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SOURCE 36-17: COMPLEX DISPOSAL ACTIVITY

1.0 PHYSICAL SETTING
1.1 LOCATION

This source is characterized by a variety of disposal practices in
numerous areas with overlapping boundaries and imprecise history. This
site contains both a northern and southern section and is approximately
107 acres in size (Figure 36-17-la and 36-17-1b). For the most part
disposal of solid wastes in trenches and pits has occurred. The

N

following information has been obtained for Source 36-17:

Estimated Areal Extent = 4,685,000 ft2

Estimated Vertical Extent = 15 ft

Estimated Volume = 2,603,000 yd3 (RMACCPMT, 1984)
Revised Areal Extent = 4,181,000 ££2

As a result of program changes the areal extent of Source 36~17 Gas

_ revised. Program changes include reduction of the scale of investig;tion
at Sources 36-9 and 36-16 which are both contained within Source 36-17N.
Sources 36-9 and 36-16 were categorized as an Incendiary and Munitionms
Test Site and an Incendiary Burn Site, respectively. Both sources were
believed to have resulted from Army activities. During Phase I, these
sources were considered part of Source 36-17. The southern portion of
Source 36~17 was reduced in extent due to the expansion of Source 36-3.
The revised Source 36-17 areal extent is cited above. Evidence of
disposal activities is clearly visible within this site. Two open
trenches exist in Source 36-17N. Broken vials and other debris are found
in Source 36-17S, just south of Source 36-3 in what has been referred to
as the "baby bottle area". Views north and west for Source 36-17N and
northwest and southwest for Source 36-17S are shown in photographs in

Appendix 36-17-A.
1.2 GEOLOGY

This source, located in the eastern half of Section 36, is divided into a

northern and southern sector and extends almost the entire length of

36-17-1
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Section 36. The center of Source 36-17N sits on a bedrock high.

Alluvial thickness beneath this site was reported at 20 to 30 ft, with
the thickest alluvium closest to Basin A. This alluvium is largely silty
san&. The underlying Denver Formation consists of interbedded clays,
silty sand, and organic rich clays. Ground water flow is generally to

the north/northwest.

Alluvium thickness in Source 36-17S was also reported at 20 to 30 ft, but
the alluvium comnsists of interbedded clays and silty sands. The Denver

Formation, as in most locatioms, consists of interbedded silts, silty

sands, clays, and organic rich clays.

The Phase I boring program results indicate that the source is underlain
by alluvial materials consisting of interbedded silts and silty sands.
These materials were encountered to the depths explored in Source 36-178,
however, bedrock was encountered beneath Source 36-17N at depths ranging
from 11 to 17.5 ft. Boring logs representative of Source 36-17 are

presented in Figures 36-17-2 and 36-17-3.

1.3 HYDROLOGY

Surface waters from Source 36-17N may drain towards Basin A in the west
and towards First Creek in the eastern portion. Surface waters from
Source 36-17S drain northeastward towards First Creek from most of this

site. Ground water flow is generally to the north.
The water table was encountered in eight borings, seven of which were

located in Source 36-17S. A summary of the depth to water table and

estimated water table elevations is presented below:

36-17-4
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Depth to

Boring Water (ft)
- 3084 (36-17N) 14.5
3090 4.5
3092 4.0
3093 6.0
3094 4.0
3095 4.6
3097 4.0
3098 4.5
3099 4.0

* Rounded to nearest 0.5 ft

RMA36PHII-D.3/36-17.3
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Estimated Ground

Water Elevation¥®
5229.0
5235.0
5237.5
5236.0
5239.0
5237.0
$241.0
53440
5243.5

The estimated ground water elevations were determined using unstabilized

water levels and the top of boring elevationms.

The data presented is in

general conformance with the projections presented in the Task 1

Technical Plan.

Ponded surface water was observed directly east of Boring 3077 and south

of Boring 3076. At the time of drilling there were no signs of the

source of this water, however, there is a light northwest trending

drainage that enters the area.

36-17-7
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2.0 HISTORY

Disposal activity in this area was observed in the first aerial
photograph of Section 36, dated 1948. Activity in this source area
continued from this date through 1975. On the 1948 photo several
disposal activities have been observed. 1In the northern portion of
Source 36-17 a large bare area existed, but only two trenches were
visible. In the center of this northern portion of Source 36-17,
disturbances showed the existence of eight to twelve tremches. A portiom
of this area was used for burial of M-17 incendiary devices: The
southern portion of this source remained undisturbed with the exception
of activity within the Source 36-3 area where insecticides were being

disposed.

