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INTRODUCTION

In order to evaluate the potential for contaminated groundwater to
flow beyond the northwest boundary of RMA, a series of borings wexe
drilled and water samples were collected for analyses. The purpose of
this drilling program was twofold; (1) one was to determine the sub-
surface geologic conditions that exist at the boundary, and (2) the
other was to provide a preliminary insight as to the extent of the
groundwater contamination problem at that boundary. Only the findings
related to water quality are presented in this report. The findings
related to the subsurface hydrogeological conditions will be presented as
part of a later report dealing with the entire northwest quadrant.

Method of Study

Drilling for this study was conducted on 250-foot centers from the
north boundary in section 22 parallel to the boundary southward into
section 33 (Figure 1). All holes were drilled to a depth of at least
five feet into interpreted bedrock. No casings were installed in the
borings in section 22, which were drilled in September of 1976. Included ;
in this report are four wells, three of which are in section 22 and the i
other is in section 27, that are located along the northwest boundary
and are part of the 360° Monitoring Program.

FINDINGS

The analyses on water samples collected from the northwest boundary
ranged from DIMP and DCPD determinations in the uncased boreholes to an
extensive list of parameters shown in Table 1. The parameters shown here
were run on the 40 samples collected from the cased wells along line G-H
(Figure 1).

The principal compounds of interest are the organic ones because
they provide the surest means of evaluating groundwater contamination as
a result of Arsenal activity. In addition, the presence of mercury and
arsenic generally indicate industrial contamination because they are
rarely found in natural groundwaters.

The only potential contaminant found above detectable levels along
the northwest boundary is DIMP. The highest DIMP values are in section
22, sample from an uncased boring indicated a DIMP concentration of 20 ugl.
Table 2 is a summary of the analyses for the 360° monitoring well, along
the northwest boundary. Of these five wells, the highest average DIMP
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concentration was 12 ugl in well 22-5 which is about 400 feet downgradi-
ent of uncased boring that indicated the 20 ugl DIMP concentration.

DIMP levels in the 40 cased wells along line G-H indicated concentrations
between 1.78 and 0.9 ugl (Table 3).

DBCP has only been identified in one well above detectable levels
and that occurs in well 22-5, which is one of the - 360° monitoring wells.

The inorganics detected in the groundwater are much more difficult
to evaluate in terms of industrial contamination. Table 3 also lists
the health standards for drinking water for the detected constituents
in the groundwater. Nearly all the well samples exceed the health
standards for at. least one constituent. It should be pointed out, how-
ever, that naturally occurring water, surface or groundwater, rarely
meets the determined standards for drinking water. Although fluoride
is well above standards in well 22-4 (well above recommended maximums),
it is felt that given the hydrogeologic setting this high concentration
is a naturally occurring phenomenon.

In addition to the analyses performed above, water samples from
seven selected wells along line G-H were collected for GC Mass Spectrometer
analyses. Wells 27-10, 28-9 and 28-17 indicated the presence of cyclo-
hexane and cyclohexanol in low concentrations. These organic compounds
are related to insecticide manufacture (Appendix 1), and their presence
in the water is not understood. These three wells do not indicate any
other compounds in the water that might explain the presence of these. two
organic substances. Certainly any future studies in the northwest
quadrant will need to be addressed to these compounds.

CONCLUSIONS AND RECOMMENDATIONS

1. The principal purpose of this investigation was to ascertain whether
or not a groundwater contamination problem exists along the northwest
boundary. : '

2. Presence of organic substances indicate groundwater contamination as
a result of industrial activity.

3. DIMP is present in low concentrations.in all wells analyzed.
4. DBCP was detected in only one well.

5. Although some inorganic constituents exceed drinking water standards,
it is believed that none of these constituents are in any part due to




industrial activity.

6. The detection of cyclohexanone and cyclohexanol indicates a need
for further evaluation at sites upgradient from the wells in which

they were detected.

7. The fact that DIMP occurs in the groundwater, even though at very
low levels, indicates that some level of groundwater contamination has

occurred.
/

8. The low levels of contamination present in the groundwater indicate
that; (1) contaminated groundwater is just reaching the boundary, (2)

a plume of contaminated groundwater has already moved past the boundary,
or (3) the low levels indicate significant attenuation of contamination
levels as a result of natural agquifer characteristics.

9. Additional investigations, such as line E-E' will help to clarify the
significance of the contamination levels detected at the northwest bound
ary. ’ :

10. Additional investigations parallel to interpreted groundwater flow
will be required to evaluate the quantity of contamination and the rates
at which it is moving toward the boundary.

11. Although the contamination is not yet significant at the northwest
pboundary, it may become of significance at some future date.
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Fig.l . Location of boreholes and wells
used for evaluating groundwater
quality at the Northwest boundary




mable 1. Parameters analyzed for in 40 wells along the northwest boundary
or RMA. ’

Inorganics Organics
Cc1L* DIMP*

SO * DCPD*

F* 'DBCP*
NO3* sulfone
Na* Sulfoxide’
Mn Oxathiane
Hardness* Dithiane
pH* .

