft MSL

Date

28

13
20
27

10
17
24
14

Jun
Jul
Jul
Jul
Jul
Aug
Aug
Aug
Aug
Sep

83

83
83
83
83
83
83
83
83

Lo

10:2
10:
11:7

Depth to

Water, ft

23.78
24,57
24.68
25.18
25.34
25.75
25.72
25.94
26.14
26.45

Water Elevation,

ft MSL

615.99
615.20
615.09
614.59
614.43
614.02
614,05

613.83

613.63
613.32

Remarks




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WiS-1-11-83

Top of Pipe Elevation: 659.34 ft MSL

Screen Interval Elevation: from 649.62 to 640.99 ft MSL
Grid Coordinates:

Depth to Water Elevation,
Date Tine Water, ft ft MSL Remarks
28 Jun 83 3:39 10.00 649,34
6 Jul 83 12:40 7.57 651.77
13 Jul 83 2:16 7.97 651.37
20 Jul 83 8:26 8.00 651.34
27 Jul 83 3:53 8:23 651.11
3 Aug 83 9:26 8.33 651.01
10 Aug 83 11:24 8.28 651.06
17 Aug 83 10:21 8.44 650.90
24 Aug 83 1l:44 8.56 650.78

14 Sep 83 4:03 9.04 650.30




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WES-1-12-83
Top of Pipe Elevation: 637.05 ft MSL
Screen Interval Elevation: from 610.79 to 60].38 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
28 Jun 83 3:41 23.76 613.29

6 Jul 83 12:32 24,39 612.66
13 Jul 83 3:12 24.82 612.23
20 Jul 83 8:42 24,91 612,14
27 Jul 83 3:55 25.25 611.80

3 Aug 83 9:11 25,47 611.58
10 Aug 83 10:32 25.52 611.53
17 Aug 83 10: 14 25.62 611.43
24 Aug 83 11:37 26.19 610.86

14 Sep 83 4:27 25.85 611.20




Ground-Water Elevations

Mustard Gas Burial Crounds

Boring Number: WES-1-18-83
Top of Pipe Elevation: 66L.40 ft MSL
Screen Interval Elevation: from 644.10 to 634.81 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
20 Jun 83 10:40 14,04 644,36
21 Jun 83 8:58 13.18 648.20
22 Jun 83 10:58 13.10 648.30
23 Jun 83 8:29 13.10 648,30
24 Jun 83 4:25 13.02 648.38
25 Jun 83 9:16 12.95 648.45
27 Jun 83 10:30 13.34 648.06 Sampled well
28 Jun 83 3:19 13.32 648,08

6 Jul 83 12:50 13.62 647.78
13 Jul 83 2:30 13.55 647.85
20 Jul 83 8:18 13.74 647.66
27 Jul 83 3:20 13.85 647.55

3 Aug 83 8:55 14.14 647.26
10 Aug 83 11:10 14.08 647.32
17 Aug 83 9:15 14.00 647.40
24 Aug 83 10:48 14.37 647.03

14 Sep 83 4:05 14,58 646.82




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

WES-1-19-83

Grid Coordinates:

659.79 ft MSL
from 641.09 to 632.09 ft MSL

Date
20 Jun
21 Jun
22 Jun
23 Jun
24 Jun
25 Jun
27 Jun
28 Jun

6 Jul
13 Jul
20 Jul
27 Jul

10 Aug
17 Aug
24 Aug
14 Sep

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

Tinme

1:17
g:01
11:04

11:44

12:47

Depth to

Water, ft

19.20
20.10
20.10
20.10
19.95
19.95
19.95
19.87
20.20
20.00
20.00
20.15
20.15
20.14
20.00
20.26
20.35

Water Elevation,

ft MSL

637.59
639.69
639.69
639.69
639.84
639.84
639.84
639.92
639.59
639.79
639.79
639.64
639.64
639.65
639.77
639.53
639.44

Remarks

Sampled well




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WES-1-20-83
Top of Pipe Elevation: 634.35 ft MSL
Screen Interval Flevation: from 610.00 to 600.66 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
22 Jun 83 11:10 24,55 609.80
23 Jun 83 8:44 24,50 609.85
24 Jun 83 4:30 24.50 609.85
25 Jun 83 9:55 24,52 609.83
27 Jun 83 11:26 24.55 609.80 Sampled well
28 Jun 83 3:25 24,65 609.70