The 1950 aerial photograph showed no mnew activity in the southern portion
of this source and minimal activity in the northern portion. The site,
which appeared to contain most of the trenches in 1948, appeared to be
completely disturbed. The central area of the northern portion of A
Source 36-17 containéd four round pits and four irregular dark patches

which were former pools or spills.

The 1953 aerial photo showed increased trenching activity in the northern
sector. One new pit and fifteen new trenches appeared in the north-
northwest portion of this sector. At least two new trenches were added
in the central portion of .the northern sector of Source 36-17. Two new
disturbed areas wére also visible in the northern part of the southern

sector.

The 1958 photograph showed no new activity in the southern sector, but
many new trenches in the northern sector of Source 36-17. At least six
new pits and fourteen new trenches appeared mostly concentrated along the
western portion of this source, close to the Basin A high water mark.

One large pit and several bare spots also appeared in the western portion
of Source 36-17. The 1962 photo showed the addition of eleven new

trenches and six new pits in Source 36-17N.

36-17-8
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The 1975 photo showed new activities occurred in areas already occupied
by previous trenches and pits. Therefore, old sites were covered and new
ones were cut on a fairly routine basis. In general, half of the new
trenches (about 20 trenches and several pits) in Source 36-17N were

further east than the trenches apparent in the 1962 photo.

Source 36-9 was used for the testing and disposal of incendiary
munitions. These munitions were reportedly ignited on the ground surface
and in shallow trenches. Following burning the trenches were backfilled.
The 1948 aerial photo shows activity at this site but no new-activity was
observed from 1950. Source 36-16 was also a primary disposal area for
incendiary munitions. Many trenches and pits were observed in aerial

photographs from 1948 through 1975.

36-17-9
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3.0 EXTENT OF CONTAMINATION
3.1 SOIL '

3.1.1 Previous Soils Investigations

This area did not appear to be used for pesticide disposal, based on
chemical analysis of soil samples collected under the 0TSG Program.
Contaminants found in relatively high concentratioms were coppert, zinc,
arsenic, and mercury. No detectable pesticides were found in soils
collected from a borehole to a depth of 17 ft. However, this single
sample point does not ensure that pesticide disposal did not occur in

N

this source.

3.1.2 Phase I Contamination Survey

3.1.2.1 Phase I Soil Boring Program &

The source boundaries of Source 36-17 have been slightly modified as the
result of aerial photograph interpretation and field observations
resulting in a revised source areal extent of 4,181,000 ft2. Based on a
borehole spacing of 150 ft, a total of 46 Phase I borings were completed.
Boreholes ranged in depth from 5 to 23.5 ft. A borehole location map 1is

presented in Figure 36-17-la and 36-17-1b.

Prior to commencing drilling operationms, all boring locations were
cleared in accordance with the surface geophysics program detailed in the
Task 1 Technical Plan. A grid, 20 feet on a side was set up at each
boring location and gradiometer readings were obtained at a spacing of

5 ft throughout the grid area. These data were used to produce contour
plots of the vertical magnetic gradient. Based on the contour plots the
boring was relocated elsewhere within the grid or left in its original
location. A metal detector was then employed to determine if any metal
was present in the near surface soils (0 to 2 ft) within 5 ft of the
boring locations. If metal was detected the boring was relocated again

and the process repeated until satisfactory results were obtained.
The geophysics program results for Source 36-17S did not indicate the

presence of buried metal at any borehole locations. Both the gradiometer

survey and metal detector scans were negative for buried metal.

36-17-10
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A total of fiQe borings (3065, 3070, 3074, 3075, and 3086) in Source
36-17N were relocated due to potential buried metal identified by the
geophysical program. Two boreholes (3065 and 3070) were relocated due to
anomalies present (indicative of buried metal) in the magnetic gradient
plots (Figures 36-17-4 and 36-17-5). The remaining three borings were
relocated due to the metal detector scans. The contour plots of
Boreholes 3075, 3083, and 3686, as shown in Figures 36-=17-6 to

36-17-8, display anomalies indicative of buried metal. However, these
borings did require relocation due to the anomalies, because of their
spacial relationship. N
The sampling program at Source 36-17 consisted of 99 samples distributed
as shown in Table 36-17-1. All samples were obtained using the drill rig
and continuous coring method as described in the Task 1 Technical Plan.
As explained therein, predetermined sampling intervals were establiéhed
every 5 ft beginning with a 0 to 1 ft sample. In some cases field
conditions such as obstructions or water table position forced some

ad justment in these intervals. Extra samples were taken (Intervals

X, Y, or 2) when the soil column exhibited visual anomalies.

