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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. .2rmy Engineer Waterways Experiment Station. Funding for this 

study was authorizlad by Order for Work and Services-NAVCOMPT Form 2275 (2-81) 

Number N0016483WR01;185 dated 17 May 1983 and amended 9 and 16 September 1983. 

The field wor:r was conducted during the periods 7 June 1983 to 11 October 

1983. Data reduct,ion 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 III, 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 

"flydrogeological I.lvestigation of Waste Disposal Sites at the Naval Weapons 

Support Center, Crane, Indiana" (Dunbar 1982). Ground-water contamination was 

detected at three lgaste 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 ;%dditional monitoring wells at the Hustard Gas Burial Grounds 

(MGBG), the Ammuniirion Burning Grounds (ABG), and the Old 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 WES 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 hWSC. 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 

3 
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INDIANA 

I 

LOCATIbN PLAN 
SCkLE * GRID UNES FORM MILE SQUARES 

Site Number Site Name - - 

7 
8 
9 

10 

Mustard Gas Burial Grounds 
Dye Burial Grounds 
Ammunition Burning Grounds 
McComish Gorge 
Old Burning Pit 
Demolition Area and Old 
Rife Range (included under Site 6 but separate area) 
Highway 58 Dump Site A 
Highway 58 Dump Site B 
Pest Control Area 
Rockeye Site 

Figure 1. Location of Naval Weapons SuPPort Center and Ground-Water Monintoring 
Networks. 



water samples. The: results from the chemical analysis are presented to identify 

the contaminants that exceeded drinking water standards. The Environmenta. 

Planager for the NV&C analyzed the chemical results to identify well contamination. 



PART II: HYDROGEOLOGY OF DIS'POSAL SITE 

Mustard Gas Burial Grounds - Site 1 

Well and cross-section locations 

4. Twelve plume definition wells (WES-1-6-82 to WES-l-17-83) were in- 

stalled down gradient of the MGBG in previous studies. Ten plume definition 

wells (WES-l-18--83 to WES-l-27-83) were installed along the western boundary of 

the MGBG during thjs study as shown by Figure 2. Cross-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, particulzrly 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 variability of rock typesat the MGBG is 

shown by this section and cross section D-D' in Figure 4, which runs parallel 

along the ridge fac:e 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 exc:ess 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 disc:ontinuous 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 (C and D, respectively. 

Ammunition Burning Grounds .- Site 3 
and Old Burning Pit - Site 5 --- 

8. Work at the ABG and OBP was contingent on confirmatory chemical test 

results of water samples from one monitaring 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 

9. 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 installled 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-g-IO-83 to WES-9-14A-83) to define contamination limits in the vicinity of 

monitoring well WE%g-3-61. Four borings (WT-l-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 ~JI 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 anti construction details were unknown at the time of the study, 

particularly the tank length, diameter, and depth to top of tank 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 t,able. 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, foILlow- 

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 tlo 10 ft of soil (clay and 

clayey sand) under,lain 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 thic'k dark gray shale beds 

of 3 to 6 ft as in boring WES-9-l-81. Typically, sandstone at the PCA is brown 

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

A weathered, 1 to Z-ft seam of bituminous coal underlies the surface of the 

PCA, approximatellc 15 ft below ground surface at the gravel storage lot. The 

coal ranges from brownish black to black, blocky in texture, soft, and contains 
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approximately 1 percent sulfides, particularly pyrite. 

13. 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.S ft in thickness. 

14. The geology of the PCA area downgradient from monitoring well WES-9- 

3-81 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 ver;T 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 graphically summarizes the boring lithology. 

Ground water 

15. Ground water at the PCA.flows through the soil or in rock fractures 

with the water tab:le 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-4-1-81 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-g-3-81, the water 

table is found witL.in 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- 

83 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 WIG-9-14A-83 and boring WES-9-14%63 ar'e not 

developed or contain sufficient clay filling to significantly reduce ground- 

water movement at this location. Well completion diagrams for the latest PCA 

monitoring wells z.re 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 III: GROLJNGWATER CONTAMINATION 

Mustard Gas Burial Grounds - Site 1 

16. Chemical analysis in previous studies identified nine contaminated 

monitoring wells 2.t 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 spells 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, (i!) 1, 1, 2-trichloroethane, 

(3) 1, 1, 2, 2-,tetrachloroethane, (4) chloroform, (5) 1, 1-dichloroethylene, 

(6) trans-1, 2-,dichloroethylene, (7) bromoform, (8) diibromochloromethane, (9) 

tetrachloroethylene, and (10) trichloroethylene. Monitoring well WES-l-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 north. 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 sj.te 

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 identiffied by the chemical analysis from 16 monitoring wells installed 

at this site. Sevea compounds were identified with concentrations exceeding 

the 50 ppb limit: (1) 1, 1, 2, 2-tetrachloroethane, (2) chloroform, (3) 1, l- 

dichloroethylene, (4) trans-1, 2-dichloroethylene, (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 b. 

18. The contaminated ground-water plume coincides with the direction of 

ground-water flow (see Figure 11). As shown by the ground-water contour map, 

the water table aquifer 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 dislrribution of contaminated wells indicates the primary flow 

direction from WE%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. 

Old 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. 'Two 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 conlzentrations 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 :L95 ft and a length of approximatel:y 500 ft as shown in 

Figure 12. The conlaminated 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-5-17-83 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-(g-10-83 to WES-9-14A-83) installed 'to define the plume 

iimits around WES-O--3-Sl. The chemical analysis identified two compounds in 

WES-9-3-bl with concentrations exceeding the 50 ppb limit: trans-1, 2-dichloro- 

ethylene and trich:ioroethylene. 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 WFS- 

9-3-81 to define the plume ILimit with an accuracy of 75 ft (half the well 

spacing distance between a cleanwell 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 (PC&), heavy metals (lead, copper, 

chromium, etc.), and volatile halogenated organic.compounds (see complete list 

in Appendix E). PC& were not detected in waste tank water samples. Heav,y 

metal concentrations were generally low in each boring, but some metal concen- 

trations were sligL&ly above minimum Environmental Protection Agency Water 

Quality Criteria Guidelines for Human Health. The high heavy metal concen.trations 

in the ground-water sample taken at about 14 ft during drilling in boring WT-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, Tnonitoring wells down gradient 

of the tank (WES-g-4-81, WES-9-5-81 and WES-9-8-81) were uncontaminated. 

Chemical test results from PCA borings and monito,ring 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 fol:Lowing conclusions are 

made: 

(a> Tne present horizontal limits of ground-water contamination are 

defined at the MGX, ABG, OBP and PCA. The accuracy of t.he plume limits at 

the PCA are less l:han the minimum 75-ft resolution requirements proposed for 

the study. 

(b) Chemi.ca.L analysis of water samples from monitoring wells from the 

four disposal sites have defined contamination plumes composed of volatile 

halogenated organic compounds. The $IGBG 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-dichloroethy.Lene and trichloroethylene were found at all four disposal 

sites. 

(c) The buried hazardous waste disposal tank at the PCA was not leaking 

hazardous chem:ica:Ls into the ground water and later .removal of the tank 

confirmed this. Ground-water contamination at the PICA tank site was probably 

caused by spills (luring tank filling or the contents removal process. 

Recommendations 

24. The .fol.Lowing recommendations are made: 

(a) Should ,sreater accuracy in defining plume limits be required by the 

fiWSC at the PCA, rhree additional monitoring wells are required down gradient 

and midway betwee:~ 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. 

(c) Surface monitoring should include: one sample location up gradient 

of the disposal area, two sample locations with&n the disposal site boundaries, 

and one sample location down gradient of the site. 

28 
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APPENDIX B 

GRAPHIC FIELD LOGS 



0.0 - 

5.0 - 

10.0 - 

115.0 - 

20.0 - 

25.0 -I- 

30.0 - 

32.2 = 

-j-- 656.79 ft MSL 

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

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

Shale: v-y, very soft 

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

e-v, very soft, damp. 

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

NWSC, Crane, IndJ.ana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-19-83 



0.0 - 

5.1) - 

:10.11 - 

l5.0 - 

20.0 - 

25.0 - 

:30.0 - 

35.1) --I- 

40.1) -- 
tie. 5 

- 

- 

- 603.82 ft MSL 

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

Clay (CL): grey, soft, uniform.. 

Clay (CL): brown, soft, uniform. 

Shale : grey, soft, uniform. 

Shale:. 
soft. 

- 

1 ight grey to dark grey, 

NWSC, Crane, Indiana 
'Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-l-21-83 



- 

- 

- 

625.81 lit MSL 

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

Sandstone: brown, very fine-grai.ned, 
soft. 

