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4.21 Environmental Problem 21--leaks/Spills of Dielectric 0il

Request Number: LA612

Requester: J. English

Finding and Basis: Spills and leakage of dielectric oil have
resulted in contamination of soils and surface runoff. This
contamination may potentially contain PCBs.

Activities at LANL involving high-voltage equipment require the
use of large quantities of dielectric oil. Operations involving
the storage and transfer of this oil have resulted in spills and
leakage. Several areas were observed during the Environmental
Survey where there was spilled oil near tanks and buildings and
stained surface runoff ditches apparently contaminated with oil.
Dielectric o0il contamination is of particular concern because this
material potentially contains PCBs.

Sampling and Analysis Objectives

Statement

The S&A objective was to determine if spills or leakage of
dielectric oil has resulted in contamination of soils or surface
runoff with PCBs or other organic compounds at levels above

regulatory standards.
Supporting Information

A number of instances were observed during the Environmental
Survey where dielectric oil storage and transfer activities had
resulted in spills and leaks of this material. Sampling at
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several of these sites was requested to determine if the spilled
dielectric o0il contained PCBs. This information was needed to
prioritize these sites because the presence of PCBs would greatly
increase the hazard associated with the sites. Sites were
selected for sampling primarily on the basis of the potential
hazard (i.e., those sites with a high potential for migration of
contaminants). Samples were to be taken at areas where there was
visual evidence of spillage (e.g., staining). These locations
should provide the highest probability of detecting
contamination. Parameters for chemical analysis were selected
based on knowledge of the contaminants likely to be present in the
oil.

Sampling and Analysis Desiagn
Sampling Design

Soil samples for LA612 were collected as planned from the stained
overflow path from the surface impoundment south of building
TA-35-125 (see Table 4.21.1 and Figure 4.21.1). Staining was
continuously visible through the sampling area.

A stainless steel hand auger (instead of a stainless steel scoop
per S&A plan) was used to collect three grab samples of
sediment/soil from three sample points along the stained
overflow/drainage path from the surface impoundment. Samples were
collected from O to 6 in. in depth. One grab was collected within
the pond overflow above the lip of the canyon, one downslope "on"
the canyon wall, and one at the canyon floor just above confluence
with the main stream channel.

Analytical Design

Samples were analyzed as planned for volatile organic compounds
and PCBs (see Table 4.21.1).
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Field and Analytical Data

Field Data

Field surveys using an HNU photoionization detector did not
detect volatile organic compounds, yet odors and staining
indicative of petroleum products were evident at all three

sampling locations.

Field Data Evaluation

Analytical Data

Analytical data for volatile organics and pesticide/PCB data
are summarized in Tables 4.21.2 and 4.21.3. Volatile organic
compounds including acetone and 1,1,1-trichloroethane,
ranging from 4 to 95 pg/kg, were detected in two out of

the three samples (01, 02) taken from the dielectric o7l
spill at TA-35-125. Terpene compounds were also tentatively
identified in two out of the three samples (02, 03). The
following pesticides were detected in two of the samples (01,
03) at concentrations ranging from 2 to 150 pg/kg:

delta-BHC, endosulfan I, endosulfan II, gamma-chlordane, and
4,4'-DDT, and its breakdown products 4,4'-DDD and 4,4'-DDE.
No PCBs were detected in any of the three samples.

Analytical Data Evaluation

LA612: TA-35-125, Leak/Spill Canyon Wall. Sample 01 was taken

nearest to the surface impoundment and contained the highest
concentrations of target volatile organic compounds with
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il
1,1,1-trichloroethane at 62 pg/kg and acetone at
95 pg/kg. Sample 01 also contained the pesticides delta-BHC, I
endosulfan II, 4,4'-DDD, 4,4’-DDT, and gamma-chlordane. . )
Sample 02, which was taken at the base of a steep slope down from -
the storage pond, contained only 4 ug/kg of
1,1,1-trichloroethane, 60 ug/kg of a tentatively identified
terpene compound, and no pesticides. Sample 03, taken furthest -
away from the impoundment and closest to the drainage channel,
contained the largest number of volatile organic compounds. This IFn
sample contained methylene chloride, acetone, trichloroethene,
benzene, toluene, and chlorobenzene, and two terpene compounds I
ranging in concentrations from 4 to 240 pg/kg; however, the
methylene chloride, trichloroethene, benzene, toluene, and b
chlorobenzene may not be attributable to sample 03 (see
Limitations and Qualifications, Section 4.21.4). Terpenes may be
a natural degradation product of native coniferous trees. The B
pesticides detected in sample 03 were endosulfan I, endosulfan II,
4,4’ -DDT and its breakdown products 4,4’-DDD and 4,4'-DDE. &
Radiological Data - B

Gamma screens detected 137¢s (1200 pCi/kgW) in one sample .
and natural activities in all three samples. -

Radiological Data Evaluation i
Three soil samples were collected along the runoff path from [N
surface impoundment near TA-35-125. Gamma screens were carried
out. These results are given in Table 4.21.4. .
In addition to the natural activities that were observed in all
three samples, 137¢s was found in sample LA61203 at the level of -
1200 pCi/kgW.

[
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A radiological survey was not requested. Although there were no
radiological analyses requested for this environmental problem,
all samples were gamma screened for shipping purposes.

Limitations and Qualifications
Data Quality Level

The sampling design, sample collection,and documentation are
Quality Level I, and the analytical data are Quality Level II.

Field Data
None.

Analytical Data

LA612: TA-35-125, Leak/Spill Canyon Wall. The internal standards

areas were either low or out of control for these three samples,
due to a possible matrix effect, which may introduce the
possibility for false negatives and cause the detected compound
quantitative values to be biased high. In sample 01, the recovery
for toluene (123%) was above control limits, but has minimal
affect on the data since no compounds similar to toluene were
detected in this sample. Reanalyzed results were used for

sample 02 due to poor internal standard areas, surrogate
recoveries, and matrix spike recoveries on the initial analyses.
1,1,1-trichloroethane in sample 02 is biased low by approximately
34% due to a high response factor in the continuing calibration;
however, this may offset the possible high bias due to Tow
internal standard areas. The concentrations of trichoroethene,
benzene, toluene, and chlorobenzene detected in sample 03 are most
likely carryover from the matrix spiked sample analyzed
immediately before sample 03. The 48 pg/kg of methylene
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i
chloride in sample 03 is biased Tow by approximately 27% due to a
high relative response factor in the continuing calibration. It -
is possible that methylene chloride reported for this sample is -
the product of laboratory contamination. .
The matrix spike for 4,4'-DDT was out of the control limit by 5%
with a recovery of 139%. Reported values for 4,4'-DDT may, X
therefore, be overestimated by as much as 40%. The pesticide
analysis for sample 01 was diluted 1:10, which elevated the CRQLs =
by approximately a factor of 22. Since, low concentrations of TCL
compounds (i.e., ug/L) were detected in sample 01 there is &
minimal impact on the data usability. Although the surrogate
recovery for dibutyl chlorendate was within the control limits for
sample 02, its recovery of only 30% indicates the chance for false -
negatives.
i
Radiological Data
b
The results of QC checks indicate that the performance of the
gamma-ray spectrometers was adequate to ensure acceptable accuracy %h
and reproducibility of the results obtained using them. In
addition, the background seen by each instrument/detector was
Sufficiently low and constant to ensure accurate compensation for i
background effects.
[
]
&
v
e
-
4.21-6
B




LANL S&A Data Document « November 1989 « DRAFT; NOT TO BE CITED

ENV. PROB. 21 LAG612

Sampling Locations at
Overflow Path of
Surface Impoundment
South of Bldg. TA-35-125

New

construction Bldg. TA-35-125
area

" a [ o
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x
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4.22 Environmental Problem 22--Inactive Landfills

Request Numbers: LA800, LA803 through LA808, LA810, LA847,
LA848, LA853, and LAB855

Requester: J. Clay/K. Sichelstiel

Inactive landfills at LANL are unlined, creating the potential for
subsurface soil contamination and migration of volatile
contaminants in the vadose zone. Some of those lTandfills appear
to be inadequately covered, allowing potentially hazardous or
radioactive contaminants to be exposed on the surface.

Visual inspection of 30 inactive landfills at LANL and review of
the LANL Phase I Report developed under CEARP were used to assess
the inactive landfills. Through that assessment, the Survey Team
selected 10 Tandfills to be addressed by the S&A effort. The
criteria used to select these disposal sites are as follows:

(a) Information was insufficient to verify that the site exists;
therefore, S&A was an effective means to establish whether
the area was a disposal site (LAB00, LA803, LA8B04, LA855).

(b) Landfills with inadequate cover located on the edge of mesas
with a higher probability of contaminant transport via runoff
(LA805, LABO6, LA8B0O7, LAB47, LA848).

(c) Landfills known or suspected to have received chemical waste
with no monitoring to determine if the vadose zone was being
affected (LA808, LA853).

(d) Landfills not marked or fenced in open access area suspected
to contain radioactively contaminated waste (LA810).

4.22-1
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Sampling and Analysis Objectives

Statement

The S&A objectives were the following:

(a)

(b)

(c)

(d)

Better define the location and dimensions of landfill areas
through use of nonintrusive geophysical techniques (LA800 and
LA804).

Determine the presence and concentration of contaminants in
the vadose zone soil gas as an indicator of contaminant
migration and to confirm burial of chemical waste in cases
where specific waste constituents have not been identified
(LA808, LAB48, LA853, and LABS55).

Determine the presence and concentration (above the minimum
detection limits) of hazardous substances in surface soils or
drainage channels of landfills with inadequate cover (LA803,
LA805, LAB06, and LAB47).

Determine if past leachate outbreaks or runoff have resulted
in subsurface soil contamination by hazardous/radioactive
substances above background levels (using the CLP minimum
detection limits for hazardous substances) at inactive
landfills (LA807 and LA810).

Supporting Information

See Finding and Basis.

4.22-2
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4.22.2 Sampling and Analysis Desian

* Sampling Design

A variety of sampling design approaches and sampling techniques
was used depending on present knowledge regarding location,
dimensions, disposal use history, and types of materials disposed
for each particular location.

LA800 and LA855: TA-21, "Cold" Dump. The location of the cold
dump was based on a few old memos and historical photographs. The
area suspected of being the disposal site remains sparsely
vegetated, with volcanic tuff exposed over much of the area.
Former building sites, piles of asphalt debris, and other
construction material are located in the northern third of the

area surveyed (the survey area was expanded to encompass this
debris). However, there were no surface features that indicated a
landfill operation.

The cold dump is believed to be a disposal site for nonradioactive
hazardous waste chemicals and/or materials. No records are
available that specify waste types and quantities potentially
placed in this site.

Nonradioactive chemicals used at TA-21 include, but are not
Timited to, 1ithium chloride, potassium chloride, zinc chloride,
anhydrous hydrogen chloride, calcium salts, cadmium, lead oxide,
mercury, oils, solvents, fluorine, ethylene glycol, phosphoric
acid, ammonium citrate, and nitrates.

A geophysical survey (LA8B00) was performed as planned to assist in
defining subsurface anomalies and to delineate fill material, as
opposed to shallow bedrock. The geophysical survey was
accomplished using electromagnetics and magnetics. Data were
collected along east/west lines spaced 20 ft apart (see

Figure 4.22.1). Measurement stations were established at 10 ft

4.22-3
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intervals along these lines. Survey coordinates were taken from
the fence corner located in the southeast corner of the area.
More detailed information is contained in Appendix A of the "LANL
Sampling and Analysis Plan" (DOE, 1988b).

As planned, the geophysical survey (LAB0O) was followed by biased
subsurface soil gas sampling within the area (LA855). Eight sites
were sampled adjacent to "suspect" areas identified by geophysical
anomolies (see Figure 4.22.1). One sample was collected from each
site, with the exception of samples 06 and 09 which were both
collected from the same location. Probe depth was designed to be
4 ft; however, near surface bedrock prevented this depth from
being reached at locations 1, 2, and 6. No intrusive sampling for
subsurface soils was performed due to a lack of available
information regarding waste types and quantities disposed in this
area, and the potential health and safety hazard.

LA803 and LA853: TA-06, Disposal Pits. CEARP files indicated the
previous use of relatively small disposal pits within TA-6
[specifically three that received weapons components contaminated
with 137Cs (and possibly other wastes) in the early 1950s that
may be a potential source of subsurface soil contamination]. High
explosives, radioactive materials including depleted uranium,
flammable materials, and heavy metals may be present in the pits.
Three areas in TA-6 observed during the survey were suspected of

being those disposal pits.

The three areas were shallow depressions within approximately

100 ft of Two Mile Mesa Road. These depressions had evidence of
settlement of up to 3 ft and were approximately 20 ft in
diameter. A1l three were in-line, paralleling the road, and west
of the concrete saucer firing site.

Following radiation and organic vapor surveys, a single
near-surface (12-to 15-in. deep) soil sample from the low point of

4.22-4
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each depression was collected as planned (LA803). A precleaned
stainless steel scoop was used to excavate a small hole,
approximately 1-ft diameter and 1-ft deep. The sample was then
o collected from the bottom of the hole. In addition, three
i subsurface soil gas samples were collected as planned equidistant
from around the perimeter of each depression at a depth of 4 ft
; (LA853). This design assumed a lateral migration of any organic
vapors from the depressions into the adjacent soil or tuff (see
Figure 4.22.2).

LA8B04: TA-39, Waste Disposal Pits. One or two inactive disposal
pits are thought to exist north of Building 69 in TA-39. The
exact location and boundaries of the trench or trenches, however,
are unknown. An old LANL map of the site, dating from the 1960s,
showed the approximate outline of two disposal trenches. The
suspected trench area was at the time bounded on the east by a
stand of trees, which appear to predate LANL use of the site, and
bounded on the west by the water pipeline that parallels the road
and is marked by placarded sign posts. Discussions with LANL
personnel at Site TA-39 corroborated the probable existence of two
adjacent trenches, and provided the additional information that
the water pipeline excavation did not uncover any part of the
disposal trenches. The purpose of the geophysical surveys was to
define the trench boundaries within this area.

As planned, magnetics and electromagnetics (Em) were used to
perform the geophysical survey on five 10-ft grids to confirm the
presence and dimension of the previously used disposal pit(s).

Because the disposal trench could contain mixed and possibly
hazardous waste, non-intrusive geophysical methods were employed.
Geophysical methods were selected that would respond to the trench
boundaries, as well as to material that might be buried in the
trench. Magnetic methods were used to detect ferromagnetic
material buried in the trench; induction electromagnetic
techniques will detect changes in conductivity at the trench

4.22-5



B

LANL S&A  Data Document . November 1989 i DRAFT: NOT TO BE CITED

boundaries, as well as metal or other conductive material buried
within the trench. Resistivity and IP methods were used to
determine soil/trench-fill contrasts expected at the boundary of
the trench. In addition, self potential measurements may show
evidence of electrochemical processes caused by the reaction of
waste material with fill material. The disposal pits reportedly
received waste and other debris from the TA-39 operations
contaminated with high explosives. The pits, or a portion of the
pits, are thought to be beneath the asphalt parking area or in the
vicinity of the volleyball/basketball recreational area (see
Figure 4.22.3).

The results of the sampling and analysis requested for the active
pit in TA-39 (see Environmental Problem 14, Request Numbers LA501
and LA507) should be applied to these inactive pits because all of
these disposal areas apparently received the same type of waste.
Therefore no samples from this inactive pit were required. Both
active and inactive pits are situated next to a dry or
intermittent stream bed.

LA805 and LA847: TA-33, Suspected Landfill. A suspected landfill
on the edge of the mesa top in TA-33 may be a source of
radioactive and metal contamination to surface soils in the
adjacent drainage pathway.

Metal fragments and debris were observed along the rim of the mesa
on the southernmost mesa top in TA-33 (Tower Area), near building
TA-33-26. This portion of TA-33 was used as a firing site,
including tests on mechanisms required for the assembly of
weapons. The types of waste generated from these activities
typically include debris and soil that are contaminated with
radioactive isotopes (usually uranium), beryllium, various other
metals (such as lead), and sometimes high explosives. General
practices at the LANL firing sites have included occasional
clearing of fragments, etc., in the working area and regrading as

4.22-6
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needed. TA-33 is located far from the formally designated LANL
landfills: consequently, the debris was left at the site rather
than transported to a formal landfill.

Surface soil samples were collected as planned from the TA-33
landfill face (LA8B05) and sediment was collected from a stream
channel downgradient of the landfill (LA847) (see Figure 4.22.4
and Figure 4.22.5).

Samples were field screened using a photoionization detector to
determine if the sample should be shipped to the laboratory for
volatile organic analysis. No organic vapors were detected and
the soil conditions were dry; therefore, no samples were collected
for volatile organic analysis (samples for other analyses were
still collected). A micro-R meter or equivalent was used to bias
sample collection for radionuclide analysis.

Composite samples from the face of the landfill were collected due
to the large area (approximately 80-ft long) and the need to
determine presence of a wide variety of possible contaminants.
Soil samples for volatile organic analysis were grabs. For
sediment, grab samples from the stream channel were preferred
because of the relatively small, well defined area and interest in
concentrations of contaminants that may be migrating.

Three composite surface soil samples, each consisting of four
subsamples, were collected equidistant along the face of the
landfill (LA805). Three grab samples of sediment were collected
from the downgradient stream/drainage channel at three points
equidistant from each other and adjacent to the landfill (LA847).
Based on visual observation of any moisture or staining of the
soil column, sample depth was between 0 and 6 in. (see

Figure 4.22.5).
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LAB06: TA-46, Suspected Landfill. Based on historical

photographs and CEARP records, the canyon rim at TA-46 has
apparently received debris for a number of years. Concrete
fragments and asphalt can be seen on the surface, suggesting that
construction waste had been placed at this location. If so, there
is a potential for asbestos to be exposed on the land surface. No
records further describe wastes placed in this area. TA-46
activities have involved various solvents, degreasers, acids, oils
potentially contaminated with PCBs, metals, and radionuclides. It
was not known whether any of these substances were placed in the
filled area.

Spatial composite samples were used due to the large area involved
(250 x 100 ft) and the primary interest in presence of a variety
of contaminants. Volatile organic field screening techniques were
utilized.

Three composite surface soil samples, each consisting of four
subsamples, were collected using a 3-in. diameter stainless steel
auger from the filled area. Another composite surface
soil/sediment was collected from the landfill (see

Figure 4.22.6). Sample depth was between 0 and 6 in., based on
visual observation of soil moisture and staining. Per the sample
requester, no samples were collected for volatile organic analysis
because dry or unstained surface or near-surface soil was
observed.

A807: TA-00L, Airpor ndfill. The inactive landfill at the
county airport received waste from LANL, some of which was
radioactively contaminated and some that was nonradioactive but
potentially hazardous and a potential source of contamination to
surface and/or subsurface soils and the vadose zone.

This site has been covered with fill and is situated at the
eastern end and northeastern side of the present Los Alamos County
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Municipal Airport landing strip. It was owned and operated by
LANL until 1966 and received primarily municipal and
"noncontaminated" wastes from the surrounding town residences and
LANL. However, reports indicate that some uranium and possible
high explosives had been disposed at the site. As much as 125 1b
of uranium was accidentally picked up by the refuse crew and
disposed at the landfill. In 1953, 25 1b of this uranium was
recovered; the remainder was covered with soil and Teft in the
landfill. Because this site received laboratory wastes, and
because during early years of operation, "noncontaminated" may
have referred only to "nonradioactive" and/or "non-high
explosive," other hazardous wastes may be disposed at this
landfill. Construction debris, flammable 1iquids, animal
carcasses, and spent o0ils from the motor pool were also disposed
at this landfill site.

Los Alamos County took over ownership and operations in 1966;
since then, the practice of intentional burning has stopped. At
present, the site is covered with relatively permeable soils
(i.e., no capping material). Some construction-type debris
protrudes from the side bank that parallels the Pueblo Canyon
side. As recently as the summer of 1985, the Los Alamos Site
Characterization Program (LASCP), reported the site received
"noncontaminated" debris from TA-5 during the decontamination and
decommissioning activities. That debris was reportedly only the
concrete structures removed from the firing site.

In the past, leachate has been observed flowing out of the
landfill bank onto the mesa top and subsequently into the canyon
side. That area is the safe area beyond the landing strip and has
limited access.