6 Jul 83 12:29 25.04 609,31
13 Jul 83 2:08 25.42 608,93
20 Jul 83 8:39 25.78 608.57
27 Jul 83 3:34 26.20 608.15

3 Aug 83 8:58 26.57 607.78
10 Aug 83 10:37 26.72 607.63
17 Aug 83 9:34 27.14 607.21
24 Aug 83 11:08 27.40 606.95

14 Sep 83 4:24 28.00 606.35




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WES-1-21-83
Top of Pipe Elevation: 606.82 ft MSL
Screen Interval Llevation: from 580.08 to 57!1.07 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
22 Jun 83 1l:14 10.52 596.30
23 Jun 83 £:50 10.55 596.27
24 Jun 83 £:33 15.43 591.39
25 Jun 83 1C:20 15.61 591.21
27 Jun 83 11:05 15.10 591.72 Sampled wall
28 Jun 83 3:28 16.10 590.72

6 Jul 83 12:27 16.53 590.29:
13 Jul 83 2:00 16.95 589.87
20 Jul 83 8:53 17.05 589.77
27 Jul 83 3:38 17.28 589.54

3 Aug 83 9:04 17.59 589.23
10 Aug 83 10:53 17.57 589.25
17 Aug 83 9:47 17.63 589.19
24 Aug 83 11:25 17.98 588.84

L4 Sep 83 4:38 18.24 588.58




Boring Number:
Top of Pipe Eleva:ion:

Screen Interval Elevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

Wis-1~-22-83

Grid Coordinates:

656.55 ft MSL

from 633.05 to 623,90 ft MSL

Depth to Water Elevation,
Date Tine Water, ft ft MSL Remarks
g3 Jul 83 8:28 16.75 639.80
11 Jul 83 11:52 17.25 639.30
12 Jul 83 3:50 17.25 639.30
13 Jul 83 2:26 17.30 639.25
14 Jul 83 8:49 17.30 639.25 Sampled wall
15 Jul 83 10: 05 17.25 639.30
16 Jul 83 4:18 17.20 639.35"
18 Jul 83 11:08 17.15 639.40
19 Jul 83 2:53 17.18 639.37
20 Jul 83 8:35 17.25 639.30
27 Jul 83 :29 17.20 639.35
3 Aug 83 9:16 17.43 639.12
10 Aug 83 11:00 17.31 639.24
17 Aug 83 9:24 17.32 639.23
24 Aug 83 10:59 17.43 639.12
14 Sep 83 4:16 17.55 639.00




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

Wis-1-23-83

Grid Coordinates:

628.81 ft MSL

from 595.30 to 586.23 ft MSL

Depth to Water Elevation,

Date Tine WUater, ft ft MSL Remarks
Ll Jul 83 8:00 34.00 591.81 Open hole
12 Jul 83 3:55 39.00 589.8!
13 Jul 83 2:07 39.23 589.58
14 Jul 83 8:30 39.75 589.06 Sampled weall
15 Jul 83 10:07 39.87 588.94
16 Jul 83 4:17 39.75 589.06
18 Jul 83 L1:05 39.90 588.91
19 Jul 83 2:49 39.90 588.91
20 Jul 83 8:37 39.95 588.86
27 Jul 83 3:32 39.90 588.91

3 Aug 83 8:59 39.95 588.86
10 Aug 83 10: 40 40.00 588.81
17 Aug 83 9:36 40.03 588.78
24 Aug 83 11:09 40,00 588.81
14 Sep 83 4:22 40.05 588.76




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Mustard Gas Burial Grounds

WES~1~24-83

Grid Coordinates:

603.57 ft MSL

from 584.95 to 575.54 ft MSL

Date
11 Jul
12 Jul
13 Jul

15 Jul
16 Jul
18 Jul
19 Jul
20 Jul
27 Jul

10 Aug
17 Aug
24 Aug
14 Sep

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

Time

12:
:00
:03
217
10
115
L2 00
+50
155
3:37
101
10:

(J:

RN

i~

9

Ll:

4t

04

10

43
38
14
40

Depth to

Water, ft

13.57
13.65
13.78
13.71
13.80
13.75
13.90
14,00
14.05
14,22
14,45
14.56
14.63
14.84
15.18

Water Elevation,
ft MSL

590.00
589.92
589.79
589.86
589.77
589.82
589.67
589.57
589.52
589.35
589.12
589.01
588.34
588.73
588.39

Remarks

Sampled well




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WES-1-25-83
Top of Pipe Elevation: 657.16 ft MSL
Screen Interval lllevation: from 636.74 to 628.37 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date T:me Water, ft ft MSL Remarks
3 Aug 83 3:07 19.86 637.30