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

I 
Siltstone: s-ey, very soft. 

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

Shale: grey, dark grey, soft. 

soft - 
Coal: black, - 
Siltstone: 1 ight grey, so ft. 

NWC, Crane, Indiana 
Mustard Gas Burial Ground 
Lithology 
Boring Number: ms-:L-23-83 



654.16 ft MSL, 

0.0 --- 0.0 --- _/ Clay (CL): brown, soft, sandy, dry. 
/ 

5.0 --- 5.0 --- 

- - 

- - 

10.0 --- 10.0 --- 

- - 

-. -. 

-. -. 

-. -. 

15.0 ---. 15.0 ---. 
-_ -_ 

20.0 .--- 20.0 .--- 

25.0 --- 25.0 --- 

30.0 --- 30.0 --- 

32.0 .- 32.0 .- - 

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 
g-y, thinly bedded, very fine-grained, 
soft, wa ter at 22 ft. 

NWSC, Crane, Indiana 
Mustard Gas Burial Gro,unds 
Lithology 
Boring Number: WES-1-25-83 



35.CI 

40. 

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-graine.d. 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-l-26-83 



il.0 - 

5.0 - 

10.0 - 

15.0 - 

20.0 - 

25.0 - 

30.0 - 

726.54 ft MSL 

I 

Gravel: limestone-medium. 

Sandy clay (CL): brown, dark brown, very fin 
grained sa,nd, 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 is ve 
friab1.e and very fine-grained. 

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, 

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

1 Shale: black, soft. 

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

NWSC, Crane, Indiana 
Pest Control Area-Hazardous Waste 
Storage Tank 

Lithology 
Boring Number: ~~-4-83 



0.0 - 

5.0 - 

10.3 

l5.0 - 

20.0 - 

25.0 - 

715.41 ft PISZ 

l- 
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 Cbjr, weathers 
soft, damp wet at 9.1 ft. 

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

l- Sandstone; brown and grey, very fine- 
grained, soft. 

Sandstone, shale and 1Gnite: l.ight to dark 
grey, black, soft, very thinly bedded. 

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring Number: WES-9-11-83 



0.0 - 

5.0 - 

10.0 - 

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, weathers 

Sandstone and shale: brown to light grey sane 
stone (50%) and clark grey to b:Lack shale (5( 

inly bedded (l/4 to l/2" max) and horizont; 
in atlitnde. Sandstone is very fine-grained 

core is weathered and 

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

~ ness). 

Sandstone and shale: light to dark grey sand- 
stone (50 to 75%) and dark grey to black sha. 

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

sorted. 

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring ITamber: k'ES,-9-12-83 



0.0 --8 

--/ 

-- 

-- 

-, 

10.0 -- 

-- 

-- 

15.0 - 

-- 

-- 

-- 

20.0 --: 
--, 

- 

--i 
b 

25.0 --: 

- 
699.04 ft MSL 

- Sandy clay (CL): brown, soft to stify, dry, 
organic matter (roots). 

/ Sandstone: brown, very fine-grained, weathers 

Siltstone: light grey, soft. 

/- 
/ Sandstone and shale: light to lark grey, very 

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

NWSC, Crane, Indiana 
Pest Controi Area 
Lithology 
Boring Number: mS-9-13-83 



- 693.21 ft MSL 
Sandy clay (CL): brown, soft to stiff, dry 
organic matter (roots), very fine-grained san 

L 
Sandstone and clay: brown, soft, thinly bedde 

L weathered. 

L Sandstone: light grey, hard, very fine-graine 

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 



10.0 

2.0.C 

40.0 

50.0 

692.07 ft MSL 

i 

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. 

n Sandstone and shale: light greysahdstone and 
dark grey shale thinly bedded, very fine- 
grained sandstone, dry, damp at 12.5 and 23.8 
ft. 

I 
Shale: light and dark grey, soft, sandy. 

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

conaued 

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring Number: WES-9-e14B-83 



150.0 - 

60.0 - 

70.0 - 

80.0 - 

90.0 - 

99.2 - 

continued 
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 

T Shale: grey, dark grey, soft. 

I’ Sandstone and shale: same as from 61.7 to 

I 65.5. 

I 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. 

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

I 

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring Number: wEs-9-14B-83 



o.o- 

25.0- 

- 658.40 ft MSL 

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

Sandstone: light brown, dark brown, 
very fine-grained, quartz, wea.thered, . 
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: various 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: WFS-L-18-83 



-l---- 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 s very soft 

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

grey , very soft, damp. 

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

NWSC, Crane, IndS.ana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-l-19-83 



0.0 - 

5.0 - 

lOnO - 

15.0 - 

z 

$ 
8 20.0 - n 

25.0 - 

30.0 - 

35.0 - 
36.1 = 

631.35 ft MSL 

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

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

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

NWSC, Crane, Indiana 
Mustard Gas Burial G-rounds 
Lithology 
Boring Number: WES-1-20-83 



0.0 - 

5.0 - 

10.0 - 

15.0 - 

20.0 - 

25.0 - 

30.0 - 

35.0 7 

40.0 - 
40.5 

I 
603.82 ft MSL 

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

Clay (CL): grey, soft, uniform. 

Clay (CL): brown, soft, uniform. 

Shale: grey, soft, uniform. 

t 

Shale: light grey to dark grey, 
soft. 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-l-21-83 



-T- 
653.55 ft MSL 

i 

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. 

I 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 



0.0 - 

5.0 - 

10.0 - 

15.0 - 

20.0 - 

25.0 - 

30.0 - 

35.0 - 

40.0 - 

45.0 - 

- 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, ver y soft. 

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

Shale: g-y, dark grey, soft. 

Coal: black, soft 

Siltstone: light grey, soft. 

NWSC, Crane, Indiana 
Mustard Gas Burial Ground 
Lithology 
Boring Number: mS-1-23-83 



0.0 - 

5.0 - 

10.0 - 

20,.0 - 

25-O - 

30.0 - 
30.4 

600.57 ft MSL 

Clay (CL): brown, Soft to stfiff, 
sandy. 

Sandstone: brown, very fine-grained, 
soft. 

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

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

Siltstone: light grey, soft. 

i 

Shale: dark grey, soft. 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-24-83 



0.0 - 

5.0 - 

10.0 - 

15.0 - 

25.0 - 

30.0 - 

32.0 2 

- 

- 

654.16 ft MSL 

l--- Clay (CL): brown, soft, sandy, dry. 
/ 

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

ft) I Shale: brown, grey (15.5,-16.5 
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 
u-y9 thinly bedded, very fine-grained, 
soft, water at 22 ft. 

- 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-25-83 



0.0 --- 

5.0 .-- 

10.0 - 

15.0 - 

20.0 - 

25.0 - 

30.3 - 

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: light to dark 
sey, thinly bedded, very fine-grained, 

Nwsc, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: WES-1-26-83 



35.0 - 

40.0 - 

45.0 - 

50.0 - 

55.0 - 

635.21 ft MSL 

Sandstone and shale: light to dark 
g=ey , thinl.y bedded, very fine-grained. 

t Sandstone: brown, reddish brown, soft, 
very fine-grained, water at 45 ft. 

Sandstone and shale: brown, light to 
thinly bedded, very fine- 

grained, soft. 

grey to dark grey, soft. 

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

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Lithology 
Boring Number: TES-1-26-83 



- - 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-l-27-83 



726.54 ft MSL 
0.0 - 

5.0 - 

10.0 - 

15.0 - 

20.0 - 

25.0 - 

30.0 - 

Gravel: limestone-medium. 

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

. 
- Sandstone and clay: brown, reddish brown,* 

rounded to angular sandstone lenses interbedded 
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(30-40%): black or 
dark grey shale thinly bedded w:ith very fine- 
grained, grey sandstone. 

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

NWSC, Crane, Indiana 
Pest Control Area-Hazardous Waste 
Storage Tank 

Lithology 
Boring Number: WT-4-83 



0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

27.0 

- 

- 

724.48 ft MSI~. 

Clay (CL): brown,, stiff, sl.ightly damp, 
thinly bedded, sandy-less than 54, and 
fine to coarse-grained. 

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

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

Siltstone: brown, soft, wet at 16 ft. 

Sandstone;'brown, soft, very f ine-grained. 

Shale: dark grey, soft, thinly bedded with 
sandstone lenses. 

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

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring Number: WES-9-10-83 



0.0 - 

5.0 - 

10.0 

15.0 - 

20.0 - 

25.0 - 

715.41 ft MSL 

I 

- 

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-grained 
thinly bedded with C~jr, weathered, 

soft, damp wet at 9.1 ft. 