The Y interval at Bdring 3086, for instance, was taken betweén the
predetermined A and B intervals in an area where the soil column showed
visual evidence of residue from burning. The chemical analysis confirmed
this was probably the bottom of a burning pit for munitions disposal.

All samples were subjected to analysis by GC/MS for semi-volatile
organics, an ICP metals screen, and separate analyses for Hg, As, and
DBCP. GC/MS analysis for volatile organics was performed on the deeper

samples from selected borings.

3.1.2.2 Phase I Geophysical Investigations

Based on the complex disposal history and large areal extent of Source
36-17, a limited Phase I geophysical investigation was performed. The
purpose of the investigation was to further define the approximate
location and boundaries of the disposal trenches constructed in this
source. Due to the lack of existing surficial evidence indicating the

location of disposal trenches and pits, geophysical techniques were

36-17-11
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Table 36-17-1. Sampling Intervals and Analytical Parameters for
Source 36-17 (Page 1 of 2)
Sample Interval (ft) Analytical
_Bore Npmper A B C D E Parameters
3059 0-1 4-5 - - - *
3060 0-1 4=5 - -— - *
3061 0-1 4-5 - - — *
3062 0-1 4=5 - - - *
3063 0-1 4-5 -- - - *
3064 0-1 4-5 - -— — *
3065 0-1 4-5 9-10 12-13(z) ~-- *
3066 0-1 4=5 - - - *
3067 0-1 4-5 9-10 14-15 19-20 * %% (E)
3068 0-1 4-5 - -— - *
3069 0-1 4-5 9-10 14-15 — %
3070 0-1 4-5 - - - %
3071 0-1 4-5 - - - *
3072 0-1 4-5 - - - *
3073 0-1 4-5 - - - *
3074 0-1 4-5 - - - *
3075 0-1 4-5 - - - *
3076 0-1 +4=5 - - - *
3077 0-1 4-5 - -— - *
3078 0-1 4=5 - - _— *
3079 0-1 4=5 - - - *
3080 0-1 4-5 9-10 14~15 - k%% (C,D)
3081 0-1 4=5 - - - *
3082 0-1 4=5 - -_— - *
3083 0-1 4-5 9-10 14-15 19-20 ¥ ;%% (E)
3084 0-1 4=5 9-10 14~15 - *3;%% (C,D)
3085 0-1 4-5 - - - *
3086 0-1 4-5 2-3(Y) - - *
3087 0-1 4-5 - - - *

36-17-12
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Table 36-17-1. Sampling Intervals and Analytical Parameters for
Source 36-17 (Continued, Page 2 of 2)

Sample Interval (ft) Analytical
Bore Number A B c D E Parameters
3088 0-1 4=5 -— - - *
3089 0-1 4=5 - - - %
3091 0-1 4=5 - T - —_ *
3095 0-1 4=5 - - - *
3096 0-1 .45 - - - apes (B)
3097 0-1 4=5 - - - *
3098 0-1 4-5 - - _— *
3099 0-1 4-5 - - _— *
3100 0-1 4-5 - - _ )
3101 0-1 4=5 - - - *
3102 0-1 4-5 - — - %
3103 0-1 4-5 - - - *
3104 0-1 4-5 - = - Sk
* Semi-volatile organics, DBCP, ICP Metals, Arsenic, Mercury

(in all intervals).

*%  Volatile Organics (in'Intervals Indicated Only).

36-17-13
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deemed a more cost and time effective method of locating areas to be

further investigated for the Phase II boring program.

The Phase I geophysical investigation was performed over a 500 ft by
200 ft area located at the northern.bbhﬁdér§ of Source 36-17N.
Historical aerial photography indicates that this area was used

extensively for disposal activities.

The Phase I geophysical program employed two of the methods used in the
Source 36-3 geophysical program. These methods were Electrgmagnetics
(EM) and Vertical Electrical Soundings (VES). Upon consideration of the
results of the Source 36-3 investigation and time constraints, it was

decided that a magnetometer survey would not be conducted at this time.