Subsurface soil samples were collected from near the previous
landfill/burn area/dump adjacent to the airport. The landfill is
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located between the canyon rim and the present airport runway. L
Samples were collected from a strip of land approximately 30 ft
wide x 900 ft long that runs parallel to the canyon rim. A fence e
is located along the length of it. It is assumed that any surface '@
contamination runoff or subsurface migration of leachate is in the ¥
direction of the canyon. Due to the large area and primary
interest in determining presence of contaminants, composite B
sampling was utilized.
As planned, fifteen hand augured holes were placed 60 ft apart -
along the centerline of the 30 x 900-ft strip of land adjacent to
the canyon rim using a 3-in. diameter stainless steel auger (see [
Figure 4.22.7). Soil samples from the 6-to 12-in. depth interval
and the 3-ft depth of three consecutive boreholes were each B
composited to form a composite sample for the two depth
intervals. This resulted in the collection of five composite
samples from the 6- to 12-in. depth and five composite samples -
from the 3-ft depth.

o
LA808 and LAB48: TA-0, MDA-C. MDA-C was open from 1948 to 1974 -
and used for disposal of both radioactive and hazardous chemical B
wastes, including 234U. 235U, 235U, and 238U; 239Pu;
241Am; tritium; 22Na; 60Co; 905r; goY; 26Ra; various B
chemicals; pyrophoric metals; hydrides; powders; sealed vessels
containing sodium-potassium alloy; compressed gases; sludge from
the treatment plants at TA-35, DP West, and TA-45; and nickel &
carbonyl. A portion of the landfill was recovered and regraded
in 1984. o
Currently, there is no monitoring of the vadose zone similar to b
the ongoing monitoring at the active RCRA Tandfills.
Consequently, the potential for waste migration has not been fuliy
addressed. Future plans call for studying the site from a .
radiological perspective, but no studies involving chemical waste
have been planned. &
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Soil gas samples were collected, as planned, from 4 ft below the
ground surface at points just outside the MDA-C perimeter fence
(LA8B08). Soil gas sampling was partially biased to the area near
the previous chemical pit on the north side of MDA-C fenceline,
adjacent to the previous chemical pit (6 samples). Twelve
additional soil gas samples were collected around the remaining
MDA-C perimeter fenceline (see Figure 4.22.7).

Three grab samples of sediment (cores 0 to 12 in.) were collected
as planned in the drainage channel at the northeast boundary of
MDA-C. This drainage channel, which receives runoff from part of
the landfill area, was sampled to provide absolute (versus average
concentrations obtained by composite sampling) contaminant
concentrations in the sediment within this potential migration
pathway (see Figure 4.22.7). Exact location and spacing were
determined in the field based on topography and visible sediment

accumulation.

LA810: TA-20, Area 1 Covered Pit. Radioactively contaminated
metal scrap and debris may still be buried in an old covered pit
or landfill and may be a source of subsurface soil contamination.

Area 1 is located at the eastern end of TA-20 in Sandia Canyon.
This burial pit was apparently used only once in 1945 for the
disposal of radioactively contaminated metal scrap and other
debris possibly contaminated with beryllium, high explosives, and

uranium.

The exact location of Area 1 is not known; however, it is believed
to be Tocated in an area across from the existing LANL guards’
firing range, a parking area, and an underground water supply
tank. It is not clear whether the wastes were removed from Area 1
during previous actions.
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Previous sampling programs were performed under the Los Alamos
Site Characterization Program (LASCP) and the CEARP program.
Sampling and analysis of surface soils and a phoswich survey were
performed on a grid pattern that reportedly covered the presumed
burial location. Soils, collected in 1985 under LASCP, were
analyzed for depleted uranium, beryllium, and high explosives.
The results of that effort were unavailable at the time of the
survey, pending LANL review. Under the CEARP program, a
magnetometer study was performed in the general vicinity of the
pit. Preliminary review by the CEARP contractor indicated that no
anomalous conditions were encountered, although it appears that
the most Tikely burial location was not surveyed. The suspect
location appears as a slight depression at the lower end of a
shallow drainage swale (see Figure 4.22.9). If this is the
location of the buried waste, then the potential exists for
migration of contaminants.

It was assumed that there are no significant levels of high
explosives and pyrophoric material and no gas cylinders buried at
this location, and that direct augering into the depression could
be performed with a high degree of certainty with regard to
personnel safety and radiological protection.

Test augering was done to a depth of 10 ft. No change within the
soil was visually detected.

Four composite samples were used to obtain a greater degree of
certainty with regard to presence of contaminants than is possible
with grab samples. However, two grab samples were collected for
volatile organic analysis, based on field PID measurements. Al]l
samples were collected at a depth of 3 ft.

Analytical Design

LA800 and LA804. Geophysical surveys were performed for these
request numbers and have no laboratory analyses associated with
them.

4.22-12
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LA808, LA853, and LA855. Sampling and analysis for these request
numbers utilized subsurface soil gas sampling and subsequent
analysis for volatile organic compounds (see Table 4.22.1).

LA803, LA805, LABO6, LAB0O7, LA810, LA847, and LA848. These
request numbers include soil/sediment grab and composite samples

analyzed for a wide variety of contaminants, depending on the
disposal site use history and known or suspected wastes disposed
(see Table 4.22.1).

Most samples were analyzed for volatile organics and metals to ICP
detection Timits. Other parameters analyzed for on a request by
request basis include PCBs, mercury, environmental asbestos, high
explosives, hydrocarbons, gamma-emitting radionuclides, plutonium,
uranium isotopes, thorium, gOSr, and 226pa (see Table 4.22.1).

4,22.3 Field and Analytical Data

Field Data (including geophysical surveys)

Field spot tests for high explosives, where conducted, were
negative. Field surveys for radiation were performed where
requested. No radioactivity in excess of natural background
radiation (approximately 26-36uR/h) was detected.

Field organic vapor surveys for volatile organic compounds
revealed concentrations of organic vapors from non-detectable
to 105 ppm.

There was no geophysical evidence at site TA-21 (LA800)
indicating the presence of trenches or buried waste at the
suspected "cold" dump location. The geophysical anomalies at
this site correspond to surface clutter, debris piles, or to
observed cultural sources. Physical evidence that this site
has been scraped or excavated leads to speculation that the
dump, if it existed, has since been removed.
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At site TA-39 (LA804), the lateral extent of the suspected
disposal area was roughly delineated by the magnetic,
electromagnetic, and electrical geophysical survey methods.
The trench boundaries are not clearly and consistently shown
by any of the survey methods, but induced polarization, self
potential, and resistivity methods seemed to clearly show one
boundary of the trench along one line. Magnetic and
electromagnetic methods tend to show the extent of the
trench(es) without explicitly showing the boundaries.
Through consideration of all of the data collected, and with
other historical information, a boundary for the disposal
trench(es) was interpreted. This interpretation has an
inherent uncertainty which could be reduced through further
surveys.

Field Data Evaluation (including geophysical surveys)

No high explosives or radioactive contamination was detected in
the sediments below the landfill at TA-33-26 (LA847). The
following 1ists the results of organic vapor surveys using an HNU
photoionization detector field instrument.

Sample Organic Vapors
Location (ppm)
LA80301 Not detected
LA80302 Not detected
LA80303 Equipment malfunction
LAB0304 Equipment malfunction
LA80305 Not detected
LA80306 2.4
LA80307 100
LA80308 Not detected
LA80309 4
LA8B0310 11
4.22-14
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Sample Organic Vapors
Location _(ppm)

LA803 Not detected

LA805 Not detected

LA806 Not detected

LA808 Survey not performed
LA810

LA801 60

LA802 105

LA803 50

LA804 50

LAB48 Survey not performed
LA853 1-7

LA855 1-7

LA800: TA-21, "Cold" Dump. Contour maps of total magnetic field

intensity (after removal of a 52,000 nT datum), and vertical
magnetic gradient were plotted. Electromagnetic, conductivity and
in-phase response, were measured using a Geonics EM-31. The
linear magnetic and electromagnetic, anomalies at the south side
of the survey area were caused by the fence along this boundary.

A Targe magnetic anomaly at the southern boundary was caused by a

parked car.

A few local anomalies occur. The magnetic and electromagnetic
anomaly on line 60 at stations -60 to -70 is associated with a
small concrete slab. The anomaly is too localized to indicate a
waste disposal site. Buried metal associated with an old cistern
or septic tank is a more credible explanation of the anomaly. The
magnetic and electromagnetic anomalies found along lines 100 and
120 between stations -150 to -20 are due to terrain and cultural
debris. The ground slopes more steeply to the north, and the area
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is interpreted to have been used as a "garbage" dump. The absence
of an electromagnetic anomaly, in conjunction with the magnetic
anomaly, supports this interpretation. Further evidence for this
interpretation was observed in the field. 01d rusty C-ration cans
lay on the surface in the area, and there is no indication of
trenching. It is believed that this was an open dump where
garbage was thrown over the side of the hill.

It appears that the original area of interest has been scraped.
No significant geophysical anomalies are present in the scraped
area other than those described above. If a "cold" dump was in
the area investigated, it has been removed.

LAB04: TA-39, Waste Disposal Pits. Contours of magnetic total
field intensity, and of vertical magnetic gradient were plotted.
Obviously, there are many large ferromagnetic objects buried
within the area of interest, as indicated by variability of the
magnetic data. Metallic objects and/or conductors were also
indicated by the EM-31 conductivity and in-phase measurements.

The IP-resistivity profile along line 130 clearly indicates the
east boundary of the trench area between stations -100 and -105
and appears to indicate the west boundary. However, the west
boundary of the trench area is obscured by "noise" generated by
the water line, which intersects line 130 at station -160. The IP
response between stations -150 and -175 is likely due to the
proximity of the water line. The west boundary of the waste
trench is postulated to be between stations -140 and -145. The IP
data might also indicate the boundaries of one of the trenches, or
possibly a stratified fill. The results of the electromagnetic
(Genie) survey that was conducted show a ratio of the received
response from a high frequency "search” signal to that of a Tower
frequency reference signal. The "crossover" from a region of
positive amplitude ratios, to a region of negative values is
indicative of a conductive zone or body. An extremely conductive
zone or body in the near-surface can cause the signal field
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. intensity to approach zero. When the ratio of received signals
approaches zero, a negative response plateau is reached. The flat
response on the western portion of the survey area is indicative

¥ of the presence of an exceptionally good conductor, presumably the

2 water line.

d As it is difficult to pick trench boundaries from magnetic and
electromagnetic contour presentations, a careful examination of
the magnetic and electromagnetic profiles helps reveal the

d anomalous areas in greater detail. Interpreted picks of the
trench boundary were made from these profiles correlated with the

| resistivity, induced-polarization, and self potential plots.
Admittedly, several of the picks were artistic and without firm

i scientific method. The picks were made with knowledge of the

location of the trenches, taken from the map of the area that
showed two trash disposal trenches and with knowledge of the
location of the water line. Nevertheless, a reasonably consistent
interpretation can be made. The picks were plotted on a map and a
1 best-estimate of the trench outline was made for each technique.
A1l of the results were in reasonable agreement along the southern

" d half of the trench, but electric/electromagnetic data tend to
deviate from the magnetic data over the northern portion of the
{ trench. Magnetic data showed the trench boundaries roughly 10 ft

east of the electromagnetic data. The "artistically" chosen
boundary for the trench was an "eyeball" compromise to all of the
4

data.

i ® Analytical Data

Analytical data for the samples collected from the seven
inactive landfill sites encompassed by this environmental
problem are summarized in Tables 4.22.2 through 4.22.7.

: Results of the radiological measurements as given in

Table 4.23.8.
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Note that gamma analysis identified natural activities
(40K, 2321y chain, and 238y chain) in all soil samples
collected for this problem.

A geophysical (LA800) and soil gas (LA855) survey were
performed at the TA-21-259 inactive "cold" dump. No
analytical chemical data resulted from the geophysical
survey. There were no volatile organic compounds detected in
the nine soil gas samples.

Three soil samples (LA803) and ten soil gas samples (LA853)
were collected from the inactive landfill at TA-06. All
three of the soil samples contained 1,2-dichloroethene (6 to
10 pg/kg), barium (170 to 340 mg/kg), cadmium (4 to

7 mg/kg), chromium (12 to 20 mg/kg), and zinc (39 to

52 mg/kg). One of the samples (LA80301) contained 1.2 mg/kg
of beryllium and one other sample (LA80302) contained

12.3 mg/kg of copper. There were no pesticides, PCBs, or
high explosives detected in the three soil samples. No
volatile organic compounds were detected that were
attributable to the ten soil gas samples collected at this
location. Radiological constituents detected include 235y
(0 to 99 pCi/kgW), total uranium (6000 to 8000 ug/kgD),
238Pu, 239+240Pu, and QOSr, at the lower limits of
detection.

Three soil samples (LA805) and three sediment samples (LA847)
were collected from the TA-33-26 inactive landfill site.
There were no high explosives detected in any of the

samples. All three of the soil samples contained barium

(52 to 540 mg/kg), chromium (4 to 6 mg/kg), and zinc (22 to
120 mg/kg). Two of the three samples (LA80501 and 02)
contained copper at 7900 and 2800 mg/kg and sample LA80501
also contained 9.8 mg/kg of silver. All three of the
sediment samples contained barium ’27 to 140 mg/kg) and zinc
(15 to 61 mg/kg). Two of the sampies (LA84701 and 02)
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contained cadmium (approximately 3 mg/kg), chromium
(approximately 4 to 7 mg/kg), and copper (1600 to

2800 mg/kg). Sample LAB4701 also contained 11.3 mg/kg of
nickel. The three soil samples (LA805) contained 235 (481
to 5280 pCi/kgW), notable amounts of 238y in excess of
equilibrium chain values (13,900 to 155,000 pCi/kgW), and
137¢5 (104 to 370 pCi/kgW). Total uranium values for the
three soil samples ranged from 55,000 to 300,000 pg/kgD.
Plutonium-238 and €39%240py concentrations were at the lower
limits of detection. The three sediment samples (LA847)
contained 235y at concentrations ranging from 481 to 1270
pCi/kagW), 238y in excess of equilibrium chain values
(13,900 to 39,000 pCi/kgW), and 137cs (158 to 241 pCi/kgh).
Plutonium-238 and 23%*240py concentrations in all three
sediment samples were at the lower limits of detection.

Four soil samples (LA806) were collected at the inactive
landfill at TA-46. Seven semivolatile organic target
compounds, primarily polyaromatic hydrocarbons, were detected
at concentrations ranging from 21 to 1900 pg/kg. There

were also six polyaromatic hydrocarbon TIC semivolatile
organic compounds detected in sample 01 and one compound was
detected in samples 02 and 04. There were five pesticide
compounds detected at concentrations ranging from 1 to

100 pg/kg and one PCB detected in two of the samples at

160 and 960 pg/kg. Chrysotile asbestos fibers were

detected in three of the four samples at approximately one
percent each. Barium (50 to 83 mg/kg), beryllium (1 to

2 mg/kg), and zinc (19 to 38 mg/kg) were detected in all of
the samples. Silver was detected in sample 01 at
approximately 6 mg/kg, and cadmium (approximately 3 mg/kg)
was detected in sample 02. Chromium was detected in

samples 03 and 02 at approximately 5 mg/kg. Uranium-235 was
detected at 40 to 98 pCi/kgW, total uranium at 2000 to

3000 pg/kgD, 238pu, 239+240py, and 90sr at the

lower 1imits of detection. Cesium-137 was detected at 62 to

155 pCi/kgW.
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Ten soil samples (LA807) were collected at the inactive
landfill at TA-00L. A wide variety of compounds were
detected in various samples indicating an inhomogeneity of
contaminant distribution at this location. Only four samples
were collected for volatile organic analysis.
Tetrachloroethene was detected in sample 07 at 30 pg/kg

and toluene was detected in samples 07 and 10 at 3 and

1 pg/kg, respectively. There also were approximately

ten non-target volatile organic compounds that were detected
in concentrations ranging from 4 to 1900 pg/kg. Twelve
pesticide compounds were detected at concentrations ranging
from 1 to 2000 pg/kg and two PCBs were detected at
concentrations ranging from 450 to 8300 ug/kg. Barium

(69 to 170 mg/kg), chromium (5 to 35 mg/kg), and zinc (34 to
390 mg/kg) were detected in all ten of the samples. Other
metals detected in some of the samples include beryllium

(2 mg/kg), cadmium (3 to 9 mg/kg), copper (7 to 120 mg/kg),
and nickel (12 to 110 mg/kg). Uranium-235 was detected (39
to 124 pCi/kgW) in all samples, while total uranium ranged
from 3000 to 6000 pg/kgD. Cesium-137 concentrations

ranged from 0 to 269 pCi/kgh.

Eighteen soil gas samples (LA808) and three soil samples
(LA848) were collected from the inactive landfill MDA-C at
TA-0. Trichloroethene was detected in four of the eighteen
soil gas samples (0.2 to 0.3 mg/m3). Carbon disulfide was
detected in one of the soil gas samples (LA80809) at

0.4 mg/m3 and one other sample (LA80802) contained
2-butanone at 4 mg/m3. Toluene (4 pg/kg) was the

only volatile organic target compound detected in one of the
soil samples (LA84802). There were eight semivolatile target
compounds (8 to 190 pg/kg) and six TICs (270 to

790 pg/kg), all primarily polyaromatic hydrocarbons,
detected in two of the three soil samples. Four pesticides
were detected in the soil samples at concentrations ranging
from approximately 1 to 36 pg/kg. Barium (28 to
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110 mg/kg) and zinc (22 to 47 mg/kg) were detected in all
three soil samples. Chromium was detected in two of the
three samples (7 to 19 mg/kg) and nickel was detected in one
of the samples at 58 mg/kg. Radiological constituents
detected in all three soil samples included 226p, (800 to
900 pCi/kgD), 23%U (64 to 100 pCi/kgh), total uranium (4000
to 6000 pg/kgD), 238pu (8 to 420 pCiskgh), €39+240py

(328 to 7840 pCi/kgW), and cesium (160 to 395 pCi/kgW).
Americium-241 was detected in sample 02 at 790 pCi/kgh.

Two soil samples (LA810) were collected from the Area 1
covered pit at TA-20 for volatile organic analysis. Acetone
(24 to 35 pg/kg), 2-butanone (110 to 140 pg/kg),

and styrene (1 pg/kg), were detected in both of the

samples. Barium (26 to 55 mg/kg), chromium (4 to 25 mg/kg),
and zinc (26 to 71 mg/kg) were detected in all four samples.
Sample 01 also contained cadmium at 4.2 mg/kg and copper at
619 mg/kg. There were no high explosives detected in these
samples. Uranium-235 was detected in all four samples (63 to
123 pCi/kgW). Total uranium was 4000 pg/kg///d for all
samples. Cesium-137 levels ranged from 37 to 79 pCi/kgW.

Radiological Data

The Radiological Data has been included with the Analytical
Data sections for the reader’s convenience.

Analytical Data Evaluation

LA800 and LA855: Only geophysical requests were required;
therefore, there is no analytical data.

LA803 and LA853: TA-06, Disposal Pits. None of the ten soil gas
samples contained detectable concentrations of volatile organic
compounds that could be attributed to the samples. Barium,
cadmium, chromium, zinc, and 1,2-dichloroethene were detected at
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comparable concentrations in all three samples. Beryllium was
detected in sample LA80301 at 1.2 mg/kg and copper was detected in
sample LA80302 at 12.3 mg/kg. There were no pesticides, PCBs, or
high explosives detected in any of the three soil samples.

LA805 and LA847: TA-33, Suspected Landfill. There were no high
explosives detected in any of the samples. Sample LA80501
contained silver at 9.8 mg/kg. Sediment samples LA84701 and 02
contained copper at 1570 and 2830 mg/kg, respectively. Cadmium
was detected in the same two samples at 2.8 and 3.3 mg/kg,
respectively. Nickel was detected in sample LA84701 at

11.3 mg/kg.

LAB06: TA-46, Suspected Landfill. The most contaminants and the
highest concentrations were detected in composite samples 01l

and 04, which were collected along the streambed. Primarily
polyaromatic hydrocarbon semivolatile organic compounds were
detected in all four samples. Pesticides (beta-BHC, endosulfan I
and II, gamma chlordane, and 4,4'-DDT) were detected in

samples 01, 02, and 04 at concentrations less than 100 ug/kg.

The PCB, aroclor-1260, was detected in samples 02 and 03 at 160
and 960 pg/kg, respectively. Chrysotile asbestos fibers were
detected in all samples from the fill Areas (01, 02, and 03) at
approximately 1% by weight. Comparable concentrations of barium,
beryllium, and zinc were detected in all four samples. Chromium
was found in comparable concentrations in samples 02 and 03,
collected from the center and southern fill areas, respectively.
Silver (sample 01) and cadmium (sample 02) were found at
concentrations less than their respective CRDLs.

LA807: TA-00L, Airpor ndfill. There were only four volatile
organic samples collected (06, 07, 09, and 10) at the west end of
the landfill. There were no volatile organic compounds detected
in sar 2 06. However, there were approximately a half dozen
isomer Sf aromatic solvents detected in the other three samples.
These ._mpounds may be indicative of petroleum distillates, such
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as diesel fuel or light oils. Because the samples were not
analyzed for semivolatile organic compounds, it is not possible to
confirm the presence of petroleum distillates. There were no high
explosives detected in any of the samples.

The majority of the pesticide/PCB contaminants were detected in
samples 01 through 03, with ppm concentrations of endosulfan I and
4,4’ -DDT detected in sample 02 (3-ft depth). Aroclor-1254, was
detected at ppm concentrations in samples 05 and 06. Samples 07
through 10 contained a number of pesticides, all at concentrations
less than 210 pg/kg. 4,4'-DDT, and/or the breakdown products
4,4'-DDD and 4,4’ -DDE, were detected in all of the samples
collected at the shallow depth. The highest concentrations were
at the east end of the landfill and the lowest concentrations were
at the center of the landfill (samples 05 and 08). All of the
samples collected at the 3-ft depth contained DDT and/or its
breakdown products, with the exception of sample 06.