Shale and limestone: light and dark grey, 
tl@nly bedded, soft to hard. 

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

Sandstone, shale and lignite: light to dark 
grey, black, soft, very thin1.y bedded. 

-, 

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring Number: WES-g-11-83 



25.0 -' 

694.93 ft MSL 
-Sandy clay (CL): brown, soft to stiff, dry, 

very fine-grained sand. 

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

-h soft. 

Sandstone and shale: brown to light grey sand- 
stone (50%) and Clark grey to black shale (50%) 
thinly bedded (l/4 to l/2" max) and horizontal 
in atlitnde. 

'i 

Sandstone is very fine-grained 
predorninatly gqartz, core is weathered and 

reaks easily. 

\ 

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

Sandstone and shalezlight to dark grey sand- 
stone (50 to 75%) and dark grey to b:Lack shale 
(25 - 50%), very thinly bedded, horizontal, 
sandstone is very fine-grained and poorly 
sorted. 

NWSC, Crane, Indiana 
Pest Control Area 
Litholog:y 
Boring Number: YES-g-12-83 



0.0 

5.0 

10.0 

20.0 

25.0 

- 
699.04 ft MSL 

- Sandy clay (CL): brown, soft to stify, dry, 
organic matter (roots), 

/- Sandstone: brown, 'very fine-grained, weathered. 

/- 
Siltstone: light grey, soft. 

f Sandstone 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: WI?+9-13-83 



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

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

% 

weathered. 

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

L 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. I- - 

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring Number: WSS-9-14A-83 



0.0 - 

- 

- 
- 

-. 

-. 

10.0 1. 

- 
- 

- 
- 
- 

20.0 < 

1 

30.0 .- 

40.0 .- 

50.0 -- 

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

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

I 

Sandstone and shale: light greysahdstone and 
dark grey shale thinly bedded, very fine- 
grained sandstone, dry, damp at 18.3 and 23.8 

692.07 ft MSL 

Shale: light and dark grey, soft, sandy. 

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

conzued 

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring Number: WES-9 -14B-813 



50.0 - 

60.0 - 

70.0 .- 

80.0 - 

90.0 - 

99.3 - 

.nued 
i42.07 ft MSL 

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

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

Shale: grey, dark grey, soft. 

'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 grey, soft, 
thinly bedded, very fine-grained. 

NWSC, Crane, Indiana 
Pest Control Area 
Lithology 
Boring Number: WES-9-14B-83 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-l-13-83 

Top of Pipe Elevation: 637.98 ft MSL 

Screen Interval Elevation: from 615.01 to 605.56 ft MSL 

Grid Coordinates: 

Depth to Water Elevation,- 
Date Time Water, ft ft MSL Remarks -- 

28 Jun 83 3.79 . i 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 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: wES-!.-14-83 

Top of Pipe Elevation: 659.14 ft MSL 

Screen Interval Elev,stion: from 635.02 to 625.49 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -- 

28 Jun 83 3:4:1 .15.15 643.99 

6 Jul 83 12:4:2 15.83 643.31 

13 Jul 83 2: 1.;3 15.73 643.41 

20 Jul 83 8:30 15.93 643.21 

27 Jul 83 3:21 15.88 643.26 

3 Aug 83 9:20 16.14 643.00 

10 Aug 83 11:?2 16.14 643.00 

17 Aug 83 lo::.6 16.38 642..76 

24 Aug 83 11:39 16.59 642.55 

14 Sep 83 4:137 16.84 642.30 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WXS-l-15-83 

Top of Pipe Eleva?ion: 666.01 ft MSL 

Screen 1nterva.L EL2vation: from 640.91 to 631.41 ft MSL 

Grid Coordinates: . 

Depth to Water Elevation: 
Date Tine Water, ft ft MSL Remarks -- -- 

28 Jun 83 3':22 26.40 639.61 

6 Jul 83 12x45 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 lo:56 26.84 639.17 

17 hug 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 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: wE:s-l-16-83 

Top of Pipe Elevation: 644.94 ft MSL 

Screen Interval Elevation: from 618.19 to 608.94 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Tin12 Wat2r, 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:lO 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 lOi. 35.37 609.57 

17 Aug 83 9z.31 35.12 609.82 

24 Aug 83 11::12 35.39 609.55 

14 Sep 83 4:26 35.25 609.69 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WE,%l-17-83 

Top of Pipe Elevation: 665.54 ft MSL 

Screen Interval Ehvation: from 639.29 to 629.99 ft MSL, 

Grid Coordinates: 

Depth to Water Elevation, - 
Date Time Water, ft ft FISL -- Remarks 

- 28 Jun 83 3:h4 18.44 647.10 

6 Jul 83 .L2 : 44 18.73 646.81 

13 Jul 83 2:!1 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 hug 83 11:35 18.96 646.58 

17 Aug 83 10:19 19.10 646.44 

24 hug 83 ll:,$l 19.50 646.04 

14 Sep 83 4:09 19.70 645.84 



APPENDIX C 

WELL COMPLETION DIAGRAMS 



Grout 

Bentonite, 

4 

Y. 
lb' 

Pea Gravel 17.0' 

v WaCer depth at time of 
drilling 

F=l 
W Well Screen 

- 2” Schedule 

f 
3.0’ 

14.3' 

40 PVC Pipe 

i 658.40 ft MSL 

29.0’ 

NWSC, Crane, Indiana 
Mustard Gas Burial Ground: 
Well Completion 
Boring Number:: WES-1-16-h 



Grout 

Bentonite 

Pea Gravel 

y Water depth at time of 
drillin;? 

El Well Screen 

~2" Schedule 40 PVC Pipe 

- 
- 
- 
- 
- 

- 
- 
- 

- 

- 

- 

f 
3.0’ 

15.7' 

I 
E, 

9.0' 

, 
L 

5.5' 

656.79 ft PiSL 

36.2' 

NWSC, Crane, Indiana 
Plustard Gas Burial Grounds 
Well Completion 
Boring Number: RFE-l-19-63 



Grout 
I-- 

14.0' 

Bentonite 2.0' 

I 

Y 
20' 

Pea Gravel 20.1' 

I 
Jz Water depth at time of 

drilling 

I3 Well Screen 

-2" Schedu 
3 

3.0' 

i 

.e 40 PVC Pipe 

21.35' 

,, 
i, 

9.341 

4 

5.41' 

36. 

A.-- 

631.35 ft &EL 

1’ 

NKSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring I-lumber: WE-l-20-83 



/ 2" Schedule 40 PVC Pipe 

Grout 

Bentonite 

17.2' 

I 
.2.0' 

I 

Pea Gravel 

zz Water depth at time of 
drill:.ng 

I2 Well !;c:reen 

3 
3.0' 

23.74' 

,, 
1L 

9.01' 

4 
5.45' 

J 

38.2' 

603.82 ft MSL 

NWSC, Crane, Indiana 
Eustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-l-21-83 



Grout 
I- 

14.0' 

Bentonite 

Pea Gravel 17.0' 25' 

I 
sz Water depth at time of 

drilling 

El Well kreec 

f2" Schedule 40 PVC Pipe 
L 

4 
3.0' 

i 

20.5' 

9.15' 

--I 

5.35' 

L 653.55 ft PISL 

35.0' 

3- 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-l-22-&3 



Grout 

Bentonite 

26.0' 

2 

w. 

.( 

. 