EM data was collected along transects spaced at 5 ft intervals throughout
the study area. Strip chart recorders wére utilized to provide
continuous data along each transect. Data was compiled and input into an
IBM-PC which generated contour plots of the EM infphase component

(sensitive to ferrous and non-ferrous metal).

A total of four VES soundings were performed within the Source 36-17N
geophysical investigation area. VES soundings provide the electrical

stratigraphy of the soils.at the sounding location.

A detailed discussion of the geophysical methods employed and respective
theory are provided in the document titled "Geophysical Investigation of
Source 36-3, 36-10 and 36-17".

3.1.2.3 Phase I Field Observations

Portions of the area contained within Source 36-17 are significantly
disturbed. There are distinct areas of severe vegetation stress along
the boundary between Source 36-17 and Basin A. Also, there is a large
barren area immediately south of Source 36-3 which contains numerous
small glass bottles and broken glass. This area is surrounded by a small

earthen berm approximately 1 ft high.

36-17-19
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Trenches are still present in the north-central and southeast areas of
Source 36-17N. Boring 3086 penetrated the northern trench and the
southern is approximately 100 ft west of Boring 3063. Other indicators
of disposal activities in this source include:

) Large metal tanks (possibly reaction vessels) and dragline

buckets are present on the surface 90 ft west of Borehole 3065;

) A sunken concrete cistern approximately 6 ft deep near Borehole
3083; '
) A large mound of construction debris located near the Basin A

boundary in the vicinity of Borehole 3230;

) A shallow pit with metal debris is present southwest of
Borehole 3084; and

o Surface debris (broken glass, wood and metal fragments,

construction debris) scattered about the area.

Air monitoring results varied significantly from Source 36-17N and
36-17S. HNU reading taken in the borehole annulus of Source 36-17N
boreholes (3059-3088) ranged from 1 to 14 ppm whereas those taken from
Source 36-17S boreholes (3089-3104) ranged from 60 ppm to 500 ppm.
Boreholes with readings greater than 50 ppm were: 3089 (500 ppm from

0 to 1 ft, 400 ppm from 1 to 4 ft, 110 ppm from &4 to 5 £t); 3090 (400 ppm
from 1 to & ft, 90 ppm from 4 to 5 ft); and 3099 (60 ppm from 1 to 4 ft
and 4 to 5 ft). No above background readings were obtaired in the

breathing zone.

Field monitoring for chemical agents was negative at all locationms.
However, composite samples of Boreholes 3090, 3092, 3093, and 3094 sent
to the RMA laboratory for‘agent screening were positive for mustard.
These samples were delivered to RMA personnel for appropriate processing

and disposal.

3.1.2.4 Phase I Contaminant Levels and Distribution

_ The northern portion of Source 36-17 appears to have been used almost

exclusively for disposal and destruction of a variety of munitionms.
These munitions include bursters, bombs, bomblets, incendiary devices, WP

grenades, neutralized GB, and other chemical-filled munitions. Organic
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contaminants expected in this source area included mustard, GB, Lewisite,
and possibly surety materials other than the more common agents. UXO was

also expected in some locationms.

The history of Source 36~17S5 is somewhat less clear. The large
devegetated area south of Source 36-3 shows evidence of surface or near
surface disposal of numerous small glass vials. These could have been
from field identification kits or laboratory operations. The area north
of Source 36-3 was reportedly used for disposal of materials generated by
mustard manufacturing. Anticipated contaminants at this site were

pesticides, agents, and possibly UXO.

Analytical data for the Phase I boring program have been tabulated in
Appendix 36-17-B. A descriptive summary of these results is presented in
Table 36-17-2. Samples containing concentrations above detection limits
are tabulated in Table 36-17-3 and significant values are displayed

graphically in Figure 36-17-9a and 36-17-9b.

Analysis of Source 36—17 Pﬁése I soil samples indicated the presence of
DBCP, organochloriné pesticides, and organosulfur compounds, and elevated
arsenic, mercury, and metals concentrations. Organochlorine pesticides
observed include aldrin, dieldrin, endrin, DIMP, chlordane, and DBCP.
Concentration range from slightly greater than the associated detection

limits to some very high levels in isolated areas.