Barium, chromium, and zinc were detected in all of the samples.
Barium concentrations appear to be of comparable magnitude at both
sampling depths for all location. Chromium concentrations found
in the samples from the middle composites (05 and 06) are two to
three times higher than those observed in the rest of the
samples. Zinc was detected in samples 01 and 02, from the
easternmost sampling location, at levels three to four times
greater than those found in the samples from the other locations.
Copper concentrations found in samples 01 and 02, and in 05

and 06, were of comparable magnitude with respect to depth, and
were higher than copper concentrations determined in the rest of
the samples. Cadmium was found at comparable concentrations in
all shallow depth samples and in four of the five deeper samples.
The middle composite (05 and 06) and sample 04 also contained
nickel at concentrations between 12 and 110 mg/kg.
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LA808 and LA848: TA-0, MDA-C. 2-Butanone was detected in one of

the soil gas samples collected adjacent to the chemical pit (02).
No other volatile organic compounds were detected in the six soil
gas samples collected near the chemical pit. Twelve addition soil
gas samples were collected around the perimeter of the landfill
area. Carbon disulfide (sample 09) and trichloroethene

(samples 09, 12, 15, and 17) were the only volatile organic
compounds detected in these samples. Carbon disulfide may be a
naturally occurring by-product of biological degradation
processes.

There were also three sediment samples (LA8B48) collected from a
drainage channel between the collection points for soil gas
samples LA80808 and LA80809. No volatile organic compounds were
detected in sample LA84801, collected nearest the landfill
perimeter. Two solvents, acetone and toluene, were detected in
sample LA84802. The terpene TICs detected in samples 02 and 03
may be naturally occurring (vegetation by-products). The highest
number of semivolatile organic compounds were detected in

samples 02 and 03 (none were found in sample 01). Sample 02
contained six semivolatile target compounds and three TICs, and
sample 03 contained five target compounds and three TICs. The
majority of semivolatile organic compounds found in samples 02
and 03 are polyaromatic hydrocarbons, which may be indicative of
petroleum distillate contamination. 4,4’-DDT was detected in all
three sediment samples, at concentrations ranging between 4 and
16 pg/kg. 4,4'-DDD, a breakdown product of 4,4’-DDT, was also
found in samples 02 and 03. Endosulfan I and gamma-chlordane were
detected in sample 02. The detection of gamma-chlordane, a
weathering by-product of technical chlordane, may indicate the
past presence of technical chlordane. Barium and zinc were
detected in all three sediment samples. Concentrations of these
elements in samples 02 and 03 are of comparable magnitude, and two
to three times higher than those found in sample 01, which was
:0llected nearest the landfill perimeter. Chromium was detected
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in samples 02 and 03, with the concentration in sample 03 being
over twice that found in sample 02. Sample LA84803 also contained

nickel (58 mg/kg).

LA810: TA-20, Area 1 Covered Pit. Acetone, 2-butanone, and
styrene were detected in the two soil samples at comparable

concentrations. Terpene isomers also were detected in both
samples; the terpenes may be indicators of petroleum distillates
or natural by-products from the large pine tree in the vicinity.
There were no high explosives detected at this location.

Barium, chromium, and zinc were detected in all four samples from
this location. Barium concentrations were of comparable magnitude
in all samples. Chromium and zinc concentrations found in

sample 01, collected from the west side of the depression, nearest
the area of previous study, were higher than those found in the
other three samples by five and three, respectively. Copper

(619 mg/kg) and cadmium (4.2 mg/kg) were also found in sample O0l.

LAB55: TA-21, "Cold" Dump. There were no volatile organic
compounds detected that were attributable to any of the nine soil
gas samples collected at this location.

Radiological Data Evaluation

The gamma analyses indicated the presence of the natural
activities (30K, 232Th chain, and 238U chain) in all thirty
samples. Uranium-235 was observed in 29 of the 30 samples, and
except for the six samples from requests 805 and 847, the observed
activities ranged from 39 to 124 pCi/kgW. For the remaining six
samples, the 235y activities were higher, namely 481 to

1370 pCi/kgW for those from the drainage from the TA-33 suspected
landfill (LA847) and from 2530 to 5280 pCi/kgW for the samples
from the suspected TA-33 landfill face. Cesium-137 was also
generally present, being observed in 25 of the 30 samples at
levels of 30 to 539 pCi/kgW. The larger activity levels were
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scattered among several sites, namely those above 300 pCi/kgW were
593 pCi/kgW from LA80303 from Area TA-6, 395 pCi/kgW from Area
MDA-C in TA-50 (LA84802), and 371 pCi/kgW from LA80501 taken from
Area TA-33.

Amounts of 238U in excess of the natural equilibrium for this
chain were observed in the TA-33 Area where the higher 235y
activities were found. These values were 13,900 to 39,000 pCi/kgW
in the TA-33-26 1andfill drainage Area (LA847) and 75,000 to
155,000 pCi/kgW in the TA-33 suspected landfill (LA805). Two
samples from MDA-C in TA-50 (LA848) contained 2%1Am at 310 and

790 pCi/kgW. The only other observed gamma activities were

109¢q (<2000 pCi/kgW) in LABO604, 7Be (270 pCi/kgW) in

LAB0709, and 90Co (27 pCi/kgW) in LA84701.

The results of the other radiological measurements correlated well
with those from the gamma analyses. Alpha spectra were measured
for 16 samples (for all requests except LA807 and LA810). For 12
of these samples, the result for 238Pu were lower Timits of
detection, from <5 to <39 pCi/kgD, and two other values were 29
and 34 pCi/kgD in LA80303 and LA84701, respectively. The two
highest 238py activities observed were 190 and 420 pCi/kgD in

two samples (LA84802 and LA84803) from MDA-C in TA-50; these two
samples also had observable amounts of 241pm. A similar pattern
was observed for 239+240p,  seyen samples gave limits (<9 to

<51 pCi/kgD), six others had values of 8 to 182 pCi/kgD, and the
three samples from MDA-C in TA-50 had larger activities of 328,
5280, and 7840 pCi/kgD. The samples with two largest values also
exhibited measurable concentrations of 241am.

The alpha spectral analyses also give 230Th activities of 1000
to 4900 pCi/kgD in LA805, LA806, LA810, and LAB47. In addition,
226p, activity was observed at levels of 800 to 900 pCi/kgD in
LA848.
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Strontium-90 measurements on LA803, LA806, and LA848 only provided
lower limits of detection (e.q., 905y was not detected in these

samples).

The results of the total uranium concentration measurements
correlated well with the 238y results from the gamma analyses.
Except for the samples from the TA-33 Area (LA8B05 and LA847), the
concentrations ranged from 2000 to 8000 ug/kgD. For those

from the TA-33 Area, the concentrations were 55,000 to

150,000 pg/kgD in the drainage (LA847) and 172,000 to

380,000 pg/kgD in the suspected landfill face (LA805).

4.22.4 Limitations and Qualifications

o

Data Quality Level

The sampling design, sample collection, and documentation are
Quality Level I. The analytical data are generally Quality
Level I or II, with the following Quality Level III exception:
mercury data for LA803 and LA853 (excessive holding time).

Field data

Data collected for field measurements for LA847 were collected
according to DOE Environmental Survey protocols.

There were no deviations from the S&A plan in the collection of
the samples for LAB47.

Analytical Data

The data user should be aware that the Q flag used for the
volatile organic soil gas data (LA808, LA853, and LA855) indicates
that the compound value listed was quantitated using the initial
calibration response factor instead of the daily continuing
response factor, since the daily response factor differed from the
initial by more than 50%. Note that most of the soil gas samples

except for trip blank LA91801 contained 1,1,1-trichloroethane
4.22-27
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(1,1,1-TCA) at comparable concentrations. The associated method
blanks did not contain 1,1,1-TCA, but one of the associated trip
blanks did, and so did the calibration gas field standard, I
LA90501. Trichlorofluoromethane was also detected at low ppb L 4
levels in the majority of the soil gas sample canisters. These i
contaminants seem to be associated with the canisters and
therefore were not reported in the results tables. It is possible
that these compounds were used by the manufacturer as a metal
cleaner in the canister manufacturing process.

LA803 and LA853: TA-06, Disposal Pits. The total holding time
for pesticide/PCB samples was exceeded by 26 days. No target !
pesticide or PCB compounds were detected in any of these samples.
There is a possibility of false negatives due to degradation prior
to sample extraction. No munitions were detected but the holding
time for these samples was also exceeded by 5 days. Therefore,
there is also a possibility for false negatives associated with

——

the high explosives data.

Total holding times for mercury analyses were exceeded for these .
samples by 26 to 35 days. Due to the potential volatility of the Q‘”}.
analyte, low quantitative bias is possible, and reported mercury
values may not be representative of the samples as collected.
Matrix spike recoveries associated with these samples were high
for barium (148%), beryllium (176%), cadmium (141%), and chromium

(160%). True concentrations for these elements may be only 68%, &
57%, 69%, and 62% of reported concentrations, respectively. Given
the general consistency of the high spike recoveries, an error in [

internal standard addition to the spiked sample would also explain
the apparent high recoveries. However, without supporting data
for this assumption, no further conclusions may be drawn.

LA805 and LAB47: TA-33, Suspected Landfill. No high explosives
were detected and there is no adverse impact to the data quality.
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The samples associated with request LA805 were analyzed for ICP
metals in a common analytical batch (SDG). Reported zinc
concentrations may have high bias due to 3.7 mg/kg zinc detected
in the associated preparation blank. The reported silver value
for sample LAB0501 may have high bias due to 3.6 mg/kg silver
detected in the associated QC blanks. The matrix spike recoveries
for barium (72.4%) and silver (43.4%) are less than the lower 75%
control limit, indicating low recoveries of these analytes from
the sample matrices. True barium concentrations may be as much as
140% of the reported values due to low bias. Reported silver
values may have low bias, and true silver concentrations could be
as much of 230% of the reported concentrations. Duplicate RPDs
for barium (107%), chromium (105%), copper (195%), and zinc (60%)
are outside the 20% control 1imit. Sample inhomogeneity may be
responsible for the high RPDs. True concentrations for these
elements may vary by the same percentages as the RPDs from the
reported values.

Samples associated with request LAB47 were also analyzed for ICP
metals in a common SDG. Cadmium was detected at 1.7 mg/kg in the
QC blanks, and therefore, reported values may be biased high by a
similar amount. Two matrix spikes were performed with this SDG.
The spike recovery for copper was outside the 75-125% control
limits for the first spike (-1680%), but was in control for the
second matrix spike. Because of the conflicting matrix spike
recoveries, the impact of the out-of-control-spike recovery on
copper data quality is difficult to determine. For the spike
recovery, which was out of control, the sample result for copper
was higher by an order of magnitude than the spiked sample result,
which suggests possible sample inhomogeneity, external
contamination, or an unidentified interference. The duplicate RPD
for chromium (43.1%) is outside the 20% control T1imit. The
imprecision associated with chromium quantitation is therefore
higher than normal, and true chromium concentrations may be
between +43% of the reported value.
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LA806: TA-46, Suspected Landfill. The quality of the volatile
organic, pesticide/PCB, and asbestos data indicates no adverse
impact to the data usability. However, minimal QC information was
provided with the asbestos samples to assess the data quality. No
data for control samples was provided. However, because no
asbestos was detected in these samples, there is no apparent
adverse impact on data quality.

The ICP metals samples for this request were analyzed in a common
SDG with the samples from request LA847. Therefore, the same
limitations and qualifications listed for that request also apply
to samples from LA806. Additionally, beryllium was detected in
the associated QC blanks at levels up to 1.2 mg/kg (greater than
the CRDL, and therefore out-of-control). Reported beryllium
concentrations for these samples may be biased high by a
comparable amount.

LA807: TA-00L, Airport Landfill. There is no adverse impact to
the usability of the volatile organic, pesticide/PCB, or high
explosive data indicated by QC data.

Cadmium (1.5 mg/kg), zinc (3.7 mg/kg), nickel (3.8 mg/kg), and
beryllium (0.4 mg/kg) were detected in QC blanks associated with
ICP metals determination for these samples. Reported
concentrations of these compounds therefore may be biased high by
comparable amounts. The matrix spike recovery for barium (72.4%)
is less than the lower 75% control 1imit, indicating low recovery
of this analyte from the sample matrix. Reported barium values
may have 40% low bias, and true barium concentrations may be as
much as 140% of reported values. Duplicate RPDs for barium
(107%), chromium (105%), copper (195%), and zinc (60%) are outside
the 20% control limits. Sample inhomogeneity may be responsible
for the high RPDs. True concentrations may vary by the same
percentages as the RPDs from the reported values.
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LA808 and LA848: TA-0, MDA-C. Analysis of samples for volatile
organic analysis (LA848) missed the total holding time by 3 days.
There is a possibility for false negatives and also for low bias
v to the quantitative values. No other adverse impact to the
I usability of these data is indicated by QC results.

No adverse impact to reported data quality is indicated by QC
samples for the semivolatile organic data, volatile organic soil
gas data, pesticide/PCB data, or metals data.

LA810: TA-20, Area 1 Covered Pit. The data user should be aware
4 that detected volatile organic compounds similar in chemical
nature to benzene, toluene, and chlorobenzene (e.g., styrene) may
] be overestimated by as much as 50%, as indicated by matrix spike
recoveries. Acetone, detected in sample 01 and 02 and not in the
associated method blank, may be biased high by as much as 60%
because it is a common Tab contaminant. 2-Butanone, also reported
in the results table because it was not found in the associated
t method blank, may be biased high by approximately 20%. No
\ munitions were detected and there is no adverse impact to data
o quality.

Sample 01 was analyzed for ICP metals in a separate SDG from the

other samples for this request. Matrix spike recovery for barium

(72.4%) associated with this sample is less than the lower 75%

@ control limit, indicating low recovery from the sample matrix.
The reported barium value may have low bias, and true barium

i ] concentration may be as much as 160% of the reported value.

Duplicate RPDs for barium (107%), chromium (105%), and zinc (60%)

are outside the 20% control limit. Sample inhomogeneity may be

responsible for the high RPDs. True concentrations may vary by

the same percentages as the RPDs from the reported values.

Samples 02, 03, and 04 were analyzed for ICP metals in a common

* SDG. Calibration blank results were consistently less than the
negative CRDL for chromium. Results of standards run at two times
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the CRDL (approximately 4 mg/kg for chromium) indicate that the
analytical accuracy for this element at the low end of the
calibration range is only 50% of true value (i.e., true values may
be 200% of reported values for reported sample concentrations less

than approximately 20 mg/kg.

LAB55: TA-21, "Cold" Dump. There is no adverse impact to the

usability of the soil gas data obtained for this request number
indicated by associated QC results.

Radiological Data

The results of QC checks indicate that the performance of the
instruments and the analytical methods were adequate to ensure
accuracy and reproducibility of the results obtained using them.
In addition, the background seen by each instrument/detector was
sufficiently low and constant to ensure accurate compensation for
background effects.

The uncertainties cited in the tables for the total uranium
results appear to be ten percent of the reported concentrations.
Unfortunately, the uncertainties were reported with the same
number of significant figures as the concentrations. Therefore,
when using the total uranium results, the reader should round the
uncertainties to one less significant figure.
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ENV. PROB. 22 LA80OO
TA-21 Cold Dump Site for
Geophysical Survey and
Soil Gas Sampling Locations
- 400N
Middle of impoundment
for sewer drain ._ﬁ_______\_'ﬂe, 09
®
313N 300N
Low areain Middle of tin can area -—-._._.______?2 71 W
mounds of asphalt 270 N
Low areain 2 ft west of 190 W
mounds of asphalt sewer line
- 200N
Low point in
central area 04
=4 02, T 07
150 N ® 155N .
577w 140N 168 W 140 N
497 W 03 83w < 100N
1 ft west of
4 08
High point in central area /"35 N concrete cistern ——— g
350 W 56 N
61W
L 1 1 1 1 1
600 W 500 W 400 W 300w 200w 100 W 0

SCALE: 1in. = 100 ft

e — Sampling locations (LAB55)
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ENV. PROB. 22 LA803/853
-
Sampling Locations at
TA-6 South of Two Mile
Mesa Road
Two Mile Mesa Road —= {0 TA-06-37 (concrete saucer)
i : I
| \ |
I ; |
| | | .
&) " I F
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~1 | )
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02 I Pit #1 06,10 |
3 671t " |08
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24 ft
SCALE: 1in. = 40 ft
® — LABO3 (01-03) center of pits
A — LAB53 (01-10) perimeter of pits
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ENV. PROB. 22

LA804

Figure 4.22.3
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Survey at TA-39
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ENV. PROB. 22

LA8B0OS

Sampling Locations at
TA-33 Landfill

Barbed wire fence

Concrete
retaining
wall -

¥ # > 5 3 2
83 ft
Area of landfill
debris =
2
2 e
= ®
T Tt 17 {/Z/ ZaH
o
7T /lssass%
Subsample Aliquot locations
(Aliquot spacing = 7 ft apart)
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LA8B47
Sampling Locations at
TA-33-26 Landfill
1’

aL

Bldg. 26

2
®.
N 2
ﬁ iy e %
ﬂ.} _ a3
Landfill e
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"~ la——— Rock
F-‘\
Pipe of unknown
4 ° origin
i J A
Steep drop off
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4
i
Composite subsample locations
L] e —01
© —-02
a4 —03
w

l

Figure 4.22.5
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ENV. PROB. 22

LABO6

Sampling Locations at
the TA-46 Landfill Area

Composite subsample locations

=01
-02
=03
-04

D OO

Bldg. 25

NOT TO SCALE

[—

Bldg. 158

Figure 4.22.6 4.22-38
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ENV. PROB. 22 LA8O7

Sampling Locations at
Airport Landfill in TA-OOL

Security
fence Pueblo Canyon
\ Canyon rim -
———
C *9Begp o

C e7B e7A 450

10C 108 10A 8C

Airplane 8B ga e 5B 454 ©3C o3
tie down 6C 68 6A 4 .43 .22 ';8 o1B o1A
- 900 ft \282‘\

Landfill

NOT TO SCALE:
Subsample spacing = 60 ft
EXPLANATION

e — Subsample location
(odd numbers are from 0.5 to 1.0 ft in depth,
even numbers are from 1.0 ft to 3.0 ft in depth)
A B,or C refers to each subsample
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ENV. PROB. 22 LAB80O8/848

Sampling Locations at
TA-0, MDA-C Landfill Area

=, lz

@ — Soil gas sample locations (Req. No. LAB08) B
A— Sediment sample locations (Req. No. LAB48)
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ENV. PROB. 22

LA8B810

Sampling Locations at
TA-20 Suspected Landfill
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Sandia Canyon truck route
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. 4.23 Environmental Problem 23--Open Dumps and Boneyards
o Request Numbers: LA811, LA813, LA815, LA817, LA818, LA850,
= 4 LA851, LA852, and LA856
7l
® Requester: J. Clay/K. Sichelstiel
|
B . Finding and Basis:
ﬂ Open dumps and boneyards at LANL are potentially a source of
radioactive and/or hazardous chemical contaminants that present a
il risk due to direct contact or that may migrate to surface soils
and cause an environmental contamination problem.
i

Twenty-four open dumps and boneyards were visited during the
survey. Piles of waste and radioactive equipment were observed

4 exposed on the land surface at a number of the sites. Six open
dumps and two boneyards were of particular concern based on the

! types of waste/material seen on the surface, proximity to drainage
pathways, and accessibility to the site. Those sites are in the

# v following technical areas:
Open Dumps Boneyards
% TA-0, MDA-M (LA811, LA850) TA-14 (LA817)
TA-15, MDA-Z (LA813, LA851) TA-36 (LA818, LA852)

. TA-22 (LA815, LA8S6).

4.23.1 Sampling and Analysis Objectives
® Statement

The S&A objective was to determine the presence of radioactive or
g hazardous chemical contaminants in surface soils in and around
selected open dumps and boneyards. Evidence of contamination will
be based on concentrations found in comparison with background
levels (analysis performed using CLP suggested minimum detection

limits).

v 4.23-1
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Samples were biased toward stained areas, areas of elevated 3

radiation readings, areas immediately adjacent to wastes or
equipment, and low areas (where runoff would likely collect) that
would serve as an accumulation point for contaminants. -

Sampling and Analysis Design

Sampling Design

Table 4.23.1 summarizes the sampling and analytical requests and =
the analyses performed.

LA811 and LA850: TA-0, MDA-M Open Dump. Seven targeted grab
samples were collected as planned around the MDA-M open dump
(LA811). Target grab sampling of surface soils/sediment was used
because of the sites’ extreme heterogeneity and the survey’s
interest in absolute contaminant concentrations in the sediment in
drainage channels (migration pathways). A grab sample of
soil/sediment was collected as planned from four separate major :
drainage channels immediately downgradient of the dump. Another
sample was collected in the area containing visible amber and
clear glass lab bottles. A sample was also collected from the
area containing visible metal debris, paint/solvent cans, and
trash cans. The final sample was collected from the area
containing concrete debris (see Figure 4.23.1). Samples were
collected from a depth of between 0 and 6 in. using a 3-in. dia B
stainless steel auger, based on visual observation of moisture or

=

staining of the soil column. Field screening for organic vapors &
detected slightly elevated (2 ppm) concentrations at all but one
sampling site (LA81104).