1’ 

Y 
34' 

Pea Gravel 17.0' 

1 
_4i Water depth at time of 

dr.i.11 ing 

R Well :jcreen 

J ‘2” Schedule 40 PVC Pipe 

\ 625.81 ft MSL 

45.0' 

5.42' 

--.-.A--- 

NWSC, Crane, Indiana 
Elustard Gas Burial Grounds 
Well Completion 
Boring Number: ~~~-1-23-83 



~2" Schedule 40 PVC Pipe 

Grout 

Bentonite 

Pea Gravel 

2. 0’ 

/ 

17.0' Y 
20' 

g Water depth at time of 
drill:ing 

El Well Scrc?en 

- 
- 
- 
- 
- 

- 

- 

- 
- 

- 
- 

- 

- 
- 
- 
- 
- 

- 

f 
3.0' 

4 
5.37' 

1 

/ 600.57 

30.4' 

- 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-l-24-b3 



r2" Schedule 40 PVC Pipe 

Grout 12.2’ 

1 
Bentonite 2.0’ 

Pea Gravel 17.0' 

lz 
22’ 

g Water depth at time of 
drilling 

El Well Screen 

I 

- - - 
- - - - - 
- - - - - 

- 
- 
- - 

- 

3.0’ 

17.42' 

I 

8.37’ 

4 
5.4:L’ 

31.2' 

ii -- 

654.16 ft MSL 

NWSC, Crane, Indiana 
Mustard Gas Burial Grounds 
Well Completion 
Boring Number: WES-1-25-83 



3 ^I' Steel PI+otector Pipe I 
with cap ____ - 7F-- 

Grout 36.0' 

Bentonite 2.0' 

Pea Gravel .L7.G' 
Liz 
45' 

L- 

- - - - 
- - 
- 
- 
- - - - 
- - - 

- 

7; 

40.45' 

\i 
I, 

9.12’ 

-----I 
5.4 3 

\ 6 70.21 ft MSL I 

55.0' 

L- 
e 2" Schedule 40 PVC Pipe 

5.z Water depth at time of NWSC, Crane, Indiana 
drill.ing 1,lustard Gas Burial Grounds 

Well Completion 
Boring Number: WES-I-26-83 

a Well kreen 



Grout 21.0' 

Bentonite 

Pea Gravel 1 .O’ 30' 

Y Water depth of time o 
drilljng 

a Well s#creen 

- 
4 

3.0' 

--l---- 

\ 6 

25.55' 

40.0' 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

\I 

9.0' 

5.45' 

A- Y 

t 2" Schedule 40 l?VC Pipe 

NWSC, Crane, Indiana 
Lithology 
Well Completion 
13oring Number: ws-l-27-S3 



3" Steel Protector Pipe with 

Groct 8i.O’ 

Bentonite 2*o' 

Pea 
Gravel 17.0' 

y 

Y 
16' 

Cap 
7 

- 

i 

L 

724.48 ft MSL 

27.01' 

\ 2" Schedule 40 PVC Pipe 

YWater Depth at Time of Drilling 

ii3 Well Screen 

NWSC, Crane, Indiana 
Pest Control Area 
Well Completion 
Boring Number: \a%+9-lo-83 



3" Steel Protector Pipe with Cap 

- - - 
- - - 
- - - - - 

- 

- 
- 

F----i~ 
~ 3.0' 

-+ 
715.41. ft.MSL 

t 

25.0' 

5.5' Grollir 

I ,35' D, II 

Bon::onite 2.0' 

I 
Pea 
Grallel 17.5' 

v 
9.1 I( 

7, 

9.16' 

I 
5.49’ 

L22" Schedule 40 PVC Pipe 

lz Watc!r Depth .at Time of Dri .ing -.. 

X?SC, Crane, Indiana 
Pest Control Area 
Well Completion 
Boring Number: WES-g-11-83 t--l Wel:L Screen 



/2" !jchedule 40 PVC Pipe 

1 
Grollt: 6.0' 

Bentonite 2,,0' 

, 

52. 
,9’ 

17.0' 

/ 

r 
- 

10.32' 

694.93 

1L Water Depth at Time of Drilling 

El Well Ccreen 

ff MSL 

NWSC, Crane, Indiana 
Pest Control Area 
Well Completion 
Boring Number: WES-9-12-83 



Grout 

Bentonite 2.0' 

I 
Pea 
Gravel 17.0' 

v Water Depth at Time of Dr .ll Lng 

/ 
2" Schedu .e 40 PVC Pipe 

t 

3.0' 

I- 

- 

16' 

.0.45' 

1 

5.39' 

I 

699.04 ft'MSL 

.25.0' 

NWSC, Crane, Indiana 
Pest Control Area 
Well Completion 
Boring Number: WES-9-13-83 

El Well Screw 



Grout 

~ 

33.0' 

I 
Bentonite **O' 

: 

v 
3' 

Pea Gravel. 15.0' 

L- 
xz Water Depth at 'IT me of Drilling 

" rl Schedule 40 PVC Pipe 

3’ 3.I 

I 
37.30' 

9 .1.5 

3.55’ 

693.21 ft MSL 

50.0’ 

Y 

NWSC, Crane, Indiana 
Pest Control Area 
Well Completion 
Boring Number: WES-9-14-83 

B Well Scr,e.en 
L 



APPENDIX D 

GROUND-WATER ELEVATIONS 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: GlE:S-l-1-8:1 

Top of Pipe Elevation: 686.14 ft MSL 

Screen Interval EIlevation:: from 650.00 to 640.37 ft MSL 

Grid Coordinates: 

-- 
Depth to Water Elevation, 

Date Time Water, ft ft MSLn Remarks -- 
28 Jun 83 ::51 24.90 661.24 

6 Jul 83 1:2:08 25.32 660.82 

13 Jul 83 1:45 25.18 660.96 

20 Jul 83 8:13 25.29 660.85 

27 Jul 83 :3:15 25.63 660.51. 

3 Aug 83 8:51 25.60 660.54 

10 hug 83 11:17 25.59 660.55 

17 Aug 83 9:L.l 25.59 660.55 

24 Aug 83 10:43 25.79 660.35 

14 Sep 83 3:52 26.05 660.09 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-l-2-81 

Top of Pipe Elevation: 667.04 ft MSL 

Screen Interval Elevation: from 655.80 to 646.44 ft MST, 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks --- 

28 Jun 83 3:46 11.40 655.64 

6 Jul 83 12:15 12.05 6tS4.99 

13 Jul 83 1:51 12.09 654.95 

20 Jul 83 8:23 12.21 654.83 

27 Jul 83 3:52 12.40 6S4.64 

3 Aug 83 9:.25 12.65 654.39 

10 Aug 83 11. : 123 12.79 654.25 

17 Aug 83 10 : 07 12.77 654.27 

24 Aug 83 11:32 13.20 653.84 

14 Sep 83 4:Ol 13.50 653.54 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: \/ES-l-3-81 

Top of Pipe Elevation: 670.43 ft MSL 

Screen Interval Plevationc from 663.44 to 654.02 ft MSL 

Grid Coordinates: 

--- 
Depth to Water Elevation, 

Date Ti.lne ft MSL -- TJater, ft Remarks 

28 Jun 83 3 : 54 9.37 661.06 

6 Jul 83 12 :: 05 10.25 660.18 

13 Jul 83 1.~42 10.62 659.81 

20 Jul 83 8:16 10.68 6519.75 

27 Jul 83 3: 18 11.25 659.18 

3 Aug 83 8:53 11.22 659.21 

10 Aug 83 11:12 11.55 658.88 

17 Aug 83 9:13 11.48 658.95 

24 Aug 83 10:47 12.00 658.43 

14 Sep 83 3:55 12.53 657.90 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-l-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 TLme Water, ft ft MSL -- Remarks 

28 Jun 83 3::49 14.18 658.77 

6 Jul 83 l:! :: 11 14.55 6 5 8. 4 0 

13 Jul 83 :I. :: 47 14.70 658.25 

20 Jul 83 is:: 20 14.85 658.10 

27 Jul 83 :1:48 16.05 656.9O 

3 Aug 83 <I:23 15.37 657.58 

10 Aug 83 11:20 15.45 657.50 

17 Aug a3 lO:O4 15.49 657.46 

24 Aug 83 11:28 15.87 657.08 

14 Sep 83 :I:58 16.28 656.47 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: VES-1-5-81 

Top of Pipe Elevation: 668.69 ft MSL 

Screen Interval Elevation: from 649.51 to 640.39 ft MSL 

Grid Coordinates: 

we 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks --- 

28 Jun a3 .3:47 13.0 655.6'9 

6 Jul a3 l'! 4 #I * 17 13.73 h54.96 

13 Jul 83 :. :: 49 13.85 654.84 

20 Jul 83 I{: 21 14.03 654.66 

27 Jul. 83 :1:50 15.20 6 5 3. 4 !! 

3 Aug 83 5):25 14.45 654.24 

10 Aug 83 11:22 14.52 654.17 

17 Aug a3 10:05 14.62 654.0;7 

24 Aug 83 11:30 15.04 653.65 

14 Sep a3 :i:59 15.35 653.34 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-l-6-82 

Top of Pipe Elev;ttion: 5'99.02 ft MSL 

Screen Interval Xevation: from 521.00 to 511.62 ft MSL 

Grid Coordinates: 

-- 
Depth to Water Elevation, 

Date T-ime Water, ft ft MSL Remarks -- 
28 Jun 83 3::34 70.45 528.57 

6 Jul 83 l:! ::22 69.58 529 .4,4 

20 Jul 83 3::49 69.70 529.32 



Boring Number: WES-l-7-82 

Top of Pipe Elevation: 606.45 ft MSL* 

Screen Interval Elevat-Lon: from 590.84 to 581.46 ft MSL 

Ground-Water Elevations 

Mustard Gas Burlal Grounds 

Grid Coordinates: 

