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NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the
United States Department of Energy, nor any of their employees,
- hor any of their contractors, subcontractors, or their employees,

makes any warranty, express or implied, or assumes any legal O
liability or responsibility for the accuracy, completeness, or

usefulness of any information, apparatus, product, or process
disclosed, or represents that its use wouid not infringe privately
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1. EXECUTIVE SUMMARY

This site characterization report complies with the requirements of DOE Order

5480.14. A prior survey' had been conducted to determine if there were any
potential disposal sites on the DOE-optioned land at the Santa Susana Field
Laboratory (SSFL) of RCRA-type hazardous waste which would fall under the
purview of the Comprehensive Environmental Responses, Compensation and
Liability Act (CERCLA) requirements. The "Landfill Area"” which had been used
as a temporary drum storage facility was identified as a candidate for further
investigation. A prudent course of action did require sampling and analysis in
the area. A second area, the "Burn Pit,” was discussed as part of the prior
survey, and although it is outside the DOE-option area by about 300 yards, it
was used exclusively for cleaning of components for the OMRE, Hallam, SRE,
and SNAP programs conducted by the Atomics International Division of
Rockwell for the Atomic Energy Commission or ERDA, which were DOE
predecessor agencies. This Burn Pit Area is also characterized as part of this

CERCLA — Phase Il Site Characterization report.2

Landfill Area —

¥

Two sampling procedures were applied in this area. A monitoring well, RD-7,
was drilled to 300 ft in the area where the drums had been stored. Analyses of
the water extracted from RD-7 over a period of 15 months showed the
presence of trichloroethylene at 16 to 130 ppb, which is above the action level
of 5 ppb. No other constituents were found in concentrations above action
levels.

The second effort in this area included collection of soil samples at nine

locations over the 10,000-ft2 landfill and adjacent ravine. Visually, the soil

" appeared clean (undisturbed). A Miran 1B Portable Air Analyzer (single-beam,

| infrared spectrophotometer) did not detect any of a selected group of nine

compounds that might be present in the trenches or on the surface. This
included the results of air samples in 9-ft-deep trenches. Four soil samples
were analyzed for volatile organic constituents, heavy metals, and a number of
miscellaneous compounds. The sample analysis results did not show any
contaminants that warrant any further sampling or cleanup effort in this Landfill
Area. lt is clear that the soil in this area is clean and that at most a little oil and
grease stains could be related to damaged drums previously stored in the area.

The level of TCE in RD-7 is of concern because it is above action levels,
although the water below the Landfill Area is believed to be in a pocket

'Rockwell International Document N0O1TI000262, "CERCLA Program Phase |
Installation Assessment for DOE Facilities at SSFL, April 25, 1986.

2Requested by DOE-SAN in a meeting with Rockwell and ETEC representa -
tives on February 5, 1987.
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resulting from fractures in the Chatsworth bedding formation. Sampling by
Rockwell at adjacent offsite locations (0S-2, 0S-3, 0S-4, and 0S-5) did not
show detectable levels of organic constituents; this is considered confirmation
that the water dynamics in the area present no potential or real threat to any
surrounding areas.

Remedial action will be taken to remove the trichloroethylene from the water
pocket at the RD-7 well. This effort has been identified in budget submittals to
DOE. No further work at the DOE-optioned area of the Santa Susana Field
Laboratory is required for compliance with DOE Order 5480.14.

Burn Pit —

The Burn Pit is not an ETEC facility and is not on the DOE-optioned land, and
thus is not covered by the provisions of DOE Order 5480.14. ltis briefly
discussed in this report at the express request of DOE-SAN in a meeting with
Rocketdyne on February 5, 1987.

This area (about 50,000 ft2) was used extensively during the 1960-1970 period
for disposal of combustible materials such as sodium, NaK, and kerosene from
the SRE, SNAP, and other nuclear program operations. The area comprises a
large concrete pad, adjacent to a concrete water pool and upper and lower
pond areas, both downslope from the pool. An area adjacent to and west of the
upper pond area was also used for storage (and burial) of materials.

Sampling and analysis in this area consisted of soil sampling in and around the
ponds and storage area by trenching. Significant air levels of selected target
chemicals were found (Miran 1B detector) in only one trench of the 23 locations
sampled. (See Appendix A5 for identification of target chemicals.) This was in
an area désignated as the lower pond of the Burn Pit. Here the levels for :
carbon tetrachloride, ethanolamine, ammonia, tetrahydrofuran, and hydrazine
were sufficiently high to be of concern. Eight soil samples were analyzed.

Based upon the levels of contamination found, it is considered appropriate to
proceed with an engineering assessment 1o develop a remedial action plan for
this Burn Pit Area.

The natural drainage from this area is north to the Simi Valley. The
contaminated soil and materials are not considered to be highly mobile since
sampling of water down the drainage path has not shown contamination.
Surface water flow to the north is via a dirt road east of the area and a gully on
the west. The pond areas are incompietely bermed, and there is a potential
threat of water runoff to adjacent areas.
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5. SAMPLING AND ANALYTICAL MEASUREMENT PLAN

a. Rationale
Landfill Area —

During the CERLCA Program Phase |, one site was identified as possibly
having been used in the past for the disposal of hazardous wastes. The site,

approximately 10,000 #2 in area, is located on DOE-optioned land (see
Figure 1) about 300 ft west of Building 059 at the Rockwell International Santa
Susana Field Laboratory in Ventura County, California. The area was
designated for "loose fill" of earth from the excavation of a future SNAP facility
building (056) and was used for dirt fill from excavation associated with SCTI
construction (see Figure 2). The site was used for a period of time as a
temporary storage location for hazardous and nonhazardous waste materials.
During 1980 and 1981, 89 barrels which had been stored in this location were
removed and sent to hazardous waste disposal sites. The ETEC Chemistry
Laboratory determined that the wastes in these barrels included such materials
as oils, alcohols, sodium and sodium reaction products, grease, phosphoric

acid, and asbestos. %

In keeping with the recommendations of the CERCLA Program Phase |
Installation Assessment report, a site characterization plan was developed
which included the obtaining of samples in the area and their analysis for
hazardous substances. Well RD-7 was drilled, and soil samples were obtained
under the guidance of an independent firm of consulting hydrogeologists and
were analyzed by accepted EPA procedures in the SSFL Analytical Chemistry
Laboratory.

Burn Pit —

An area at SSFL that was considered to be more seriously contaminated than
the landfill is the so-called Burn Pit Area or Sodium Disposal Facility north of
Building 886. This area was briefly mentioned in the Phase | report but not
listed as a site for follow-on work, since the Burn Pit Area (see Figure 3) is not
an ETEC facility and not on DOE-controlled land and is thus outside the scope
of DOE Order 5480.14 which defined the bounds for the report. However, since
any hazardous, radioactive, or mixed wastes that may be buried in the Burn Pit
Area Fesulted from DOE programs or from activities of DOE's predecessor
agencies, investigative and remedial action required to meet CERCLA require -
ments for this site should be considered by DOE. For this reason, sampling and
analysis of soil from the Burn Pit were conducted at the same time as the
investigation of the Landfill, and the data from the Burn Pit are also summarized

in this Phase Il report.
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A characterization study of the Burn Pit Area (T-886), the former Sodium
Disposal Facility, was performed. The purpose of the effort was determination
of any hazardous materials that might be present.

History

The Burn Pit, Sodium Disposal Facility, was created for the disposal of sodium
and NaK by the exothermic reaction with water. After draining a system, small
quantities of sodium or NaK were typically trapped in such areas as pipe
elbows, valves, vessels, or insulation material. To remove the remaining
reactive metal, the component was either tossed into the water pool or placed in
the open field pit and hosed down initially with a light spray of water and then a
heavier spray as the reaction subsided. After the hose-down was complete and
the reaction stopped, the items were inspected for residual material. Clean
items were scrapped, and those with residual material were returned to the
reaction pool. Occasionally, firearms were used on vessels to "safely" open
containers to the atmosphere. Those items, after cleaning, were removed to a
dumpster, usually for a scrap dealer. The facility was also made available for
the open burning of any combustible material. This policy logically shifted to
include just about anything that seemed undesirable for the regular trash, that
would be rendered safe by burning. Terphenyl coplant for the organic-cooled
reactor program, was one of these.

For the most par, residual debris was cleared and disposed of as scrap metal.
Some large components and vessels were buried in place. A large batch of
barrels and scrap was buried west of the area between two rock ridges. A small
amount of material was dispersed onto surrounding terrain by explosions.

In the late 1970's, a concerted effort to clean up the Sodium Disposal Facility
was launched. The gate was locked, and only documented items and materials
(charge number and radiation survey) were admitted. However, occasionally
material of unknown origin was deposited at the site gate.

With the construction of the new Sodium Disposal Facility, T-133 (a fully RCRA-
permitted facility, shown in Figure 4), and its continued operation, the accumu -
lation of material at the Burn Pit subsided. Ali visible tanks were removed to the
new facility for further disposition. The west burial site was excavated, hazard -
ous materials removed, and trash hauled off. The pool was drained by a
hazardous waste disposal company. The walls were found to be slightly
contaminated with radioactive material and were scabbled clean. The ponds
were surveyed, and the lower pond was found radioactively contaminated, and
an effort to decontaminate some of the radiological "hot spots” was made. Later
that year (1980), the dry lower north pond was gridded, and a radiation survey
was conducted. Cesium-137 was identified as the principal gamma-emitting
constituent. The only other isotopes discovered at that time were primordial
radionuclides.
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Water samples were taken each rainy period, and only natural activity was
detected. No further significant activity occurred until the March 31, 1987,
characterization study, except for periodic removal of "junk” that appeared.

Sampling Program

The soil sampling procedure, techniques, and records were provided by
Groundwater Resources Consultants, Inc. Skilled labor support was provided
by Rocketdyne Department 635, by personnel trained and experienced in
sodium handling and disposal techniques. Health, Safety and Environment
provided a safety overview and procedure review with some on-site analysis.
Radiation and Nuclear Safety provided full-time support during the Burn Pit
Area sampling. The 137 samples taken consisted of 1-gallon plastic bags,
1000-ml glass jars, 16-0z glass jars, 4-0z glass jars, 2-0z salve cans, and the
standard brass Volatile Organics Analysis (VOA) core samples. The 12 VOA
samples were surveyed for radioactivity, and adjacent samples were analyzed
for concentration of manmade radioactivity before they were released to the
Chemical Analysis Laboratory at SSFL. All of the remaining samples were
surveyed for radioactivity and stored for future analysis or disposition at Building
T-100.

%

Summary of Radiological Data and Findings

The results of the tests indicate no spread of radiological contamination outside
of the lower and upper pond areas of the Burn Pits. In these pits, it appears that
cesium-137 is the major contaminant and can be found readily at the 1-ft level

and randomly at other depths. The levels of activity indicated during this survey

were up to 80 puR/hr in a background of 15 uR/hr, with samples ranging from

background to 2 x 10~4 uCi/g of Cs-137. The indications are consistent with
previous surveys showing general low level contamination with cesium-137,
including some "hot spots." During the sampling program, radiclogically "hot"
areas were avoided to assure in getting samples that could be handled in the
Chemistry Laboratory.

Some zirconium hydride sacrificial slugs, contaminated on the ends with 93%
enriched uranium from the SNAP program, were found in one area (BPL-3).

b. Methods and Techniques

1. Sampling

Since it was desired to confirm and quantify, by preliminary and comprehensive
environmental survey of the area, the presence or absence of hazardous

substances that might pose a risk to health, safety, or the environment, a plan
was developed to obtain soil samples and to provide for their characterization.
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Highlights of the sampling plan were as follows:

(1) Appropriate personal protective equipment on hand to provide for
adequate protection of personnel during sampling operations

(2)  Required the presence of representatives of Rocketdyne Health,
Safety and Environment and Radiation and Nuclear Safety groups
to provide immediate assessment of any potential hazard which
may have been uncovered

(3)  Sample locations selected by a represenative from Rocketdyne's
Environmental Control group and by representatives from an
independent consulting firm, Groundwater Resources Consultants,
Inc., Consulting Hydrogeclogists, 1020 South Euclid Avenue,
Tucson, Arizona 85719

(4)  Required that no soil borings be made so as not to disturb
potentially underlying objects such as partially filled drums

Appendix A contains the sampling plan, a diagram showing sampling locations
in both the Landfill and Burn Pit, and photographsof the sampling process.

Samples were taken by the consulting hydrogeologists at representative
locations and at varying depths within the Landfill Area as well as in the ravine
located just north of the Landfill. Samples were taken of the freshly exposed
soil and were immediately sealed in closed sample containers. In areas of high
soil compaction, a slide hammer sampler was used to obtain 6-in. x 2-in. core
samples in brass cylinders. These were sealed with caps and taped shut. After
being surveyed to confirm the absence of significant radioactivity, all samples
were iced down prior to their transport to the SSFL Analytical Chemistry
Laboratory for analysis to minimize loss of volatile constituents.