Several waste piles contained a material that appeared to be
asbestos. Although the S&A Plan specified at least one sample

4.23-2
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would be collected for asbestos analysis, three grab samples of
suspected bulk asbestos were collected from three representative

waste piles (LA850).

LA813 and LA851: TA-15, MDA-Z Open Dump. Surface soil samples

were collected as planned in and around the TA-15, MDA-Z open
dump. Samples collected for chemical analysis (LA851) were
composited (except volatile organic analysis grab samples) since
detection of contaminant presence was the objective. Four spatial
composite samples of surface soil were collected for LA851. Each
composite consisted of four subsamples. Three of the composite
sets were collected from the top of the dump area and adjacent
area containing steel blast mats. The fourth composite sample was
collected along the base of the downslope side of the Tandfill
(see Figure 4.23.2).

A survey of the sampling locations for organic vapors produced one
reading of 10 ppm at location LA85104. However, this may be a
spurious reading because of the moderate rain during sampling.
Surface soil samples were collected at a depth between 0 and

6 in., based on visual observation of any moisture or staining of
the soil column. A portable radiation meter was used to bias
samples collected for radiation analysis (LA813). A previous
radiation survey detected up to 20,000 cpm in this area.

Five grab samples of surface soil were collected as planned for
metals to ICP detection limits and radiation analyses for request
number LA813 (see Figure 4.23.3). A radiological survey was
performed before sampling began. Several areas covered with a
grey-colored material were found to be contaminated. Three of
these locations LA81301 (80 pR/h), LAB1302-03 (2 pR/h),

and LA81304-05 (1000 pwR/h) were flagged and subsequently

sampled. Many pieces of uranium oxide (yellow cake) were noticed
throughout the area. These pieces of uranium oxide produced
radiation measurement up to 114,000 cpm and 900 pR/h. Uranium
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oxide was visible at four of five locations (LA81302 was the
exceptien). However, large uranium oxide pieces were not
intentionally included in the samples. After sampling was
completed, a piece of uranium oxide was surveyed with different
field instruments. Results of the surveys indicated 8000 cpm
alpha radiation and 30 pR/h at contact.

LA815 and LA856: TA-22, Marsh Disposal Area. Near surface soils
from within the marshy area at TA-22 were collected as planned
(LA815), as were subsurface soil samples at the downgradient
perimeter of this area (LA856) (see Figure 4.23.4).

Due to uncertainty with regard to disposal history and potential
high explosives, no direct coring was attempted within the
marsh/disposal zone. Near surface soil samples were collected
within the marsh and subsurface boring samples at the downgradient
perimeter. It was assumed that any contaminants within the area
would have migrated at least slightly beyond the perimeter in the
shallow zone (5 ft or less) that would be detectable in soil core
samples. Composite samples were collected because determination
of the presence of contaminants was the primary concern. One near
surface (1-ft depth) soil composite (consisting of four
subsamples) was collected from each of three different regions
within the marshy area in TA-22, east of Buildings 91 and 93, and
north of Building 34 (LA815). In addition, three soil core
composite samples were obtained on the downgradient east perimeter
of the swamp (LA856). The core samples each were collected to a
5-ft depth. A 3-in. core section was removed at the surface and
at 1-, 2-, 3-, 4-, and 5-ft depths; mixed; and a single composite
obtained to reflect the average concentration throughout the core
length. Three grab samples for volatile organic analysis were
collected for both LA815 and LA856. Each sample was obtained from
one of the composite subsamples based on elevated HNU
photoionization detector readings, or at random when no organic

4.23-4
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vapors were detected. Elevated measurements were recorded only at
location LA81503. A maximum of 100 ppm was measured at this

Tocation.

LA817: TA-14. Boneyard Navy Drums. Composite samples of surface
soil were collected in the area where empty steel drums were
stored. The drums had been used for a previous experiment.

Although the experiments with these drums were performed at a
different location, it is assumed that their present storage
(unprotected and outdoors) may be contributing contamination to
the surrounding soil.

Three composite surface soil samples, each consisting of four
subsamples, were collected using a 3-in. diameter stainless steel
auger; sample LA81703 was collected from within an 8 x 30 ft area
encompassing approximately 16 drums and adjacent to a large
horizontal pressure vessel. A radiological survey was performed
prior to sampling to bias samples. The old mat placement sites
were determined to be contaminated (27-32 pR/h), and the cable
mats were also slightly radioactive. Sample LA81702 was collected
from the perimeter of the existing cable mats. Sample LA81701 was
collected from within the former drum storage area. Figure 4.23.5
shows the locations and radiation measurements at the sampling
locations. The former drum storage area (drums were removed in
the interval between the survey and sampling) was not found to
have detectable radioactivity. The area is located in the
boneyard north of Building Q-34 and 40. Sample depth was 0 to

3 in.

LA818 and LA852: TA-36, Boneyard. Surface soil samples were
collected as planned for radiation and chemical analyses at
various points within the TA-36 boneyard.

Due to the high degree of heterogeneity and multiple areas of
concern within the boneyard, target grab sampling was employed.

4.23-5
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Samples for radiation analysis were biased using a radiation meter

to select sampling points. Radiation readings up to 14,000 cpm

were noted during the Survey Team investigation. The

photoionization detector was used to field screen samples for -

volatile organic analysis for LA852. &
Samples were collected from the boneyard in TA-36 on the east side o
of the road leading to Minie Firing Site. Six targeted grab
samples of surface soil were collected for radioactivity analysis
(LA8B18) (see Figure 4.23.6). A radiological survey of the TA-36 b
Boneyard was completed before sampling began. Four locations were
identified as exhibiting above background radioactively: LA81801 1
(100 wR/h), LA8B1802 (100 pwR/h), LAB1804 (31 wR/h), and
LAB1805 (45 uR/h). - I
Six additional surface soil grab samples were collected using a !
3-in. dia stainless steel auger from visibly stained areas or -
areas downgradient of debris/waste that could contribute
contaminants to the surface soil (LA852) (see Figure 4.23.7). g
Samples were collected between 0 and 6 in. in depth, depending on -
visual observation of staining or moisture in the soil column. i
Only two samples for volatile organic analysis were collected
(LA85203 and LA85204) based on field surveys for volatile organics &
that detected 2 ppm and 15 ppm.
Analytical Design e
A summary of sampling and analytical requests and completion o
information can be found in Table 4.23.1.
M

A811 and LA850: TA-0, MDA- en Dump. Samples for LA811 were
analyzed as planned for volatile organic compounds, metals to ICP
detection limits, environmental asbestos, uranium, plutonium, .
905r, and gamma-emitting radionuclides. Samples for LA850 were
analyzed for bulk asbestos only. £

L
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LA813 and LA851: TA-15, MDA-Z Open Dump. Samples for LA813 were
analyzed as planned for high explosives, metals to ICP detection
limits, gamma-emitting radionuclides, uranium isotopes, and
thorium isotopes. Samples for LA851 were analyzed as planned for
volatile organic compounds, high explosives, and metals to ICP
detection limits. A field volatile organic screening technique
was used to determine whether or not samples would be collected
for laboratory analysis for volatile organics. Only samples
collected from areas where the field test exhibited a positive
result were analyzed (samples exhibiting positive readings for
volatile organics were discarded and a new sample from that site
was obtained for laboratory analysis).

LA815 and LA856: TA-22, Marsh Disposal Area. Samples were
analyzed as planned for volatile organic compounds, high
explosives, metals to ICP detection 1imits, and environmental
asbestos.

LA817: TA-14. Boneyard Navy Drums. Samples were analyzed as
planned for metals to ICP detection limits, uranium, plutonium,
9OSr, and gamma-emitting radionuclides.

LA818 and LA852: TA-36, Boneyard. Samples for LA852 were analyzed
as planned for volatile organic compounds, metals to ICP detection
limits, and high explosives. Samples for LA818 were analyzed as
planned for gamma-emitting radionuclides, uranium isotopes, high
explosives, and metals to ICP detection limits.

Field and Analytical Data

Field Data
The field spot tests for high explosives were negative for

all samples. Other field data are included in the sampling
design sections to add continuity to the discussions.

4.23-7
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® Field Data Evaluation &
None. E
o
® Analytical Data B
The analytical data for this environmental problem are €
summarized in Tables 4.23.2 through Tables 4.23.6. The -
results of the radiological measurements related to this
problem are given in Table 4.23.7. bk
The Radiological Data section has been incorporated in this #
section to provide the reader with both analytical and
radiological data for each location within this Environmental h
Problem.
LA811 and LA8501: TA-0, MDA-M Open Dump. There were no b
volatile organic target compounds detected in these samples
from the MDA-M open dump (LA811). However, hydrocarbons were [
tentatively identified (see Analytical Data and QC Tables,
Appendix E), which may be indicative of petroleum distillate ‘ikaa
contamination, such as fuel or oil at this site. There were
eleven polyaromatic hydrocarbons semivolatile organic ,
compounds detected in two of the seven samples (LA81106 and .
LA81107) at concentrations ranging from 42 to
860 pg/kg. Approximately one percent each amosite and e
chrysotile asbestos fibers were detected in one sample
(LA81107). Barium (80 to 530 mg/kg), beryllium (0.4 to i
1.2 mg/kg), chromium (7 to 19 mg/kg), copper (5 to
1700 mg/kg), nickel (5 to 58 mg/kg), and zinc (15 to b
60 mg/kg) were detected in all seven of the samples. Lead
was detected in three of the samples at concentrations
ranging from 110 to 270 mg/kg. Silver also was detected in b
two of the samples at concentrations of 30 and 46 mg/kg.
Three additional samples of suspected bulk asbestos were 18
-
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collected from this location (LA850). One of the three
samples contained 10% amosite and 5% chrysotile asbestos
fibers (sample LA85002).

Cesium-137 (65 to 5500 pCi/kgW) and natural activities were
observed in all ten of the samples collected from locations
in the TA-0, MDA-M open dump (LA81101-LA81107 and
LAB5001-LA85003). Results of one sample (LA81105) indicated
the presence of 238p,, (5 pCi/kgD); two samples (LA81103 and
LA81107) contained 29Sr (540 and 560 pCi/kgD,
respectively); and LA81101, LA81105, and LA81107 contained
239+240Pu (16, 26, and 1440 pCi/kgD, respectively). All
seven of the samples for request LA811 contained measurable
amounts of 239y (61 to 107 pCi/kgW) and total uranium (2000
to 4000 pg/kgD).

LA813 and LA851: TA-15, MDA-Z Open Dump. Four composite sofil
samples (LA851) were collected from the top of the MDA-Z open
dump at TA-15 and from the downslope side of the landfill.

No high explosives were detected in any of the composite
samples from the TA-15, MDA-Z landfill (LA851).
1,1,1-Trichloroethane was detected in all of the LA851
samples at concentrations ranging from 2 to 3 pg/kg.

Acetone, toluene, and four aromatic TICs also were detected
in one of the four samples at concentrations less than

26 pg/kg. Metals detected in all of the LA851 samples
include barium (68 to 130 mg/kg), beryllium (1 to 10 mg/kg),
and zinc (20 to 38 mg/kg). Cadmium (approximately 3 mg/kg)
and chromium (8 to 11 mg/kg) were detected in two of the four
samples. Copper was detected in three of the samples at
concentrations ranging from 44 to 130 mg/kg. Nickel and
silver were also detected in one of the samples at 14.0 and
15.3 mg/kg, respectively.

All four of the samples obtained for request LA851 contained
natural activity and two contained I37¢s (LA8B5110 at

4.23-9
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210 pCi/kgW and LAB5104 at 365 pCi/kgW), 23°U (LA85102 at
1290 pCi/kgW and LA85103 at 3030 pCi/kgW), and 238y in
excess of the natural equilibrium amount (LA85101 at
144,000 pCi/kgW and LA85103 at 297,000 pCi/kgW).

Five additional grab soil samples (LA813) were collected from
areas in the MDA-Z open dump based on results of the field
radiation survey. No high explosives were detected in any of
these samples. Metals detected in all five grab samples
include barium (84 to 140 mg/kg), beryllium (4 to 29 mg/kg),
chromium (40 to 83 mg/kg), copper (130 to 1160 mg/kg), silver
(17 to 52 mg/kg), and zinc (19 to 69 mg/kg). Cadmium (2 to
26 mg/kg), lead (120 to 430 mg/kg), and nickel (12 to

130 mg/kg) were also detected in three of the samples.

All five samples (LA8I3) contained natural activity, 2647
(98 to 651 pCi/kgW), 235U (32,600 to 184,000 pCi/kgW),
2301 (600 to 13,800 pCi/kgD), total uranium (20,000,000 to
147,000,000 pg/kgD), and 238U (3,690,000 to

24,100,000 pCi/kgW) in excess of the natural equilibrium
amount. Three samples contained 234y (871,000 to

1,440,000 pCi/kgW).

LA815 and LA856: TA-22, Marsh Disposal Area. Three surface
soil samples (LA815) and five subsurface soils samples
(LA856) were collected at the Marsh Disposal Area located at
TA-22. There were no high explosives or asbestos fibers
detected in any of the samples from this location.
1,1,1-Trichloroethane was detected in two of the three
surface soil samples (LA815) at concentrations ranging from
5 to 6 pg/kg. Acetone (32 to 54 pg/kg), toluene

(4 to 8 pg/kg), and 1,1,1-trichloroethane (2 to

3 pg/kg) were detected in two of the five subsurface

soil samples (LA856). Ethylbenzene (19 pg/kg), and

five aromatic TICs (17 to 86 pg/kg) were also detected

in one of the subsurface soil samples. Metals detected in
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all three of the surface soi] samples (LA815) include barium
(140 to 180 mg/kg), chromium (9 to 13 mg/kg), and zinc (30 to
40 mg/kg). Copper (43 and 66 mg/kg) was detected in two of
the surface soil samples and cadmium (3.3 mg/kg) was detected
in one of the samples. Metals detected in all five of the
subsurface soil samples (LA856) include barium (110 to

150 mg/kg), copper (46 to 84 mg/kg), and zinc (24 to

34 mg/kg). Beryllium was detected in four of the subsurface
samples at approximately 1 mg/kg. Cadmium (3 to 5 mg/kg) and
chromium (20 to 70 mg/kg) were detected in three of the
subsurface samples, and nickel (20 to 27 mg/kg) was detected
in two of the samples.

In addition to the natural activities that were detected in
all eight samples collected at the TA-22 Marsh (LA815 and
LA856), 137¢s was identified in three samples (LA81503,
LA85602, and LA85603 at 410, 93, and 97 pCi/kgW,
respectively) and 235U was observed in LA81501 and LA81503,
at 95 and 90 pCi/kgW, respectively.

LA817: TA-14, Boneyard Navy Drums. Three composite surface
soil samples (LA817) were collected from around the old Navy

drums located in the Boneyard at TA-14. Metals detected in
all three of the soil samples include barium (130 to

210 mg/kg), cadmium (4 to 6 mg/kg), chromium (6 to 11 mg/kg),
copper (10 to 65 mg/kg), and zinc (31 to 48 mg/kg).

Beryllium (1 to 2 mg/kg) was also detected in two of the
three samples.

All three samples obtained from the TA-14 boneyard contained
natural activities: 137¢s (210 to 381 pCi/kgW), 235y (95

to 209 pCi/kgW), and total uranium (6000 to

31,000 pg/kgD). Two samples (LA81701 and LA81703)

indicated the presence of 239+240p, (22 and 39 pCi/kgD,
respectively). One sample, LA81701, had 16,700 pCi/kgh of
238y in excess of that for equilibrium in this decay chain.
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LA818 and LA852: TA-36, Boneyard. Six grab soil samples

(LA818) were collected from areas with elevated radiation
readings at the Boneyard at TA-36. Six grab samples (LA852)
were also collected from areas that were visibly stained.
There were no high explosives detected in any of the

samples. Metals detected in all six samples for request
number LA818 include barium (56 to 100 mg/kg), chromium (4 to
27 mg/kg), and zinc (13 to 52 mg/kg). In addition, sample
LA81801 contained beryllium (1.5 mg/kg), copper (11.8 mg/kg),
lead (154 mg/kg), and silver (19.7 mg/kg). Barium (57 to

140 mg/kg) and zinc (28 to 48 mg/kg) were detected in all six
samples for LA852. Five of the six samples also contained
chromium at concentrations ranging from 5 to 9 mg/kg. One of
the samples contained beryllium at 1 mg/kg and one other
sample contained copper at 23.1 mg/kg.

The twelve samples from the TA-36 boneyard showed a wide
variety of activity levels. In the six samples for request
LA818, natural activities, 137Cs (133 to 1178 pCi/kgh),
235y (80 to 486,000 pCi/kgW, with only two samples
containing concentrations above 200 pCi/kgW - LA81801 with
486,000 pCi/kgW and LA81802 with 8520 pCi/kgW), and total
uranium (600 to 8,040,000 pg/kgD, with only two samples
containing concentrations above 10,000 pg/kgD - LA81801

with 8,040,000 pg/kgD and LA81802 with 870,000 pg/kgD)
were detected in all samples. LAB81801 also contained

2641 (127 pCi/kgh) and excess 238U (5,020,000 pCi/kgh),
and LAB1802 contained excess 38U (621,000 pCi/kgh). The
six samples for request 852 indicated only the presence of
137¢5 at 360 and 240 pCi/kgW in LAB5201 and LA85204,
respectively, along with the natural activities.
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. N Radiological Data

The Radiological Data has been included with the Analytical
4 Data section for the reader’s convenience.

e Analytical Data Evaluation

L

LA811 and LA850: TA-O, MDA-M Open Dump. There were no target
volatile organic compounds detected in any of the seven grab
1 samples except acetone in sample LA81107 (200 ug/kg).

However, there were high concentrations of volatile organic
1 hydrocarbons detected as TICs in the four samples collected from
the drainage area in the northeast corner of the dump. There were
no semivolatile organic target compounds detected in samples
LA81101 through 05. Eleven semivolatile organic target compounds,
primarily polyaromatic hydrocarbons, were detected in samples
LA81106 and 07. These two samples were collected roughly in the
center of the open dump near scrap metal and concrete debris. The
4 presence of polyaromatic hydrocarbons may be indicative of

petroleum distillate contamination.

Barium, beryllium, and nickel were detected at comparable
concentrations in each of the four samples collected from the
AN drainage area (LA81101 to 04). Copper concentrations in
samples 01, 02, and 04 were of comparable magnitude. However, the
amount of copper found in sample 03 exceeded that observed in the
other drainage area samples by a factor of twelve. Likewise, the
1 zinc concentration detected in sample 01 exceeded the amounts
found in the other samples by a factor of two to three. Lead was
also detected in sample 01 at 202 mg/kg.

[

I

Sample 05, collected next to discarded 1ab bottles, contained
barium, beryllium, chromium, copper, and nickel in amounts
comparable to those found in the drainage area samples. The

L

<

4.23-13
i




LANL

S&A Data Document . November 1989 . DRAFT: NOT TO BE CITED

amount of zinc detected in sample 05, although approximately twice
as high as levels observed in samples 02, 03, and 04, was not as
great as the amount detected in sample 01.

Sample 06, collected next to metal scrap, solvent cans, paint
cans, and metals trash cans, also contained beryllium, chromium,
and nickel in amounts comparable to those observed in the drainage
area samples. Copper was detected at a level approximately six
times greater than those found in samples 01, 02, and 04, but less
than that found in sample 03. Barium, lead, silver, and zinc
concentrations detected in this sample exceeded their respective
MLDs by factors ranging from 6 to 16.

Sample 07, collected among concrete blocks and debris, contained
beryllium and chromium concentrations comparable to those detected
in the drainage area samples. Concentrations of barium, copper,
lead, nickel, silver, and zinc detected in this sample were higher
than those detected in any other sample from the MDA-M dump. Lead
and nickel concentrations were approximately 6 times their
respective MDLs. Concentrations of barium, copper, silver, and
zinc exceeded their MDLs by factors of 40, 275, 20, and 150,
respectively.

Approximately one percent amosite and chrysotile asbestos fibers
were detected in sample LAB1107. No asbestos fibers were detected
in the other six samples.

Two of the samples (LA85001 and 03) collected as suspected bulk
asbestos were composed of approximately 80 to 85% mineral wool and
15 to 20% cellulose fibers. Ten percent amosite and five percent
chrysotile fibers were detected in sample LA85002. This sample
was collected east of sample LA81107, which also contained
asbestos fibers.

4.23-14
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Gamma analyses showed the presence of 235, (61 to 107 pCi/kgW)
together with the natural activities. Cesium-137 was observed in
six of the seven samples at Tevels of 65 to 1184 pCi/kgW. LA81101
indicated the presence of 134cs (64 pCi/kgW) and possibly 60¢s
(<40 pCi/kgW). Gamma screens for LA850 showed higher levels of
activity with 137¢s at 740 to 5500 pCi/kgW in all three samples
along with some natural activity (40K in three samples and the
238y chain in one sample). LA85003 contained 235y at

1440 pCi/kgW and possibly S6¢o (<720 pCi/kgW).