Depth to Water Elevati.on, 
Date Time Water, ft ft MSL Rema.rks -- 

22 Jun 83 11:16 15.85 590.60 

28 Jun 83 3:30 15.98 590.47 

6 Jul 83 12:25 16.53 589.92 

13 Jul 83 1:58 16.24 590.21 

20 Jul 83 88~52 17.10 589.35 

27 Jul 83 3:40 17.18 589.27 

3 Aug 83 'I:05 17.46 588.99 

10 Aug 83 1.0:50 17.51 588.94 

17 Aug 83 I?::45 17.77 588.68 

24 Aug 83 11::21 17.80 588.65 

14 Sep 83 4: 37 17.94 588.5'1 

* Change -Ln top of pipe elevation 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: ms-i-a-82 

Top of Pipe Elevation: 604.99 ft MSL 

Screen Interval I:levationt from 588.36 to 579.04 ft. MSL 

Grid Coordinates: 

- 
Depth to Water Elevation, 

Date Ttme Water, ft ft MSL Remarks -- 
28 Jun 83 ::32 14.33 590.66 

6 Jul 83 12:23 14.72 590.27 

13 Jul 83 I:56 14.90 590.09 

20 Jul 83 8:50 14.91 590.08 

27 Jul 83 :3:42 15.15 589.84 

3 Aug 83 9:07 15.08 589.91 

10 Aug 83 1(3:48 15.17 589.82 

17 Aug 83 9:43 15.37 589.62 

24 Aug 83 lY:19 16.31 588.68 

14 Sep 83 4:34 15.67 589.32 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WE%l-9-82 

Top of Pipe Elevation: 613018 ft MSL 

Screen Interval Eli'vation: from 592.78 to 583.40 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks ---. 

28 Jun 83 3::4 19.27 593.93 

6 Jul 83 1.2:19 20.22 592.96 

13 Jul 83 1:55 20.87 592.31 

20 Jul 83 8:4 7 21.50 591.68 

27 Jul 83 3:44 22.00 591.18 

3 Aug 83 9:C9 21.87 591.37 

10 Aug 83 lo: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*.q2 . d 22.38 590.80 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-l-IO-83 

Top of Pipe Eleva,~t:ion: 639.77 ft MSL 

Screen Interval ELevation: from 611.52 to 602.12 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL --- Remarks 

28 Jun 83 3 : :3s 23.78 615.99 

6 Jul 83 12:17 24.57 615.20 

13 Jul 83 1 :53 24.68 61.5.09 

20 Jul 83 8:45 25.18 614.59 

27 Jul 83 3 : !j8 25.34 61.4.43 

3 Aug 83 9 :09 25.75 61.4.02 

10 Aug 83 10: 28 25.72 614.05 

17 Aug 83 1O:lO 25.94 61.3.83 

24 Aug 83 1 1 ': 34 26.14 613.63 

14 Sep 83 4. :: :30 26.45 61.3.32 



Ground-Vater Elevations 

Mustard Gas Burial Grounds 

Boring Number: kr::!:-l-11-83 

Top of Pipe Eleva-tion: 659.34 ft MSL 

Screen Interval Ettzvation: from 649.62 to 640.99 ft MSL 

Grid Coordinates: 

-- 
Depth to Water Elevation, 

Date Time 'Water, ft ft NSL Remarks --- - 
28 Jun 83 3 F39 10.00 649.34 

6 Jul 83 12 : 40 7.57 651.77 

13 Jul 83 2 1.6 7.97 651.37 

20 .TuL 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 1:.:24 8.28 651.06 

17 Aug 83 10:21 8.44 650.90 

24 Aug 83 1::: 44 8.56 650.78 

14 Sep 83 4r:03 9.04 650.30 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WI:S-l-12-8:3 

Top of Pipe Elevation: 637.05 ft XL 

Screen Interval Elevation: from 610.79 to 601.38 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Tint* 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:ll 25.47 611.58 

10 Aug 83 lo: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: YES-l-18-83 

Top of Pipe Elevation: 661.40 ft MSL 

Screen Interval Elevation: from 644.10 to 634.81 ft PlSL 

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.LO 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 a3 2:30 13.55 647.85 

20 Jul 83 8 :.l8 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:lO 14.08 647.32 

17 Aug 83 9rI.5 14.00 647.40 

24 Aug 83 IO:48 14.37 647.03 

14 Sep 83 4 " 05 14.58 646.82 

-- 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-1-19-83 

Top of Pipe Elevation: 659.79 ft MSL 

Screen Interval Elevation: from 641.09 to 632.09 ft MSL 

Grid Coordinates: 

Depth to Water Elevation. 
Date 

20 Jun 83 

21 Jun 83 

22 Jun 83 

23 Jun 83 

24 Jun 83 

25 Jun 83 

27 Jun 83 

28 Jun 83 

6 Jul 83 

13 Jul 83 

20 Jul 83 

27 Jul 83 

3 Aug 83 

10 Aug 83 

17 Aug 83 

24 Aug 83 

14 Sep 83 

Time --- 
l. : :17 

9:Ol 

11 : 04 

8::32 

4:27 

9 :: 28 

11: 44 

3:23 

12 :47 

2:24 

8::33 

3~2% 

9 ::ILS 

10 :: 53 

9 :25 

11 : 01 

4, : :L7 

Water, ft ft MSL . 

19.20 637.59 

20.10 639.69 

20.10 639.69 

20.10 639.69 

19.95 639.84 

19.95 639.84 

19.95 639.84 

19.87 639.92 

20.20 639.59 

20.00 639.79 

20.00 639.79 

20.15 639.64 

20.15 639.64 

20.14 639.65 

20.00 639.77 

20.26 639.53 

20.35 639.44 

Remarks 

Sampled well 



Ground-Water Elevations 

Mustard Gas Burial Grounds: 

Boring Number: IziES-1-20-83 

Top of Pipe Elevation: 634.35 ft MSL 

Screen Interval Elevation: from 610.00 to 600.66 ft MSL 

Grid Coordinates: 

Sampled well 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -- 

22 Jun 83 11:lO 24.55 609.801 

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 83 111:26 24.55 609.80 

28 Jun 83 3:25 24.65 609.70 

6 3111 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 9z.34 27.14 607.21 

24 Aug 83 11:08 27.40 606.95 

14 Sep 83 4~124 28.00 606.35 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: FJES-I-21-83 

Top of Pipe Elevation: 606.82 ft MSL 

Screen Interval I:levation.: from 580.08 to 571.07 ft MSL 

Grid Coordinates: 

Sampled well 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Rema-rks -- -- 

22 Jun 83 11:14 10.52 596.30 

23 Jun 83 E:50 10.55 596.27 

24 Jun 83 1:33 15.43 591.39 

25 Jun 83 LC :20 15.61 591.21 

27 Jun 83 1.1:05 15.10 591.72 

28 Jun 83 .::2a 16.LO 590.72 

6 Jul 83 12~27 16.53 590.29 

13 JuL 83 2:oo 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 

LO Aug 83 10:53 17.57 589.25 

17 Aug 83 9:47 17.63 589.19 

24 Aug 83 11325 17.98 588.84 

14 Sep 83 4~38 18.24 588.58 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WI:!;-1-22-83 

Top of Pipe Eleva.:ion: 656.55 ft MSL 

Screen 1nterva.L Elevation: from 633.05 to 623.90 ft MSL 

Grid Coordinates: 

Sampled well 

Depth to Water Elevation, 
Date Tirle Water, ft ft MST, Remarks --- 

9 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 

15 Jul 83 lO:C!5 17.25 639.30 

16 Jul 83 4.1.8 17.20 639.35' 

18 Jul 83 11: 08 17.15 639.40 

19 Jul 83 2. a4 53 17.18 639.37 

20 Jul 83 8:35 17.25 639.30 

27 Jul 83 3:29 17.20 639.35 

3 Aug 83 9:16 17.43 639.12 

10 Aug 83 11:QO 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 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: W:ZS-l-23-83 

Top of Pipe ElevaLion: 628.81 ft MSL 

Screen Interval E.Ltwation: from 595.30 to 586.23 ft MSI. 