2 Analysis Methods and Techniques

Samples taken in the Landfill Area and Burn Pit were analyzed for the presence
of hazardous substances by the SSFL Analytical Chemistry Laboratory. The
SSFL laboratory utilizes recognized methodology in the analysis of all samples
which require traceability and validation of results. The following resources
were employed in the characterization of the samples which were submitted.

(1) SW-846, "Test Methods for Evaluating Solid Waste — Physical/
Chemical Methods," 2nd Edition, Revised, U.S. Environmental
Protection Agency, 1985.

(2)  EPA-600/4-79-020, "EPA Handbook for the Analysis of Water and

Waste Water," U.S. Environmental Protection Agency
Environmental Support Laboratory, Cincinnati, Ohio, 1979.
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(3) "Waste Extraction Test,” Section 66700 of the California Admini-
strative Code, Title 22 Social Security — Division 4, Environ -

mental Health.

(4)  "Guidelines for Addressing Fuel Leaks," California Regional
Water Quality Control Board, San Francisco Bay Region,

September 1985.

(5)  "Standard Methods for the Examination of Water and Wastewater,”
16th Edition, 1985, American Public Health Association, American
Water Works Association, and Water Pollution Control Federation,

publishers.

The following analyses were requested to be performed on the samples

submitted.
Parameters Measured
Volatile organics

pH

Polychlorinated biphenyls

Diesel fuel, biphenyl, and terphenyls

Oils and greases
Total chromium
Total nickel
Total mercury
Total lead

Total cadmium

Total copper

Extractable chromium
nickel
mercury
lead
cadmium
copper

Methods Used
(1) SW-846, Method 8240 (GC/MS)

(1) SW-846, Method 9040 carried out
on a 1:1 water extract

(1) SW-846, Method 8080

(4) Guidelines for Addressing Fuel
Leaks (gas chromatography)

(5) Standard Methods, Method 503.B
(1) SW 846, Method 7190
(1) SW-846, Method 7520
(1) SW-846, Method 7470
(1) SW-846, Method 7420
(1) SW-846, Method 7130
(2) EPA-600/4-79-020, Method 220.1

(3) Waste Extraction Test
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Parameters Measured Methods Used
Extractable cadmium (3) Waste Extraction Test
copper
Volatile organics in well water (1) SW-846, Method 8240 (GC/MS)
Cs Quality Assurance

Since the heart and substance of the site characterization lies in the validity of
the analytical measurements that are made, it is pertinent to address the
qualifications and quality assurance practices of the measuring laboratory.

The SSFL Analytical Chemistry Laboratory, M. D. Robertson, Manager, is
approved by the State of California Department of Public Health — Laboratory
Services Sanitation and Radiation Laboratory as a noncommercial water
laboratory for the performance of complete chemical examinations. This
approval was first issued in May 1976, and current approval expires
December 31, 1987.

The SSFL Analytical Chemistry Laboratory is alsoscertified by the State of
Califernia Department of Health Services as a Hazardous Waste Testing
Laboratory to conduct analysis of hazardous waste in the test categories of:

1. Partial organic chemical analysis
2. Partial inorganic chemical analysis
3. Physical property testing, and

4. California waste extraction testing.

Certificate No. 120 was first granted to the SSFL Analytical Chemistry
Laboratory on April 4, 1986, in accordance with the provisions of Article 8.5,
Chapter 6.5, Division 20, of the Health and Safety Code, State of California.
Current certification expires April 3, 1988.

Copies of certifications are included in Appendix B.

The SSFL Analytical Chemistry Laboratory adheres to the practices of EPA-
600/4-79-018, March 1979, "EPA Handbook for Analytical Quality Control in
Water and Wastewater Laboratories," issued by the U.S. EPA Environmental
and Support Laboratory, Cincinnati, Ohio 45718, which requires calibration
runs to be made before and after sample runs, cross checks on standards,
check for recovery upon the addition of known amounts of constituents to the
samples analyzed, and duplicate runs on each batch or set of ten like samples.
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3. SUMMARY OF DATA AND FINDINGS

a. Sources and Quantities of Contamination

The possibility of contamination of the Landfill Area located on DOE-optioned
property prompted the sinking of a well, designated RD-7, in late 1985 (see
Figure 5). Well water samples from RD-7 were monitored for the presence of
volatile organic compounds. These results are summarized in Table 1.

Table 1. Volatlle Organic Compounds Found in Landfill RD-7 Well Water
{concentrations in parts per billion)

Compound 1-23-86 7-2-86 7-3-86 8-6-86 8-6-86 12-12-86 3-9-87  3-9.87
Trichloroethylene 16 130 21 24 27 26 53 25
Toluene 13 8 <1 <1 <1 <1 <1 <1
¥

Freon 13 (TF) - == 3.6 - 13 <1 <1 <1
trans 1,2-dichloroethylene <1 3 1.2 <1 <1 '3 <1 1
Trichlorofluocromethane - -- <1 - <1 <1 <1 13
Laboratory m (1 2 (1) {2) 3) (2) @)
Method EPA EPA SW-846 EPA SW-846 EPA SW-846 EPA

624 624 (8240) 624 (8240) 601 (8240) 624
(1) McKesson
(2) SSFL
(3) Clayton

A comparison of these results with action levels for contaminants of drinking
water (Table 2) indicates that, during the period from January 1986 to March
1987, the concentrations of trichlorcethylene have been greater than the action
level for this compound. Rocketdyne will implement remedial action to purify
the ground water at the Landfill; funding has been requested from DOE.

Complete analytical reports are appended (see Appendix B).
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Table 2. Action Levels for Contaminanis of Drinking Water

Department of Health Services, State of California — Health and Welfare Agency
Trichloroethylene 5 ppb
Toluene 100 ppb
Freon 113 (TF) 18,000 ppb
1,2-dichiorcethylene 16 ppb
Trichlorofluoromethane 3,400 ppb

In March and April of 1987, soil samples were taken at various locations and
depths in both the Landfill and Burn Pit Areas. Although not an ETEC facility
and not within the DOE-optioned boundary, the Burn Pit Area was also
considered to be an area of concern. Results of the analyses of these soil
samples for volatile organic compounds are summarized in Table 3. Copies of
the complete analytical reports are included in Appendix B. It should be noted
that the Landfill soil samples appear to be essentially free of contamination.

Soil samples were also analyzed for the presence of extractable metals and for
the presence of metals released by acid digestion. These results are sum -
marized in Table 4. The complete analytical reports are included in

Appendix B.

The soil samples were also characterized for pH, the presence of oil and
grease, diesel fuel, PCB's, terphenyls, biphenyl, and polychlorinated
terphenyls. These results are summarized in Table 5, and the analytical
chemistry reports are included in Appendix B. With the exception of minor
amounts of oil and grease, the DOE-optioned Landfill Area appears to be
relatively free of contamination.
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b. Extent and Pathways for Migration

While the terrain at SSFL directs 90% of the surface water runoff south into Bell
Canyon and then on to the Los Angeles River Basin, the 10% directed north
through Runkle and Meier Canyons and on to the Simi Valley includes surface
drainage from the Landfill and the Burn Pit discussed in this report. The general
drainage pattern is shown in Figure 6, with drainage detail in Figure 7. Sur -
face water runoff in the immediate area of the Landfill and Burn Pit is generally
north toward the Simi Valley via ephemeral ravines. Routine environmental
monitoring and sampling programs conducted by Rocketdyne have shown no
offsite mobility of chemical or radioactive materials from SSFL. To confirm that
there is no contamination, comprehensive surveys are performed periodically
including selected surface drainage pathways.
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4. INTERPRETATION AND ANALYSIS

a. Existing Conditions

The SSFL site is located in the southeasterly region of Ventura County, State of
California, being a portion of Tracts A and P of the Rancho Simi and portions of
Sections 19, 20, 21, 28, 29, 30, 31, 32, and 33, Township 2 North, Range 17
West, San Bernardino Base Line and Meridian; and portions of Sections 25
and 36, T2N, R18W, SBM. Regional perspective of the location is shown by
Figures 8, 9, and 10. Facilities are identified in Figure 11.

The location is approximately 7 miles west of Rocketdyne Headquarters at
Canoga Park, California, and approximately 30 miles northwest of downtown
Los Angeles. The SSFL is situated on an elevated plateau (~1,800 ft at
Landfill and Burn Pit of Area IV) within the Simi Hills, and is isolated by
distance and rugged terrain from densely populated areas. In regions
surrounding SSFL, the greatest population density occurs to the east in the San
Fernando Valley. According to 1980 data, the population of this region was
about 1,600,000. The nearest valley communities of Chatsworth and Canoga
Park have a combined population of about 175,000. Nearby Ventura County
communities of Simi Valley and Thousand Oaks have populations of about
80,000 and 100,000, respectively.

The SSFL facility is located in the Simi Hills of eastern Ventura County,
California. The Simi Hills are in the central portion of the Transverse Range
geomorphic province and separate the Simi Valley from the western part of the
San Fernando Valley. The Simi Valley is a broad synclinal depression, and the
Simi Hills form the southern flank of the syncline. The Simi Hills are composed
primarily of exposures of the Upper Cretaceous Chatsworth Formation. This
formation is a marine turbidite sequence composed of turbidite sandstone with
interbedded shales and minor conglomeratic lenses. The exposure of the
Chatsworth Formation in the Simi Hills is characterized by massive, cliff-forming
sandstone beds.

The Chatsworth beds dip steeply to the northwest where they are overlain by
the Paleocene "Martinez" Formation, and possibly the Simi Conglomerate.

The initial porosity and permeability of the Chatsworth Formation have been
affected by poor sorting, early compaction, carbonate cementation, and
diagenetic alternation of framework grains and matrix material. The present
porosity and permeability are secondary and result from the dissolution of
detrital feldspars and carbonate cement in the rock matrix and from fracture
permeability. Rocks from Chatsworth exposures in the Simi Hills generally
have porosities less than 5% as measured in thin section, but some samples
have secondary porosities as high as 14%. The permeability of the Chatsworth
Eormation is considered to be low except along fractures. From an historical

HDMSe00263996
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viewpoint, oil has been produced from correlative Upper Cretaceous sands in
the Horse Meadows oil field located 7 miles northeast of the SSFL. Prior
analyses of cores from drilling at the Horse Meadows field indicate porosities
averaging approximately 20% and permeabilities averaging 60 to 65 md
(millidarcys). While these permeabilities are very low, permeabilities could be
several orders of magnitude greater if the rock is fractured.

Well developed joint patterns are evident in the Chatsworth Formation outcrops
in the Simi Hills. Joints are fractures along which no movement has occurred.
These joints may result from the structural activity which formed the Simi Valley
syncline. There are several major faults in the area which offset Paleocene and
Upper Cretaceous rock units. One of these faults, the Burro Flats Fault, trends
northwest-southwest and passes through the southwestern portion of the SSFL
facility. The southwestern block of this fault appears to be down-thrown relative
to the northeastern block. It is not known if there has been strikeslip movement
along this fault.

There appears to have been movement along a "shear zone" which trends
northeast-southwest through the SSFL facility. The "shear zone" is character -
ized by contorted bedding and breccia. The direction of movement along this
"shear zone" is not known. ¢

In this semiarid region, the low altitude and the influence of the ocean result in a
relatively mild climate throughout the year. Precipitation is extremely variable,
with an average rainfall of 17.75 in. received principally during the winter
months of November through April. Mean temperature is 62°F. The mean
maximum is 71°F, and the mean minimum is 53°F.

b. Future Implications

The principal geologic units in Area IV of the SSFL are the Chatsworth Forma -
tion and the shallow alluvium which overlies it in some parts of the facility. In
the southwestern portion of Area IV, the Burro Flats Fault offsets the upper
Cretaceous Chatsworth Formation and the "Martinez Formation” of Tertiary age.

The upper Cretaceous Chatsworth Formation, formerly designated the "Chico
Formation,” is composed primarily of well consolidated, massively bedded
sandstone with interbeds of siltstone and claystone. It may be as thick as
6,000 ft. Chatsworth Formation beds dip to the northwest at approximately 20
to 30°. Well developed fracture and joint systems may be seen in some
Chatsworth Formation outcrops.

The Tertiary "Martinez Formation” is exposed to the north of Area IV and to the
southwest of Burro Flats. The "Martinez Formation” is younger than the Chats -
worth Formation and is composed of bedded marine sandstones and shales.
No ground water wells penetrate the "Martinez Formation" at the facility.
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The Chatsworth Formation is overlain in some places by a discontinuous layer
of Quaternary alluvium, notably in the Burro Flats area. Where present, the
alluvium is generally less than 20 ft thick. The altuvium consists of mixtures of
unconsolidated sand, silt, and clay.

The hydrogeologic environment at the SSFL may be separated into two ground
water systems — the Chatsworth Formation and the Shallow Zone. The Chats -
worth Formation ground water system consists of the saturated portion of the
Chatsworth Formation. The Shallow Zone, where present, is composed of the
saturated portion of the surficial alluvium and the underlying zones of
weathered sandstones and siltstone. The Shallow Zone may be "perched" in
some areas.