The other radiological measurements supported the fact that only
low levels of radioactivity were observed at this location. The
seven samples for LA811 were analyzed for 238Pu, 239+240Pu,
9OSr, and total uranium. Sample LA81105 indicated the presence
of 5 pCi/kgD of 238Pu, but 238py was not detected in the

others (lower limits of detection ranged from <6 to

<150 pCi/kgD). Similarly, for 239+24°Pu, four samples give
limits of <20 to <28 pCi/kgD. The other values were 16 pCi/kgD
(sample LA81101), 26 pCi/kgD (sample LAB1105), and 1440 pCi/kgD
(sample LA81107). The 90g. analyses yielded 1imits of <430 to
<1000 pCi/kgD for five samples and 540 and 560 pCi/kgD for samples
LA81103 and LA81107, respectively. Values of 2000 to

4000 ug/kgD were obtained for the total uranium concentrations
in these seven samples.

No radiological measurements other than gamma screens were
performed for the samples for LA850.

LA813 and LA851: TA-15, MDA-Z Open Dump. There were no high
explosives detected in any of the samples collected at this
location.

Metal concentrations exhibit a fair degree of variability between
the five grab samples (LA813) biased to areas of elevated
radioactivity. The highest concentrations of beryllium, copper,
lead, and nickel were detected in sample 02. Cadmium and zinc
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concentrations were greatest in sample 03, while barium and
chromium concentrations were greatest in sample 04. The highest
silver concentration was detected in sample 05. The amount of i
beryllium found in sample 02 was two to eight times greater than -
levels observed in the other grab samples. Cadmium was detected i
in sample 03 at a level five to twelve times the amounts observed

in samples 01 and 02. Sample 02 contains copper and nickel at
concentrations that are at Teast three times higher than the

amounts found in the other grab samples. The silver detected in

sample 05 exceeded that found in the other samples by a factor of &
two to three.

- T

Barium, beryllium, and zinc were detected at comparable
concentrations in all three composite soil samples (LA851)
collected from the top of MDA-Z dump area and adjacent to the
steel blast mats. Sample 01, collected near the blast mats, also
contained cadmium, nickel, and silver. Copper was found at the

"
k

m

highest concentration in sample 02, at approximately three times
the amount found in sample 01, and nearly twice the amount found =
in sample 03. The composite sample collected along the base of

the downslope side of the landfill contained barium, beryllium, ‘E}E:
cadmium, and zinc in concentrations comparable to those found in
the other three composite samples. )
A11 four composite samples from TA-15 (LA851) contained comparable
concentrations of 1,1,1-trichloroethane (2 to 3 ug/kg). ‘
Sample 04, collected along the base of the downslope side of the
dump, also contained acetone (23 pg/kg), toluene i
(4 pg/kg), an aromatic TIC (12 pug/kg), and three terpene
isomers (15 to 26 pg/kg). The terpene isomers could be N
naturally occurring byproducts from vegetation (pinion ping) in
the area.
[

The sa~~les from the TA-15, MDA-Z open dump contained me: le
radioaciivity. The gamma analyses of the five samples obtained 1)
for LA813 showed the presence of 26A1, 235U, 238y in excess

-
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of the equilibrium amount, and the natural activities in all
samples, 234y in three of the samples, and 56¢o in one

sample. LA81305 exhibited the highest general activity and
LA81302 the Towest. The activity ranges for 2621 were 98 to
651 pCi/kgW; for 234U, from 871,000 to 1,440,000 pCi/kgW (but
not identified in samples LA81302 and LA81304); for 233y, from
32,600 to 184,000 pCi/kgW; and for the excess 238U, from
3,690,000 to 24,100,000 pCi/kgW. In sample LA81302, °9Co was
observed at 41 pCi/kagW.

The alpha spectral analyses of the samples from LA813 indicated
the presence of 2307y, (600 to 13,800 pCi/kgD), a daughter of
238y, The total uranium analyses gave high levels, from
20,000,000 to 147,000,000 pg/kgD. No other radiological
analyses were performed on LA813.

Gamma screens were the only radiological measurements performed on
the four samples collected at this location for LA851. They gave
similar results, but with lTower activities. Cesium-137 (210 and
365 pCi/kgW) was observed in two samples (LA85101 and LA85104).
Samples LA85102 and LA85103 contained 23%U at 1290 and 3030
pCi/kgW and excess 238U at 144,000 and 297,000 pCi/kgW,
respectively. A1l four samples contained natural activities.

LA815 and LA856: TA-22, Marsh Disposal Area. There were no high

explosives or asbestos fibers detected in any of the samples from
this location.

1,1,1-Trichloroethane was detected in surface soil samples LA81501
and 03 at comparable concentrations (5 to 6 pg/kg). Acetone

(32 to 54 pg/kg) and toluene (4 to 8 pg/kg) were detected

in samples LA85601 and 03 collected from the downgradient eastern
perimeter of the marsh. 1,1,1-Trichloroethane was detected at
comparable concentrations (2 to 3 pg/kg) in subsurface soil
samples LA85603 and 05. Ethylbenzene (19 pg/kg), and five
aromatic TICs (17 to 86 pg/kg), were also detected in
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subsurface soil sample LA85601. The four terpene isomers detected
in sample LA85601 may be attributable to byproducts from
vegetation in the marsh or from petroleum products.

The three surface soil samples (LA815) contained comparable
concentrations of barium, chromium, and zinc. Similar amount of
copper were detected in samples 01 and 02. Sample 03, collected
near a drum, also contained cadmium at a concentration greater
than the IDL but less than the CRDL.

The subsurface soil samples (LA856) collected from the
downgradient eastern perimeter of the marsh contained comparable
concentrations of barium, copper, and zinc. Nickel was found at
comparable levels in samples 01 and 05. Beryllium and cadmium
were found in four and three of the samples, respectively, at
concentrations less than the CRDLs. Chromium, detected in
samples 01, 02, and 05, ranged in concentration from 20 mg/kg in
sample 02 to 70 mg/kg in sample 01. Barium, cadmium, copper, and
zinc concentrations found in the subsurface soils were comparable
in magnitude to those found in the surface soils (LA815).
Chromium concentrations in the subsurface soils were higher than
those found in the surface soils by a factor of two to five.

Gamma screens detected natural activities in all eight samples.
Cesium-137 was identified in LA81503, LA85602, and LA85603 at 410,
93, and 97 pCi/kgW, respectively; and 235y yas observed at 95

and 90 pCi/kgW in LAB1501 and LA81503, respectively.

LA817: TA-14, Boneyard Navy Drums. Barium, cadmium, chromium, and
zinc were found at comparable concentrations in all three
composite samples. Beryllium was detected at similar levels in
samples 01 and 03. Sample 03, collected near the horizontal
pressure vessel, contained copper at a level approximately six
times higher than those observed in the other two samples.

4.23-18
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Gamma analysis indicated that all three samples contained some
137¢s (210 to 381 pCi/kgW) and 233U (95 to 209 pCi/kgW) in
addition to the natural activities. One sample (LA81701) also
contained excess 238y (16,700 pCi/kgW).

The other radiological measurements on these three samples
supported the gamma analyses results. Two samples (LA81701 and
LA81703) indicated the presence of 239+240py (22 and 39 pCi/kgD,
respectively) while sample LA81702 contained <29 pCi/kgD. Neither
238p, (detection limits ranging from <6 to <29 pCi/kgD) nor

90sy. (detection Timits ranging from <700 to <810 pCi/kgD) were
detected in any of the samples. The total uranium analyses gave
31,000, 17,000, and 6000 pg/kgD, respectively.

LA818 and LA852: TA-36, Bonevard. There were no high explosives

detected in any of the samples.

The six soil samples collected from areas of elevated radiation
measurements (LA818) all contained similar concentrations of
barium and zinc. Sample 01, collected from an area with a
radiation reading of 100 pR/hr, also contained beryllium,
chromium, copper, lead, and silver. Concentrations of chromium
found in the other five grab samples were approximately three
times less than the amount found in sample O0l.

The six grab samples, collected from areas that were visibly
stained (LA852), contained barium and zinc in comparable
concentrations. Similar concentrations of chromium were also
detected in samples 02 through 06. Copper was found in sample 02,
collected near the steel ploate scrap pile. Sample 05, collected
near county landfill waste, contained cadmium at a concentration
less than the CRDL. Metals concentrations found in the samples
from the stained areas (LA852) were generally comparable in
magnitude to those found in the samples from the areas of elevated
radiation measurements.
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The samples for LA818 were analyzed for gamma activity and total
uranium, while those for LA852 underwent gamma screening only. No
other radiological measurements were performed on samples from
this site.

A wide range of gamma-emitting activities was found in the samples
collected for LA818. In addition to the natural activities,

137¢s (133 to 1178 pCi/kgW) and 235U (80 to 486,000 pCi/kgW)

were observed in all six samples. Only two of the samples
contained 233U at concentrations above 200 pCi/kgW, namely,
LA81801 with 486,000 pCi/kgW and LA81802 with 8520 pCi/kgW. Other
gamma activities were also observed in these two samples: 26

at 127 pCi/kgW in sample LA81801 and excess 238U at

5,020,000 pCi/kgW in LA81801 and at 621,000 pCi/kgW in sample
LA81802.

The total uranium measurements indicated concentrations of
8,040,000 pg/kgD in sample LA81801, 870,000 ug/kgD in
sample LA81802, and 6000 to 10,000 pg/kgD in samples
LA81803-LA81806.

The gamma screens for samples from this location (LA852) indicated
only the presence of 137¢s at 360 and 240 pCi/kgW in samples

LA85201 and LA85204, respectively, along with the natural
activities.

Radiological Data Evaluation

The Radiological Data Evaluation has been included with the
Analytical Evaluation section for the reader’s convenience.
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Limitations and Qualifications

Data Quality Level

The sampling design, sampling procedures, and documentation, are
Quality Level I. Analytical data are generally Quality Level I or
| &

Field Data
None.

Analytical Data

LA81]1 and LA850: TA-0O, MDA-M Open Dump. Note that the CRQLs for

the volatile organic data are elevated by at least a factor of
five due to only 1 g of sample used for analysis. These elevated
CRQLs may result in false negatives. No target compounds were
detected in the samples that were not detected in the blank;
however, there were numerous hydrocarbons TICs found. The
tentatively identified compounds listed for samples LA81102 and
LA81103 may be chromatographic carryover from sample LA81101,
which was analyzed previous to these samples. For sample LA81107,
the hydrocarbon reported is not a TIC but only baseline noise.

There were insufficient data submitted to verify identification of
the semivolatile organic compounds fluoranthene and chrysene
detected in sample LA81106. Identification of phenanthrene,
dibenz (a,h) anthracene, benzo (g,h,i) perylene, and indeno
(1,2,3-cd) pyrene detected in sample LA81107 were also
questionable as false positives due to poor mass spectral data.

Analytes detected in the bulk and environmental asbestos samples
at or less than 1% composition could not be accurately
quantitated. Minimal QC information was provided with these
samples to assess the data quality. No data for control samples
were provided.
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Thallium was determined by GFAAS because the ICP instrument used

did not have thallium analysis capability. However, because GFAAS

is the more sensitive method, there is no adverse impact on data
quality. Copper was detected in the preparation blank associated -
with all samples except LA81101, at 2.0 mg/kg. Reported copper |
concentrations for these samples may have comparable high bias.

A813 and LA851: TA-15, MDA- en Dump. The value for .
1,1,1-trichloroethane for this sample may be biased low by 40%, :
due to high response factor in the continuing calibration. There -
is no adverse impact to the usability of the high explosive data

&

indicated by the quality control data associated with these
samples. RDX was detected at 5.4 pug/g (detection limit

2.0 pg/g) in sample LA81302 on the primary column; however, i
the data reported indicate that this munition was not detected on

the confirmation column. The QC table shows a 'Cl’ next to the

detection 1imit for RDX to indicate that this munition was

ny

L

detected on the primary column and not confirmed. Because the

pr

munition was not confirmed, the data are not reported on the
tables. -

LAB13: Nickel, silver, and chromium were detected in the
preparation blank associated with metals analysis at 6.7 mg/kg, i
3.7 mg/kg, and 18.8 mg/kg, respectively (iron and manganese were
also detected in the preparation blank; stainless steel

contamination is suspected). Reported values for these elements .
may exhibit similar high bias. Reported beryllium concentrations
may also have high bias due to 0.9 mg/kg beryllium found in the 8
associated QC blanks. The matrix spike recovery for silver
(28.2%) was outside the 75 to 125% control limit. Therefore, i
reported concentrations for silver may be biased low by as much as
250%, and true silver concentrations me be as much as 350% of the b
reported values. Internal standard was added incorrectly to the
matrix spike sample for beryllium, cadmium, and chromium.
Therefore, no actual spike recoveries could be calculated for -
these elements. However, based on the data, it appears that half

v
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the required amount of internal standard was added, which would
have made the spiked sample results high by a factor of two.
Based on this assumption, spike recoveries would be 65%, 71%, and
41%, for beryllium cadmium, and chromium, respectively.
Therefore, reported values for beryllium, cadmium, and chromium
may be biased low by 54%, 41%, and 144%, respectively. True
values for these elements may be 154%, 141%, and 244% of reported
concentrations, respectively. Duplicate RPDs were greater than
the 20% control 1imit for chromium (57.3%) and zinc (21.5%).
These RPDs indicate that the imprecision associated with these
measurements is higher than normal. Chromium cross-contamination,
as indicated by the preparation blank results, may be a
contributing factor to both the lTow matrix spike recovery (i.e.,
sample results high due to contamination) and to the high
imprecision indicated by the duplicate RPD.

LA851: Samples LA85101 and 02 were analyzed for metals to ICP
detection 1imits in a common analytical batch (SDG). Reported
silver concentrations for these samples may be biased high due to
3.3 mg/kg silver found in the associated preparation blank.

Matrix spike results, as calculated, indicated a high bias to all
element concentrations except copper and zinc. Matrix spike
recoveries for barium, beryllium, cadmium, chromium, nickel, and
silver ranged between 135% to 177%. Resultant high bias to the
reported results may result in true concentrations for these
elements be only 56% to 74% of the reported concentrations. Given
the general consistency of the high spike recoveries, an error in
internal standard addition to the spiked sample would also explain
the apparent high recoveries. However, without supporting data
for this assumption, no further conclusions may be drawn.

Samples LA85103 and 04 were analyzed for metals to ICP detection
limits in a common analytical batch with the samples from request
LA813. Therefore, the 1imitations and qualifications given
previously for LA813 also apply to samples LA85103 and 04.
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A815 and LA8B56: TA- Marsh Disposal Area. No limitations or
qualifications are associated with the volatile organic data for
samples LA81501 and 02, and LA85601 and 02. The response factor
value for 1,1,2-trichloroethane on the continuing calibratior
associated with sample LA81503 is suspiciously low (0.01). It is
likely that there may have been a retention time shift that caused
poor integration of the 1,1,2-trichloroethane peak, thus causing a
response of 0.01. There is minimal adverse impact on the data;
although, there is a possibility of false negatives for this
compound.

Analysis of samples LA81503, LAB5604, and LAB5605 exceeded the
total holding time by 2 days. There is a possibility for false
negatives and reported concentrations for compounds that were
detected in these samples may be biased low.

Values for 1,1,1-trichloroethane detected in sample LA81503 and
LAB5605 may be biased low by 34% due to high response factor in
the continuing calibration. If the initial calibration response
factor is used to quantitate 1,1,1-trichloroethane, the
concentrations would be 7 and 3 pg/kg, respectively. The
reported value for 1,1,1-trichloroethane detected in sample
LA85603 may be biased low by 39% due to high response factor of
0.78 in the continuing calibration (39%D). If the initial
calibration response factor is used to quantitate
1,1,1-trichloroethane, the value would be 4 pg/kg.

There were no munitions detected in any of the samples analyzed
for high explosives from TA-22, and there are no limitations or
qualifications associated with these data.

Minimal QC information provided with the environmental asbestos

data to assess the data quality, and no data for control samples
was provided.
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Samples from request LA815 were analyzed for metals to ICP
detection 1imits in a common analytical batch with sample LA85101
and LA85102. Therefore, the same limitations and qualifications
that were previously presented for these two sample also apply to
all samples for request LA815. Samples from request LA856 were
analyzed in a common analytical batch with samples from LA813.
Limitations and qualifications presented for LA813 also apply to
LAB56.

LA817: TA-14, Boneyard Navy Drums. Cadmium (1.7 mg/kg) and
beryllium (1.2 mg/kg) were detected in the QC blanks associated

with these samples. Therefore, reported concentrations for these
elements may be biased high by comparable amounts. Two matrix
spikes were performed in association with these samples. Recovery
for copper (1680%) was outside the 75-125% control limits for the
first spike, but was in control for the second spike. For the
spike recovery, which was out of control, the sample result for
copper was higher by an order of magnitude than the spiked sample
result, which suggests possible sample inhomogeneity, external
contamination, or an unidentified interference. The duplicate RPD
for chromium (42.1%) was outside the 20% control 1limit. The
imprecision associated with the chromium quantitation is therefore
higher than normal, and the true chromium concentrations may be
between +40% of the reported values.

Sample LA81801 was analyzed for metals to ICP detection limits in
a common analytical batch with samples from LA813. Limitations
and qualifications presented for LA813 also apply to LA81801.

Samples LA81802 through 06 were analyzed for metals to ICP
detection Timits in a common analytical batch. Associated QC data
do not indicate any adverse impact to data quality for these

samples.
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Samples from request LA852 were analyzed for metals to ICP
detection limits in a common analytical batch. Reported beryllium
concentrations may have high bias due to 0.4 mg/kg beryllium
detected in the associated QC blanks. QC blank results for
chromium were consistently less than the negative CRDL. Results
of standards run at twice the CRDL for chromium (approximately

4 mg/kg) indicate that the analytical accuracy for this element at
the Tow end of the calibration range was only 50% of the true
value (i.e., true values may be 200% of reported chromium
concentrations when reported values are 20 mg/kg or less).

Radiological Data

The results of QC checks indicate that the performance of the
instruments and the analytical methods were adequate to ensure
accuracy and reproducibility of the results obtained using them.
In addition, the background seen by each instrument/detector was
sufficiently lTow and constant to ensure accurate compensation for
background effects.

The uncertainties cited in the tables for the total uranium
results appear to be ten percent of the reported concentrations.
Unfortunately, the uncertainties were reported with the same
number of significant figures as the concentrations. Therefore,
when using the total uranium results, the reader should round the
uncertainties to one less significant figure.
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ENV. PROB. 23 LA811/LA850

Sampling Locations at
the TA-O MDA-M Dump

NOTE: Sample locations and distances are approximate

450 ft

‘03 07 e

SAMPLE SITE DESCRIPTIONS

e — LAB11 - Samples 01, 02, 03 & 04 taken in drainage area.
Sample 05 collected next to amber and clear lab bottles.
Sample 06 collected next to metal scrap, solvent can,
paint cans and metal trash cans.
Sample 07 collected among concrete blocks and debris.

4 — LAB50 - Samples 01, 02 & 03 were collected from waste containing
suspected asbestos.

Figure 4.23.1 4.23-27
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Sampling Locations at
TA-15, MDA-Z Open Dump
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ENV. PROB. 23 LA813
Sampling Locations at
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ENV. PROB. 23 LA817
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Sampling Locations at
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Sampling Locations at
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4.24 Environmental Problem 24--Inactive Liquid Waste Disposal Sites

Request Numbers: LAB19, LA820, LA821, LA823, LA8B24, LA825, LA828,
LA829

Deleted: LA826, LA830
Requester: J. Clay/K. Sichelstiel
Finding and Basis

Former liquid waste disposal practices at LANL may have
contaminated surface and subsurface soils with radioactive and/or
hazardous constituents.

Past practices at LANL for liquid waste disposal allowed waste
water to be directly discharged to sumps, septic tanks, outfalls,
or ponds. Records indicate that few or no treatment techniques
were used before discharging the waste. Consequently, the
potential exists for surface and/or subsurface soils to contain
residual levels of contaminants above background concentrations.

Of the 90 inactive liquid waste sites visited during the survey,
seven were selected for sampling. The sites fall into the

following categories:

1. Received high explosives contaminated waste water and
probably solvents (LA819, LA820, LA821, and LA823; also see
LA815, Environmental Problem 23).

2. Received plating shop waste (LA824).
3. Potentially received laboratory and shop waste (i.e.,

solvents, degreasers, acids, metals) and possibly
radioactively contaminated waste (LA825 and LA826).

4.24-1
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Received runoff from areas with visual signs of numerous
spills and activities in the technical area, which once used
large quantities of PCB contaminated oil (LA828).

Received radioactively contaminated waste and possibly
chemical waste; the area was cleaned up based on radiation
but not chemicals. The area is open to public and may be
affecting perched groundwater (LA829 and LA830).

4.24.1 Sampling and Analysis Objectives

Statemen:

The sampling and analysis objectives were as follows:

(a)

(b)

Determine the presence of radioactive and/or hazardous
contaminants in surface soils, subsurface soils, pond water,
and sediment that are above background levels (using CLP
suggested minimum analytical detection Timits for hazardous
contaminants, LA819-LA821, LA824, LA828-LA830).

Determine the presence and concentration of radioactive
and/or hazardous chemical contaminants in inactive sumps or
septic tanks (using CLP suggested minimum analytical
detection limits). This information will be used to evaluate
whether small concentrated quantities of waste may still
exist in subsurface containers that are susceptible to
leakage (LA823, LA825, LA826).