Arsenic

Mercury

*parameters included .in the 3600 Monitoring Program.




Table 2. Summary of water quality from existing 360° monitoring wells

along the northwest boundary.

WELLS
Parameter 22-2 22-3 22-4 22-5 27-1
prmpl 3.06 9.7 : 3.4 12.02 0.99
pcept 10 10 10 10 10
peCP® 0.2 0.2 0.2 0.9 0.2
Na 2 472 375 242 342 94
c1 2 272 413 120 473 131
so, 1388 207 121 233 91
NOy 2 5.3 3.03 0.23 1.76 1.46
F 2 ‘ 0.46 2.34 7.73 249 0.82 |
Hardness® 560 402 68 448 278

pH

Ll ynits in ugl

2 ynits in mgl




Table 3. Mean, highest and lowest values, and water quality standards
of water parameters of 40 northwest boundary wells. »

Parameterl’2 Mean Highest Iowest Standard
pImpl 0.97 1.78. 0.73 500

F 0.97 1.49 0.72 2.4
Mn 0.78 1.82 0.12 0.05
NO, 0.23 3.2 | {o.o4’ ' 10
cl 60 116 8 250

pH 7.72 8.14 7.35 _—
Hardness 257 402 120 '; —
SO, . 104 238 30 250

Na 65 . 99 | 24 ) 250

lDCPD, DBCP, sulfoxide, sulfone, oxathiane, dithiane, As, and Hg were
analyzed for but not detected.

2ynits are in ugl for DIMP and mgl for all others except pH.




APPENDIX 1

Results of GC/MS Scan of Water from Northwest Boundary Wells. |




PAGE NO. NO. OF PAGLS

REQUEST FOR AND RESULTS OF TESTS

s 1 1
SECTION A - REQUEST FOR TEST
1. T10: , 2. FROM:
C, Proc Eval & Dev Bldg 831 Matl Anal Lab Div
C, Geohydrology Div Bldg 741 | Building 743
C, Ecosystems Div Bldg 741
3. PRIME CONTRACTOR AND ADORESS 4. MANUFACTURING PLANT NAME AND ADDRESS
CONTRACT NUMBER P. O. NUMBER
8. -END ITEM AND/OR PROJECT 6. SAMPLE | 7. LOT NO. | 8. REASON FOR SUBMITTAL 8. DATE
NUMBER . SUBMITTED
, 9 Mar 78
0. MATERIAL TO 8E 104, QUANTITY 11. QUANTITY 12. SPEC. & AMEND,. AND/OR DRAWING NO. & REV,
TESTED SUBMITTED REPRESENTED FOR SAMPLE & DATE
Water
13. PURCHASED FROM OR SOURCE 14, SHIPMENT METHOD 135. DATE SAMPLED AND SUBMITTED BY
9 Mar 78

16. REMARKS AND/OR SPECIAL INSTRUCTIONS AND/OR WAIVERS

GC/MS scan on random selected north boundary samples.

Cyclohexanone is estimated to be in low ppm range in the samples listed below with the
X designation. —

17. SEND REPORT OF TEST TO

SECTICN B - RESULTS OF TEST (Continue on plain white paper {f more space is required)

1. DATE SAMPLE RECEIVED 2. DATE RESULTS REPORTED 3. LAB REPORT NUMBER

F 5 TEST PERFORMED RESULTYS OF TEST SAMPLE RESULT REQUIREMENTS
] DIMP DCPD CYCLOHEXANONE CYCLOHEXANOL

W#27-6 G-8-0164 - - v - -

W§27-10 G-8-0162 - - X ‘ X

wW#28-3 G-8-0163 - - - -

W#28~-9 G-8-0167 - - X X

W#28-17 G-8-0166 - - X X

W#33-6 G-8-0165 - - - -

W#33-13 G-8-0161 - - - -

W#118 sample through - X - -

carbon column.
-(M i 3 YYPED NANi AND TITLE OF PERSON CONDUCTING TEST SIGNATURE
17 Mar 78 RICHARD A. KARN M M 4 /%A\/
Chemist

DD 1 FEB 82 l222 REPLACES DD FORM 1222, 1 JUL 38, WHICH IS OBSOLETE.




e

A. Cyclohexanone: Solvent for cellulose acetate and DDT, may act in
weak narcotic-like fashion, is mildly “irritating to skin and/or mucous
membranes and is lethal to mice in air concentration of 8,000 ppm.

(Source is Merck Index)

B. Cyclohexanol: Used in insecticide manufacturing, acts in narcotic-
1ike fashion, may cause liver and/or kidney damage, suggested maximum
allowable industrial exposure of 100 ppm (time interval not stated)}.
(Source is Merck Index)
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APPENDIX 2°

Results of analyses by MALD of the 40 northwest boundary wells.
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