Ground water flow in the Chatsworth Formation is probably fracture-dominated
in most parts of the facility. Analyses of aquifer test data from Chatsworth
Formation wells at the SSFL facility indicate that permeabilities may range from

approximately 10~2 gpd/ft2 (gallons per day per square foot) to approximately
103 gpdift2.

The Chatsworth Formation is recharged in Area IV by the infiltration of precipi -
tation and by infiltration from surface water drainage. The Shallow Zone may
store and transmit surface water to the underlying Chatsworth Formation.

Water level contour maps indicate that the direction of ground water movement
along the northwestern boundary of Area IV is to the northwest. Elsewhere in
Area |V the direction of ground water movement is toward the south and south -
east. The depth of water below land surface in Chatsworth Formation wells in
Area IV ranges from approximately 60 ft at well RD-7 west of Building 059 to
approximately 45 ft at well WS-7 northeast of Building 114. A water level
hydrograph compiled from water level data collected at well WS-7 indicates that
annual water level changes may be on the order of 10 to 15 ft.

c.  Hazard Assessment

There is no evidence to conclude that an imminent hazard exists, but due to the
presence of TCE in the RD-7 well at the Landfill and identification of contami -
nated soil at the Burn Pit, a prudent course of action requires cleanup of the
RD-7 water and further engineering assessments of the Burn Pit soil
contamination.

As discussed above, hydrogeolgic studies at SSFL describe two groundwater
systems at the site that can be considered applicable in the Landfill and Burn Pit
‘Area IV of SSFL. One is the shallow, unconfined system in the alluvial surface
mantle of the Burro Flats area and along the major ephemeral drainage
channels, and the other a deeper groundwater system in the fractured Chats -
worth sandstone. Alluvium along the major surface drainage systems may store
and transmit groundwater to the underlying Chatsworth Formation through
fractures. Water levels in the alluvium respond to recharge resulting from
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surface flows and may vary considerably between wet and dry periods. The
alluvium, composed of a heterogeneous mixture of gravel, sand, silt, and clay,
has estimated hydraulic conductivities ranging from 0.1 to 1,000 gal/day/ft2.
Wells RD-16 and RD-18 were drilled to 30 ft in the area of the Landfill and Burn
Pit, and these areas were found to be dry, indicating that the alluvial surface
mantle is not saturated in this area.

On the basis that the occurrence and movement of groundwater in the
Chatsworth Formation is controlled by fractures, water levels in unfractured
portions of the Chatsworth Formation would differ considerably from water
levels in nearby fractured zones. Water levels measured in onsite wells are not
considered adequate to define fully the potentiometric surface of the Chatsworth
aquifer at the SSFL. In general, water levels on site are highest in wells in the
western portion of the SSFL. The direction of groundwater flow in the
Chatsworth Formation could be radially offsite toward the surrounding lowlands,
controlled by fracture zones and bedding planes.

The difference in permeability between unfractured and fractured portions of the
aquifer may be large. This is illustrated by the range of production capabilities
of the SSFL wells completed in the Chatsworth Fogmation. Producing wells on
the SSFL site had original discharge rates ranging from 60 to 450 gpm. Of the
17 wells drilled, three were abandoned as "dry holes." The geophysical logs
indicate that a large number of fractures may be encountered at depth in some
wells. Large fractures which intersect the well bore probably account for most of
the groundwater production. Because of the meager rainfall in the area and the
relatively large variability in annual precipitation, any groundwater recharge
may vary greatly from year to year. Potential deleterious pathways of possible
contaminant transport are difficult to postulate on the basis of onsite well data.
In the area of the Burn Pit and Landfill, offsite well sampling has not revealed
any contaminants. Based upon the topography in the area of the Landfill and
Burn Pit, dilution by rainfall inundation would most likely lead to contaminant
levels below detection capabilities.

The amount of precipitation which enters the groundwater system depends on
the volume and intensity of rainfall and antecedent moisture conditions. A
precipitation station has been maintained at the SSFL facility since 1959. The
mean annual precipitation as measured at the SSFL station has been 18 in.,
with a standard deviation of 9 in. Because of the relatively high variability in
annual precipitation, groundwater recharge may vary significantly from year to
year. Precipitation is not evenly distributed throughout the year. The dry
season normally extends from May through October. During the dry season, it
is not uncommon for there to be several successive months with no measurable
precipitation. The wet season commonly extends from December through
March.

Part of the annual precipitation is lost to evapotranspiration from plants and

soils and to evaporation from ponded water surfaces. Runoff from precipitation
events flows in canyon bottoms and channels eroded into alluvium. Canyons
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on the Chatsworth Formation have been eroded along zones of rock weakness
such as fractures and faults. Infiltration of runoff may occur along these
ephemeral drainages (ravines) which coincide with fauits or fractures.

Specific pathways of possible contaminant transport are difficult to predict on
the basis of the sparse water level data from any existing onsite wells in the
general location around RD-7. However, there is a hydraulic gradient from the
SSFL facility toward the Simi Valley to the northwest. The most likely pathways
would be along fracture zones which might trend offsite. Additional data would
be needed to validate this and to characterize the direction and velocity of
groundwater movement offsite.

Groundwater is pumped from the Chatsworth Formation at the SSFL facility
from wells which are capable of producing a total of 390 gpm. They currently
produce approximately 166 acre feet per year for sanitary, industrial, and
cooling purposes.

The Chatsworth Formation may utlimately discharge to other consolidated
formations such as the Simi Conglomerate to the north, or it may discharge to
unconsolidated alluvial aquifers in the Simi Valley, but there is no evidence to
show any contaminants moving off the SSFL site at this time.
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5. RECOMMENDATIONS

a. Need for Corrective Action

As shown in Figure 8, SSFL comprises 2668.5 acres. The southern portion,
consisting of 1142.6 acres, serves as an undeveloped buffer zone. Of the
remaining 1525.4 acres of developed laboratory facilities, 451.2 acres is
government owned (NASA), with all remaining land owned by Rockwell.
Included in the Rockwell-owned land is 30.26 acres optioned to DOE. NASA, in
Area Il of SSFL has recognized a need for corrective action and is taking action
at the present time to clean up chemical agents (notably trichloroethylene,
TCE), from 8,000 large engine tests (1948 to 1961). Need for cleanup of radio -
active contamination in DOE-owned facilities at SSFL has been recognized by
DOE and is being currently conducted under the DOE Surplus Facilities
Management Program.

The Landfill and Burn Pit areas represent the first defined need for cleanup of
chemical agents resulting from prior DOE programs conducted at the SSFL.

It should be noted that ETEC and the Atomics International group of Rocketdyne
for the most part operate in a 289.9-acre parcel, shown in Figures 9 and 10.
Under the terms and conditions of the contract between Rockwell and the
government (DE-AM03-SF00700), the government has acquired an unrecorded
option to purchase the specific portion of Rockwell's property currently defined
as the 90.26 acres shown in Figure 4 as the "option" area. -

b. Priorities

Located entirely within Ventura County, SSFL operates under the public
jurisdiction of various regulatory bodies of that county. Although not within city
limits, it is designated to be within the "sphere of influence” of the City of Simi
Valley. The Ventura County Planning Commission administers zoning laws
and ordinances that regulate the use of buildings, structures, and land. To
assure conformance, all plans and specifications are subject to review before
permits are issued. California's Government Code requires the legislative body
of each city and county to establish a planning agency to develop a General
Plan in such a manner that all or individual "elements" may be adopted by the
legislative body. Ventura County's Planning Department has developed a
General Plan and makes recommendations to the Planning Commission and
Board of Supervisors for putting the plan into effect.

In conformance with Ventura County's regional "open space" plan, neighboring
lands to the north and west of SSFL have been zoned rural-agricultural five
acres (R-A-5Ac.) or, under a 10-year contract between Ventura County and the
landowner, agricultural exclusive (A-E). The area to the north and northwest of
SSFL is defined by a steep gradient with the overburden covered by a variety of
native Southern California vegetaticn.
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On March 8, 1954, North American Aviation, Inc. (which became North
American Rockwell and then Rockwell International), filed an application with
the Ventura County Planning Commission for a Special Use Permit covering
planned operations at the site. A favorable finding by the commission resulted
in the issue of a Special Use Permit by Ventura County in April 1954. Public
restrictions, as they relate to these operations, do not address exceptions for
federal improvements on its optioned land or the subject of federal immunity
from state and county laws, regulations, ordinances, rules, and codes in its
sovereign capacity. Federal policy has been to abide by state and local
ordinances and codes relating to environmental protection.

Many environmental, safety and health criteria apply to the planning and perfor -
mance of projects at SSFL. The primary local criteria pertinent to standards and
controls are found in the Rocketdyne health, safety, and environmental proce -
dures manual and the Rocketdyne environmental control manual. The manual
incorporates requirements from DOE Order 5480.1B, "Environmental Protection,
Safety and Health Protection Program for DOE Operations"; from the California
Occupational Safety and Health Act; from the Code of Federal Regulations Title
10, Part 20; from the California Administrative Code Title 17; and from the NRC
Special Nuclear Materials License and State of California Radioactive Material
License issued to Rockwell. In addition, the manual incorporates guidance from
nationally recognized professional organizations and standard-setting groups.

Major requirements pertinent to ES&H planning and performance relate to
environmental protection considerations. Of primary importance are
requirements from the National Environmental Policy Act (NEPA) and those
from local and state jurisdictions. Guidance and requirements applicable to
compliance with the NEPA process are found in DOE Order 5440.1C, "National
Environmental Policy Act.”

For each proposed action, consideration will be given to the NEPA require -
ments before detailed planning would proceed. The need for environmental
reports, agency interactions, or for higher level environmental analysis
documentation would be determined in conjunction with the DOE-SAN office.

Control of air and water pollution is required and is accomplished through a
comprehensive monitoring, evaluation, and control system. The Federal Water
Pollution Controi Act (WPCA) requires federal agencies and facilities operated
for federal agencies to comply with state and local laws. Water quality objec -
tives for surface waters, groundwaters, solid waste, and solid-liquid waste, as
specified by the Los Angeles Regional Board, are adhered to. Discharges from
site facilities are performed in accordance with limitations established in
NPDES permit CA 0001309 for SSFL operations. Air pollution emission is
controlled in accordance with the rules of Ventura County Air Pollution Control
District (VCAPCD) for SSFL operations.
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c. Constraints

There are no technical restraints that inhibit further definition of the extent of
contamination or cleanup of the soil in the Burn Pit nor cleanup of the Landfill
well water at RD-7. However, disposal of contaminated soil removed from the
Burn Pit may pose a problem since, at present, there are no available disposal
sites for mixed radioactive and hazardous wastes.
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Appendix A

Sampling Locations
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Appendix A1

Trench Digging Procedure for Sodium Burn Pit
and Landfill (Construction Materials Storage) Site
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Trenches or holes are to be dug at two previous sites — the Construction
Materials Storage Site and the Sodium Burn Pit. Soil samples will be taken,
and any loose materials that are unearthed will be collected. The samples are
to be analyzed and the data used in the planning of the environmental cleanup
of the two areas.

A variety of materials classified as hazardous may be buried at these sites. The
fill at the construction materials storage site is primarily dirt and rubble; the pres -
ence of hazardous material is suspected but not verified. The Construction
Materials Storage Site may have some chemical and hazardous materials
buried, such as PCB's, toluene, asbestos, or mercury, which are nonuniformly
distributed. Volatile organic liquids may also be present in the soil, e.g.,
trichloroethylene or toluene. The Sodium Burn Pit may have any of these same
materials in addition to possibly having radioactive materials and/or unreacted
reactive metals. Both sites have nonhazardous materials buried at these sites
as well.

To provide for situations that may be caused by these hazardous materials, a
variety of health and safety equipment will be on hand, stored in a safe
container. This equipment includes:

¥
Hard hats with face shields (polycarbonate)
Radioactive monitoring devices
Red-line coveralls, plastic gloves, and booties
HEPA-filtered respirators
Dust respirators
Oxygen content monitors for confined space entries
Gloves
Barrier ropes
Stanchions
Safety signs
Hudson sprayer.

® o ¢ & ° ¢ o o+ [ N

Personnel involved in this operation should be aware that there have been
rattlesnakes reported in the area, usually during hot weather. Another thing to
watch for is poison oak. Personnel should also be aware of common potential
hazards such as bee stings and bramble bushes.

Operating Procedure

A health physicist will be on call during work at the Construction Materials
Storage Site and present at all times during work at the Sodium Burn Pit. A
hydrologist and a representative from safety will also be present during opera -
tions at both sites. The crew consists of two mechanics, an experienced back -
hoe operator, and a crew chief.
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1. Prior to starting work, crew personnel will suit up in green cover-
alls and work boots as required by the Health, Safety and
Environment (HS&E) Department. Hard hats with face shields
(polycarbonate) may also be necessary.

2. On the first day of work in the area, the crew chief will point out the
safety hazards, place the barricades, and place the caution signs.
He will instruct crew personnel to observe the safety requirements.
The location of safety related and emergency equipment and
operating equipment will be pointed out. The crew chief will then
conduct a familiarization tour of the area, pointing out the work to
be done.