Grid Coordinates: 

Depth to Water Elevation, 
Dat2 Tim2 VJater, ft ft MSL Rsmarks -- 

11 Jul 83 8 100 34.00 591.8-L Open hole 

12 Jul 83 3 ::!55 39.00 589.81 

13 Jul 83 2 :: 07 39.23 589.58 

14 Jul 83 8: 30 39.75 589.06 Sampled w21L 

15 Jul. 83 10'07 39.87 588.94 

16 Jul 83 4.1.7 39.75 589.06 

18 Jul 83 11: 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: ;!2 40.05 588.76 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-l-24-83 

Top of Pipe Elevation: 603.57 ft MSL 

Screen Interval Elevation: from 584.95 to 575.54 ft MSL 

Grid Coordinates: 

Sampled well 

-- 
Depth to Water Elevation, 

Date T im2 Water, ft ft NSL Remarks -- 
11 Jul 83 12:04 13.57 lj90.00 

12 JuL 83 i : 00 13.65 1j89.92 

13 Jul 83 !:03 13.75 lj89.79 

14 Jul 83 *3:17 13.71 S89.86 

15 Jul 83 ll1flO 13.80 589.77 

16 Jul 83 1; ::15 13.75 589.82 

18 Jul 83 1.1. :: 00 13.90 589.67 

19 Jul 83 I!:: 50 14.00 589.57 

20 Jul 83 IS:55 14.05 589.5.2 

27 Jul 83 11:: 37 14.22 589.3.5 

3 Aug 83 !I:01 14.45 589.1:2 

10 Aug 83 10:43 14.56 589.01 

17 Aug a3 5k3a 14.63 588.94 

24 Aug 83 LJ.:14 14.84 588.73 

14 Sep 83 h:40 15.18 588.39 



Ground-Water Elevations 

Mustard Gas Burial Ground:; 

Boring Number: IJIIS-l-25-83 

Top of Pipe Elewtion: 657.16 ft MSL 

Screen Interval lY.evation: from 636.74 to 628.37 ft MSL 

Grid Coordinates' 

mm- 

Depth to Water Elevation, 
Data T: met -- Water, ft ft MSL Remarks 

3 Aug 83 :3::07 19.86 637.30 

9 Aug 83 II::50 19.91 637.25 

10 Aug 83 1.. :: 02 19.90 4 3 7. 2 6 

1lAug 83 ..::14 19.68 63 7. 48 

12 Aug 83 (3 :: 35 19.92 637.24 

13 Aug 83 II :: 29 20.00 637. 16 

15 Aug 83 :i ::19 19.59 637.57 

17 Aug 83 9 :: 22 19.88 637.28 

24 Aug 83 lo:57 20.13 637.03 

14 Sep 83 1tz14 20.10 637.015 

-- 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-I-26-83 

Top of Pipe Elevation: 673.21 ft EiSL 

Screen Interval Elevation: from 629.76 to 620.64 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date T:me --- Water, ft ft MSL Remarks 

8 Aug 83 I:13 34.80 638.41 

9 Aug a3 :::52 34.85 638.36 

10 Aug 83 1.1:08 34.45 638.76 

11 Aug 83 1:17 34.72 638.49 

12 Aug 83 a:40 34.88 6:38.33 

13 Aug 83 9:32 35.05 638.16 

15 Aug a3 3:21 34.91 638.30 

17 Aug 83 9rL9 34.92 638.29 

24 Aug 83 10, 55 I - 35.30 637.91 

14 Sap 83 4:13 35.25 637.96 



Ground-Water Elevations 

Mustard Gas Burial Grounds 

Boring Number: WES-l-27-83 

Top of Pipe Elewtion: 662.75 ft MSL 

Screen Interval Elevation: from 634.20 to 625.20 ft MSI; 

Grid Coordinates: 

Depth to Water Elewtion, 
Date T he ft MSL a- Watsr, ft Remarks -- 

I1 Aug a3 .L:20 23.60 639.15 

12 Aug a3 13:: 43 23.47 639.2'8 

13 Aug 83 1) :: 35 23.45 639.31cI 

15 Aug 83 :3:: 23 23.38 639.37 

17 Aug 83 I) ::17 23.40 639.315 

24 Aug 83 lo:52 23.71 639.04 

14 Sep a3 4 : 1.1 23.86 638.89 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WJZS-9-1-81 

Top of Pipe Elevation: 737.32 ft MSL 

Screen Interval Elevation: from 715.77 to 706.62 ft MSL 

Grid Coordinates: 

De.pth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -- 

19 Jul 83 lo:48 14.90 722.42 Purged well 

20 Jul 83 7 : 4 5 16.50 720.82 Sampled wellt 

5 Aug a3 2:oo 15.90 721.42 

1 Sep a3 1:09 16.45 720.87 

8 Sep 83 12:58 16.90 720.42 

15 Sep a3 9:02 17.14 720.18 

22 Sep 83 3:28 17.26 720.06 

29 Sep 83 10:21 17.54 719.78 

6 Ott 83 1l:O 17.63 719.69 



Ground-Water Elevations 

Pest Control Area 

Boring Number: ErES-g-2-81 

Top of Pipe Elevation: 726 80 ft MSL . 

Screen Interval E:levation: from 718.70 to 710.10 ft. MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL, Remarks -- 

19 Jul 83 1O:OO 9.42 717.38 Purged well 

20 Jul 83 7:30 13.80 7:13.00 Sampled well 

5 Aug 83 x:53 11.25 7.15.55 

1 Sep 83 12 : 51. 12.50 714.30 

8 Sep 83 12:48 12.78 7:14.02 

15 Sep 83 8:50 13.20 713.60 

22 Sep a3 3:18 13.38 713.42 

29 Sep 83 lo:32 13.65 713.15' 

6 Ott 83 lo:48 13.40 713.40 



Ground-Water Elevations 

Pest Control Area 

Boring Number: wm-9-3-81 

Top of Pipe Elevaxion: 709.78 ft MSL 

Screen Interval E:I.evation: from 703.08 to 697.18 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -- 

19 Jul 83 1:30 4.70 705.08 Purged well 

20 Jul 83 7:45 5.80 703.98 Sampled well 

5 Aug 83 2:2!3 4.75 705.03 

1 Sep 83 1: 29 5.55 704.23 

8 Sep 83 1:1.8 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 9:4.4 6.44 703.34. 

6 Ott 83 11:1.5 6.35 703.43 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WES-9-4-81 

Top of Pipe Elevaticn: 724.93 ft MSL 

Screen Interval Elevation: from 706.13 to 696.81 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Walier, ft ft MSL Remarks -- - 

19 Jul 83 11:30 :L8.50 706.43 Purged well 

20 Jul 83 8:00 :L9.80 705.13 Sampled well 

5 Aug 83 2:l;' .15.46 709.47 

1 Sep 83 1:20 .L6.42 708.51 

8 Sep 83 l:l:! 16.45 708.48 

15 Sep 83 9:11i 16.78 708.15 

22 Sep 83 3: 313 16.89 708.04 

29 Sep 83 1o:l') 17.03 707.90 

6 Ott 83 ll:l.L 17.03 707.90 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WES-9.-5-81 

Top of Pipe Elevation: 718.52 ft MSL 

Screen Interval Elevat:i.on: from 706.72 to 697.34 ft MST, 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL _ Remarks 

19 Jul 83 11:35 9.50 709.02 Purged well 

20 Jul 83 8:00 12.30 706.22 Sampled well 

5 Aug 83 2:ll 11.65 706.87 

1 Sep 83 1:15 1.1.95 706.57 

8 Sep 83 1:lO 12.17 706.35 

15 Sep 83 9:12 12.47 706.05 

22 Sep 83 3:32 12.51 706.01 

29 Sep 83 10:15 12.80 705.72. 

6 Ott 83 11:08 1.2.91 705.61 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WE-g-6-81 

Top of Pipe Elevation: 722.65 ft MSL 

Screen Interval E:Levation: from 713.12 to 703.97 ft MSL 

Grid Coordinates: 

-- 
Depth to Water Elevation, 

Date Tirle Water, ft ft MSL Remarks --- 
20 Jul 83 7'45 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: 2'6 5.28 717.37 

29 Sep 83 lO:P!4 5.42 717.23 

6 Ott 83 11: 01 5.46 717.19. 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WE S-9-7-81 

Top of Pipe Elevation: 738.32 ft MSL 

Screen Interval. Elevation: from 715.78 to 706.76 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -- 

19 Jul 83 lo:32 15.55 722.77 Purged we1.L 

20 Jul 83 7:oo 20.10 718.22 Sampled we:Ll 

5 Aug 83 1:58 19.30 719.02 

1 Sep 83 1:04 19.82 718.50 

8 Sep 83 12~52 20.24 718.08 

15 Sep 83 8~56 20.37 717.95 

22 Sep 83 3~23 20.48 717.84 

29 Sep 83 10:29 20.65 717.67. 

6 Ott 83 10:54 20.68 717.64 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WES-9-8-81 

Top of Pipe Elevation: 723.19 ft MSL 

Screen Interval Elevation: from 709.66 to 700.53 ft MST, 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -- 