9 Aug 83 3:50 19.91 637.25

10 Aug 83 1.:02 19.90 637.26

11 Aug 83 .14 19.68 637.48

12 Aug 83 8:35 19.92 637.24

13 Aug 83 9:29 20.00 637.16

15 Aug 83 3:19 19.59 637.57

17 Aug 83 0:22 19.88 637.23

24 Aug 83 10:57 20.13 637.03

14 Sep 83 arl4 20.10 637.06




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WES-1~26-83
Top of Pipe Elevation: 673.20L ft MSL
Screen Interval Elevation: from 629.76 to 620.64 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date T:me Water, ft ft MSL
8 Aug 83 3:13 34.80 638.41
9 Aug 83 152 34.85 638.36
10 Aug 83 11:08 34,45 638.76
1l Aug 83 1:17 34.72 638.49
12 Aug 83 8:40 34.88 638.33
13 Aug 83 9:32 35.05 638.16
15 Aug 83 3:21 34.91 638.30
17 Aug 83 9:19 34.92 638.29
24 Aug 83 10:55 35.30 637.91

14 Sep 83 4:13 35.25 637.96

Remarks




Ground-Water Elevations

Mustard Gas Burial Grounds

Boring Number: WES-1-27-83
Top of Pipe Elevation: 662.75 ft MSL
Screen Interval Elevation: from 634.20 to 625.20 ft MSL

Crid Coordinates:

Depth to Water Elevation,

Date Time Water, ft ft MSL
11l Aug 83 1:20 23.60 639.15
12 Aug 83 3:43 23,47 639.28
13 Aug 83 7:35 23.45 639.30
15 Aug 83 3:23 23,38 639.37
17 Aug 83 9:17 23.40 639.35
24 Aug 83 10:52 23.71 639.04

14 Sep 83 4:1l 23.86 638.89

Remarks




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

WES-9-1-81
737.32 £t MSL
from 715.77 to 706.62 ft MSL

Grid Coordinates:

Ground-Water Elevations

Pest Control Area

Date

19
20

15
22
29

Jul
Jul
Aug
Sep
Sep
Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
83

Water Elevation,

ft MSL

Depth to

Time Water, ft
10:48 14.90
7:45 16.50
2:00 15.90
1:09 16.45
12:58 16.90
9:02 17.14
28 17.26
10:21 17.54
11:04 17.63

722,42
720.82
721.42
720.87
720.42
720.18
720.06

719.78.

719.69

Remarks

Purged well
Sampled well




Boring Number:
Top of Pipe Elevation:

Screen Interval Flevation:

WES-9-2-81
726,80 ft MSL
from 718.70 to 710.10 ft MSL

Grid Coordinates:

Ground-Water Elevations

Pest Control Area

19
20

Date

Jul
Jul
Aug

1 Sep

15
22
29

Sep
Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
83

Depth to

Time Water, ft
10:00 9.42
7:30 13.80
1:53 11.25
12:51 12.50
12:48 12.78
8:50 13.20
3:18 13.38
10:32 13.65
10:48 13.40

Water Elevation,

ft MSL

Remarks

717.38
713.00
715.55
714.30
714.02
713.60
713.42

713.15.

713.40

Purged well
Sampled well




Ground-Water Elevations

Pest Control Area

Boring Number: WES-9-3-81
Top of Pipe Elevation: 709.78 ft MSL
Screen Interval Elevation: from 703.08 to 697.18 ft MSL

Grid Coordinates:

Depth to Water Elevation,
Date Time Water, ft f+ MSL
19 Jul 83 1:30 4.70 705.08
20 Jul 83 7:45 5.80 703.98
5 Aug 83 2:23 4,75 705.03
1 Sep 83 1:29 5.55 704,23
8 Sep 83 1:18 5.86 703.92
15 Sep 83 9:22 6.00 703.78
22 Sep 83 3:39 6.23 703.55
29 Sep 83 9:44 6.44 703.34.