3. A representative from the Environmental group or a hydrologist
will have developed a grid plan for placement of the holes or
trenches. The trenches are to be dug where directed for optimum
soil sampling.

4. The trenches or holes are to be dug with the backhoe by an
experienced backhoe operator. Thex will be dug to a depth
specified by the hydrologist and then'a soil sample will be taken
for analysis.

5. If, while digging, any gas is emitted or any odor is detected by the
crew, the crew is to immediately get away from the site and report
the incident to both Health and Safety and Environment
personnel.

6. If a hazardous situation develops due to or during the digging
operations, all operations will be suspended, and the situation will
be evaluated.

& If foreign matter is unearthed but does not create a hazardous
situation, the matter needs to be identified and disposed of as
follows.

a. If the matter contains an unreacted reactive metal (e.g.,
NaK, Na), place the matter in a sealed 55-gal drum until the
metal can be reacted and the matter disposed of properly.

b. If the matter contains radioactive materials, place the
material in a 55-gal drum obtained from the Radioactive
Materials Disposal Facility (RMDF). Request the material
be removed and disposed of by RMDF personnel.

¢, If the matter is suspected to contain asbestos, place the

matter in a drum and set aside for confirmatory analysis and
disposal.
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d. If the matter contains any other suspected material that
may be classified as a hazardous material (e.g., lead,
PCB's), place the matter in a 55-gal drum or other type of
container as specified by Environmental. Request the
material be picked up, analyzed, and disposed of by
Environmental group personnel.

e. If the matter is not classified as hazardous, place the
material in a dumpster for common disposal.

f. After taking the proper action, identify all drums or other
containers and their contents.

8. If a manned entry into a hole needs to be made, the situation is to
be treated as a Confined Space Entry (Hazard Class A) and is to
be carried out according to HS&E procedure E-10.
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Appendix A2

Sample Collection and Laboratory Protocols
(Water Samples From Wells)
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Collection of Water Samples

Samples from wells have been analyzed for common ions, selected trace
metals, cyanide, and EPA priority volatile base/neutrals and acid extractables.

Samples were collected from all WS and RD wells except RD-8 by means of
dedicated submersible pumps. RD-8 was sampled initially with a bailer.
Subsequently, RD-8 has been sampled using a "Tri-Lock" hand-operated
reciprocating pump. Samples were obtained after at least three to five bore
hole volumes had been pumped.

Samples were bailed from shallow zone monitor wells (SH and RS series). At
least three casing volumes were bailed before samples were collected.
Disposable PVC bailers were used to collect samples.

The methods of sample collection for offsite wells and springs (OS series) are
summarized as follows.

Sampling
Site Description Sampling Location
0s-2 Flowing artesian well Sampled ;rom discharge pipe
0S-3 Flowing artesian well Sampled from break in discharge pipe
0S-4 Flowing artesian well Sampled at well head
0S-5 Flowing artesian well Sampled from discharge pipe

Vertical interval Sampling — Chatsworth Formation

Chatsworth Formation wells were sampled using a single packer arrangement
in order to determine the vertical extent of volatile organic constituents.
Depending on the interval to be sampled, a sampling pump was installed either
on the top or bottom of the packer.

A Tigre-Tierra sliding end packer was used. In order to separate vertical
intervals, the packer was inflated to 400 to 600 psi (pounds per square inch)
with pressurized nitrogen. Water levels were measured above the packer using
an electric sounder. Hydraulic pressure below the packer was measured using
a Slope Indicator 500-psi digital pressure transducer. Three to five bore hole
volumes were removed from the vertical interval before a ground water sample
was collected. Samples were analyzed for TCE and trans-1,2-dichloroethylene
by the SSFL Analytical Chemistry Unit.
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Storage of Water Samples

Water samples for analysis of common ions and selected trace metals were
collected and stored in 1-liter polyethylene containers. Containers were rinsed
with bailed or pumped water prior to sample collection. Trace metal samples
were filtered by the contract laboratory through 0.45-micron millipore filters and
acidified using nitric acid.

Water samples for volatile organic analyses were collected in 40-milliliter glass
vials. The vials were sealed with threaded plastic caps with Teflon septa. Each
"sample"” was composed of two duplicate 40-milliliter vials. The vials were
sealed in such a manner that residual air was expelled. All samples were
refrigerated until extracted at the laboratory.

Shipment of Samples

Water samples for analysis of common ions and trace metals were shipped to
BC Laboratories, Bakersfield, California, within 3 days of sample collection in
the field. Water samples for analysis of EPA priority organic compounds were
shipped to Brown & Caldwell Analytical Laboratories, Pasadena, California,
and McKesson Environmental Services, Pleasantan, California, within 1 to

3 days of sample collection. Water samples analyzed by the SSFL Analytical
Chemistry Unit were delivered within 24 hours of sample collection. All
samples for analysis of organic compounds were shipped on ice.
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Appendix A3
Soil Sampling — Landfill and Burn Pit
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LANDFILL SAMPLING

Notes on Sampling

Samples were collected in either 4- or 16-0z glass jars. Samples for analysis of
volatile organic constituents (VOC) were collected with a slide hammer in 2-in. x
6-in. brass cylinders. The ends were capped with Teflon sheets and plastic
caps and sealed with clear plastic tape. Because a limited number of samples
were to be analyzed for volatile organic constituents, samples were, in general,
taken from zones which were judged to have the potential for containing those
constituents. These judgments were based on the presence of soil mottling,
staining, discoloration, or odor. In the Burn Pit cells, samples were taken from
trenches because the trench was located in an area which generally was
disturbed.

Trench LF-1 03/30/87 12:50 — 13:30

The trench was approximately 35 ft long and 4 to 6 ft deep. The top 2 ft of soil
was composed of light brown silty sand with some sandstone cobbles. There
was one small zone, 1 ft thick, of dark brown silty sand. From 2 ft to total depth,
the soil was medium brown silty sand. Three 4-0z samples were collected from
the bottom of the trench at 15:10 (LF-11, LF-12, LF-13). No VOA sample was
taken. There were no suspicious materials found. There were no odors and no
positive readings from the "Miran" snifter.

Trench LF-2 03/30/87 13:30 — 13:50

The trench was approximately 25 ft long and 6 to 10 ft deep. At the west end of
the trench, asphalt chunks and charred wood were found on the surface. The
soil was composed of light brown silty sand with Chatsworth Formation
sandstone cobbles. The soil beneath the surface appeared to be undisturbed.
Three 4-0z samples were collected at 8 ft in from the stake, 10 ft deep (LF-21,
LF-22, LF-23). No unusual odors were noted.

Trench LF-3 03/30/87 13:50 — 14:15

The trench was 15 ft long and 10 to 12 ft deep. The soil was composed of light
brown silty sand with sandstone cobbles. A 1-ft-thick zone of flaky material was
observed at the surface. Four-0z glass sample LB-34 was taken 3 ft in from the
stake at the surface. Three 4-0z samples were coliected 6 ft in from the stake,
12 ft down, at 14:15 (LF-31, LF-32, LF-33). No unusual odors were noted.

Trench LF-4 03/30/87 14:15 — 14:30
The trench was 15 ft long and 10 ft deep. The top 2 to 3 ft of material was

composed of medium brown silty sand with construction debris (metal, concrete,
asphalt, etc.). From 3 ft to total depth, the soil was light brown silty sand with
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sandstone cobbles. Three 4-0z samples were collected 6 ft in from the stake
6 ft down, at 14:30 (LF-41, LF-42, LF-43). No unusual odors were noted.

Trench LF-5 03/30/87 — Completed 03/31/87 15:20 —

The trench was approximately 15 ft long and 12 ft deep. The top 3.5 ft of soil
was composed of medium brown clayey sand with some silt. Pieces of wood
and concrete were observed. From 3.5 to 5 ft, soil was dark brown mottled stiff
clay with building debris (concrete, rebar, etc.) present. From 5 ft to total depth,
the soil was yellowish brown clayey sand, probably weathered Chatsworth
Formation. Four 4-0z samples and one ziplock bag were collected 12 ft in from
the stake, 12.5 ft deep (LB-5-1, 2, 3, 4, and 5). No unusual odor was noted.

Trench LF-6 03/31/87 9:40 — 10:05

The trench was approximately 15 ft long and 9 ft deep. Soil was light brown
clayey silt with no building debris. Collected one VOA sample (LF-6), 6 ft in
from stake and 9 ft down. Five 4-0z samples were collected 6 ft in from the
stake, 9 ft down (LF-6-1, 2, 3, 4, and 5). No unusual odor was noted. A VOA
sample was taken from this location because a VOA sample was needed from
the central region of the Landfill. «

SAMPLES COLLECTED FROM RAVINE NORTHWEST OF LANDFILL
(DENOTED LFR-)

All samples were collected for volatile organic analysis with a slide hammer
~8 in. below surface at bottom of drainage. The samples were collected in
order to determine if any volatile organic constituents had leached from the
Landfill into the soils of the small ephemeral drainage which runs along the
northwest of the Landfill.

LFR-1

Sample was collected at 14:27 at upstream edge of Landfill, west of well RD-7.
LFR-2

Sample was collected approximately 100 ft downstream of LFR-1, adjacent to
area where 55-gal drums were visible in the side of the slope. Metal trash and
construction debris were present in immediate vicinity.

LFR-3

Sample was collected approximately 300 ft downstream of LFR-2. LFR-3 was at
the edge of Landfill furthest downstream.
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BURNPIT SAMPLING

Trench BP-1 03/31/87 10:15 — 10:45

The trench was 23.5 ft long and 6 ft deep. The soil was light brown silty clay,
moderately cohesive, with pieces of concrete, pipe, and electrical wire. Five
4-0z samples were collected 11 ft in from the stake, 6 ft down, at 14:30 (BP-1,
2, 3,4, and 5).

Trench BP-2 03/31/87 11:00 — 11:15

The trench was approximately 30 ft long and 6.5 ft deep. The top 4 ft of soil was
composed of light brown clayey silty sand. From 4 ft to total depth, the soil is
dark brown silty clayey sand, obviously disturbed, probably bulldozed in from
road construction. Samples were collected but not analyzed because there
were no debris and no unusual odors.

Trench BP-3 03/31/87 11:156 — 11:35

The trench was approximately 20 ft long and 6 ft deep. The soil was composed
of medium brown cohesive sandy silty clay. At the bottom of the trench was
Chatsworth Formation. The soil appeared undisturbed. No debris was found;
samples were collected but not analyzed.

Trench BP-4 03/31/87 13:15 — 14:10

The trench was approximately 45 ft long and 4 ft deep. The top 2 ft of soil was
composed of medium brown silty clay with some sand. From 2 ft to total depth,
the soil was light brown clayey silty sand, bottomed in Chatsworth Formation
sandstone. The soil appeared undisturbed; samples were collected but not
analyzed.

Trench BPL-1 (Lower Cell) 04/01/87 8:40 — 9:10

The trench was approximately 8 ft long and 5 ft deep. The soil at the surface
was stained dark and had radioactivity higher than background levels. The top
1.5 ft of soii was light brown clayey sandy silt. From 1.5 ft tc total depth, the soil
was & slightly moist, dark brown clay. At the contact of the light brown soil and
the dark brown clay was a lens of dark stained material with radioactivity higher
than background levels. A 16-0z glass jar sample was collected at the surface
from the dark stained material (BPL-1 surface). A 16-0z glass jar sample was
collected from a depth of approximately 3 ft (BPL-1-3). A VOA sample was
collected from 0.5 ft below the surface and another from approximately 3 ft
below the surface (BPL-1 6"-12" and BPL-1 3'-3.5).
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Trench BPL-2 04/01/87 9:15 — 10:45

The trench was approximately 8 ft long and 6.5 ft deep. The scil was darkly
stained at the surface. Glass jar and VOA samples were collected at the surface
(BPL-2 surface and BPL-2 6"-12"). The soil was mottled medium to dark brown,
very moist and cohesive silty clay. Metal components were found at all depths.
A very strong organic odor was observed in the dark brown portions of the clay.
VOA samples were collected at 1.5 ft below land surface and at 5.5 ft below
land surface (BPL-2 1.5" and BPL-2 5.5-6'). Anocther glass jar sample was also
collected at 5.5 ft below land surface (BPL-2 5.5'). At this depth, the radiation
was approximately equal to background levels.

Trench BPL-3 04/01/87 11:05 — 11:30

The trench was approximately 8 ft long and 6 ft deep. VOA and glass samples
were collected at the surface (BPL-3 6"-12", BPL-3 surface). The top 0.5 ft was
light brown sandy clayey silt with radioactivity reading above background
levels. From 0.5 to 2.5 ft, the soil was medium brown silty clay. From 2.5t0 5.5
ft, the soil was dark brown cohesive silty clay. At 3.5 ft, VOA and glass samples
were collected (BPL-3 3.5', BPL-3-3.5). From 5.5 to 6 ft, the soil was light brown
sandy silty clay, odorless, apparently undisturbed. «

Trench BPL-4 04/01/87 11:40 — 12:00

The trench was approximately 8 ft long and 5 ft deep. VOA and glass samples
were collected at the surface (BPL-4 6"-12", BPL-4 .5'-1"). From 0 to 1.5 ft, the
soil was a dry, medium brown clayey silt. From 1.5to 5 ft, the soil was a
cohesive medium brown silty clay. VOA and glass samples were collected at
4.5 to 5 ft below land surface (BPL-4 4.5'-5', BPL-4 4.5-5).