19 Jul 83 11 : 13 3 11.80 711.39 Purged well 

20 Jul 83 8:OO 13.25 709.94 Sampled well 

5 Aug 83 2::L4 12.08 711.11 

1 Sep 83 1. :::L8 12.28 710.91 

8 Sep 83 l::L2 12.67 710.52 

15 Sep 83 9::K4 13.05 710.14 

22 Sep 83 3 :: 34 13.05 710.14 

29 Sep 83 10:17 13.29 709.90. 

6 Ott 83 11::ll.o 13.42 709.77 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WIXS-9-9-81 

Top of Pipe Elevat:ion: 726.21 ft MSL 

Screen Interval Elevation: from 718.96 to 712.53 ft MSL 

Grid Coordinates: 

- 
Depth to Water Elevation, 

Date Tilne Water, ft ft MSL Redarks -- 
20 Jul 83 7::30 10.90 715.31 Sampled well 

5 Aug 83 1 : 5 6 9.26 716.95 

1 Sep 83 l:L5 10.96 715.25 

8 Sep 83 12:49 11.15 715.06 

15 Sep 83 9:.53 11.39 714.82 

22 Sep a3 3:21 11.64 714.57 

29 Sep 83 lo:27 11.77 714.44 

6 Ott 83 10:.51 10.24 715.97 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WI!!+9-10-8.3 

Top of Pipe Elevar:ion: 72'7.48 ft MSL 

Screen Interval E:.evation: from 713.03 to 703.93 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft :t MSL Remarks --- 

19 Aug 83 8:20 8.28 719.20 

20 Aug 83 7:28 6.44 721.04 

22 Aug 83 9:5,4 6.11 721.37 

23 Aug 83 9:58 6.26 721.22 

24 Aug 83 8:44 6.44 721.04 

25 Aug 83 1. .d -42 6.10 721.38 

26 Aug 83 1~36 6.05 721.43 

29 Aug 83 8:57 5.94 721.54. 

1 Sep 83 11:50 6.30 721.18 

8 Sep 83 1:02 6.60 720.88 

15 Sep 83 9:05 6.65 720.83 

22 Sep 83 3:30 6.85 720.63 

29 Sep 83 10:12 7.08 720.40 

6 Ott 83 11:06 6.88 720.60 

Sampled we111 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WE:+-9-U-83 

Top of Pipe Elevation: 718.41 ft MSL 

Screen Interval ElI?vation: from 705.06 to 695.90 ft MSL 

Grid Coordinates: 

Depth to Water Elevat:ion, 
Date Timt! Water, ft ft MSL Remarks -em 

19 Aug 83 8 : 115 9.10 706.31 Open hole 

20 Aug 83 7: 131 10.94 707.47 

22 Aug 83 9:!j6 10.84 707.57 

23 Aug 83 10:02 10.97 707.44 

24 Aug 83 8::18 11.06 707.35 

25 Aug 83 1::38 11.07 707.34 

26 Aug 83 1:1)4 11.08 707.33 

29 Aug 83 9::!6 11.00 707.41. 

1 Sep 83 11: !j6 11.15 707.26 

8 Sep 83 ltI.6 11.17 707.24 

15 Sep 83 9::.9 11.67 706.74 

22 Sep 83 3::);' 11.65 706.76 

29 Sep 83 10:o; 11.87 706.54 

6 Ott a3 11::.3 12.00 706.41 

Sampled well 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WES-9-12-83 

Top of Pipe Elevation: 697.93 ft MSL 

Screen Interval Elevation: from 684.61 to 675.44 ft MSL 

Grid Coordinates: 

Depth to Water Elevation, 
Date Time Water, ft ft MSL Remarks -- 

20 Aug 83 7:49 3.35 691.58 Open hole 

22 Aug 83 2 :: 35 10.55 687.38 Blew well 

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 :' 1.8 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,'i3 I - 5.35 692.58 

22 Sep 83 3:43 5.43 692.50 

29 Sep 83 g* .- 50 5.55 692.38 

6 Ott 83 11:1.8 5.40 692.53 

Sampled well 



Ground-Water Elevations 

Pest Control Area 

Boring Number: W<S-9-13-83 

Top of Pipe Eleva,tion: 702.04 ft MSL 

Screen 1nterva.l Eilevation: from 688.59 to 679.43 ft MSL 

Grid Coordinates: 

-- 
Depth to Water Elevation, 

Date Time Water, ft ft MSL Remarks -- 
22 Aug 83 10 :oo 5.14 696.90 

23 bug 83 10 ~ 09 6.13 695.91 

24 Aug 83 8,33 6.24 695.80 

25 Aug 83 1: 40 6.31 695.73 

26 Aug 83 1: 30 6.09 695.95 

27 Aug 83 5:: 58 6.00 696.04 

29 Aug 83 10.' 01 6.04 696.00 

1 Sep 83 1:x 6.25 695.79 

8 Sep 83 1: >!O 6.43 695.61 

15 Sep 83 9:Sl 6.54 695.50 

22 Sep 83 3:41 6.78 695.26 

29 Sep 83 9:49 6.90 695.14 

6 Ott 83 11 :' 1.7 6.73 695.31 

Sampled well 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WI:%9-14A-83 

Top of Pipe Elevai:ion: 696.21 ft MSL 

Screen Interval E:.evation: from 655.91 to 646.76 ft MSL 

Grid Coordinates: 

-- 
Depth to Water Elevation, 

Date Time 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 3z4.5 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 Ott 83 10: 3#8 50.32 645.89 

3 Ott 83 l:O4 50.20 646.01 

4 Ott 83 3:51 SO.26 645.95 

6 Ott 83 11:20 50.20 646.01 



Ground-Water Elevations 

Pest Control Area 

Boring Number: WI%-9-14B-83 

Top of Casing Elex~tion: 692.32 ft MSL 

_- 
'Depth to Water Elevation, 

Date Time Water, ft ft MSL Remarks --- 
1 Sep 83 1 E45 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 WBS 
9-14A-83 (lo- 
cated 50 ft SW 
of WBS 
9-14B-93). 