All samples taken from this source were tested for presence of agents by
the RMA laboratory which analyzed a composite of each days samples. If
positive readings were found, individual samples from each boring were
analyzed to identify location. Positive readings for mustard were found
in Borings 3900, 3092, 3093, and 3094. Samples from these boring were

consequently not analyzed for other constituents.
Compounds which were not part of the target list (unknowns) detected.

during the Phase I GC/MS analysis are included in the data file presented

in Appendix 36-17-B. They are identified only as UNK123, where the three
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digit number is relative retention time. Library searches were run
against the unknowns, and an attempt at positive identification was made

as summarized in Table 36-17-4.

3.1.2.4 Phase I Contamination Assessment

The pattern of contamination observed at Source 36-17N is generally
consistent with the reported history as a trench disposal area. Many of
the Phase I borings encountered little or no evidence of contaminationm.
All borings east of a line between 3073 and 3066 were free of significant
contamination. This could indicate the area was not used for trench
disposal. However, the data for 3086 and surrounding areas iﬁdicates
this conclusion would be premature. Boring 3186 exhibited visual
staining in the column, and the chemical results show the highest levels
of metals found in Section 36, in additiom to some DBCP. The surrounding
holes exhibit little evidence of contamination. This pattern illustrates
that contamination within Source 36-17 is severe in isolated areas, but

large portions of the area are probably uncontaminated.

The deeper intervalé of Borings 3067 and 3069 exhibit Cr, Cu, and Zn
concentrations slightly above those seen elsewhere. These levels are
within the indicator ranges used as representative of natural variationms.
This is regarded as indicative of the phenomenon discussed in the
Executive Summary of elevated metals levels in shales. These deeper
borings penetrated the Denver Formation, which has exhibited similar

metals levels in other sources (Source 36-12).

The portion of Source 36-17N adjacent to Basin A exhibits a pattern of
pesticide contamination not seen in the remainder of the a:ea..
Pesticides including dieldrin, endrin, and DIMP are prevalent in Borings
3077 and 3076, as they are in the adjacent Boring 3233 in Basin A. This
would suggest a particular source of contamination in this area. DIMP is

not commonly found elsewhere in Basin A or Source 36-17N.
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The southwestern corner of Source 36-17N exhibits an unusual pattern,
which is also found in the northern dip of Source 36-17S (Boring 3089).
Very high levels of chlordane are found in this area, in addition to
dieldrin, endrin, and DIMP. Historical records show Army Source 36-16 in
this area, a reported munitions disposal area. This may explain the
metals found in Boring 3202 in Basin A, bug does not explain the
pesticides. The chemical data would indicate the many trenches and pits
observed in this area were likely used for pesticide disposal. The
vertical stratification of this contamination would seem to indicate
surface rather than trench disposal. The metals and chlordaﬁe are only
found in the surface interval. However, the 4 to 5 foot samples
contained DIMP and DBCP. This may be due to weathering or migration, but

could also indicate a combination of disposal methods.

Most of the data in the northern half of Source 36-17S was lost due to
presence of mustard in Borings 3090, 3092, 3093, and 3094. This
precluded further analysis of éamples from these holes. Borings 3213,
3214, and 3215, adjgcent to Source 36-17S in Basin A, show DBCP and DIMP.
contamination. This suggests a possible link to Source 36-17, as these

compounds are not found further west in Basin A.

The central portion of Source 36-17S shows some moderate levels of
arsenic in addition to pegticides. The area just south of 3603 shows
fairly high levels of DBCP, PCPMS, and aldrin. This would indicate that
thé broken vials found in this area may have contained pesticides. South
of a line between borings 3100 and 3101, Source 36-17S appears
uncontaminated. This is consistent with the lack of observed

disturbances in this area.

The Phase I geophysical investigation of Source 36-17N was designed to
provide more information as to the location, orientation, and dimensions
of disposal trenchs or pits. The EM data was contoured and interpreted
to define trench or pit boundaries. The positions of large negative EM
anomalies or troughs were interpreted to indicate the presence of a metal

bearing trench or pit.
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The Phase I geophysical survey resulted in the identification of four
anomalies representative of disposal trenches or pits. In additiom, the
survey also resulted in the identification of an anomaly suggestive of a
buried pipeline. Comparison of RMA Contaminant Source Maps and Plate 10
(Geophysical Investigation of Source 36-3, 36-10, and 36-17, 1986)
indicates that this line is very likely the cast iron chemical pipeline
originating in the North Plants and terminating at Basin A.