Trench BPL-5 04/01/87 12:30 — 13:30

The trench was approximately 8 ft long and 5 ft deep. VOA and glass samples
were collected at the surface (BPL-5 6"-12", BPL-5 surface). The soil in the top
1 ft was a cohesive medium brown sandy silty clay. From 1 to 5 ft, the soil was a
medium reddish brown sandy silty clay. VOA and glass samples were collected
at 4 ft below land surface (BPL-5 4.0', BPL-5 4').

Trench BPL-6 04/01/87 13:35 — 13:50
The trench was approximately 6 ft long and 3 ft deep. VOA and glass samples
were collected at the surface (BPL-6 6"-12", BPL-6 surface). The soil was a

slightly moist medium brown siity clay. No components were unearthed, and no
additional samples were taken.
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Trench BPL-7 04/01/87 13:55 — 14:25

The trench was approximately 8 ft long and 6 ft deep. VOA and glass samples
were collected from the surface (BPL-7 6"-12", BPL-7 surface). The soil in the
top foot was dry light brown silty sand. From 1 to 3.6 ft, the soil was dark brown
silty clay with metal components. At 3 ft, a black lens with metal components
was observed, and VOA and glass samples were collected (BPL-7 3'-3.5',
BPL-7 3'-3.5'). Alight grey lens was observed from 4to 5 ft. From 5to 5.5 ft,
the soil was light brown silty sandy clay, probably weathered Chatsworth
Formation. From 5.5 to 6 ft, light brown silty sandstone (Chatsworth Formation)
was encountered.

Trench BPL-8 04/08/87 14:30 — 15:00

The trench was approximately 8 ft long and 5 ft deep. VOA and glass samples
were collected at the surface (BPL-8 6"-12", BPL-8 surface). The top foot of soil
was composed of very light brown silty sand. From 1 to 2.5 ft, the soil was a
cohesive, moist, medium brown, silty clay. From 2.5 to 3.5 ft, the soil was a
cohesive dark grey, sandy clay with slight hydrogen sulfide odor. VOA and
glass samples were collected at 3 ft (BPL-8 3.0'-3.5', BPL-8 3.0-3.5'). From 3.5
to 4 ft, the soil was composed of a slightly moist, medium brown, silty sandy
clay; from 4 to 5 ft was a light brown silty sand with Chatsworth Formation
sandstone at the bottom.

Trench BPU-1 (Upper Cell) 04/01/87 15:10 — 15:20

The trench was approximately 4 ft long and 1 ft deep. The very shallow sail
was composed of medium brown silty sand with Chatsworth Formation silty
sandstone underneath. No samples were collected because of the
shallowness of the soil.

Trench BPU-2 04/02/87 8:45 — 8:55

The trench was approximately 5 ft long and 1.5 ft deep. A glass sample was
collected at the surface (BPU-2 surface). The shallow soil was composed of
very light brown, dry, silty sand with Chatsworth Formation silty sandstone
underneath.

Trench BPU-3 04/02/87 8:55 — 9:20

The trench was approximately 5 ft long and 3 ft deep. VOA and glass samples
were collected from the surface (BPU-3 6"-12", BPU-3 .5"-1"). The soil in the top
0.5 ft was mottled, light to medium brown, silty sand with some dark stains on
the surface. From 0.5 to 2 ft, the soil was a medium brown silty clay with metal
components. From 2 to 2.5 ft, the soil was a light brown, silty clay. A glass
sample was collected of a white, crystalline substance found at 2 ft (BPU-3 2').
At 2.5 ft, VOA and glass samples were collected (BPU-3 2.5', BPU-3 2.5"). From
2.5 to 3 ft, the soil was a medium brown clay.
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Trench BPU-4 04/02/87 9:20 — 9:40

The trench was approximately 8 ft long and 3 ft deep. A glass sample was
collected at the surface. The top 0.5 ft of soil was light brown, silty sand. From
0.5 to 3 11, the soil was a medium brown, silty clay with some small areas of
white crystalline powder. At 3 ft, Chatsworth Formation light brown siity
sandstone was encountered. Glass and VOA samples were collected at 3 ft
(BPU-4 3, BPU-4 3').

Trench BPU-5 04/02/87 9:45 — 10:00

The trench was approximately 5 ft long and 3 ft deep. A glass sample was
collected from the surface (BPU-5 surface). The top 1.5 ft of soil was a light
brown, silty sand. From 1.6 ft to total depth was dark brown silty clay, underlain
by the light brown silty sandstone of the Chatsworth Formation.

Trench BPU-6 04/02/87 10:05 — 10:18
The trench was approximately 7 ft long and 4.5 ft deep. The trench was cut into
the berm between the upper and lower cells, and no components were

unearthed. A glass sample was collected at the sutface (BPU-6 surface). The
soil was composed of a dark brown silty clay.

Trench BPW-1 (Western Cell) 04/02/87 10:40 — 11:00

The trench was approximately 35 ft long and from 1 to 2.5 ft deep. The soil was
a medium brown, sandy silty clay underlain by weathered and unweathered
Chatsworth Formation. The soil appeared undisturbed, and no samples were
coliected.

Trench BPW-2 04/02/87 11:05 — 11:40

The trench was approximately 21 ft long and 5 ft deep. A glass sample was
collected at the surface (BPW-2 surface). The soil from the surface to 4 ft below
the surface was medium brown, dry, cohesive silty clay with darker mottling and
some components. At 1.5 ft below the surface, a whitish substance was
observed. At 4 ft, VOA and glass samples were collected (BPW-2 ', BPW-2 4).
From 4 to 5 ft, the soil was dry medium reddish brown, silty clay with no mottling.

Trench BPW-3 04/02/87 13:15 — 13:40

The trench was approximately 30 ft long and 5 ft deep. Metal components and
barrels were exposed during excavation. The soil was very mottled and
consisted of mixed grey clay, weathered Chatsworth Formation silty sand, and
some medium brown silty clay. The soil was saturated with water in places.
There was a natural organic odor. There was rust staining in the soil from
numerous pipes and flattened barrels. VOA and glass samples were collected
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at 4.5 ft (BPW-3 4.5', BPW-3 4.5'). A glass surface sample was collected
approximately 10 ft southeast of BPW-3 in some black, possibly oil stained soil
(BPW-3 surface).

Trench BPW-4 04/02/87 13:50 — 14:05

The trench was approximately 35 ft long and from 1.5to0 3 ft deep. The soil
appeared to be undisturbed, dry cohesive, medium brown silty clay underlain
by light brown, silty sand Chatsworth Formation. No samples were collected.

Trench BPW-5 04/02/87 15:10 — 15:30
The trench was approximately 20 ft long and 4 to 5 ft deep. The soil was a rust
stained medium brown, silty clay. Large tanks and other components were

exposed during excavation. VOA and glass samples were collected 3 ft below
the surface (BPW-5 3', BPW-5 3').
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Selected Ground Photos

Taken During Trenching Operations
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Figure A3.8. Trenching Operation
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Figure A3.9. Buried Gomponent Removed
] During Burn Pit Trenching Operation

Figure A3.10. Miran 1B Sniffer
 for Field Survey of Soil Samples
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Figure A3.11. Monitoring While Workers Obtain Soil Samples

5

Figure A3.12. Workers' Shoes Being Checked for Radiation
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Figure A3.13. Vlew of Burn Pit

P

Figure A3.14. View of Landfill
Trenching Operation

i
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Figure A3.16. Brass Scil Sampler
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' Figure A3.17. Soii Sampling
; Operation at the Burn Pit

Figure A3.18. Soil Sampling Containers and Freezer Chest
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Figure A3.19. Brass Sampling Device and Miscellaneous
Monitoring Equipment and Sampling ltems
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Burn Pit Radiation Survey of Soil Samples
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In support of the trenching work performed at the SSFL Area IV Landfill and
Sodium Burn Pit siies, Health, Safety & Environment sampled air in and around
the trench site as worked progressed. The instrument used for this air sampling
was the Miran 1B Portable Ambient Air Analyzer. The Miran 1B is a single-
beam infrared spectrophotometer with preprogrammed library of 116 com -
pounds (see following literature). The Miran instrument was used in the
"Analyze” mode which selectively reads a given preprogrammed wavelength
characteristic of the selected compound of interest. For this study, nine com -
pounds were chosen for analysis based on their relatively high (or reasonable)
probability of being present at the two dig sites. The relative likelihood of
finding these compounds at either site was based on personal accounts of
personnel familiar with the operations of these areas while actively used.

Significant air levels of the nine target chemicals were found in only one of the
trenches, BPL-2, located at the Sodium Burn Pit site. The results of the analysis
were as follows:

Compound Analyzed Level Detected, ppm
1. Ammonia 40
2. Toluene ‘ 68
3. Tetrahydrofuran ’ 40
4, 1,1,1-trichloroethane N.D.
, 5. Trichloroethylene N.D.
§ 6. Methylene chloride N.D.
T Ethanolamine 22
8. Carbon tetrachloride 10
9. Hydrazine 0.5"

*The hydrazine level was detected using a Draeger colorimetric tube and is
likely thre result of positive interference from ammonia.

All of the above levels were detectable only within the trench; personnel outside

the trenches were not exposed to levels of these compounds considered
harmful.
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Miran 1B information
(Sheet 1 of 5)

Mi

5 611-093
Instruction , Apm'?gas

MIRAN 1B |
PORTABLE AMBIENT. AIR ANALYZER

Figure 1. MIRAN 1B Portable Ambient Air Analyzer

INTROBUCTION . . . . . IR I I T Y 1
General Description . . . . . . « « & bar @ s © @ & 1
Standard Specificattons . . . . . . . . .% ...

INSTRUMENT CHECKOUT & & ¢ ¢ o ¢ ¢ o o ¢ o o o s & o o
UNDACKING . ¢ ¢ o o » ¢ o ¢ 4 o a4 o o o 5 4 « o »
Instrument ldentification . . .. .. .. ... .
Shoulder-Strap Adjustment . . . . ¢ 4 o & o ¢ & &
Use of FITLErs . o & & ¢ ¢ v v s ¢ o o s a ¢ v o

L R

BISPLAY AND KEYBOARD SUMMARY . . . . . . . e e ow o 1
BISBIAY & & s % 5 8 % ¥ 6 G B B Vo5 W ow o e e 1
Description . . ¢ ¢ . . . 4 c 0 b 0 e e e s e oa . H
Keyed=-In DaRa . . & & 4 4 4 o o « o o o & s o « & S
CUPSEE & w o o o w & B & o & o & 5 & w48 e H
Left-Character Symbel . . . . . ¢ . v ¢t v x4 s s
Right-Character SYmool . . . v ¢ v o o v o v o o« & -
BEP GPABA & v & & % % & o 9 % W e W 8% E e e é
Keybodtt & = v o s 5 w5 v B 5 8 8 9 8 5 & 68 6 8 6
Function Keys . . . . . . TEEEE T T 6
Command Xe¥S . . o ¢ v ¢« ¢ o s « o o o v « « o a » [
ATPRANUIMETIE KEYS .« + 4 + = o o = 2 o o o = « o « [

© 1985 by The Foxdoro Company ORegrrerad Trademerk
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INTRODUCTON
eners] Deccriotion

The MIRAN 18 Portabie Ambient Air Analyzer is a
single-beam infrared jpectrometer. It consists
of & portable gas analyzer and 4 separate ac/de
converter as shown in Figure 1. Amalyzer
portability is provided by an taternal nickel-
cacmiym bhattery pack. The ac/de canverter
allows the analyzer Lo be powered from an ac
supply, It is also used to recharge the ' .
battery pack.

The gas analyzer monitors the air in workplace
environments to warn personnel {f toxic gases
are present. It i3 pre-programmed Lo measure
many of thess gases. The analyzer i3 1lse
user-programmadble 10 measure other gases.
Pre-programmed gases are in the analyzer's
*fixed 1idrary”: user-programmed gases are in
the analyzer's “user library*.

A microprocessor automatically contrals the
spectrometer, averages the measurement signal,
and calculates absortance values., Analysis
results can be displayed either in parts per
million (ppm) or adsordance units (AU).

Standard Specifications

Measyrement Rangs
Sanganiracion: 8 to 99 999 pom
Apsarsance: 0.000 to 2.000 Au.

Heasyrable Sises .
Elxegd Library: See Appendix. e

: User-programmabie to measure up
ts 10 additicnal gases.

Qutaut: Digital readout of concentraticn (pem),
absertance {AY), or analystis parameters.
A connector is provided for 8 to 10 V analog
readout of wavelength scan. .

R e
128 v, +10%, ~15% at 60 =3 H2; or
220 ¥V, «10%, ~15% at 50 =3 Hz.

ny .