Supporting Information

See Finding and Basis.
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4.24.2 Sampling and Analysis Design

. Sampling Design

8l

18

i

Table 4.24.1 summarizes the sampling and analytical requests and
the analyses performed.

LA819 and LA820: TA-16, Inactive Liquid Waste Disposal Pond.

Water and sediment grab samples were collected from a small pond
located east-northeast of Buildings 89, 90, and 91 in TA-16 (see
Figure 4.24.1).

The pond is approximately 150 ft in diameter and contains a
minimal amount of water. Conflicting information exists on
whether or not the pond sediment has been previously sampled by
LANL. One source indicated 12 to 15 samples of the first foot of
sediment were collected and analyzed, and showed "trace" amounts
of high explosives. Due to lack of specific data, five grab
samples of sediment (LA819) and three grab samples of water
(LAB20) were collected. One sediment sample was located at the
mouth of each of two drainage pipe ditches (LA81901 and 04), and
three sediment samples were collected from locations traversing
the pond (LA81902, 03, 05). The three water samples were
collected by a pond sampler and stainless steel beaker on three
different days at the influent end of the pond. However,
discharge to the pond did not occur during the sampling period.
Any influent to the pond during the sampling period would have
been surface runoff.

Volatile organic vapors were not detected by photoionization
detector field surveys at LA819 or LAB20. Radiological surveys
did not detect radioactivity above background.

LAB21: TA-16, Backfilled Ponds. Three subsurface soil grab
samples were collected as planned from each of four backfilled
waste ponds Tocated in TA-16, resulting in a total of 12 samples
(see Figure 4.24.2).
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i
Site photographs of the closing of these ponds and aerial photos
indicate they were used only for liquid disposal. It was assumed
that borings, which would penetrate the cover material and enter L
the bottom of the old pond, could be safely installed directly [
over the old pond locations. It was also assumed that any
accumulated sediment/waste on the pond bottom was not removed &
during closeout operations. Initial exploratory corings were
performed at the location of the past northern most pond to look 5

for stratification as evidence of the floor of the old pond. No
stratification was noted and bedrock was encountered at

approximately 5 ft. The depth to bedrock decreased as the b
sampling neared the ponds to the southeast.

b
The four ponds that were sampled are located west-southwest of
Buildings 89 to 91 in TA-16. Aerial photos, closeout operations B
photos, and utility drawings from the site magnetometer study were
used to assist in defining the pond sampling locations. Grab
samples were collected from the bottom 12 to 15 in. of each boring B
hole. The three samples from each pond were collected at the -
center of each pond and at points on a diagonal line approximately 3
20 ft from the center using a stainless steel auger (see
Figure 4.24.2). "
Organic vapor measurements were made continually during the boring .
and sample collection operations. A maximum of 3 ppm was detected e
during sample collection.

b

LA823: TA-08-59, Septic Tank. Two samples of sludge were

collected as planned from the abandoned septic tank in TA-8 (see b
Figure 4.24.3).

Access to the septic tank was via an approximately 20-in. square .
opening. It was approximately 7 ft from the opening to the bottom
of tank. The tank contained an estimated 3 “t of sediment topped B
-
4.24-4
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by approximately 9 in. of Tiquid material. Due to single point
access and assumed homogeneity, two grab samples of sludge, one
from each half of the tank, were collected and deemed
representative for the purposes of the survey. Organic vapors
were measured at 3 ppm in the tank and a radiological survey
measured 15 mR/h.

LA824: TA-16-093, Abandoned Plating Shop Outfall. Three
soil/sediment samples were collected as planned from the outfall

of a former plating shop in TA-16.

The outfall could not be Tocated with certainty during the survey
field investigations due to rerouting of a storm drain. Utility
drawings from the site were used to accurately define the outfall
location during the sampling phase. It was assumed that any
existing soils/sediments in the outfall area would have
accumulated any contaminants previously discharged from the
plating shop. Figure 4.23.4 shows the location of sampling
points.

Limited drawings showed the outfall was north of TA-16-93 and most
Tikely followed an existing drainage pathway. Three grab samples
were collected, beginning 10 ft below any visible outfall pipe and
subsequently spaced 10 ft apart downstream. Samples of surface
soil/sediment were collected at a depth of 0 to 6 in. Volatile
organic samples were not collected and organic vapor surveys were
not performed because of the dry unstained surface soil and in
accordance with instructions of the sample requesters.

LA8B25 and LA826: TA-46-070, Sumps. Sludge only was sampled from
an abandoned Sump 70 in TA-46 (LA825) (see Figure 4.24.5). Liquid
was not present in the sump; therefore, the water samples
originally planned (LA826) were deleted.

Sump 70 received liquid from Building 58, and its overflow went
into Sump 69. Therefore, both sumps received the same material,
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and only Sump 70 was sampled. These sumps are covered and no
longer in service. Due to the small, confined area (3-ft dia),
only two grab samples of sludge on the sump bottom were

collected. The sludge layer was 8 in. deep. Depth to the present
sump bottom was approximately 8 ft. Organic vapor field
measurements did not detect any organic vapors.

LA828: TA-35-34, West Basin. Soil/sediment samples (LA828) were
collected as planned from the west storm water collection basin
behind TA-35-34 and Building 236. See Figure 4.24.6 for sampling
sites.

Two basins are located behind Buildings 236 and 34. However, the
east basin had broken away into the canyon and no Tonger functions
as a collection basin. The west basin was intact (60 x 10 x 8 ft
deep) and a discharge pipe was observed; however, no water was in
the basin. Due to the small area and lack of information on
variability or characterization, the soil/sediment was grab
sampled (0 to 6-in. depth) at each end and the middle of the
basin. Sediment/soil samples were collected from within the
basin, based on visual observation of any moisture or staining of
the soil column. Dry, unstained soil was not sampled for volatile
organic analysis in accordance with the sample requester’s
instructions.

LA829 and LA830: TA-10, Bayo Canyon Site. The eastern portion of
the Bayo Canyon site contained radiochemistry laboratory buildings
and ancillary structures that handled radioactive and chemical
wastes. These were used in support of the adjacent firing sites,
apparently much Tike present activities at TA-35 (TENSITE).

Liquid wastes from these R&D support operations were formerly
discharged to the soils, subsurface soils, and an ephemeral
stream, thus potentially contaminating these areas. Discharge was
via blowou of holding tanks, sanitary sewer pit overflow, a leach
field, and some liquid disposal into an open pit.

4.24-6
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Previous studies by LANL indicate the presence of radioactive

contamination within the subsurface soils of the vadose zone (L-76

and L-85; 1979 and 1982, respectively). Strontium-90 was the

primary contaminant. Previous subsurface investigations in 1961,

1973, and 1974 may not have fully addressed the following
potential contaminant migration aspects:

The depth of contamination at this point is not critical
under survey sampling and analytical programs because the
former liquid disposal area has been demarcated for no
excavation until the year 2142.

This demarcated area is on now public property belonging to
Los Alamos County. Although the area has restricted use
agreements, migration out of its bounds has not been clearly
addressed.

Migration pathways have not been fully addressed (it is known
that net infiltration on a yearly basis is negative, due to
high evapotranspiration rates at Los Alamos). However,
seasonal infiltration having positive values on a daily,
weekly, or monthly basis creates the potential for
contaminant migration. Also, the ponderosa pine population
in this area is relatively sparse, thus limiting
transpiration. Migration would be vertical (downwards), and
presumably the wetting front would flow irregularly due to
the intermittent nature of positive infiltration. Under
certain geologic conditions, the wetting front may reach a
perched water table where lateral migration of contaminants
is possible.

Perched water table conditions may exist at this site.
Previous subsurface drilling went down to 25 to 90 ft at four
locations in 1961, to 8 to 40 ft at three locations in 1973,
and to 35 ft at another 10 locations in 1974.

4.24-7
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The 1974 tests detected significant levels of beta activity
above background levels at depths from 15 to 35 ft at the W-6
location, which is presumed to be in a streambed or in close
proximity (maps depicting the locations are unclear).

The demarcated restricted zone is transected by an ephemeral
stream; visible signs of flow were apparent during the
survey, although water was not present at that time.
Intermittent surface water infiltration "recharging" the
known contaminant area is another means of contaminant
migration.

e. No data are available on the presence of other chemical
contaminants within the soils. Other chemicals such as
nitric, hydrochloric, hydrofluoric, and sulfuric acids;
metals; and reportedly smaller volumes of organic solvents
were formerly disposed at the site.

One of three test borings was completed downgradient of the TA-10
former Liquid Waste Disposal Pit (see Figure 4.24.7). Only one
boring was completed and the planned monitoring wells were not
installed because there was no evidence of a perched water zone in
the alluvium. The permeable strata displayed no evidence of
water.

Borings were made down to the first encountered impervious
boundary. The screen/sandpack portion of the well was within the
lower reaches of the alluvial materials and upper reaches of tuff
bedrock. The boring depth was 62 ft. Samples were not collected
from the ephemeral stream, since water in that stream would
reflect primarily surface water runoff from storm events. Since
this is county property, appropriate notification/permits were
obtained.

4.24-8
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A composite sample was collected from the borehole. The sample

was to be biased using a radiological survey and organic vapor

survey, and collecting the corresponding radioactive or organic

ey samples from the regions demonstrating the highest detectable

A readings. However, no radiation or organic vapors were detected
and a single composite sample for inorganic, semivolatile, and
radionuclide analysis was made from soil collected at the five
port locations (0 to 39 ft) on the core barrel. A single
randomly-selected grab sample for volatile organic analysis was
collected from the 29- to 34-ft interval.

4 ® Analytical Design

i LA819 and LA820: TA-16, Inactive Liquid Waste Disposal Pond.
Sediment (LA819) and water (LA820) samples were analyzed as
planned for volatile organic compounds, high explosives, and
metals to ICP detection limits.

[

4 LA821: TA-16, Backfilled Ponds. Subsurface soil samples were
analyzed for volatile organic compounds, metals to ICP detection

e limits, and high explosives.

p LA823: TA-8-59, Septic Tank. Sludge samples were analyzed as
planned for volatile organic compounds, metals to ICP detection

limits, high explosives, uranium, plutonium, 90Sr, and

gamma-emitting radionuclides.

158

LA8B24: TA-16-093, Abandoned Plating Shop Outfall. Soil samples
were analyzed as planned for high explosives, metals to ICP
4 detection limits, and total cyanide.

LA825: TA-46-070, Sumps. Sludge samples were analyzed as planned
for volatile and semivolatile organic compounds, PCBs, metals to
ICP detection limits, mercury, gamma-emitting radionuclides,
thorium, uranium, plutonium, and 90gy.,

[
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LA828: TA-35-34, West Basin. Soil samples were analyzed as
planned for volatile and semivolatile organic compounds, PCBs, and
metals to ICP detection limits.

LA829 and LA830: TA-10, Bayo Canyon Site. The soil sample was
analyzed for volatile and semivolatile organic compounds, metals
to ICP detection 1limits, gross alpha and beta activity,
gamma-emitting radionuclides, and 90y,

Field and Analytical Data

Field Data

Field measurements are located on the analytical data
tables. For the reader’s convenience, most field data has

been reported with the sampling design descriptions that
appear on the previous pages. High explosive spot tests were
negative for all samples.

Field Data Evaluation

LA819 and LA820: TA-16, Inactive Liquid Waste Disposal Pond.
Field data from the pond in TA-16 (LA820) indicate that the water

in the pond had a pH ranging from 7.8 to 8.1, had very low
concentrations of dissolved solids (specific conductance of
105-150 uS), and that the temperature was 21 to 26°C.

Discharges to the pond did not occur during any of the sampling
periods, and LANL operators indicated that the pond bottom may
have been sealed with clay and discharges discontinued. See LA819
for data on sediments below the clay liner. Organic vapor
measurements were negative, and radiation measurements were at

background levels.

LA821: TA-16, Backfilled Ponds.

None.

4.24-10
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LAB23: TA-8-59, Septic Tank.

None.

LAB24: TA-16-093, Abandoned Plating Shop Outfall. The very dry
condition of the sediment precluded organic vapor measurements.

LA825: TA-46-070, Sumps.

None.

LAB28: TA-35-34, West Basin.

None.

LA829: TA-10, Bayo Canyon Site. No field data were collected for

these samples.
Analytical Data
Analytical data are summarized in Tables 4.24.2 to 4.24.7.

LA819 and [A820: TA-16, Inactive Liquid Waste Disposal Pond.
Metals detected in all five soil samples include barium (430
to 2300 mg/kg), chromium (9 to 25 mg/kg), copper (7 to

18 mg/kg), and zinc (31 to 99 mg/kg). Beryllium and cadmium
were detected in four of the five samples at approximately

1 mg/kg, and 3 to 5 mg/kg, respectively. Nickel was found in
only one of the soil samples, at 133 mg/kg. All three water
samples contained barium in concentrations ranging from 5300
to 6400 pg/L. Two of

the three water samples contained zinc (66 and 84 pg/L).

4.24-11
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Chromium (16 pg/L) and silver (34 pg/L) were
also found in one water sample. Acetone and 2-butanone were
detected in some of the soil samples, at concentrations
ranging from 14 to 150 pg/kg. Styrene was detected in
one of the soil samples at 2 pug/kg and a possible
terpene also was identified tentatively in one other sample
at approximately 28 pug/kg. 2-Hexanone was the only
volatile organic compound that potentially may have been
present in one of the water samples (13 pg/kg).

LA821: TA-16, Backfilled Ponds. Metals found in all of the
samples include barium (160 to 230 mg/kg), chromium (11 to
31 mg/kg), and zinc (30 to 52 mg/kg). Beryllium (1 to

2 mg/kg) and copper (7 to 12 mg/kg) were found in ten and
nine of the samples, respectively. Cadmium (approximately

3 mg/kg) and nickel (14 to 19 mg/kg) were each detected in
six samples. One of the samples contained lead at 19 mg/kg.
Volatile organic compounds, including ketones, a chlorinated
hydrocarbon, and three aromatic compounds were detected in a
seven of the samples at concentrations ranging from 2 to

310 pg/kg.

LAB23: TA-8-59, Septic Tank. Two grab sludge samples were
collected from the septic tank at TA-08-59. Metals found in
both samples include barium (260 and 280 mg/kg), beryllium
(approximately 2 mg/kg), cadmium (approximately 6 mg/kg),
chromium (21 and 28 mg/kg), copper (approximately 20 mg/kg),
and zinc (70 and 74 mg/kg). Nickel (11 mg/kg) and silver
(5.7 mg/kg) were also detected in one of the two samples.
Fifteen volatile organic target compounds, primarily
industrial solvents, were detected in the samples at
concentrations ranging from 3 to 6200 pg/kg. Three
tentatively identified volatile organic compounds were also
detected at concentrations ranging from 13 to 42 ug/kg.

4.24-12
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LA824: TA-16-093, Abandoned Plating Shop Outfall. Metals
detected in all of the soil samples include barium (420 to
1600 mg/kg), beryllium (approximately 2 mg/kg), cadmium
(approximately 5 mg/kg), chromium (approximately 9 mg/kg),
copper (10 to 15 mg/kg), and zinc (130 to 230 mg/kg). Lead
was also detected in one of the samples, at 330 mg/kg.
Cyanide was found in two of the three samples at
approximately 0.4 mg/kg.

LA825: TA-046-070 Sumps. Metals found in both sludge samples
include mercury (28 to 57 mg/kg), cadmium (15 to 37 mg/kg),
chromium (43 and 55 mg/kg), copper (approximately

2500 mg/kg), lead (1700 and 1900 mg/kg), silver (120 to

200 mg/kg), and zinc (760 to 1200 mg/kg). The PCB
aroclor-1254 was detected in both samples at concentrations
of 9200 and 37,000 pg/kg. Tetrachloroethene and

toluene were detected in one sample, at concentrations of 36
and 180 pg/kg, respectively. Fluoranthene was detected

in both samples at 9600 and 49,000 pg/kg. There were

also eight semivolatile organic TICs detected, primarily
naphthalene derivatives and phenols, at concentrations
ranging from 1600 to 49,000 pg/kg.

LA828: TA-35-34, West Basin. Metals found in all three soil
samples include barium (52 to 100 mg/kg), chromium (4 to

5 mg/kg), copper (8 to 19 mg/kg), and zinc (62 to

200 mg/kg). The PCB aroclor-1260 was detected in all samples
at concentrations ranging from 560 to 1700 pg/kg.

Three semivolatile organic target compounds were detected in
one of the samples at concentrations ranging from 36 to

1000 pg/kg. One of the other samples contained ten
semivolatile organic compounds, primarily polyaromatic
hydrocarbons, at concentrations ranging from 72 to

2700 pg/kg. The remaining sample did not contain any
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semivolatile organic compounds. There were no volatile
organic compounds detected in any of the samples.

LA829 and LA830: TA-10, Bayo Canyon Site. One composite
surface soil sample (LA829) was collected from the Bayo
Canyon site at TA-10. Metals detected include barium
(43 mg/kg), chromium (9.6 mg/kg), and zinc (28 mg/kg).
Benzoic acid was detected at 100 pg/kg, and methylene
chloride may have been present at 32 pg/kg.

There were no high explosives detected in any of the

samples.
¢ Radiological Data

The results of the radiological measurements are given in
Table 4.24.8.

Very little activity besides the expected natural activities
was seen in the 28 soil and sediment samples. Cesium-137 (40
to 1220 pCi/kgW) was detected in 15 samples, 235y (48 to

970 pCi/kgW) in seven samples, total uranium (10,000 to
26,000 pg/kgD) in four samples, €39+240py (19 to

536 pCi/kgD) in two samples, and 238py (15 pCi/kgD) in one
sample. No gross alpha, gross beta, or gamma activity was
detected in the three water samples (LA820).

. Analytical Data Evaluation

LA819 and LA820: TA-16, Inactive Liquid Waste Disposal Pond. Five
grab samples of sediment (LA819) and three temporarily spaced grab
samples of water (LA820) were collected from the inactive 1liquid
waste disposal pond at TA-16.

4.24-14
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Chromium, copper, and zinc were detected in all sediment samples
(LA819) in concentrations of comparable magnitude. Barium was
also found in all of the sediment samples, but concentrations
showed more variability. The highest amount of barium was
detected in sample 02, collected approximately 30 ft from the
southern boundary of the pond. The least amount of barium, found
in sample 01, collected near the southern drainage pipe, is
approximately five times less than that detected in sample 02.
Cadmium and beryllium, each detected in four of the five samples,
were found in concentrations of comparable magnitude.

Acetone was detected in sediment samples LA81901, 02, and 05, with
the highest concentration (40 pg/kg) being found in

sample 02. A1l sediment samples except 04 contained 2-butanone in
concentrations ranging from 14 to 150 pg/kg. The highest
2-butanone concentration was found in sample 01, collected near
the southern drainage pipe. Styrene was detected in sample 02 at
2 pg/kg, and a possible terpene was tentatively identified in
sample 01 at approximately 28 pg/kg. Terpenes can be

naturally released by-products from vegetation.

A1l of the grab water samples (LA820) contained barium in
comparable concentrations. Zinc was detected in the first (01)
and third (03) grab samples, again at concentrations of comparable
magnitude. The third grab sample (03) also contained chromium and

silver.

2-Hexanone, detected in the third water sample (LA82003) at

13 pg/L, was the only volatile organic compound detected in

any of the water samples. However, its presence in the actual
sample was open to question (see Limitations and Qualifications,
Section 4.24.4).

Gamma screens indicated that four samples contained 13?Cs at
levels of 280 to 790 pCi/kgW and all samples contained the natural
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activities. For the water samples, no activities were found in
the gamma, gross alpha, and gross beta screens.

LA821: TA-16, Backfilled Ponds. Three grab subsurface soil
samples were collected from each of four backfilled waste disposal

ponds at TA-16.

Barium, chromium, and zinc were detected in all samples from all
four disposal ponds. Concentrations of these elements are
comparable in magnitude, both among samples from the same pond,
and between ponds. Beryllium was detected in all samples from
ponds 1, 2, and 4 (LA82101-06, and 10-12), and in one sample from
pond 3 (sample 07). The concentrations of beryllium found are
comparable between all samples. Comparable amounts of copper were
detected in all samples from ponds 01 and 02 (samples 01 - 06),
two samples from pond 3 (samples 08 and 09), and one sample from
pond 4 (sample 12). Nickel was found in similar concentrations in
all samples from ponds 1 and 2 but was not found in samples from
ponds 3 and 4. Cadmium was detected in all samples from ponds 3
and 4 (samples 07 - 12) but was not found in the samples from
ponds 1 and 2. Lead was detected only in sample 05, collected
from pond 2.

No volatile organic compounds were detected in the samples from
pond 3 (samples 07 -09). Acetone, in concentrations ranging from
81 to 310 pg/kg, may have been present (see the Limitations

and Qualifications section) in all samples from pond 1 and two
samples from pond 2 (samples 01-05). 4-Methyl-2-pentanone

(13 pg/kg) was detected in sample 01 from pond 1, and

2-butanone (106 pg/kg) was detected in sample 06 from pond 2.
Volatile organic compounds were detected in only sample 12 from
pond 4, and include solvents trichloroethene, benzene, toluene,
and chlorobenzene, in concentrations ranging from 2 to

5 pg/kg.
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Gamma screens or analyses detected 137¢s at about the detection
1limit (250 pCi/kgW) in one sample (LA82112), 235 in two samples
(65 and 72 pCi/kgW in LA82101 and LA82102, respectively), and the
natural activities in all nine samples.