6 Oct 83 11:15 6.35 703.43

Remarks

Purged well
Sampled well




Boring Number:
Top of Pipe Elevaticn:

Screen Interval Elevation:

WES-9-4-81
724.93 £t MSL
from 706.13 to 696.81 ft MSL

Grid Coordinates:

Ground-Water Elevations

Pest Control Area

Depth to Water Elevation,

Date Time Wacer, ft ft MSL Remarks
19 Jul 83 11:30 18.50 706.43 Purged well
20 Jul 83 8:00 19.80 705,13 Sampled well

5 Aug 83 2:17 15.46 709.47

1 Sep 83 1:20 16.42 708.51

8 Sep 83 1:12 16.45 708.48
15 Sep 83 9:16 16.78 708.15
22 Sep 83 3:35 16.8$ 708.04
29 Sep 83 10:19 17.03 707.90-

6 Oct 83 11:11L 17.03 707.90




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Pest Control Area

WES-9--5-81

Grid Coordinates:

718.52 £t MSL

from 706.72 to 697.34 ft MSL

Date

19
20

15
22
29

Jul
Jul
Aug
Sep
Sep
Sep
Sep
Sep
Oct

83
83
83
83
83
83
83
83
83

Time

11:35
8:00
2:11
1:15
1:10
9:12
3:32

10:15

11:08

Depth to

9.50
12.30
11.65
11.95
12.17
12.47
12,51
12.80
12.91

ft

Water,

Water Elevation,
ft MSL

709.02
706.22
706.87
706.57
706.35
706.05
706.01
705.72
705.61

Remarks

Purged well
Sampled well




Ground-Water Elevations

Pest Control Area

Boring Number: W3iS-9-6-81
Top of Pipe Elevation: 722.65 ft MSL
Screen Interval Elevation: from 713.12 to 703.97 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date Tine _ Water, ft ft MSL
20 Jul 83 17:45 4.8 717.85

5 Aug 83 2:03 3.95 718.70

1 Sep 83 1:11 4.39 718.26

8 Sep 83 12:56 4.78 717.87
15 Sep 83 8:59 5.03 717.63
22 Sep 83 3:26 5.28 717.37
29 Sep 83 10:24 5.42 717.23

6 Oct 83 11:01 5.46 717.19.

Remarks




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Pest Control Area

WES-9-7-81

Grid Coordinates:

738.32 £t MSL
from 715.78 to 706.76 £t MSL

Date Time
19 Jul 83 10:32
20 Jul 83 7:00

5 Aug 83 1:58
1 Sep 83 1:04
8 Sep 83 12:52
15 Sep 83 8:56
22 Sep 83 3:23
29 Sep 83 10:29
6 Oct 83 10:54

Depth to

Water, ft

15.55
20.10
19.30
19.82
20.24
20.37
20.48
20.65
20.68

Water Elevation,

ft MSL

722,77
718.22
719.02
718.50
718.08
717.95
717.84

717.67

717.64

Remarks

Purged well
Sampled well




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Pest Control Area

WES~9-8-81

Grid Coordinates:

723.19 ft MSL
from 709.66 to 700.53 ft MSL

Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
19 Jul 83 11:33 11.80 711.39 Purged well
20 Jul 83 8:00 13.25 709.94 Sampled well

5 Aug 83 2:14 12.08 711.11
1 Sep 83 1:18 12.28 710.91
8 Sep 83 1:12 12.67 710.52
15 Sep 83 9:14 13.05 710.14
22 Sep 83 3:34 13.05 710.14
29 Sep 83 10:17 13.29 709.90:
6 Oct 83 11:10 13.42 709.77




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Pest Control Area

WES-9-9-81

Grid Coordinates:

726.21 ft MSL

from 718.96 to 712.53 ft MSL

Date
20 Jul
5 Aug

8 Sep
15 Sep
22 Sep
29 Sep

6 Oct

83
83
83
83
83
83
83
83

Time
7:30
1:56
1:15

12:49
9:53
3:21

10:27

10:51

Depth t

10.90

9.26
10.96
11.15
11.39
11.64
11.77
10.24

o}
ft

Water,

Water Elevation,
ft MSL

715.31
716.95
715.25
715.06
714.82
714.57
714,44
715.97.

Remarks

Sampled well




Boring Number:
Top of Pipe Elevarion:

Screen Interval Elevation:

Ground-Water Elevations

Pest Control Area

WES~-9-10-83

Grid Coordinates:

727.48 ft MSL
from 713.03 to 703.93 ft MSL

Date

19
20
22
23
24
25
26
29

15
22
29

Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Sep
Sep
Oct

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

Tine

8:
7:28
9:54
9:58
8:
1
1
8

20

44

132
136
157
11:

1:

50
02

9:05

10

: 30
:12
11:

06

Depth to

Water, ft

8.28
6.44
6.11
6.26
6.44
6.10
6.05
5.94
6.30
6.60
6.65
6.85
7.08
6.88

Water Elevation,

It MSL

719.20
721,04
721.37
721.22
721.04
721.38
721.43

721.54-

721.18
720.88
720.83
720.63
720.40
720.60

Remarks

Sampled well




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Pest Control Area

WE3--9-11-83

Grid Coordinates:

718.41 ft MSL

from 705.06 to 695.90 ft MSL

Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks
19 Aug 83 8:15 9.10 706.31 Open hole
20 Aug 83 7:31 10.94 707.47
22 Aug 83 9:56 10.84 707.57
23 Aug 83 10:02 10.97 707 .44
24 Aug 83 8:38 11.06 707.35
25 Aug 83 1:38 11.07 707.34
26 Aug 83 1:34 11.08 707.33
29 Aug 83 9:26 11.00 707.41. Sampled well
1 Sep 83 11:56 11.15 707.26
8 Sep 83 1:2.6 11.17 707.24
15 Sep 83 9:.9 11.67 706.74
22 Sep 83 :37 11.65 706.76
29 Sep 83 10:07 11.87 706.54
6 Oct 83 11:23 12.00 706.41




Ground-Water Elevations

Pest Control Area

Boring Number: WES-9-12-83
Top of Pipe Elevation: 697.93 £t MSL
Screen Interval Elevation: from 684.61 to 675.44 ft MSL

Grid Coordinates:

Depth to Water Elevation,

Date Tine Water, ft ft MSL
20 Aug 83 7:49 3.35 691.58
22 Aug 83 2:35 10.55 687.38
23 Aug 83 10:07 6.21 691.72
24 Aug 83 8:34 5.91 692.02
25 Aug 83 1:45 5.69 692.24
26 Aug 83 1:32 5.64 692.29
27 Aug 83 5:57 5.26 692.67
29 Aug 83 10:18 5.12 692.81.
1 Sep 83 1:33 6.23 691.70
8 Sep 83 1:22 6.31 691.62
15 Sep 83 9:53 5.35 692.58
22 Sep 83 3:43 5.43 692.50
29 Sep 83 9:50 5.55 692.38

6 Oct 83 11:18 5.40 692.53

Remarks

Open hole
Blew well

Sampled well




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Pest Control Area

Wi5-9-13-83

Grid Coordinates:

702.04 ft MSL
from 688.59 to 679.43 ft MSL

22
23
24
25
26
27
29

Date

Aug
Aug
Aug
Aug
Aug
Aug
Aug
Sep

8 Sep

15
22
29

Sep
Sep
Sep
Oct

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

Tine

10
109

10

v

O W O =

11

00

240
230
158
10:
131
020
51
141
149
117

01

Depth to
Water,

5.14
6.13
6.24
6.31
6.09
6.00
6.04
6.25
6.43
6.54
6.78
6.90
6.73

Water Elevation,

£t MSL

696.90
695.91
695.80
695.73
695.95
696.04
696.00

695.79.

695.61
695.50
695.26
695.14
695.31

Remarks

Sampled well




Boring Number:
Top of Pipe Elevation:

Screen Interval Elevation:

Ground-Water Elevations

Pest Control Area

WES-9-14A~83

Grid Coordinates:

696.21 ft MSL

from 655.91 to 646.76 ft MSL

Depth to Water Elevation,
Date Tine Water, ft ft MSL Remarks
1 Sep 83 1:45 44.05 650.31 Open hole - Top
of casing 694.36
3 Sep 83 9:55 43.25 651.11 Open hole
8 Sep 83 1:30 43.50 650.86 Open hole
15 Sep 83 9:55 40.25 654.11 Open hole
22 Sep 83 3:45 39.70 654.66 Open hole
27 Sep 83 10:13 39.04 655.32 Open hole
28 Sep 83 Installed well
29 Sep 83 Purged well of
drilling fluid
30 Sep 83 4:02 50.37 645.84
1 Oct 83 10:38 50.32 645.89
3 Oct 83 1:04 50.20 646.01
4 Oct 83 3:51 50.26 645.95
6 Oct 83 11:20 50.20 646.01




Ground-Water Elevations

Pest Control Area

Boring Number: W3i5-9-14B-83
Top of Casing Elevation: 692.32 ft MSL
Depth to Water Elevation,
Date Tine Water, ft ft MSL Remarks
1 Sep 83 1:45 70.85 621.47 Open hole
3 Sep 83 9:55 69.95 622.37
8 Sep 83 1:30 68.60 623.72
15 Sep 83 9:55 25.00 667.32
22 Sep 83 3:45 36.90 655.42
27 Sep 83 Grouted boring-

installed well
into WES
9-14A-83 (lo-
cated 50 ft SW
of WES
9-14B-93).