Power consymption: 70 W maximm.
v B

~ lype: Nickel-cacmium,

Qperating Time: Up to 4 hours.

Becharge Timm: Setween 14 and 16 hours

after complete discharge.

Alarms

Qgparator Errgr:  Single bees

ks A : Upper-limit mode or

Gelger-counter mode, as selected.

Ml §11-093
Page 1

INSTRUMENT CHECKOUT

Uncacking

Remove the instrument from its shipoing
contatner and check 1t for visidble damage. 1If
instrument has been damaged, notify the carrier
lmmediately and request an inspection resort.
Obtain 2 signed copy of the report from the
carrier. Check the contents of the shipping
package against Tadble 1: there shculd de one of
eacn item. Immediately resort any shortages to
Foxgors.

* CAUTION *

seswsswrwevew

Te avoid damaging the MIRAN 18
Analyzer during transportatien, use
original packing. Package all
componenty in same manner as they
were when shipped from factery.

Instrument Identificstion

The data plate i3 located on the inside of the
acsess door as shown in Figure 2. To open
acsess door, turn latch 1/4 turn counter-
clockwise (lateh will spring forwara); swing
deor up to cpen postition.

PRODUCT .
SAFETY
:"o‘;:L‘m . ANALYZER Co0E
=\ SUPPLY VOLTAGE
1

SERIAL  ANALYZER ANALYZER
NUMBER STYLE POWER
CONSUMPTION

Si——
"In upper-limit mode. 3 series of beeps of constant fregquency will de socunded when alarm set point

13 exceeded,
1S approacned: beess of constant maximum freou

In Geiger-counter mode, beeps of increasing fr

Y are s as alarm set point

y are s ded when set point has been exceeced.
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1
MI §11-09]
Page A-1
The fellowing table Jists all compounds that are in the f'ue'ﬁ liiar;ry:
Tadle A-1. Compounds in Fixed Library
RANGE OF :
ALPHANUMERIC CALIBRATION WAVELENGTH
COMPOUND NAME (ppm) : (m)
Acetaldenyde ACTALD ¢ to 400 9.26
Acetic Acid ACETA ¢ ta 50 8.72
Acetone ACETON 0 ts 2000 8.48
Acetonitrile ; ACETCN 0 to 200 9.58
Acetophenone 8 ACTOPN ¢ ta 1l00 18.70
¥
Acetylene C2H2 g ts 200 3.08
- Acetylene Tetrabromide ACNBRS 0 to 208 8.99
Acrylonitrile ACRCN g to 20 and ¢ to 00 10.67
Ammonia NH3 % to 100 and 0 to 500 10.95
Aniltne ANILIN gt 20 9.53
Benzaldehyde B2ALDH 8 to 300 8.58
Senzene - BMZENE 0 ta 50 and 0 to 200 . 9.93
Benzyl Chloride s2¢L 0 ta 100 9.54
Bromoform CHBR] 2te 10 8.%6
Butadiene BUTOEN 0 to 2000 11.10
B Butane BUTANE 0 to 200 and 0 to 2000 10.55
2-Butancne (MEX) MEX 8 o 250 and 0 to 1000 8.79
% Butyl Acetate BUTAC 0 ts 300 and 0 to 60O 8.33
B na-Buty! Alcohel BUOH 9 to 200 and 0 to 1000 9.7¢0
Carbon Bioxide €02 8 to 2000 4.72
Carbon Disulfide cs2 gte 50 4.70
Cardon Monaxide co G to 100 and 0 te 250 4.76
Cardon Tetrachloride ccLa G to 20 and 0 to 200 12.76
Chlorobenzene CLBZ, 0 to 150 9.40
Chlcrobromomethane CLERME 0 te S00 8.9
Chlorodiflucromethane P22 o to 1000 9.20
Chioroform CHCLI G to 100 and 0 to SO0 13.12
m-(ressl CRESOL 0ts 20 i 8.88
Cumene CUMENE 9 te 100 3.50
. Crclohexane CYHXN 0 te S0¢ 3.4
" Crclopentane CYPNTN 0 20 500 o 11.40
Oiborane B2HE ¢ te. 18 3.83
_m-Dichlerchenzene MCL282 8 to 150 G.47
o~lichlorobenzene ocL2e2 ¢ ta 100 13.58
p-3tchlorcbenzene PCL2B2 0 to 150 §.3¢0
Dichlorodifivoromethane (R-12) F12 ¢ to S and 0 to 800 9.30
1.1-Dichioroethane 110CE ¢ 2o 200 9.64
1.2-Dichlorvethyliene CL2ETE ¢ ts 500 12.3¢0
Dichioroethyl Ether CL2ETH 0 to 50 9.08
Dichloromonof luoromethane (R-21) F21 0 20 1008 9.50
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42
MI 611093 o .
Page A-2 :
Table A-1. Compounds in Fixed Library (Cont.) )
RANGE OF - ¢
i ALPHANUMEREIC CALIBRATION WAVELENGTH )
COMPOUND NAME (ppm) (um)
Dichlorotetrafivorcethane (R~114) Fli4 ¢ to 1000 - 8.67
Diethylamine ET2NH2 ots S0 . . 8.99
Dimethylacetamide OMAC 8la, SO0 _ _ 10.10
Dimethylamine ME2NN2 9 te S8 - 8.79
imethylformanide OMF 0ts 50 $.36
Oioxane SI0XAN 0 te 100 and 0 to 506 9.06
Enflurane - ENFLRN g te 10 and 0 to 100 8.96
£thane ETHANE 0 to 1000 12.20
Ethanolamine ETOHNN 0 te 100 . 12.93
2-Ethoxyethyl Acatate CELAC 0 to 200 .89
Ethyl Acetate ETAC 0 to 400 and © to 1000 8.32
Ethy! Alcohel ETOH 0 to 1000 and 0 to 2000 9.67
gthylbenzene ETE2N ¢ to 200 9.90
Ethy! Chloride . ETCL 0 to 1500 ¥ 10.50
Ega’-lmg ETHYLN 8 ta 100 18.70 .
Ethylene Dibromide £TER2 8 to 10 and 0 o SO 8.68
Ethylene Dichioride ETCL2 0 ts 100 8.17
Ethylene Oxide £ET0 0 te 10 and 0 2o 100 3.38
Ethyl Ether ETHER 8 to 1000 and 0 to 2008 9.03
Fluorotrichicromethane (R-11) F11 8 to 2000 10.96
Formldehyde HCHO 8 ts 20 1.58
Formic Actid B FORMIC 0 ta 20 : q, = 9.36
Halothane HALTHN 0 to 10 and 8 to 100 12.48
Heptane HEPTAN 8 to 1000 3.40
Hexane ’ HEXANE 0 ts 1000 3.3
Hydrazine HYDZ 8 to 100 10.67
Hydrogen (yanide nexR g to 20 s 3.03
Hydregen Fluoride Hf 0 te S0 2.82
1ssflurane ISOFLN g ts 10 and ¢ ta 100 8.84
1sopropyl Alcohol 1PA 0 to 1000 and 0 to 2000 8.94
Isopropyl Ether IPETH ¢ ts 100¢ 9.12
Methane METHAN 0 to 100 and 0 to 1000 7.7¢
Methexyflurane MXYFLN G to 10 and O to 100 12.10
Methyl Acetate . MEAC 0 ts S0¢ 9.7
Methyl Acetylene HEACEN g8 to 1000 and 0 to 5000 1.0
Methyl Acrylate MEACRY "0 ta 80 8.57
Methyl Alcohel MEQH 0 to S0C and 0 to 1008 9.70
Methylamine MENH2 0te S0 .36 .
-Methyl Bromide MEBR 0 to S§¢ 7.68 {
Methyl Cellosolve MECEL 0 to 1] . 9.62 “a
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Table A-1.
ALPHANUMERIC
COMPCUND NAME

Hethyl Chloride MECL 6 to
Hethyl Chloroform ITCE 8 to
Methylene Chloride MECL2 8 to
Methyl lodide MEX g to.
Hethyl Mercaptan MESH 0 ts
Methyl Methacrylate MEMAC 0 to
Morpholine MORPH g to
Nitric Oxide NTRECOX e o
Nitrobenzens NO2BZ 9 ta
Nitrogen Dioxide No2 0 to
Nitromethane NO2ME 0 to
Nitrous Oxide N20 0 ts
Octane CCTANE g to
Pentane PENTAN 0 te
Perchloroethylene PERC 8 to
Phosgene PHOSGN 0 te
Propane PROPAN 0 to
n-Propyl Alcohel PROPOU 6 to
Propylene Oxide PRENGX 0 te
Pyridine YR o te
Styrene STYRN - g to
Sulfur Dioxide ¢ $02 0 to
Sulfur Hexafluoride SF6 e te
1,1,2.2-Tetrachlore-1,2-01flucroethane

(R-112) Fu12 0 te
1.1.2.2-Tetrachlorcethane CLAETA 9 to
Tetrahydrofuran . THF 8 to
Toluene TLUENE 0 te
Total Rydrocarbons TOTHYD 0 teo
1,1,2-Trichlorcethane CLIETA ° g to
Trichloroethylene RE 9 to
1,1,2-Trichlore~1,2,2-Trifluorcethane

{R-113) F113 8 to
Trifluoromonobromomethane (R-1381) F1318% [ IR 4]
Vinyl Acetate VAC o to
Vinyl Chlsride i vCL 0 to
Vinylidene Chloride vec 0 to
Xylens [Xylol) XYLou 0 to

o

(Sheet 5 of 5)

Compounds in Fixed Lidrary (Comk.)

RANGE OF
CALIBRATION

(ppm)
200 and ¢ to 1000 .

so0
1000
40
108

250
58
100
20
10

200
180
180
1800
200 and

g¥
2000
500
200
100

and
and

200 and
100 and
S and

2000

50
soo
1000
1008

s5a .
200 and
2000
1800

10

20
20

200 and

te
to

te

ta
to
to

to

Lo

2000
1000

so0

s00
250
s00

2000

2000
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WAVELENGTH
(um)

13.59
9.19
13.47
3.16
3.8

8.30
9.20
5.18
11.94
6.2¢

3.37
4.68
3.40
3.19
11.10

11.98
3.37
9.50

12.16
9.90

11.10
9.00
10.80

9.%0

8.60
9.40
13.39
3.39
10.%0

10.84

8.70
8.54
8.42

11.30
9.40
13.20

43
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§ 8 #0048
CLAYTON ENVIRONMENTAL CONSULTANTS, INC.
| EPA METEOD' 624
PURGEABLE ORGANICS
Sample I.D.: RD~7 : Lab Ne. 870343-02
Date Sampled: 03/09/87 '
Samples Received: 03/11/87
Samples Analyzed: -03/17/87
Sample Matrix: ___Water ' " Detection Limit Factor = 1 '
. Concentration ﬁdditiohal Concentration
Compound pg/L (ppb) Compound ~ _ ug/L (ppb)
Chioromethane ; ' <1 : Freon 113 <1 -
Bromomethane <1 m-xvliene <2
Vinvyl chloride i <l Oo-, p-xylene <2
Chlorocethane <1
Methvlene chloride <8
Trichlotofluoromethane 13
l,l-dichloroethene <l
l-dichloroethane <l
T:ans—l 2-dichloroethene X
thloroform <1
I,2=dichioroethane <1
i,1.,l1-trichloroethane <l
Carbon tetrachloride <l
Btcmodzchloromethane <l
2-dichloropropane <3
Eis-l 3-dichloropropene <l
Trichloroethene 25
Benzene <l
Dibromochicromethane <l
1.,1,2-trichlorcethane <l
Trans-1,3-dichloropropene <1
. 2-chloroethylvinylether <1l
Bromoform <1
i.1.,2,2-tetrachloroethane <1
Tetrachloroethene <l
Toivene <l
Chlorobenzene <1
Ethyibenzene <2
l,3~dichlorobenzene <3

i.2-dichlorobenzene and/or <3
i,4-dichlorobenzene <3

ND = Not Detected

PAN SN e
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4

- GRS CHROMATOGRAPH-MASS SPECTROMETER

. CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.216
v ‘0: G. Matsushita, ext. 5726, MS LBO? DEPT/GROUP: 541
cc: S. Lafflam, R. Jensen, N, Fujikswa, A. Nelson
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >C1812::D3 DATE DUE: 23 Mar 1987

SAMPLED BY: S. Dickens, Groundwater Resources Censultants, Inc.
SAMPLE DESCRIPTION: WELL RD-7 .
SAMPLED ON: 09 Mar 1987 AT: 13:00 hrs Quarterly Samples

VOLATILE ORGANIC COMPOUND RESULTS, ug/liter

Analysis date and time: 3/18/87 22:29

Acetone

Benzene
Bromodichlormethane .
Bromoform %
Bromomethane .
Earbon Tetrachloride
Chlorobenzene
Chlorcethane |
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochlormethane
y2=Dichlorobenzene
~Dichlorobenzens

~

.
ANAAAAAAAAAN

AAAAAAAA
Pt A Bt D e ED ot ok b o b et o e B, N, SIh 1 B b 8 A ot 4t o ok 4o gt €

ichlorobenzens
ichlorosthane
ichlorocethane
ichlorgethene
.1,2-Dichlorosthene
cﬁlqragropane
3>-Dichloropropene
1,3-Dichloropropene

D
D
D
D
s
D
i
s
1 benzene

~
AN AAAAAANAAAAN

ropancl .
glene chloride
,2-Tetrachloroethane
achloroethene
eng |
l-Trichlorcethane
2-Trichloroethane o .
hloroethane . 53
hiorofluoraomethane
1 chloride

5% B55588056555855535558585558555°

CO0Ows £

This-sample was analyzed ay the Purge and Trap-GC/MS techniques found
in the second edition of SW-846, Methods 5030 and 8240. .