As no Phase I borings were constructed thru or adjacent to ‘these
anomalies the existence of these trenches and/or soil contamination has
not been verified. The Phase II soil boring program will include borings

in these areas to provide the requisite verificatious.

Results of the VES soundings do not indicate anomalous data suggestive of
grossly contaminated soils. However, they do suggest that if soil
contamination does exist within the study area it is confined to an area

near the existing excavation.

Ground water analytical data for the period of 1976 through 1985 were
retrieved from the USATHAMA RMA data base and reviewed. The most recent
analyses from each well were selected for inclusion in this report. See
Figures 36-17-10a and 36-17-10b and Table 36-17-5a and 3§f17-5b. In some
cases, less recent data.wé;e included in order to allow éoﬁﬁérison
between two or more wells. The data have been annotated to indicate
whether one or more analyses are available for each well over the period
investigated, and whether target compounds were detected in
determinations not included in this report. Although these data are
limited in nature, they do provide additional insight regarding the
interrelationship between vadose and phreatic zone contamination in the

vicinity of Source 36-17.

The existing well distribution in the vicinity of Source 36-17 is
suitable for an evaluation of upgradient and downgradient conditioms in
the alluvial aquifer, however, the parameter suits and sampling dates do

not permit such an analysis in most cases. The ground water analytical
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Table 36-17-5a. Selected An'aiytical Results for Ground Water Samples
Collected Near Source 36-17N (units in pg/g or ppb)
Well Designation
63 80 84 84 88 88

Aquifer Alluvial Alluvial Alluvial Alluvial Alluvial Alluvial
Date 790462 790472 790472 831452 790472 831432
Arsenic <0.5 <0.5 0.015* - 0.016% —
Aldrin 1.0 <1.0 <1.0% <0.2* <1.0 <0.2
Dieldrin 1.54 <0.5 <0.5% <0.2% <0.5% <0.2*
Endrin 0.5 <0.5 <0.5% <0.2* <0.5% <0.2*
Isodrin <0.5 <0.5 <0.5*% 9.42 <0,5*" ' 0.55
DBCP 0.4 <0.4* <0.4% 0.23* <0.4* <0.2*
DCPD <10.0 <10.0 <10.0 <1.0 <10.0 <1.0
DIMP 2.13 7540% 11590 13900* 129.0% 223*
PCRYS 5.0 5.0 <5.0 — <5.0% —
PCAMSO S0 <$S.0 5.0 <20.0 $5.0x <20.0
PCAMSO, 5.0 30.9 129.0* <20.0 5.0 <20.0

- Dithiane 5.0 25.7* 450.0¢ 611.0% B0 1050.0%

~ Oxathiane 0.5 5.65% 196.0% - 92.9% -
Carbon Tetrachloride - - — <1.0 — 1.0
Chloroform - - - 3.0 — 11.0
Trichloroethene - - - 1089.0 - 1.0
Tetrachloroethene - — - 9.0 — <1.0
Benzene - - - 16.0 - 11.0
Chlorobenzene —_ - — <1.0 - 1 <1.0
Dichlorobenzene - - - <1.0 —_ <1.0
Toluene - - - <1.0 - <1.0
Xylene - - - <0.1 - <0.1

1 One date available.

2 Multiple dates available.

* Positive results on other date.
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Table 36-17-5b. Selected Analytical Results for Ground Water Samples
Collected Near Source 36-17S (units in pg/g or ppb)
Well Designation
65 67 75 75 87
Aquifer : Alluvial Alluvial Alluvial Alluvial Alluvial
Date 790812 790802 790802 831192 790812
Arsenic <0.5 - 0.5 <6 5 - <0.5
Aldrin <1.0 <1.0% 1.0 0.2 4.0
Dieldrin <0.5 0.79% - 0.85% 0.46% 0.5%
Endrin <0.5 <0.5% <0.5 <0.2 <0.5
Isodrin <0.5 <0.5% 0.5 <0.2% . <0.5%
DBCP 4 <0 <0.4% 0.2 <0.4*
DCFD <10.0 <10.0% <10.0 <1.0 <10.0
DIMP 2.0 <2.0x <2.0% <10.0¢ 3.4
PCRMS <$5.0 5.0 5.0 — 5.0
PCPMSO 5.0 $5.0x 5.0 <20.0 $5.0x
PCPMSO) : <5.0 <5.0% 5.0 <20.0 13.1%
Dithiane $5.0 GOk 5.0 <20.0 5.0
Oxathiane | .0 .0 .0 — .01
Carbon Tetrachloride - — - 1.0l —
Chloroform — - - 65.02 -
Trichloroethene — —_ - <1.02 —
Tetrachloroethene — - — .02 —
Benzene - ) — — 47.01 -
Chlorobenzene - . - —_ .0t —_
Dichlorobenzene - - - .0l —_
Toluene — — - .0l -
Xylene — — — <0.11 -