Pest

Ground-Water Elevations

Control Area Hazardous Waste Storage Tank

Boring Number: WT-1--
Top of Casing Elevat 727.68 £t MSL
Casing Height: 1.65
Depth to Water Elevation,
Date Time Water, ft ft MSL Remarks
21 Jul 83 12:45 10.75 716.93
22 Jul 83 7:22 8.65 719.03
23 Jul 83 12:21 8.41 719.27
25 Jul 83 9:5% 8.65 719.03
26 Jul 83 10:4°¢ 8.83 718.85
27 Jul 83 10:22 8.53 719.15 Sampled ground
water
28 Jul 83 3:27 8.73 718.95
29 Jul 83 2:25 9.00 718.68
1 Sep 83 1:23 7.70 719.98
8 Sep 83 Caved in
24 Sep 83 Crouted boring




Pest Control Area Hazardous Waste Storage Tank

Ground-Water Elevations

Boring Number: W[-2-83
Top of Casing Elevation: 726.42 ft MSL
Casing Height: 0,75 ft
Depth to Water Elevation,

Date Tine Water, ft ft MSL Remarks
21 Jul 83 12:46 8.90 717.52
22 Jul 83 7:23 8.45 717.97
23 Jul 83 12:22 8.39 718.03
25 Jul 83 9:51 8.66 717.76
26 Jul 83 10:46 8.81 717.61
27 Jul 83 10:21 8.56 717.86 Sampled ground

water

28 Jul 83 3:26 8.70 717.72
29 Jul 83 2:26 8.72 717.70

5 Aug 83 2:07 8.40 718.08

1 Sep 83 1:24 8.67 717.75

8 Sep 83 1:05 9.38 717.04
15 Sep 83 9:07 9.45 716.97
24 Sep 83 Grouted boring




Ground-Water Elevations

Pest Control Area Hazardous Waste Storage Tank

Boring Number: W/-3-83
Top of Casing Elevation: 726.81 ft MSL
Casing Height: 1.58 ft
Depth to Water Elevation,
Date . Tine Water, ft ft MSL Remarks
22 Jul 83 7:.25 3.02 722.76
23 Jul 83 12:22 3.05 722.73
25 Jul 83 9:58 3.10 722.68
26 Jul 83 10:48 3.12 722.66
27 Jul 83 10: 20 3.22 722.56 Boring caved in
3 Aug 83 10:19 9.45 717.36 Reamed and re~
moved fall-in
4 Aug 83 3:15 9.00 717.81
5 Aug 83 2:06 8.75 718.06
6 Aug 83 4:09 8.73 718.08
8 Aug 83 2:04 8.60 718.21
9 Aug 83 8:.39 8.97 717.84
1 Sep 83 1:25 8.80 718.01
8 Sep 83 1:06 9.08 717.73
15 Sep 83 9:08 9.20 717.61
26 Sep 83 Grouted bering




Ground-Water Elevations

Pest Control Area Hazardous Waste Storage Tank

Boring Number: WI-4-83
Top of Casing Elevation: 727.34 ft MSL
Casing Height: 0.8 ft
Depth to Water Elevation,
Date Tine Water, ft ft MSL Remarks
23 Jul 83 12:23 7.33 720.01
25 Jul 83 9:59 7.48 719.86
26 Jul 83 10:49 7.52 719.82
27 Jul 83 10:19 7.60 719.74 Sampled ground
water
28 Jul 83 3:25 7.25 720.09
29 Jul 83 2:28 7.43 719.91
30 Jul 83 3:30 7.35 719.99
1 Aug 83 3:30 7.20 720.14
5 Aug 83 2:06 7.35 719.99
1 Sep 83 1:27 7.40 719.94
8 Sep 83 1:08 8.05 719.29
15 Sep 83 9:09 8.10 719.24
26 Sep 83 Grouted boring




Ground-Water Elevations

Pest Control Area Hazardous Waste Storage Tank

Top of Inlet Pipe Elevation: 727.28 ft MSL
Casing Height: 0.8 ft
Depth to Water Elevation,

Date Time Water, ft ft MSL Remarks
25 Jul 83 10:06 17.20 710.08 Tank level meas-
26 Jul 83 10:51 17.20 7710.08 ured with 20 ft
27 Jul 83 10:27 17.20 710.08 section of PVC
28 Jul 83 3:30 17.20 710.08 pipe
29 Jul 83 2:34 17.20 710.08
30 Jul 83 3:34 17.20 710.08

1 Aug 83 3:32 17.20 710.08




APPENDIX E
CHEMICAL TEST RESULTS OF WATER SAMPLES



Specific Parameters Tested for in the Chemical Analvysis

Parameter

Detection Limit
{(Parts Per Billion)