NOTES: 1) ND means the pollutant was not detected above the background
. level and hence not quantified using EPAR approved methodology.
P 2) TR means the pollutant was detected but was below the quanti-
fication level for Method 8240. . .
3) A~ Quantification based on upon comparision of total ion count
of the compound with that of the nearest internal standard.
4) ¢¢ Exceeds notification level in parenthesis,

oo st & it

Manager SEFL Analytical Chemistry

2
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CLAYTON ENVIRONMENTAL CONSULTANTS, INC. 7230-28
e R g GRC Rocketdyne

EPA METHOD ®01 -
PURGEABLE HALOCARBONS

Sample I.D.: - RD-7 CEC Lab No.: 861265-03
Samples Received: 12/12/86
Samples Analyzed: 12/13/86
Sample Matrix: Water Detection Limit Factor = 1
Concentration Additional Concentration
Compound ug/L (ppb) Compound uq/L (pob)
Chloromethane ND ‘Freon 113 ND
Bromomethane ND
i vinyl chloride ND
i Chloroethane ND
Methylene chloride ND
1,1-dichloroethene ND
l,1-dichloroethane
Trans-1,2-dichlorcethene ND
Chloroform
1l,2-dichioroethane ND
1,l,l-trichlorocethane ND
Carbon tetrachloride ND
Bromodichloromethane ND
,2=dichloropropane ND
Cis~-l,3-dichloropropane ND
Trichloroethene 26
Dibromochloromethane ND
s1,2=-trichloroethane ND
2 trans 1,3-dichloropropane ND
: -chloroethylvinylether ND
i Bromoform ND
) Tetrachioroethene ND
1,1,2,2-tetrachloroethane ND
Chiorobenzene ND
i,3-dichlorocbenzene ND
1,2=dichlorobenzene ND
l,4-dichlorobenzene ND
Dichlorodifluoromethane ND
Trichlorocfluoromethane ND

ND = Not Detected

LE0L.FRM (12/12/86)
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMEER
REPORT 8602.083

TO0: Environmental Control Unit, ext, 178-5726, NS LEd]DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >G1008::D2 DATE DUE: 148 July 198¢

SAMPLED BY: Jim Duffield of GRC ’
SAMPLE DESCRIPTION: WELL RD-?

SAMPLED ON: 03 July 1986 AT: 1410 hrs  SSFL UWells

UVOLATILE ORGANIC COMPOUND RESULTS, ug/liter )

Analysis dats and time: 2,110,868 15:52

Acetona B _* ND <10
Benzene ' ND <1
Bromodichlormethane ND <1
Bromcform ND <1
Bromomethane . ND <}
Carbon Tetrachloride MD <1
Chliorobenzene ND <1}
-Chlaraethane ND <1
2-Chloroethylvingl sther ND <1
Chloroform ND <1
Chloromsthane . ND <1
thromochlormethane ND <1
;2-Dichlorgbenzene ND <4
1,3 -Dichlorobenzene ND <4
1,4-Dichlorobenzens ND <4
1,1-Dichloroethane ND <1
1,2-Dichlorosthane ND <1
1,1-Dichloroethene ND <1
trans Dxchloroethene 1.2
7 1,2-Di cﬁlaroprnpane ND <1
: cis-1,3-Dichloropropene ND <1
i trans- 1 3=-Dichloropropene ND <1
s Ethyl benzene ND <1
Freon- 3.4
Isopropancl . g <20
Met glene chloride ND <1
1,1, Tetrachloroethane ND <1
Tetrachloroethene ND <1
Tolue ND <1
1,1,1 Trxchloroethane» L 28 <1
1,1,2-Trichlorcethans o n | <1
Trichlorosthene 20.7
Trichlorofluoromathane ND <1
Vinyl chloride ND <1

This sample was anal zsd by the Purge and Trap-GC/MS techniquss found
in thse agcgnd edxtxog of SU2846 Hethgds 5030 agd 8240 Due tg instrymental
preblems, ths results DO NOT HEET the required QUALTTY CONTROL criteria.

NOTES: 1) ND means the po!lutant was not detected and hence not quanti-
fied usxn? gproved methodology.
2) TR means the pol utant was detected but was below the quanti-
fication level for Method B240.
33 ~* Quantification based on upon comparision of total ien count
of the compound with that of the nearest internal standard.
4) #* Excesds notification level in parenthesis,

APPROVED: Eeod N ‘\ @jd»—

Managhar SSFL Analytical Chemistry
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8608.083
TO: Gene Matsushita, ext. %5726, mail stop LBO? DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >H2107::03 .DQTE DUE: 14 Aug 1986

SAMPLED BY: J. Duffield, Groundwater Resources Consultants,lInc.
SAMPLE DESCRIPTION: WELL RD-?
SAMPLED ON: 06 Aug 1986 AT: 20:10 hrs RD Series UWells

VOLATILE ORGANIC COMPOUND RESULTS, ug/liter

Analysis date and time: B8/21/86 21:21

Acstone 5 ND <20
Benzene ND <1}
Bromedichlormethane ND <1
Bromoform , ND <1
Bromomethans . ND <1
Carbon Tetrachloride ND <1
Chlorobenzsne ND <1
Chlorosthane ND <}
2-Chlorgethylvinyl ether ND <1
Chloroform ND <1
Chloromethane ND <1
Dibromochlormethane ND <1
1,2-Dichlorobenzene ND <4
1,3-Dichlorobenzene ND <4
1,4~-Dichlorobenzene ND <4
1,1-Dichloroethane ND <1
1,2-Dichloroethane ND <1
1,1-Dichloroethene ND <1
trans 1,2-Dichlorcethene ND ¢}
1,2-Dxcﬂlqro ropane NO <1
cis=1,3-Dichloropropene ND <1
trans~1,3-Dichloropropene ND <1
Ethyl benzene ND <1
Freon-TF 13

Iscﬁropanol . ND <290
Met glenc chloride ND <1
1,1,2,2-Tetrachlorosthane i <1
Tetrachlorosthens : - ND ¢}
Toluene ND ¢1
1,1,1-Trichloroathane ND <1
1,1,2-Trichlorosthane ND <1

¢¢ Trichloroethene «e 27 (5.0 UG-L)

Trichlerofluoromsthane ND <1
Vinyl chloride <1

This sample was analyzed by the Purgs and_ Trep-GC/MS techniques found
in ths second edition of SW~844, Methods 5030 and 8240, The sample did
not meet all of the quality control criteria required by SW-846 and the
results may not be used for regulatory compliancs purposes.

NOTES: 1) ND means the pollutant was not detected and hence not quanti-
fied usxn% EPA agpravcd methodo logy.
2) TR means the gol utant was detected but was below the guanti-
fication level for Method 8240. L
3) ~* Quantification based on upon comparision of total ion count
N of the compound with that of the nearest internal standard.
4) o8 Excesds notification lsvel in parenthesis.

PUE— M\@I—‘rw Kﬁl!ﬂ&ﬂ. @r/,,,:?“',“"
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mso-so'

RESLLTS OF MWLYSES IR OOMMN TON CINSTITUENTS IN
WATER SMALES OOLLECTED FROM GHATSWORTH FORMATION WELL. RD-7

se . ............ME m.o-ocoo-.......oooooco.cc'.oto.ootc.t.o.ooo

CINSTITUENT
il igrams per 1iter) o-(R-66

[} [y [T TR § L
}m‘m‘....'...ll....'..‘l. 17
w'“”‘..ll....ll.'.‘.....' 37
Potassitm.cceieiescreccnsecnns 3.8

m-oaouoa-oc.ovcoonaooo 0 ¥
Blcarbonata...ceevvsveerrecees 328

ChloridDuecassasseasasasisssos 46.0

Sulfate..cceienrenscanencesae 100

N‘m‘hl'.‘..0.0..‘.00.0.0'. ]2.0
F‘w’@.t....ICOOOICCOCCIOOC. 0Q32
BOrOf.seecescnsnscesscarcnsess =-0.10

Sﬂ!c&...............u.......

. TS ! lm ﬁ&)......‘.....-.
i B 8 5% (1ab)eveeennaernnnes
i : w (f’e]d)oucooovao..n-ccocf.a
' Tawerature, O (fiold)eeeese.

188 o

8

%
:
: Laboratory.eeesssesessoscscens

BC = BC Laboratories
(=) = Less than; nurerical value is the Limit of Detection for that carpound

(—=) = Analysi{s not performed

GROUNDWATER RESOURCES CONSULTANTS, INC
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TAE 50

FEILTS OF AWLYSES KR TRAE METAL CINSTITUENTS AD CYNITE
IN WATER SAMLES COLLECTED FROM QHATSWCRTH FORVATION WaLL RD-7

.c0..000..oot--ooo...o.o.no.oo‘oo‘oco-covm m.l".."..OC...D'O.‘..OO..I....OC.......0..00

OINSTITUENT
i1ligams por 1iter) 0396

mm”oo‘ooooo-o-u-.c.-oco -1.0
m‘c-.IOOOCDOOQ.O.QO..QQ‘O. “o:ol

h'm.-'oo--o.--..o-cvo.oon.. - 0'5
BeryllHiuh ceveriincanccenneese = 0.01

adlﬂll................_nu... ~ 0.005
Qwomtum (total).............. =0.01
m‘-.‘-coco--ooooocoocooo.o - 0.9

IM.........-u.............. - 0.5

LM-.:.:...-o-oocnoacocooo-.. - 0001“
J W..QO...OC.OOC.C.DOQC. 0.1

WQCOQOOOOOOQOQOOCOQQQOOC - 0.0002

’b‘muoocauootcto-occ‘ooo - 0.1
"m‘:cooo.oo-oooonoooa-c-o-o - 0.(5

e Selenfum,.cceeeicnncniecnceees =~ 0.005
s“va-canoonu.no-o.oc-oocoooo' - Oool

- Stmﬂm..-..u.........u.u 0.2
m‘]imolnoooootcatc.0'0000.0 '0.5

L A L P | X :
Cydﬂ(b...u.uuu.....nu-. m—

me‘..‘tt......&....... m

(=) = Less than; numerical value is the Limit of Detection for that carpound
(=) = Analysis not performed

GROUNDWATER RESOURCES CONSITTANTS e

HDMSe00264059



ETEC

No. GEN-ZR-0002 Rev.0
Page 90 of 128

Date — May 29, 1987
Rev. Date

Appendix B1 — Sheet 8 of 8

THELE 53

FESLLTS (F ANUYSES FCR EPA PRICRTTY YOLATILE CRGWIC COPO.NDS
IN WATER SAFLES COLLECTED FROM QATIMORNE FOMATION MONITOR WELL FO-7

SO ) 1| 5, | 3 1 : | AP

(RGWIC COFOLID

(vicrograns per 1iter) Ty azsn:a& @-02-86 (80686 080686

m]a‘".oc..Q..l.....'.C'.OC..OI..I.l!‘..
m‘m‘t’“e‘.........'..'I.l....'...ll.l
mm.!.l..l'...C.l'OC'O.'.‘...’D‘.'C..C
Bromod Ichloramathan@. s svescoccacsccssscane
&meO"C..0‘..00.Ql.".‘.l..l'......
Mm.l..‘..O.Q..'.O......'....Q....

&m MIM&OOOQ..O‘.O.l...ll'..'l
a\lmoan.'o-qnoooto.oooo.oouo.oo--
u‘]m;.oo‘oo.coonoot..ooocooiocoo..
M]m‘vihﬂ m....c...‘.‘...‘l.l
Oﬂwmc-oooocontooc'0000'000000000000
m]mm-'onoc.a-ooo.o-ao..ooono-ooo'

DibramchlornomethanB.eccecsessesssssccsacs
lol-O'dﬂmB......nc....-uuu...-
llz'o‘dﬂo'wumoo-.c.oo.oocacoh-a‘o.o-o

% lil‘oidﬂm’w‘“-.-ocootooolo-onooaooo

Trml&z‘oidﬂo’m]“o.o ssscsssscvees
lﬁw‘dﬂmcnoooooooo-oono-Qo-o.-.