LAB23: TA-08-59, Septic Tank. Two grab sludge samples were

collected from the septic tank at TA-8-59.

Barium, beryllium, cadmium, chromium, copper, and zinc were

~ detected in both samples from the TA-08-59 septic tank.

Concentrations of these elements are of comparable magnitude
between the west-side (sample 01) and east-side (sample 02)
samples. Concentrations of nickel and silver less than their
respective CRDLs also were found in the east-side sample (02).

Fifteen target volatile organic solvents (chlorinated
hydrocarbons, ketones, and aromatic compounds) were detected in
both samples at concentrations ranging from 3 to 6200 pug/kg.
Three tentatively identified volatile organic compounds
(2-butanol, 1,1-difluoroethane, and a possible terpene) were also
detected at concentrations ranging from 13 to 42 ug/kg.

The gamma analysis of sample LAB2302 indicated 137¢s

(222 pCi/kgW), 235U (48 pCi/kgW), and the natural activities.

The less sensitive gamma screen for sample LA82301 indicated
137¢5 (277 pCi/kgW) and the natural activities. From alpha
spectral analysis, the results for 238Pu are <30 and <6 pCi/kagD
and for 239t240py are <25 and 19 pCi/kgD, respectively; 29Syr
analyses gave limits of <590 and <580 pCi/kgD, respectively. The
total uranium concentrations were measured to be 15,000 and
10,000 pg/kgD.

LA824: TA-16-093, Abandoned Plating Shop Outfall. Three grab soil
samples were collected from the abandoned plating shop outfall
area at TA-16-093.
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Beryllium, cadmium, chromium, and copper were detected in all
three samples collected from the outfall area. Concentrations of
these elements are of comparable magnitude between samples.
Concentrations of barium and zinc found in the three samples
exhibit trends: the lowest amounts are found in sample 01,
collected nearest the outfall, and the highest concentrations are
found in sample 03, collected farthest from the outfall. The
amount of barium found in sample 03 is three to four times greater
than that found in sample 01, and the concentrations of zinc in
sample 03 exceed that detected in sample 01 by nearly a factor of
two. Lead was found in sample 02, collected approximately 10 ft
from the outfall, at 332 mg/kg. The presence of cyanide
(approximately 0.4 mg/kg) is indicated in samples 01 and 03.
Equivalent concentrations of cyanide in sample 02 may have been
undetected (see the Limitations and Qualifications section).

Gamma screens showed the presence of 137¢s at 380 to
1220 pCi/kgW and the natural activities in all three samples.

LA825: TA-46-070, Sumps. Two grab sludge samples were collected
from abandoned Sump 70 at TA-46-070.

Cadmium, chromium, copper, lead, mercury, silver, and zinc were
detected in both samples from the abandoned sump (TA-46-70).
Elemental concentrations are of comparable magnitude between the
samples. Concentrations of cadmium, chromium, lead, and silver
all exceed their respective MDLs by factors between 4 and 20.
Concentrations of copper, mercury, and zinc exceed their
respective MDLs by factors of at least 130, 70, and 50,
respectively.

The PCB aroclor-1254 was detected in both samples 01 and 02 at
concentrations of 9200 and 37,000 pg/kg, respectively.
Tetrachloroethene and toluene were detected at concentrations of
36 and 180 ug/kg respectively in sample 02. Fluoranthene was
detected in both samples, at 9600 in sample 01 and 49,000 pg/kg

4.24-18



=

sip

LANL

SEA Data Document . November 1989 - DRAFT: NOT TO BE CITED

in sample 02. Nine semivolatile organic TICs, primarily
naphthalene derivatives and phenols , were detected in each sample
(15 compounds total) at concentrations ranging from 1600 to

49,000 pg/kg.

For the two sludge samples, gamma analyses identified 137Cs

at 40 and 58 pCi/kgW, 235U at 840 and 970 pCi/kgW, and some of

the natural activities (the 2327 chain was not observed). From
the alpha spectral analysis, the results are 15 and <17 pCi/kgD
for 238py, 536 and <22 pCi/kgD for 239+240py and 1100 and

2100 pCi/kgD for 230Th from the 238y chain for samples LA82501

and LA82502, respectively. The total uranium analyses gave 11,000
and 26,000 ug/kgD, respectively, for the two samples. These

are the same relative values as the 230Th activities. The

905y analyses gave limits of <2400 and <2900 pCi/kgD.

LA828: TA-35-34, West Basin. Three grab soil samples were
collected from the west storm water collection basin at TA-35-34.

Barium, chromium, copper, and zinc were found in all three samples
collected from the west storm water collection basin.
Concentrations of these metals appear to be highest in sample 01,
collected furthest from the discharge pipe, and Towest in

sample 02, collected from the middle of the collection basin.

No volatile organic compounds were detected in any of the samples
from this location. PCB aroclor-1260 was detected in all three
samples at concentrations ranging from 560 ug/kg(sample 02) to
1700 pg/kg (sample 03). There appears to be a trend in
semivolatile organic compound concentrations, with no semivolatile
organics being detected in sample 01 collected furthest from the
discharge pipe, and the highest number and concentrations of
semivolatile organic compounds found in sample 03, collected
nearest the discharge pipe. Pyrene, fluoranthene, and
2,2'-oxybisethane were detected in sample 02, collected from the
middle of the collection basin, at concentrations ranging from
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36 to 1000 pg/kg. Sample 03 contained ten semivolatile

organic compounds, primarily polyaromatic hydrocarbons, and

included a trinitrotoluene (TNT) isomer, at concentrations ranging

from 72 to 2700 pg/kg. -

Gamma screens indicated the presence of 137¢s at 256 to
510 pCi/kgW and the natural activities in all three samples.

LA829: TA-10, Bayo Canyon Site. One composite boring sample

(subsurface soil) was collected from the Bayo Canyon site at
TA-10.

Metals detected in the soil sample include barium (43.3 mg/kg),
chromium (8.6 mg/kg), and zinc (28.3 mg/kg). Benzoic acid was
detected at 100 pg/kg, and methylene chloride may also have
been present at 32 pg/kg (see the Limitations and
Qualifications section).

Gamma analysis gave 233y at 85 pCi/kgW, possibly 109¢4 4t
<2000 pCi/kgW, and the natural activities. For 90sr a 1imit of
<650 pCi/kgD was obtained.

. Radiological Data Evaluation

The Radiological Date Evaluation has been included with the
Analytical Data Evaluation section for the reader’s convenience.

4.24.4 Limitations and Qualifications
J Data Quality Level
The sampling design, sample collection,and documentation are
Quality Level I. The analytical data are generally Quality

Level I or II, with the following Quality Level III exceptions:
volatile organic data for LA82109, 10, and 11; cyanide data for
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LA824, and mercury data for LA825. Al1l of these Quality Level III
exceptions were due to excessive holding times.

Field Data

Field data were collected utilizing DOE Environmental Survey
Protocols. The following deviations from the S&A Plan occurred
during field collection/measurement of samples.

LA819 and LA820: TA-16, Inactive Liquid Waste Disposal Pond. The
deviation from the S&A Plan for this sample request was the use of
a pond sampler with a precleaned stainless steel beaker to collect
the samples and transfer them from the pond to the sample bottles
instead of direct immersion. This deviation should have no
significant impact on the analytical data. This was done to
prevent stirring and entrapment of bottom material, which would
have occurred if the samplers had waded out to the sampling spot
and utilized direct immersion.

LAB24: TA-16-093, Abandoned Plating Shop Outfall. Use of a
precleaned stainless steel scoop instead of a Teflon scoop was the
only deviation from the work plan for these three sediment
samples. This deviation will have no adverse affect on the

analytical data.

LA825: TA-46-070, Sumps. An organic vapor survey was not
performed on these samples in the field, as requested in the S&A
Plan, due to battery failure. This deviation has no adverse
impact on the analytical data.

Analytical Data

LA819 and LA820: TA-16, Inactive Liquid Waste Disposal Pond.
Sample LA81905 had internal standard areas for 1,4-difluorobenzene
and ch]orbenzene-ds that were less than 50% of the area for
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these compounds in the daily calibration standard. Therefore, the
quantitative values for the aromatic volatile compounds are
probably overestimated by a factor of at least two.

A1l sediment samples (LA819) were analyzed in a common SDG for
determination of metals to ICP Detection limits. Beryllium was
detected in associated QC blanks at 0.4 mg/kg; therefore,
reported beryllium concentrations may be biased high by a
comparable amount. QC blank results during analysis were
consistently less than the negative CRDL for chromium and nickel.
Results of standards run at twice the CRDL (approximately 4 mg/kg
for chromium and 16 mg/kg for nickel) indicate that the analytical
accuracy for these elements at the low end of the calibration
range is only 50% of the true value (i.e., true values may be as
much as 200% of reported concentrations). Nickel recovery from
the LCS is less than the Tower control limit (Tower control limit
= 49.2 mg/kg, found = 47.7 mg/kg, recovery = 78%). The low
recovery may be due to calibration inaccuracy evidenced by the
negative QC blank results for nickel.

The three water samples (LA820) were analyzed for metals to ICP
detection limits in three separate SDGs. Total holding times were
exceeded by five days for samples 01 and 02. However, due to the
stable, nonvolatile nature of the analytes,no adverse impact on
data quality is expected because of the holding time violations.
There is no additional adverse impact to data quality for samples
LA82001 LAB2002 indicated by the associated QC data. The silver
concentration reported for sample LA82003 may be totally or
partially due to laboratory contamination, because 12 pg/L

silver was detected in the associated preparation blank, and up to
18 pg/L silver was observed in the associated QC blanks.

Silver was also over-recovered from the ICV standard, at 114%
(upper control limit is 110%), which also indicates high bias for
the reported value.
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LAB21: TA-16, Backfilled Ponds. The samples LAB2101-06 were
analyzed by one laboratory, and samples LA82107-12 were analyzed
by a different laboratory. The data set for LA82101-06 are not
comparable to other organic CLP data due to variances in the
analytical procedures and reporting formats used. Therefore,
caution should be exercised by the data user when comparing these

data.

Note that the CRQLs for the volatile organic data for LA82101-06
are elevated due to only 1 g of sample used for analysis (5 g of
soil is specified). Therefore, there is an increased probability
of false negatives associated with these data. Acetone detected
in samples LA82101, 03, and 05 is most likely a false positive.
Coelution with a freon peak (which was noted on the raw data but
not reported) may have produced a spectral interference. There
are random retention time shifts throughout these data, which may
have led to additional false positives and false negatives. Some
of the internal standards and surrogate spike compounds had to be
manually integrated, and many of the peaks (especially
1,2-dichloroethane-ds) are split. In general the chromatography
is very poor, making the identification of target and non-target
compounds difficult.

The total holding times for volatile organic samples LA82109, 10,

and 11 were exceeded by 13 days; therefore, the quantitative
values may be biased low or there may be false negatives.

Samples LA82101 through LA82106 were analyzed in a common SDG for
metals to ICP detection limits. Thallium analyses for these
samples were performed via GFAAS because the ICP instrument used
did not have an analytical wavelength for thallium. However,
because GFAAS is the more sensitive of the two analytical
techniques, the resultant data quality is actually better than
that achievable with ICP analysis. Copper was detected in the
associated preparation blank at 1.7 mg/kg. Therefore, reported
values for copper may have comparable high bias. Serial dilution
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results for zinc were greater than the 10% difference control
limit, at 15%. Although this high percent difference could
indicate the presence of an interferant, it also could indicate
errors introduced by dilution or non-linearity in the calibration
curve. The analytical imprecision associated with the reported
zinc concentrations may be as much 15%.

Samples LA82107 through LA82112 also were analyzed in a common SDG
for metals to ICP detection limits. Thallium was quantitated by
ICP for these samples. Beryllium was detected in associated QC
blanks at 0.4 mg/kg, so reported beryllium concentrations may have
comparable high bias. QC blank results for chromium were
consistently less than the negative CRDL. Results of standards
run at twice the CRDL (approximately 4 mg/kg for chromium)
indicate that the analytical accuracy for these elements at the
low end of the calibration range is only 50% of true value (i.e.,
true values may be 200% of reported concentrations).

LAB23: TA-8-59, Septic Tank. The total holding times for volatile
organics sample 01 and 02 were exceeded by one day. Therefore,
there is a slight possibility for false negatives, and the
quantitative values may be biased Tow for these two samples. The
concentrations of chloroethane (450 ug/kg), 1,1-dichloroethene
(510 pg/kg), and 1,2-dichloroethene (6200 ug/kg) detected

in sample 01 exceed the calibration range of the instrument and
may therefore be underestimated. The following compounds detected
in sample 02 also had concentrations that exceeded the calibration
range of the instrument and may therefore be underestimated:
1,1-dichloroethane (1100 pg/kg), 2-butanone (440 pg/kqg),
1,2-dichloroethene (total) (5800 pg/kg), and

1,1,1-trichloroethane (1200 ug/kg). The concentration of

acetone is biased low by a factor of 1.4 due to the high response
factor in continuing calibration. If the response factor from the
initial calibration is used to calculate the concentration for
acetone, more representative values would be 246 ug/kg

(sample 01) and 350 pg/kg (sample 02).
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The total holding time for high explosives samples 01 and 02 were
exceeded by 8 days; therefore, there may be a possibility of false
negatives due to biodegradation.

Nickel (6.7 mg/kg), silver (3.7 mg/kg), chromium (18.8 mg/kg) and
beryllium (0.9 mg/kg) were detected in blanks associated with
these samples for determination of metals to ICP detection
1imits. Reported values for these elements therefore may have
comparable high bias. Concentrations of iron, and manganese also
found in the blanks suggest that stainless steel is the source of
the laboratory contamination. Matrix spike recovery is outside
the 75% to 125% control limits for silver (29%). This indicates
that silver may have been lost from the sample during preparation,
and that the reported value may have comparable low bias.
Internal standard was added incorrectly to the matrix spike for
beryl1lium, cadmium, chromium, copper, and nickel. Therefore, no
actual spike recoveries could be calculated for these elements.
However, based on the data, it appears that half the required
amount of internal standard was added, which would have made the
spiked sample results high by a factor of two. Based on this
assumption, the only spike recoveries for these elements out of
control would be for beryllium (65%), cadmium (71%), and chromium
(41%). Reported values for beryllium, cadmium, and chromium may
be biased Tow by 54%, 41%, and 144%, respectively, and true
concentrations may be 150%, 140%, and 240% of reported values,
respectively. Duplicate RPDs for chromium and zinc are greater
than the 20% control limit, at 57% and 21%, respectively. The
imprecision associated with the chromium quantitation may be a
contributing factor to the Tow matrix spike recovery for this
element, and may be caused by the laboratory contamination
evidenced by the blank results.

LAB24: TA-16-093, Abandoned Plating Shop Outfall. Reported values
for beryllium and cadmium may have high bias due to 1.2 mg/kg and
1.7 mg/kg, respectively, detected in associated blanks. Two
matrix spikes were performed with this SDG. Copper recovery
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(-1680%) was outside the 75% to 125% control limits for the first
spike, but was in control on the second matrix spike. For the
spike recovery, which was out of control, the sample result for
copper was higher by an order of magnitude than the spiked sample
result, which suggests possible sample inhomogeneity, external
contamination, or an unidentified interference. The duplicate RPD
for chromium (43.1%) is outside the 20% control limit. The
imprecision associated with chromium quantitation is therefore
higher than normal, and true chromium concentrations may be
between +43% of the reported values.

Quantitation of cyanide in these samples is highly questionable
due to several factors. Total and analytical holding times were
exceeded for all samples by four and seven days, respectively.

Due to the reactive, unstable nature of cyanide compounds, the
reported results may not be representative of the samples as
collected. Because of possible reaction and/or degradation, the
reported results are likely to have low bias. Due to a
refrigerator malfunction, sample storage condition requirements
(4°C) were not maintained for the distilled samples as

recommended for sample preservation. This storage condition
violation may also influence the representativeness of the
reported data. The matrix spike was only 29% recovered, which
implies either incomplete recovery of analyte from the sample
matrices, or loss of analyte when required storage conditions were
violated. Reported results may be biased low by up to 250%, and
true values could range as high as 350% of the reported values.
Given that cyanide was detected in two of the three samples
despite all of the problems that tend to cause low recovery, it is
likely that true cyanide concentrations in all samples were higher
than the reported values.

LAB25: TA-46-070, Sumps. Recovery of the volatile organic
surrogate, toluene-dg (127%) is outside of the QC Timits of 117%
for sample 01. The surrogate problem may be due to a matrix
effect which was confirmed by reanalysis of the sample, which
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indicated even higher recoveries for toluene-dg and
bromofluorobenzene. Quantitation of the aromatic compounds may be
overestimated by as much as approximately 25%. The internal
4 standard area for chlorobenzene-dg was less than 50% of its
) daily continuing calibration standard. Reanalysis of the sample
resulting in two internal standard areas, chlorobenzene-dg and
difluorobenzene, being outside the QC limits. These low internal
standard areas also may point towards a matrix effect. There were
no volatile organic compounds detected in the original analysis,
ﬁ however, the sample was reanalyzed and tetrachloroethene was
detected. Tetrachloroethene was also detected in sample 02. It
1 is 1ikely that tetrachloroethene may be in sample 01, especially
since the CRQLs in the original analysis were 4 times higher than
the reanalysis (original analysis 1.3 g of sample used, reanalysis
5.0 g of sample used). Due to analytical problems mentioned
previously with the surrogates, internal standard areas, and
holding times (151 days for reanalysis), the original analysis
data were used in the results table.

Volatile organic analysis of sample 02 encountered similar matrix
d effect problems to those encountered for sample 01. Both
toluene-dg and bromofluorobenzene surrogate recoveries exceeded
the upper QC limits. The poor surrogate recoveries are likely to
be due to a matrix effect since the matrix spike, matrix spike
duplicate, and the reanalysis of the sample resulted in similar
recoveries. The reported values for tetrachloroethene and toluene
may be overestimated by as much as two times the true values due
¢ to the low internal standard areas. The internal standards,
difluorobenzene and chlorobenzene-dg, had areas less than 50% of
the daily continuing calibration standards. The reanalysis of
this sample had areas of all three internal standards outside the
QC Timits, indicating that a matrix effect is a probably cause of
low internal standard area counts. Due to the analytical problems
mentioned previously and the 151 day holding time on the
i reanalysis, the original analysis data was used for the results

table.

i
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The CRQLs for semivolatile organic analysis sample 01 were

elevated approximately 788 times the base CRQLs listed in the

protocol due to half the required amount of soil being extracted,

74% moisture, 1:50 dilution, and GPC cleanup. Although no target Qi

compounds were detected, there is a high probability of false e
negatives due to elevated detection limits. Sample 01 was
extracted using 15 g rather than the usual 30 g because of the i

high moisture content in the sample. Sodium sulfate, used in the
extraction procedure for removal of water from the solid, was

suspected of containing many of the phthalate esters observed in -
the semivolatile organics analysis results for soil samples.
Because of this suspected phthalate contamination from the sodium k-
sulfate, the use of sodium sulfate was minimized in the extraction
procedure. Thus, a reduced weight of samples with a high moisture ¥
content was extracted so that less total mass of sodium sulfate
was required to remove the water. The effect of extracting one %
half as much sample would be a doubling of the CRQL values before -
percent moisture and dilutions are considered. Sample 02 also had
CRQLs elevated approximately 155 times the base CRQLs listed in e
the protocol due to a 1:20 dilution, GPC cleanup, and a -
74% moisture. Only one TCL compound attributable to the sample i
was detected, but there is a possibility of false negatives due to
elevated detection limits. "
Total holding times for mercury analysis were exceeded by eight
days. Due to the volatile nature of this analyte, low bias to the 5
reported concentrations is likely. Two matrix spikes were
performed for analysis of metals to ICP detection limits. Lead @
and silver were under-recovered from one of the spikes (63% and
56%, respectively), but recoveries for both elements were in Y
control for the second spike. These recoveries indicate that
analyte recovery from the sample matrices was not uniform. _
Reported silver and lead concentrations may have as much as 79% .
and 58% low bias, respectively, and true concentrations may be as
much as 180% and 160% of reported values, respectively. The b
duplicate RPD for zinc exceeded the 20% control 1imit, at 25%.

iiiah
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RPDs for aluminum, iron, and manganese were also out of control,
and because they are common soil constituents, suggest that the
cause of the high RPDs may be sample inhomogeneity. Reported
silver concentrations may have high analytical bias due to
laboratory contamination, as evidenced by 17 mg/kg silver found in
the preparation blank.

LAB28: TA-35-34, West Basin. The RPD for zinc exceeded the 20%
control limit, at 25%. RPDs for aluminum, iron, and manganese,
which are common soil constituents, are also out of control, and
suggest the the cause of the high imprecision may be sample
inhomogeneity.

LAB29: TA-10, Bayo Canyon Site. There is no adverse impact to
data quality suggested by analytical QC data associated with this

sample.
Radiological Data

The results of QC checks indicate that the performance of the
instruments and the analytical methods were adequate to ensure
accuracy and reproducibility of the results obtained using them.
In addition, the background seen by each instrument/detector was
sufficiently low and constant to ensure accurate compensation for

background effects.