Benzene

Carbon Tetrachloride
Chlorobenzene

, 2=-Dichloroethane

, 1, 1-Trichloroethane
, L-Dichloroethane

, 1, 2-Trichloroethane

e i

, 1, 2, 2-Tetrachlsroethane
Chlorcethane
2-Chloroethylvinyl Zther
Chloroform

1, 2-Dichlorobenzenea

P

, 3-Dichlorohenzens

[

, 4=Dichlorobenzensa
1, 1-Dichlorocethylene
Trans-1, 2-Dichloroethylene
1, 2-Dichloropropane
1, 3-Dichloropropane
Ethylbenzene

Methylene Chloride
Chloromethane
Bromomethane

Bromoform
Bromodichloromethane
Trichlorofluoromethane
Dichlorofiuoromethane
Dibromochloromethane
Tetrachloroethylene
Toluene
Trichloroethylene

Vinvl Chloride

1

e T e e T e e R e R S R S R N T T =

L — M N o

b

I~

=

P e




Ctemical Test Results of Water Samples

Mustard Gas Burial Grounds

Concentration
Well Number Compound (Parts Per Billion)
WES-1-18-83 methylene chloride 6
1,1,1-trichloroethane 1
trichloroethylene 2
benzene 1
WES-1-19-83 trichloroethylene 350
trichlorofluromethane 2
chloroform 15
1,2-~dichloroethane 19
WES-1-20-83 methylene chloride 1
1l,1,1~-trichloroethane 1
trichloroethylene 430
1,1-dichloroethylene 6
WES-1-21-83 methylene chloride 3
1,1,1-trichloroethane 1
benzene 2
WES-1-22-83 1,1,1-trichloroethane 2
trichloroethylene 80
benzene 3
chloroform 4
1,2~dichloroethane 3
1,1,2,2-tetrachloroethane 50
WES-1-23-83 methylene chloride 6
1,1,1-trichlorocethane 2
trichloroethylene 2
chloroform 2
WES-1-24-83 methylene chloride 2
1,1,1-trichloroethane 1

Note: Chemical test results for WES-1-18-83 to WES-1-24-83 from US Army
Environmental Hygiene Agency letter report, "Ground-water Monitoring
Results for MNaval Weapons Support Center," dated 16 November 1983.



Chemical Test Results of Water Samples

Mustard Gas Burial Grounds

Concentration
Well Number Compound (Parts Per Billion)
WES-1-25-83 1,1,2,2~-tetrachloroethane 0.05%
trichloroethene 0.067
2-propanol 0.1
tetrahydrofuran 0.8
WES-1-26-83 2-propanol 0.07
tetrahydrofuran 2
pentane 4
WES—1~27-83 trichloroethene 0.01
2-propanol 0.01
tetrahydrofuran 7
pentane 7
cyclohexanoe 0.3

Note: Chemical test results for WES-1-25-83 to WES-1-27-83 from Environ-
mental Research Group letter report dated 9 September 1983.

% Detection limits not specified



Chemical Test Results of Water Samples

Ammunition Burning Grounds

Concentration
Well Number Compound (Parts Per Billion)
WES-3-24~-83 trans—~1,2~-dichloroethylene 9

Note: Chemical test results from US Army Environmental Hygiene Agency
letter report, "Ground-water Monitoring Results for Naval Weapons
Support Center," dated 25 July 1983,



Chemical Test Results of Water Samples
01d Burning Pit

Concentration
Well Number Compound (Parts Per Billion)
WES-5-17-83 trans~1,2-dichloroethylene 22
trichloroethylene 15

Note: Chemical test results from US Army Environmental Hygiene Agency
letter report, "Ground-water Monitoring Results for Naval Weapons
Support Center," dated 25 July 1983.



Chemical Test Results of Water Samples

Pest Control Area

Well Number

WES-9-1-81

WES-9-2-81

WES-9-3-81

WES-9-4-81

WES~9-5-81

WES-9-6-81

WES-9-7-81

Compound

methylene chloride
trichlorofluoromethane

methylene chloride
trichlorofluoromethane
1,1,2,2-tetrachloroethane
chloroform

1,1,1-trichloroethane
trichloroethylene
trans-1,2~dichloroethylene

methylene chloride
trichlorofluoromethane
1,1,1-trichloroethane
trichloroethylene
trans-1,2~dichloroethylene
tetrachlarocethylene
benzene

methylene chloride
trichlorofluoromethane
1,1,1-trichloroethane
trichloroethylene

trans-1, ~dichloroethylene

methylene chloride
trichlorofluoromethane
1,1,1-trichloroethane
trichlorcethylene
benzene

methylene chloride
trichlorofluoromethane
1,1,1-trichloroethane
1,1,2,2-tetrachloroethane
toluene
trichloroethylene
benzene