Ground-Water Elevations 

Pest Control Area Hazardous Waste Storage Tank 

Boring Number: WT-l--83 

Top of Casing Elevat:Lon: 727.68 ft MSL 

Casing Height: 1.65 ft 

-- 
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 9:55 8.65 719.03 

26 Jul 83 10:45 8.83 718.85 

27 Jul 83 10: 2;' 8.53 719.15 Sampled ground 
water 

28 Jul 83 3: 2;' 8.73 718.95 

29 Jul 83 2:211 9.00 718.68 

1 Sep 83 1:2:j 7.70 719,98 

8 Sep 83 

24 Sep 83 

Caved in 

Grouted boring 



Ground-Water Elevations 

P(zst Control Area Hazardous Waste Storage Tank 

Boring Number: wr-2-83 

Top of Casing EleTJation: 726.42 ft MSL 

Casing Height: 0.:75 ft 

-_ 
Depth to Water Elevation, 

Date Time Water, ft ft MSL Remarks -- 
21 Jul 83 121 :: 4 6 8.90 717.52 

22 Jul 83 7 :: 23 8.45 71.7.97 

23 Jul 83 12 : 2 2 8.39 71.8.03 

25 Jul 83 9 : 51 8.66 71.7.76 

26 Jul 83 10 :: 46 8.81 717.61 

27 Jul 83 10 :: 21 8.56 71.7.86 Sampled ground 
water 

28 Jul 83 3 :: 26 8.70 71.7.72 

29 Jul 83 2r26 8.72 717.70 

5 Aug 83 2: : 07 8.40 71.8.08 

1 Sep 83 1:24 8.67 71.7.75 

8 Sep 83 1 :: 05 9.38 71.7.04 

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: WT-3-83 

Top of Casing Elevation: 726.81 ft MSL 

Casing Height: 1.58 ft 

-- 
Depth to Water Elevation, 

Date Title Water, ft ft MSL Remarks --- 
22 Jul 83 7: >!5 3.02 722.76 

23 Jul 83 12. 22 3.05 722.73 

25 LJul 83 9: 58 3.10 722.68 

26 Jul 83 lo:48 3.12 722.66 

27 Jul 83 10: ;to 3.22 722.56 

3 Aug 83 10:1.9 9.45 717.36 

Boring caved in 

Reamed and re- 
moved fall-in 

4 Aug 83 3 

5 Aug 83 2 

6 Aug 83 4 

8 Aug 83 2 

9 Aug 83 8 

1 Sep 83 1 

8 Sep 83 1 

15 Sep 83 9 

26 Sep 83 

1.5 9.00 717.81 

06 8.75 71.8.06 

09 8.73 71.8.08 

04 8.60 71.8.21 

39 8.97 71.7.84 

25 8.80 71.8.01 

06 9.08 717.73 

08 9.20 71.7.61 

Grouted boring 



Ground-Water Elevations 

Pest Control Area Hazardous Waste Storage Tank 

Boring Number: WT-4-83 

Top of Casing Elevation: 727.34 ft MST, 

Casing Height: 0.8 ft 

-mm 

Depth to Water Elevation, 
Date Ti:ne ft MSL -- Water, ft Remarks 

23 Jul 83 l;! : 123 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 lo::L9 7.60 719.74 Sampled ground 
water 

28 Jul 83 

29 Jul 83 

30 Jul. 83 

1 Aug 83 

5 Aug 83 

1 Sep 83 

a Sep 83 

15 Sep 83 

26 Sep 83 

3:25 7.25 720.09 

2::28 7.43 719.91 

3:.30 7.35 719.99, 

3:30 7.20 720.14 

2:06 7.35 7119.99 

1 : 27 7.40 719.94 

1 : 08 8.05 719.29 

9:09 8.10 71.9.24 

Grouted boring 



Ground-Water Elevations 

Pe'st 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 lo:016 17.20 710.08 Tank level meas- 

26 Jul 83 10:51 17.20 710.08 ured with 20 ft 

27 Jul 83 lo:27 17.20 710.08 section of PVC 

28 .hl 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 Analysis 

Parameter -- 
Benzene 

Carbon Tetrachlorid'e 

Chlorobenzene 

1, 2-Dichloroethane 

1, 1, l-Trichloroet-iane 

1, L-Dichloroethane 

1, 1, 2-Trichloroetlane 

1, 1, 2, 2-Tetrachl~roethane 

Chloroethane 

2-Chloroethylvinyl ~Zther 

Chloroform 

1, 2-Dichlorobenzcnc? 

1, 3-Dichlorobenzeniz 

1, 4-Dichlorobenzcniz 

1, 1-Dichloroethylelle 

Detection Limit 
_(Parts Per Billion) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1. 

1 

1 

Trans-L, 2-Dichlorol:thylene 1 

1, 2-Dichloropropanl? 1 

1, 3-Dichloropropanc: L 

Ethylbenzene 1 

Methylene Chloride 1 

Chloromethane 2 

Bromomethane 

Bromoform 

Bromodichloromethanc! 

Trichlorofluorometh;~ne 

Dichlorofiuorometharle 

Dibromochloromethant: 

T.ztrachloroethylene 

Toluene 

Trichloroethyiene 

Vinyl Chloride 1 

--- 



semical Test Results of Water Samples - 
Mustard Gas Burial Grounds 

Well Number 

WES-1-18-83 

Compound 

methylene chloride 
l,l,l-trichloroethane 
trichloroethylene 
benzene 

Concentration 
(Parts Per Billion) 

6 
1 
2 
1 

WES-1-19-83 

WES-1-20-83 

WES-1-21-83 

WES-1-22-83 

WES-1-23-83 

WES-1-24-83 

trichloroethylene 350 
trichlorofluromethane 2 
chloroform 15 
1,2-dichloroethane 19 

methylene chloride 1 
l,l,l-trichloroethane 1 
trichloroethylene 430 
l,l-dichloroethylene 6 

methylene chloride 3 
l,l,l-trichloroethane 1 
benzene 2 

l,l,l-trichloroethane 2 
trichloroethylene 80 
benzene 3 
chloroform 4 
1,2-dichloroethane 3 
1,1,2,2-tetrachloroethane 50 

methylene chloride 6 
l,l,l-trichloroethane 2 
trichloroethylene 2 
chloroform 2 

methylene chloride 2 
l,l,l-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 Naval Weapons Support Center," dated 16 November 1983. 



Chemical Test Results of Water Samples 

Mustard Gas Burial Grounds 

Well Number 

WES-1-25-83 

-- 
- Concentration 

Compound (Parts Per Billion) 

1,1,2,2-tetrachloroethane 0 . 0 5" 
trichloroethene 0.067 
2-propanol 0.1 
tetrahydrofuran 0.8 

WES-1-26-83 

WES-1-27-83 

2-propanol 0.07 
tetrahydrofuran 2 
pentane 4 

trichloroethene 
2-propanol 
tetrahydrofuran 
pentan.e 
cyclohexanoe 

0.01 
0.01 
7 
7 
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. 

k Detection limits not specified 



Chemical Test Results of Water Samples 

Ammunition Burning Grounds 

Well Number Compound 
Concentration - 

(Parts Per Billion.) 

WES-3-24-83 trans-1,2-dichloroethylene 9 

Note: Chemical te:;t results from US Army Environmental Hygiene Agency 
letter repo'rt, "Ground-water Monitoring Results for Naval Weapons 
Support Cen.lxer," dated 25 July 1983. 



Chemical Test Results of Water Samples 

Old Burning Pit 

Concentration - 
Well Number Compound (Parts Per Billion) - 

WES-5-17-83 trans-1,2-dichloroethylene 22 
trichloroethylene 15 

Note: Chemical tt!st 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 

Concentration - 

WES-9-3-81 

WES-9-4-81 

WES-9-5-81 

WES-9-6-81 

WES-9-7-81 

Well Number Compound (Parts Per Billion)- 

WES-9-1-81 methylene chloride 2 
trichlorofluoromethane 1 

WES-9-2-81 methylene chloride 2 
trichlorofluoromethane 1 
1,1,2,2!-tetrachloroethane 1 
chloroform 1 

l,l,l-trichloroethane 40 
trichloroethylene 588 
trans-1,2-dichloroethylene 870 

methylene chloride 1 
trichlorofluoromethane 1 
l,l,l-trichloroethane 1 
trichloroethylene 20 
trans-1,2-dichloroethylene 38 
tetrachlaroethylene 1 
benzene 1 

methylene chloride 2 
trichlorofluoromethane 1 
l,l,l-trichloroethane 10 
trichloroethylene 24 
trans-1, -dichloroethylene 13 

methylene chloride 
trichlorofluoromethane 
l,l,l-trichloroethane 
trichloroethylene 
benzene 

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

3 
1 
1 
1 
1 

2 
1 
1 
1 
3 
1 
2 

(Continued) 



Chemical Test Results of Water Samnles 

Pest Control Area 

-- 
- Concentration 

Well Number Compound (Parts Per Billion) - 

WES-9-8-81 methylene chloride 2 
trichlorofluoromethane 1 
l,l,l-trichloroethane 1 
1,1,2,2-tetrachloroethane 2 
trichloroethylene 7 
trans-1, -dichloroethylene 11 

WES-9-9-81 

WES-9-10-83 

WES-9-11-83 

WES-9-12-83 

WES-9-13-83 

WES-9-14-83 

methylene chloride 2 
trichlorofluoromethane 1 

1,2-dichloroethane 2 
benzene 1 

clean well 

clean well 

chloroform 

clean well 

15 

Note: Chemical test results for WHS-9-1-81 to WBS-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 te,;t results for WBS-9-10-83 to WES-9,-14-83 reported in tele- 
phone conversation with NWSC. Results obtained by NWSC in telephone 
conversatio.1 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) - 
WT-1-83 WT-2-83 WT-2-83** WT-4-83 -- Parameter 

Metals 

Lead, total 
Chromium, total 
Copper, total 
Nickel, total 
Arsenic, total 
Cadmium, total 
Mercury, total 
Zinc, total 
Barium, total 
Silver, total 
Iron, total 

PCBs 

Total PCB 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

Volatiles 

Trichloroethylere 
Trichloroethane, l,l,l- 
Methylene chloride 

20 20 
29 <5 

8 9 
40 50 

3 2 
4 ND 

0.3 0.7 
84 130 

100 110 

ND* 
ND 
ND 
ND 
ND 

15**** 180 
1200 2.4 

ND ND 

ND *** ND 
ND *** ND 
ND ND ND 
ND ND ND 
ND ND ND 

9000 
4000 
5500 

65 
Cl00 

20000 

15 
4200 

2.8 
ND 

10 
<5 
ND 
40 

2 
ND 

0.2 
96 

100 

290 
ND 
ND 

-- - 

* Not detectatle. 

** 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 lilxit of the other aroclor. 

**** Travel blank for volatiles from WI-1-83, WT-2-83, and NT-4-83 had 
presence of Icompounds in blank. 

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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