The uncertainties cited in the tables for the total uranium
results appear to be ten percent of the reported concentrations.
Unfortunately, the uncertainties were reported with the same
number of significant figures as the concentrations. Therefore,
when using the total uranium results, the reader should round the
uncertainties to one less significant figure.
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ENV. PROB. 24

LA819/820
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ENV. PROB. 24

LA821

Sampling Locations at TA-16
Inactive Liquid Waste Disposal Pond

SCALE: 1in. = 100 ft
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ENV. PROB. 24 LA823
Sampling Locations for
TA-08-59 Septic Tank
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Septic tank e
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|
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ENV. PROB. 24 LA825
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ENV. PROB. 24 LA828
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ENV. PROB. 24 LA829
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4.25 Environmental Problem 25--Spills and Unplanned Liquid Releases

4.25.1

Request Numbers: LA831, LA832, and LA846
Requester: J. Clay/K.D. Sichelstiel

Finding and Basis: Spills and/or unplanned releases of liquids at
the LANL facility potentially have contaminated soils with
hazardous and/or radioactive constituents. These releases and
potentially contaminated soils may have adverse effects on
surrounding biota or surface water, creating an environmental
problem.

Evidence of spills and/or unplanned releases of liquid wastes or
chemicals at over 30 sites was observed during the survey. Visual
observations were used to assess these sites. Remnant wastes,
stressed vegetation, and stained surface soils were key indicators
of potential environmental problems. Four areas with releases of
concern are included in the sampling and analysis requests. The
selection of these four were based on the following:

B Wastes from unplanned releases still present and appear to
have impacted biota adversely.

- Soil staining resulting from releases of oily substances,
which potentially contain PCBs and hazardous or radiocactive

constituents.

(One request was deleted by the survey team prior to finalization
of the S&A Plan).

Sampling and Analysis Objectives

Statement

4.25-1
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The S&A objectives were as follows:

- Determine the presence of hazardous constituents within the
waste substance/liquid that has affected the vegetation on
DOE property south of the Los Alamos County Roads Department
facility.

- Determine the presence (above minimum detection Timits) of
hazardous constituents and toxic substances in the surface

soils.

- Determine the possibility of surface migration of
contaminated soils via surface water drainage by sampling
along potential pathways on canyon side.

Supporting Information

See Finding and Basis.
ampling and Analysis Design
Sampling Design

Surface soils were collected as planned at a depth of between 0 to
6-in., using a stainless steel hand auger, based on visual
observation of any staining or moisture in the soil column. Dry,
unstained surface soil was not collected for volatile organic
analysis.

Relatively well-defined, small areas were grab sampled for request
numbers LA832 and LA846. This design provided absolute
contaminant concentrations (versus average) and some information
regarding variability. In addition, certain areas have multiple
stains from a potentially wide variety of sources, thus further
supporting the rationale for targeted grab samples.

4.25-2
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Table 4.25.1 summarizes the sampling and analytical requests and
the analyses performed.

LA831: TA-35-207, Stained Spill Areas. A spatial composite
sampling design was used for the samples collected at TA-35-207 to
account for large area(s) that appeared to be contaminated from
the same sources (see Figure 4.25.1). Each composite for this
location consisted of four subsamples. Samples were collected
from stained areas on top of the mesa, on the canyon wall/slope,
and visible stains on the canyon floor. Photoionization detector,
HNU or OVA, readings were used to bias collection of the three
volatile organic analysis grab samples.

LA832: TA-46-03]1, Stains at Storage Areas. Six separate grab
samples were collected from stained areas at TA-46-031 (see
Figure 4.25.2).

LA846: TA-32, Stains and Spills at Storage Tank Area. Three grab
samples were collected from the drainage channel on DOE property.
Grab sample 01 was collected from near the county property line,
within the stained drainage channel, and approximately 10 ft from
the fenceline. Grab sample 02 was spaced approximately 3 ft
downgradient from the first grab sample. Grab sample 03 was
collected between the second grab sample and the canyon rim (see
Figure 4.25.3 for specific locations).

Analytical Design

Samples from all locations under this environmental problem were
analyzed as planned for volatile and semivolatile organic
compounds, metals to ICP detection limits, and PCBs. In addition,
a TCLP analysis was requested for the three samples from LA846 if
the semivolatile organic and/or metals concentrations exceeded the
TCLP threshold limits. The concentration of lead for sample LA846
exceeded the TCLP threshold 1imit; however, TCLP analysis was not
performed (see Analytical Data Evaluation). Samples collected for

4.25-3
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request number LA832 were also analyzed as planned for mercury,
total uranium, plutonium, 9°Sr. and gamma-emitting
radionuclides.

Field and Analytical Data

Field Data

Radiation fields up to 17 pR/h (background) were

measured at TA-46-031 (LA832) and at TA-32 (LA846). Organic
vapors were detected at concentrations up to 6 ppm at
TA-35-207, <3 ppm at TA-46-031, and in the 20 to 60 ppm range
at all three locations sampled at TA-32.

Field Data Evaluation

Analytical Data

Analytical data for this environmental problem are
summarized in Table 4.25.2 through Table 4.25.5.

Three spatial composite samples were collected from visible
spill and stain areas at TA-35-207 (LA831). Acetone was
detected in two of the three samples, at concentrations
ranging from 70 to 160 pg/kg. Two volatile organic

terpene isomers were also tentatively identified in one of
the samples at concentrations of 49 and 1700 pg/kg.
Terpenes may be a natural product of native coniferous
trees. Five PAH semivolatile organic compounds were detected
in one of the samples at concentrations ranging from 14 to
71 pg/kg. 2,4-Dinitrotoluene was detected in another
sample at 6100 pg/kg. No PCBs were detected; however,

six pesticides were detected in a varied distribution at
concentrations ranging from 0.7 to 41 pg/kg. Zinc (26

4.25-4
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to 36 mg/kg) was detected in all three of the samples, barium
(34 to 37 mg/kg) was detected in two of the samples, and
beryllium (1.7 mg/kg) and cadmium (3.2 mg/kg) were detected
in one sample.

Six grab soil samples were collected from stained areas at
TA-46-031 (LA832). Only one chlorinated solvent
(1,1,1-trichloroethane) was detected in one of the samples
from this location at 12 pg/kg. Eleven semivolatile
organic compounds, primarily PAHs, were detected in two of
these samples, at concentrations ranging from 230 to

6800 pg/kg. Numerous hydrocarbons, which are

indicative of contamination with petroleum distillates, such
as an oil or heavy fuel, were also detected in these
samples. The only PCB detected was aroclor-1248, found in
one sample at 6200 pg/kg. Three metals were detected

in all six samples: barium (37 to 70 mg/kg), copper (16 to
180 mg/kg), and zinc (75 to 340 mg/kg). Other metals
detected in various samples include beryllium (0.4 to

0.5 mg/kg), chromium (5 to 21 mg/kg), lead (24 to 56 mg/kg),
mercury (0.4 to 20 mg/kg), and nickel (8 to 12 mg/kg). One
sample contained silver at 3.5 mg/kg.

Three grab soil samples were collected from stained areas at
TA-32 (LA846). Acetone and xylene were detected in one of
the three samples, at 190 and 94 pg/kg, respectively.

Pyrene was detected in all three of the samples, at
concentrations ranging from 920 to 2500 pg/kg.

Numerous hydrocarbons which are indicative of contamination
with petroleum distillates, such as an oil or heavy fuel,
were also detected in these samples. There were no
pesticides or PCBs detected. Six metals were detected at
comparable concentrations in all three samples: barium (54 to
67 mg/kg), beryllium (0.3 mg/kg), chromium (7 to 9 mg/kg),
copper (9 to 11 mg/kg), lead (190 to 480 mg/kg), and zinc (69
to 77 mg/kg). Nickel, at 5 to 6 mg/kg was also detected in
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two of the three samples. The concentrations of lead
detected exceeded the TCLP threshold limit of 100 mg/kg for
all three samples; however, TCLP analysis was inadvertently
omitted.

Analytical Data Evaluation

LA831: TA-35-207, Stained Spill Areas. The sampling design for
this location was predicated on the observation that each of the
areas sampled appeared to be contaminated from the same source.
Zinc was the only metal detected in all three samples at
comparable concentrations (26 to 36 mg/kg). Barium, beryllium,
and cadmium were detected in some, but not all, of the locations.

Sample 01 contained acetone (160 ug/kg), 2,4-dinitrotoluene
(6100 pg/kg), endosulfan II (3.5 pg/kg), alpha and gamma
chlordane (41 and 22 pg/kg respectively), barium (37.4 mg/kg),
and beryllium (1.7 mg/kg). Alpha and gamma chlordane presence
probably indicate weathered technical chlordane.

Sample 02 contained acetone (70 ug/kg), two volatile organic
TIC terpene isomers (49 to 1700 pg/kg), three semivolatile
organic TIC branched indene isomers (6200 to 41,000 pg/kg),
gamma-BHC (0.7 pg/kg), endosulfan I (24 pg/kg), and alpha

and gamma chlordane (6.8 and 29 ug/kg, respectively).
Terpenes can be naturally occurring compounds associated with
native coniferous trees.

Sample 03 contained no volatile organic compounds, five PAH
semivolatile organic compounds (14 to 71 pg/kg), 4,4’-DDT
(8.6 pg/kg, no breakdown products were detected), barium
(34.3 mg/kg), and cadmium (3.2 mg/kg).

LA832: TA-46-031, Stains at Storage Areas. The only volatile
organic target compound detected and attributable to the samples
from this location is 1,1,1-trichloroethane in sample 02, at

12 pg/kg.
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Although there were fourteen PAH target compounds reported in the
semivolatile organic data, at concentrations ranging from 39 to
6800 pg/kg, approximately half of these compounds are suspect

as false positives (see Limitations and Qualifications,

Section 4.25.4). There were very high concentrations of
hydrocarbons detected in all of these samples, which interfered
with accurate identification and quantitation of the semivolatile
compounds. The data user should interpret these data with caution
and consider the number and concentration of compounds reported as

a minimum.
The PCB aroclor-1248 was detected in sample 04 at 6200 ug/kg.

As stated previously, the only three metals that were detected in
all six of the samples were barium, copper, and zinc. There is no
clear-cut trend to the distribution of metals in the samples
collected from this location. Beryllium was detected in samples
03-06, chromium in 01-05, lead in 01, 02, 04, and 05, mercury and
nickel in 02 and 03, and silver only in sample 02.

LAB46: TA-32, Stains and Spills at Storage Tank Area. Sample 03
contained acetone and xylene at 190 and 94 ug/kg, respectively.
No other volatile organic target compounds were detected in any of

the samples.

The only semivolatile organic target compound definitively
attributable to these three samples was pyrene, which was detected
at concentrations ranging from 920 to 2500 ug/kg. The other

five semivolatile compounds reported are suspect as false
positives (see Limitations and Qualifications, Section 4.25.4).
There were also very high concentrations of hydrocarbon TICs
detected in all of these samples, which interfered with accurate
identification and quantitation of the semivolatile compounds.

The data user should interpret these data with caution and
consider the number and concentration of compounds reported as a

minimum.
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Barium, beryllium, chromium, copper, lead, and zinc were detected
in all of the samples at comparable concentrations. Nickel was
detected in samples 01 and 03 at 6.1 and 5.4 mg/kg, respectively.
Because these concentrations of nickel are greater than the IDL,
and less than the CRDL, if nickel had been present in sample 02 at
a lower concentration, it would not have been detected.

TCLP analysis was requested for these samples if the semivolatile
organic or metals concentrations exceeded the TCLP threshold
limits. Lead was the only metal detected that exceeded those
limits.

Radiological Data

The results of the radiological measurements are given in
Table 4.25.6.

The less sensitive gamma screens from the TA-35-207 (LA831)
area indicate the presence of 137¢ (140 and 254 pCi/kgh)
in two samples (LA831001 and LA83103) and the natural
activities in all samples.

Gamma analyses performed for the six samples from the
TA-46-031 area (LA832) indicate the presence of 137Cs (28
to 363 pCi/kgW) in all six, 23°U (63 to 1920 pCi/kgW) in
five samples, 238y in excess of the chain equilibrium
amount (by 52,700 pCi/kgW) in one sample (LA83202), and the
natural activities.

Alpha spectral, 905y, and total uranium analyses were
performed on the six samples from the TA-46-031 area.
Plutonium-238 was identified (60 and 125 pCi/kgD) in two
samples (LAB3201 and LAB3202), and 239+240py was seen in
all six samples (12 to 1310 pCi/kgD). The total uranium
analyses indicate 3000 to 89,000 pg/kgD in all six
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samples, with the larger values correlated with the larger
plutonium activities. The 90y analyses gave only limits
of <430 to <670 pCi/kgD.

Radiological Data Evaluation

The radiological measurements performed on these samples included
gamma analyses, gamma screens, alpha spectral analyses, 90g,.

analyses, and total uranium analyses.

LA831: TA-35-207, Stained Spill Areas. Gamma screens were
performed on the three samples from TA-35, and the presence of
137¢5 (254 and 140 pCi/kgD in samples LA83101 and LA83103,
respectively) was indicated along with the natural activities in
all three samples. No other radiological measurements were made.

LAB32: TA-46-031, Stains at Storage Areas. For the six samples
from TA-46, a variety of measurements were made. The gamma

analyses showed the presence of 137¢s at 28 to 363 pCi/kgW with
the highest concentration in LA83202. Similarly, 23°U was
detected in five samples: between 63 and 112 pCi/kgW in four
samples (LA83201, LA83203-LA83205); and 1920 pCi/kgW in sample
LA83202. The U23® concentration was <124 pCi/kgW in sample
LA83206. An excess of 238y above the chain equilibrium value
was found at 52,700 pCi/kgW for LA83202.

For these six samples, alpha spectral analysis gave values as
follows: 238py at 125 and 60 pCi/kgD for LA83201 and LA83202,
respectively, and Timits of <8 to <13 pCi/kgD for the other four
samples; 239+240p, at 650 and 1310 pCi/kgD for samples LA83201
and LA83202, respectively, and 12 to 28 pCi/kgD for the remaining
four samples. The total uranium analyses results correlated well
with these results, giving 10,000 and 89,000 ug/kgD for

samples LA83201 and LA83202, respectively, and 3000 pg/kgD for
the remaining four samples. Only Tower Timits of detection
(ranging from <430 to <670 pCi/kgD) were obtained for the 90sy.

analyses.
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LA846: TA-32, Stains and Spills at Storage Tank Area. For the
three samples from the TA-32 area, gamma screens indicated only
the presence of the natural activities. No other radiological
measurements were made on these samples.

4.25.4 Limitations and Qualifications

. Data Quality Level

Sampling design, sample collection techniques, and documentation
are Quality Level I. The organic analytical data obtained for
request numbers LA832 and LAB46 are Quality Level II. The
remainder of the analytical data obtained is Quality Level I.

o Field Data
None.
o Analytical Data

High levels of hydrocarbons (0il) were detected in all samples
analyzed for semivolatile organic compounds for request numbers
LA832 and LA846. Therefore, these matrix interferences may give
false negatives and false positives, as indicated by poor spike
recoveries, and subsequently impact the data quality. The
2,4-dinitrophenol response factor for both continuing calibrations
was low (does not meet SPCC criteria specified in the protocol),
which would cause possible false negatives or bias concentrations
high. One TIC was reported as a "hydrocarbon fraction," spans
approximately 35 min, and resembles a typical hydrocarbon pattern
with an elevated baseline in the center of the chromatogram. This
is not standard analytical procedure for reporting TICs or for
quantitation and identification of hydrocarbons. Review of the
raw data indicates that there are approximately 10-20 TICs in
these samples with peak heights greater than the nearest internal
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standards. This reporting approach represents a minimum amount of
data and seriously compromises the usability of this data. The
TICs present in these samples introduce interferences that also
made identification and quantitation of the target compounds
difficult, and therefore subject to inaccuracies (false positives
and false negatives). The concentrations and number of
contaminants reported for these samples should be considered a
minimum because the raw data indicate there are more contaminants
than those reported.

There is a high probability for false negatives associated with
the pesticide and PCB data for request numbers LA832 and LA846.
Due to the high background (as indicated by interfering peaks and
retention time shifts) present in the samples and indicated on one
of the two method blank samples, the qualitative identification of
contaminants was difficult. Only PCB analysis was requested for
the samples in this environmental problem. Although the pesticide
standards were analyzed, it is uncertain whether or not the raw
data were reviewed to see if there were any pesticides present in
the samples. As a result of the manner in which the laboratory
interpreted the PCB request, aroclor-1254 was used as a matrix
spike standard rather than the six pesticide standards specified
in the protocol. This compound was spiked into the two samples
(one of the samples used contained aroclor-1254 prior to spiking)
used for the matrix spike and matrix spike duplicate analyses at a
concentration less than the detection limit (approximately

40 pg/kg). These data are footnoted on the QC table to

account for this deviation from standard procedure. Because the
matrix spike was performed in this manner, there were insufficient
data to adequately assess the accuracy and precision of these
data. The surrogate spike data (percent recovery and retention
time shift information for DBC) are also sporadic and frequently
outside QC limits, even for one of the two method blanks

analyzed. This indicates that the interference noted for these
data may have been introduced during the analytical procedure
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rather than due to a matrix interference. There were indications
that some of the interferences may be "weathered PCBs" for which
no standards were available.

Thallium was determined by GFAAS for samples analyzed for request
numbers LA832 and LA846 because the ICP instrument used did not
have a thallium line. Copper was detected at 2.0 mg/kg in the
preparation blank, and therefore reported concentrations for the
samples may be biased high by a similar amount.

LA831: TA-35-207, Stained Spill Areas. There is a strong

potential for false negatives associated with the volatile organic
data for these three samples, as indicated by very low internal
standard areas. This problem could be due to either a matrix
effect or poor purging of the sample during analysis.

A number of the semivolatile organic surrogate spike recoveries
were out of the control limits for sample 01. Some of the
recoveries were too high, and some of the recoveries were too low,
which frequently indicates an interference or matrix effect.
There were no compounds detected chemically similar to those
surrogate spike recoveries that were out of the control limits;
therefore, there is no impact to the quantitative value obtained
for the one compound that was detected. This sample had a high
percent moisture content, and a 15 g aliquot was used for sample
extraction rather than the 30 g normally used. The sample was
extracted using the Tow level preparation method, with the only
exception being the amount of sample extracted. The CRQLs are
elevated by a factor of 515 for LA83101 due to extracting one-half
as much sample as normal, 23% moisture content, and a 1:100
dilution. Due to the possible matrix effects and elevated
detection limits there is a possibility of false negatives.
Sample 02 contained apparent chemical interferences (e.g.,
hydrocarbons), which caused an elevated baseline. Due to the
apparent contamination, the sample was not reextracted. However,
this sample was reanalyzed with comparable results. These

4.25-12
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chemical interferences contributed to many of the internal
standard areas and surrogate recoveries being out of the control
limits. The CRQLs were elevated by a factor of approximately 48,
and therefore there is a possibility of false negatives. For
sample 03, the QC data was acceptable and there is no impact to
the usability of the data.

Beryllium and cadmium were detected in the associated QC blanks at
1.2 mg/kg, and 1.7 mg/kg, respectively. Reported values for these
elements may have comparable high bias. Two matrix spikes were
performed associated with these samples. For copper, one spike
recovery was in control and the other was not (1680%). For the
spike recovery, which was out of control, the sample result for
copper was higher by an order of magnitude than the spiked sample
result, which suggests possible sample inhomogeneity, external
contamination, or an unidentified interference.

LA832: TA-46-031, Stains at Storage Areas. The CRQLs for the
volatile organic analyses are elevated due to only 1 g of sample
being used instead of 5 g as specified in the protocol. As there
were virtually no compounds detected in these samples, this
procedure may have resulted in false negatives for the volatile

organic data.

The duplicate for metals analysis associated with samples 01 and
02 has an RPD for mercury (44.4%) greater than the 20% control
1imit, indicating higher than normal imprecision. The sample on
which the duplicate analysis was performed was only 18.3% solid,
and this inhomogeneity is Tikely a major cause of the higher
analytical imprecision.

LA846: TA-32, Stains and Spills at Storage Tank Area. The
elevated CRQLs for the volatile organic data (due to only 1 g of
sample used for analysis) may likely result in false negatives.
Ten hydrocarbons were reported for sample 01, and there were

51 TIC peaks on the chromatogram. For sample 02, some of the TICs
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may by carryover from the previous sample (LA84601). Also, one of
the TICs may be a substituted napthalene. There were

10 hydrocarbons reported and approximately 45 TIC peaks on the
chromatogram. Ten hydrocarbons were reported for sample 03 also
and approximately 60 TIC peaks were on the chromatogram.

Radiological Data

The results of QC checks indicate that the performance of the
instruments and the analytical methods were adequate to ensure
accuracy and reproducibility of the results obtained using them.
In addition, the background seen by each instrument/detector was
sufficiently Tow and constant to ensure accurate compensation for

background effects.

The uncertainties cited in the tables for the total uranium
results appear to be ten percent of the reported concentrations.
Unfortunately, the uncertainties were reported with the same
number of significant figures as the concentrations. Therefore,
when using the total uranium results, the reader should round the

uncertainties to one less significant figure.
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