1 One date available.
2 wyltiple dates available.

% Positive results on other date.
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data indicate the presence of numerous contaminants in the alluvial
aquifer including chlorinated pesticides, DBCP, DCPD, organosulfur
compounds, aromatic solvents, halogenated aliphatic, and aromatic
solvents. Although a precise determination of the source of these
compounds is difficult, they are consistent with reported disposal of
pesticides and herbicide process wastes and mustard in the area.
Contributions of pesticide and herbicide wastes and solvents may also be

derived from Source 36-3, the Shell insecticide pits.

3.1.3 Phase II Contamination Survey

3.1.3.1 Revised Phase II Program

Historical disposal activities within Source 36-17N have resulted in
contamination being confined to the immediate vicinity of disposal
trenches or burn pits. This resulted in Phase I chemical data which for
the most part do not exceed contaminant indicator levels. The localized
nature of contamination within this source area is confirmed by the soil
quality data genérated at Borehole 3086. Extremely elevated
concentrations are present in soils contained within a former trench

site, and little or no contamination is found in adjacent areas.

Based on an evaluation of Phase I analytical data, a minor modification
was made to the Source 36-17N boundaries. This modification, shown in
Figure 36-17-1la, is the inclusion of a small basin in the eastern
portion of Basin A into the Source 36-17 area. This was based on the
observation that contaminants detected in Boreholes 3233, 3202, and 3230
do not occur in adjacent portion of Bas}n A. Although this portion of
Section 36 is a natural depression, it is at a slightly higher elevation
than the main portion of Basin A. This area was also utilized for
trenched disposal of materials as evidenced by interpretation of aerial
photographs. Although much of the soil between Sources 36-1 and 36-17
contains contaminants which have resulted from several process boundaries
of sources have been defined such that areas which deviate from
recognized Basin A contaminant patterns are included within the

associated portions of Source 36-17.
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As contamination in Source 36-17N appears to be confined to very isolated
areas, a Phase II boring program alone would provide only "hit or miss"
information on the extent of contamination. It is anticipated that many
of ﬁhe numerous trenches observed in historical aerial photographs
contain contaminated soil similar to that observed in Borehole 3086.
Therefore the primary thrust of the initial Phase II program will be to

use available resources to accurately locate these trenches.

Based on the success of the limited geophysical investigatipn of Source
36-17N, more intensive Phase II geophysical program will be\implemented
map areas that most likely contain disposal trenches. The Phase II
geophysical program will employ both EM and magnetometer methods. The
entire area of Source 36-17N will be covered by transects spaced at 10
foot intervals. EM and magnetometer data will be collected on transects
and spaced at 20 ft, but offset 10 ft from each other (e.g., EM data will
be obtained at lines 0, 20, and 40 ft and magnetometer data at 10, 30,

50 ft). This provides continuous data collected.along transects spaced

at 10 foot intervals.

A detailed Phase II soil boring program for Source 36-17N will be

formulated at the conclusion of this geophysical program. Areas that
exhibit anomalies suggestive of disposal trenches will be thoroughly
investigated by Phase II boring. For budget estimation and manpower

requirement purposes, a proposed Phase II boring program is presented

below:
Number of Borings Depth (ft) Number of Samples
10 20 50
20 10 60
10 5 - _20
40 130

Sampling intervals are assumed to be the same for Phase I, that is

0Otol, 4 to 5, 9 to 10, 14 to 15, and 19 to 20 ft.