(Continued)

Concentration
(Parts Per Billion)

2

—

I

N W N



Chemical Test Results of Water Samples

Pest Control Area

Concentration
Well Number Compound (Parts Per Billion)
WES-9-8-81 methylene chloride 2
trichlorofluoromethane 1
1,1,1-trichloroethane 1
1,1,2,2-tetrachloroethane 2
trichloroethylene 7
trans-1, -~dichloroethylene 11
WES-9-9-81 methylene chloride 2
trichlorofluoromethane 1
WES-9-10-83 1,2-dichloroethane 2
benzene 1
WES-9-11-83 clean well
WES-9-12-83 clean well
WES~9-13-83 chloroform 15
WES-9-14-83 clean well

Note: Chemical test results for WES-9-1-81 to WES-9-9-81 from US Army
Environmental Hygiene Agency letter report, "Ground-water Monitoring
Results for Naval Weapons Support Center,”" dated 16 November 1983.

Chemical test results for WES-9-10-83 to WES-9-14-83 reported in tele-
phone conversation with NWSC. Results obtained by NWSC in telephone
conversation with US Army Environmental Hygiene Agency, Aberdeen
Proving Ground, Maryland.



Chemical Test Results of Water Samples
Pest Control Area
Hazardous Waste Storage Tank

Well Concentration (Parts Per Billion)

Parameter WT-1~-83 WI-2-83 WT-2-83%% WT~4-83
Metals
Lead, total 20 20 3000 10
Chromium, total 29 <5 4000 <5
Copper, total 8 9 5500 ND
Nickel, total 40 50 40
Arsenic, total 3 2 2
Cadmium, total 4 ND 65 ND
Mercury, total 0.3 0.7 <100 0.2
Zinc, total 84 130 20000 96
Barium, total 100 110 100
Silver, total 15
Iron, total 4200
PCBs
Total PCB ND* ND *A% ND
PCB 1242 ND ND fakaksd ND
PCB 1248 ND ND ND ND
PCB 1254 ND ND ND ND
PCB 1260 ND ND ND ND
Volatiles
Trichloroethylere 15%%%* 180 2.8 290
Trichloroethane, 1,1,1- 1200 2.4 ND ND
Methylene chloride ND ND ND

* Not detectaltle.

** Water samples obtained during drilling process because of color and
odor. Water sample taken at 14 ft. Volatile analysis may be unreli-
able due to improper sample containers.

*%% Presence of PCB 1242 or 1248 precludes the determination of the
detection limit of the other aroclor.

*%%% Travel blank for volatiles from WI-1-83, WI-2-83, and WI-4-83 had
presence of compounds in blauk.

NOTE: Chemical test results from Environmental Research Group untitled
analytic letter report for Naval Weapons Support Center, dated
31 Aug 83.
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fingers, the vater end gloss disappesr from the surface, the pat stiffens, and xanle 311t pessesses only very slight dry strengad. Silty fine sands and ilts ®en etiffens, Tioally loses ite plasticity, and crumbles vhen the plastie 1imtt
fnally 1t crachs or erumhi The rapldity of sppearancy of vater during Bare a2out the same slight dry strengib, but can be d1stinquisbed by the feel 18 reached.

sheking and of 1t3 divappearance during squeesing esaist in 1dentifying the when pvdering the dried specimen. Pioe sand feels gritty vhersaa s typlcal stlt After the thread crumbles, the pieces sbould be Limped together and a rllight Rneading

charscter of the finws in s soil. bes the smooth feel of tlour. seticn contimed until the lLuxp crmnles. M
Very fine clean sands g1ve the quickest and sost dlatlact reaction vherehs & The toughee the thrved near the plastic lisit and the stiffer the fusp vhan It

slestic clay bas no reaction. Inorganic 81lta, such aa & typical roex flawr, finaily crumeles, the more potent is the colloldal clay fraciion fn the sctl.

shov 4 soferately quick reaction. Veakneas of the threed at the plestic Limit and quick lcas cf coherence of the

. lump below the plastic limit {ndlcste eitber izcrganic clay of low plasticlty, or
waterials such w2 kKeolin-type clayr wnd organic Claye which dceur below the A-line.
Bignly craanic cikye bsve & very weax and spongy feel st the risstic 1imit.
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