24_197_8g1
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The analytical pfogram for Source 36-17N is summarized below. This is
only an estimate and is based on the assumption that borings in the
northern half of the site (half of the sample total) will be analyzed for
the Phase I contaminants and in the southern half will be anlayzed for
specified compounds. This assumption is derived from a better
understanding of the contaminants in the southern area. Volatile

organics will be performed on approximately 10 percent of the sample

population.
Analytical Method Number of Samples.
Semi-Volatiles 65 |
Volatile Organics 13
Metals 130
Organochlorine Compounds 65
Organocsulfur Compounds 65
Arsenic 130
Mercury 130

Foilowing the evaluation of analytical data generated by the Phase I
investigative progrém the boundaries Source 36-17S were also revised.
These revisions, shown in Figure 36-17-11b were significant for the
southern, western, and northern borders of this area. As no contaminants
were detected in significant concentrations in the southern portion of
Source 36-17S (Boreholes 3162, 3103, and 3104) this area has been deleted
from the Phase II investigation. The revised southern boundary is
located through a line connecting Phase I Boreholes 3100 and 3101 as well
as "uncontaminated" Borehole 3040 none of which detected contaminant

compounds.

The western edge of this source area has been modified to include the
area south of Borehole 3097 where DIMP and pesticides were detected and
to meet with the revised boundaries of Basin A (Source 36-1) in this
area. The exact location of the source boundary in this region is
uncertain due to the loss of samples from Borehole 3094 as a result of
the presence of mustard. The northwest edge of Source 36-17S has been

modified to include an area formerly included in Source 36-1. The reason
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for this reallocation of this area is the presence of DIMP, organosulfur
compounds, and DBCP in Boreholes 3213, 3214, and 3215, which is
uncharacteristic of contaminant trends in adjacent portioms of Basin A.
Again the exact location of this portiom of the Source 36~17 boundary is
questionable due to the loss of samples from Borehdles 3090 and 3092 as a

result of mustard contamination.

The final alteration in the boundary of this source area is in the
northeast section. Contaminants detected in Boreholes 3089 and 3059
(Source 36-17N) have caused revisions of the source boundary to connect
these two areas. An area of significant vegetation stress iﬁ'this
location is now included within the Source 36-17 boundary. The two
portions of Source 36-17 will remain separate even though they are
contiguous. The area of this source may be redistributed or subdivided

based on Phase II results.

To aid in disposal trench location a geophysical p?ogram will be
performed directly north of Source 36-3. The teéhniques utilized and the
program design will be the same as for those in Source 36-17N. The
results of the Phase II geophysical program will be combined with the
results of aerial photograph interpretation and field mapping of surface
expressions to design the Phase II soil boring program. As samples from
four boreholes in the source area were not analyzed due to the presence
of mustard, geophysics and. field mapping may be the only method of
estimating volumes of contaminated soil unless chemical analyses can be

performed at some location on mustard contaminated soils.

The Phase II soil boring program for Source 36-17S will be finalized
after geophysical studies are complete. A Phase II program has been
proposed for estimation purposes. The exact locations of boreholes and
sampling intervals may be altered prior to development of the final Phase
II plan.
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Source 36-17S Phase II soil sampling plan is shown in Figure 36-17-11b.
Eight boreholes broposed adjacent to Source 36-3 are part of the Phase 11
program for Source 36-3 to define the areal extent of contamination for

this source. Modifications of the Source 36-3 boundary will not be made

_until completion of the Phase II investigation due primarily to lack of

data directly north of this source (mustard contaminated soils not
analyzed). The Phase II program consists of the construction of 200 soil
borings. Sampling intervals will be 0 to 1, 4 to 5, and 9 to 10 ft. Of

the 20 remaining boreholes anticipated for this source 9 will be to

depths of 5 ft, and 11 to depths of 10 ft. .
Number of Borings Depth (ft) Number o%'Samples
11 10 33
9 5 18
TOTAL 30 51

The analytical schedule for this source area is listed below. The lack
of chemical data in certain portions of this source area necessitates a
repeat of the Phase I analytical schedule. Samples to the north of
Source 36—3<wi1} be analyzed for a full range of analtyes. Samples from
the six borings south and west of Source 36-~3 will be tested for

organochlorine pesticides, DBCP, DIMP, and organosulfur compounds (see
Figure 36-17-12).

Analytical Methodi Number of Samples
Organochlorine pesticides 35
Organosulfur Compounds 17
DBCP 51
Metals 35
Organophosphorus Compounds 33
DIMP/DMMP 4 33
Arsenic 51
Mercury 51
Volatile Organics 12
Extractable Organics 18

Based -on Phase I chemical analysis results, it is anticipated that all
Phase II investigations in Source 36-17 will require use of full Level C

Protection.
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