1;3-01&10"])@]“-........u.......-..
Ethylbonzent,.ceceececnscesssscccccssvcsee
M’u‘“ Chlor{dO. ceesccosssssescosoecsas
IDIDZJz‘Tm]Mmoaoocoﬁo.uooo-ooo
Tetrachloroothyleno..vecesesrocsesscncvens
l'lll"THdﬂWowo.;oc'..ocucucotoct
ltliz‘Trid\}m'o.c¢ooc.c-'tcooocoo.
Tr‘lch]orwthy]ab.......uu......n......

TOENB. cessesesssercrccrcrscscesacerossss

any] dﬂw'&-..-o..c.u.u..‘n.ouocvﬂqow S

Laboratory.cecasecssssecessosssssscacansas
McKesson = Mcdesson Envirormental Services

— — — P -

-1 -1 -1 1 -1
4 -1 -1 -1 -1
-1 -1 -1 -1 -

-1 -1 -1 -1 -1

-1 -1 -1 -1 -1
-1 -1 -1 -1 .
-1 -1 -2 -2 -1
-1 -1 -1 -1 -1
-1 -1 -1 - 1
-1 -1 -1 v -1 -1

-1 -1 -1 -1 -1
-1 -1 -1 -1 -1
-1 -1 - -1 .
-1 -1 -1 -1 -1
-1 1s 3 -1 -1
-1 -1 -3 -3 -1
-1 -1 -1 -1 -1
-2 -1 -2 -2 -1
-2 -1 -1 -1 -1
-1 -1 -1 -1 -1
-1 -1 -1 -1 -1
-1 -1 -1 -1 -1
-1 -1 -1 -1 -1
16 a 130 % bi}
B- -1 8 -1 -1
-1 -1 -1 -1 -1

McKesson  SSAL* MKesson  McKesson SSHL*

S¥FL = Santa Susana Fleld Laboratory Analytical Unit
) = Less than; numerical value represents the Limit of Detection for that compound

(—) = Analysis not reported
* = Uses EPA Methods 5080 & 8240

- GROUNDWATER RESOURCES CONSULTANTS, INC.
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>
GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.452
page 1 of 2
TO: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >D0806::D1 DATE DUE: 17 April 1987

SAMPLED 8Y: G. Foushee, Groundwater Resources Consultants, Inc.

SAMPLE DESCRIPTION: LFR-1
SAMPLED ON: 30 March 1987 AT: 14:27 hrs Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg

Analysis date and time: 4/08/87 14:54 Quant. dil. factor = .0340

Acetone ND <0.60
Benzene ND <0.03
Bromodichlormethane ND <0.03
Bromoform ND <0.03
8romomethane ND «0.03
Carbon Tetrachloride ND <0.03
- Chlorobenzene ND <0.03
Chloroethane ND <0.03
2-Chloroethylvinyl ether ND <0.03
Chloroform ND <0.03
Chloromethane ND <0.03
Dibromochlormethane ND <0.03
1,2-Dichlorobenzene ND <0.10
1,3-Dichlorobenzene ND <0.10
1,4-Dichlorobenzene ND <0.10
1,1-Dichloroethane ND <0.03
1,2-Dichloroethane ND <0.03
) 1,1-Dichlorcethene ND <0.03
i trans 1,2-Dichloroethene ND <0.03
i 1,2-Dichioropropane ND <0.03
i cis-1,3-Dichloropropene ND <0.03
trans~1,3-Dichloropropene KD <0.03
Ethyl benzene NO «<0.03
Freon-TF KO <0.03
Isogropanol ND <0.60
Methylene chloride ND <0.03
1,1,2,2-Tetrachloroethane KD <0.03
Tetrachloroethene ND <0.03
Toluene ND <0.03
1,1,1-Trichloroethane ND <0.03
1,1,2-Trichloroethane ND <0.03
Irichlorcethene ND <0.03
Trichlorofluoromethane 0.9
Vinyl chloride - ND <0.03

This sample was analyzed by the Purge and Trap-GC/MS techniquss found
Yn the second edition of SW-846, Methods 5030 and 8240.

NOTES: 1) ND means the pollutant was not detected above the background
level and hence not quantified using EPA approved methodoloey.
2) IR means the pollutant was detected but was below the quanfi-
fication level for Method 8240. .
3) °° Quantification based on upon comparision of total ion count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in pg:gpthesis.

-
APPROVED: m k Q’i“:tb(v

Manager

Ktz

SSFL Analytfical Chemistry

HDMSe00264062
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8703.452

continued

LFR-]|

WASTE EXTRACTION TEST
(WET) TITLE 22-66700
FOR METALS

COPPER (SW846-7210), mg/1
NICKEL (SW846-7420), mg/1
CHROMIUM (SW846-7190), mg/l
CADMIUM (SW846-7130), mg/1
LEAD (SwW846-7420), mg/1l
MERCURY (SW846-7470), mg/1l

ACID DIGESTION FOR
METALS-SW846-3050

COPPER (SW846-7210), mg/kg
NICKEL (SW846-7420), mg/kg
CHROMIUM (SW846-7190), mg/kg
CADMIUM (SW846-7130), mg/kg
LEAD (SW846-7420), mg/kg
MERCURY (SW846-7471), mg/kg

pE (SW846-9040 1l:1 EXTRACT)

OIL AND GREASE, mg/kg
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg
(SW846-3550, MODIFIED)

POLYCHLORINATED BIPHENYLS, mg/kg

PCBs (SW846~-8080 + 3550)

page 2

ANALYTICAL RESULTS FOR 8703.452

0.4
0.1
ND<O0.05
ND<0.005
0.2
ND<0.0002

73
ND<5
ND<S
ND<O0.5

TR<10
ND<O0.1l

7.4

76

ND<10

ND<O.1

TERPHENYLS (ORTHO, META, & PARA),mg/kg ND<10

(SW846~3550, MODIFIED)

BIPHENYL (SW846-3550, MOD.), mg/kg ND<10

HDMSe00264063
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.453
page 1 of 2
T0: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >D0807::D1 DATE DUE: 17 April 1987

SAMPLED BY: G. Foushee, Groundwater Resources Consultants, Inc.

SAMPLE OESCRIPTION: LFR-2
SAMPLED ON: 30 March 1987 AT: 14:41 hrs Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg

Analysis date and time: 4/08/87 15:52 Quant. dil. factor = .0300
Acetone ND <0.60

Benzene ND <0.03
Bromodichlormethane ND¢ <0.03
Bromoform ND <0.03
S8romomethane ND <0.03
Carbon Tetrachloride ND <0.03
Chlorobenzene ND <0.03
Chloroethane ND <0.03
2-Chloroethylvinyl ether N0 <0.03
Chloroform ND <0.03
Chloromethane ND <0.03
Dibromochlormethane ND <0.03
1,2-Dichlorobenzene ND <0.10
1,3-Dichlorobenzene ND <0.10
1,4-Dichlorobenzene NO <0.10
1,1-Dichloroethane ND <0.03
1,2-Dichloroethane ND <0.03
1,1-Dichloroethene ND <0.03
trans 1,2-Dichlioroethene ND <0.03
I‘Z—Dicﬁlorogrcpuna ND <0.03
¢cis-1,3-Dichloropropene ND <0.03
trans-1,3-Dichloropropene ND <0.03
Ethyl benzene ND <0.03
Freon-TF ND <0.03
Isopropanc] . ND <0.60
Methylene chiloride NDO <0.03
1,1,2,2-Tetrachloroethane ND <0.03
Tetrachloroethene ND <0.03
Toluene ND <0.03
1,1,1-Trichloroethane ND <0.03
1.1,2-Trichloroethane ND <0.03
Trichloroethene D <0.03
Trichlorof lyoromethane ND <0.03
Vinyl chloride ND <0.03

his sample was analyzed by the Purge and Trap~GC/MS techniques found
in the second edition of SW-846, Methods 5030 and 8240.

KOTES: 1) ND means the pollutant was not detected above the background
level and hence not quantified using EPA approved methodology.
2) TR means the pollutant was detected but was below the quanti-
fication level for Method 8240.
3) °° Quantification based on upon comparision of total ion count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis.

W (N Bowertty Kfent

Manager SSFL Analytifal Chemistry

HDMSe00264064
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WASTE EXTRACTION TEST
(WET) TITLE 22-66700
FOR_METALS

COPPER (SW846-7210), mg/l
NICKEL (SW846-7420), mg/l
CHROMIUM (SW846-7190), mg/l
CADMIUM (SW846-7130), mg/l
LEAD (SW846~7420), mg/l
MERCURY (SW846-7470), mg/1

ACID DIGESTION FOR
METALS-SW846-3050

COPPER (SW846-7210), mg/kg
NICKEL (SW846-7420), mg/kg
CHROMIUM (SW846-7190), mg/kg
CADMIUM (SW846-7130), mg/kg
LEAD (SW846-7420), mg/kg
MERCURY (SW846-7471), mg/kg

pH (SW846-9040 l:1 extract)

OIL AND GREASE, mg/kg
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg
(8W846-3550, MODIFIED)

POLYCHLORINATED BIPHENYLS, mg/kg

PCBs (SWB46-8080 + 3050)

LFR-2-

8703.453
continued

page 2

ANALYTICAL RESULTS FOR 8703.453

0.1

0.05
ND<0.05
ND¢0.005

0.1
ND<0.0002

20
27
12
10
ND<O0.1
8.1

42

ND<10

ND<O0.1

TERPHENYLS (ORTHO, META, & PARA),mg/kg ND<10

BIPHENYL (SW846-3550, MOD.), mg/kg

ND<10

HDMSe00264065
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GAS CHROMATOGRAPH~MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.454
page 1 of 2
TO: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >00808::01 DATE DUE: 17 April 1987

SAMPLED BY: G. Foushee, Groundwater Resources Consultants, Inc.

SAMPLE ODESCRIPTION: LFR-3
SAMPLED ON: 30 March 1987 AT: 14:53 hrs Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg

Analysis date and time: 4/08/87 17:44  Quant. dil. factor = .0300

Acetone ND <0.60
Benzene ND .03
Bromodichlormethane ND <0.03
- Bromoform KD <0.03
8romomethane ND <0.03
Carbon Tetrachloride ND <0.03
Chlorobenzene ND <0.03
Chloroethane ND <0.03
2-Chloroethylvinyl ether ND <0.03
Chloroform ND <0.03
Chloromethane ND <0.03
Dibromochlormethane NO <0.03
1,2-Dichlorobenzene ND <0.10
1,3-Dichlorobenzene ND <0.10
1,4-Dichlorobenzene ND <0.10
1,1-Dichloroethane ND <0.03
1,2-Dichloroethane ND <G.03
1,1-Dichloroethene ND <0.03
trans 1,2-Dichloroethens ND <0.03
1,2-Dichloropropane ND <0.03
¢is-1,3-Dichloropropene N0 <0.03
trans-1,3-Dichloropropene ND ¢<0.03
Ethyl benzene ND <0.03
Freon-TF 8D <0.03
Isopropanol ND <0.60
Methylene chloride ND <0.03
1,1,2,2-Tetrachloroethane ND <0.03
Tetrachloroethene ND <0.03
Toluene ND <0.03
1,1,1-Trichloroethane ND <0.03
1,1,2-Trichloroethane ND <0.03
Trichloroethene HD <0.03
Trichlorof luoromethane N0 <0.03
Vinyl chloride KD <0.03

This sample was analyzed by the Purge and Trap-GL/MS techniques found
in the second edition of SW-846, Methods 5030 and 8240.

NOTES: 1) ND means the pollutant was not detected sbove the background
level and hence not quantified using EPA approved methodology.
2) TR means the gollutant was detected but was below the quang1~
fication leve]l for Method 8240. ,
3) ** Quantification based on upon comparision of total ion count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis.

APPROVED : m\ MZ:. M Z/ M

Manager TSSFL Analytical Chemistry
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LFR-3

WASTE EXTRACTION TEST
(WET) TITLE 22-66700
FOR METALS

COPPER (SW846-7210), mg/1l
NICKEL (Sw846-7420), mg/1l
CHROMIUM (SW846-7190), mg/l
CADMIUM (SW846-7130), mg/1
LEAD (SW846-7420), mg/l
MZRCURY (SW846-7470), mg/l

ACID DIGESTION FOR
METALS-SW846-3050

COPPER (SW846-7210), mg/kg
NICKEL (SwW846~7420), mg/kg
CHROMIUM (SW846-7190), mg/kg
CADMIUM (SwW846-7130), mg/kg
LEAD (SW846~-7420), mg/kg
MERCURY (SW846-7471), mg/kg

pH (SW846-9040 1:1 EXTRACT)

OIL AND.GREASE, mg/kg
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg
(SW846-3550, MODIFIED)

POLYCHLORINATED BIPHENYLS, mg/kg
PCBs (SW846-8080 + 3550)

8703.454
continued

page 2

ANALYTICAL RESULTS FOR 8703.454

0.2
ND<0.05
ND<0.05
ND<0¥005

0.3
ND<Q.0002

93

12

7

1

i3
ND<O.1l

7.8

1100

ND<10

ND<0.1

TERPHENYLS (ORTHO, META, & PARA),mg/kg ND<10

BIPHENYL (SW846-3550, MOD.), mg/kg

ND<10

HDMSe00264067
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.475
page 1 of 2
TO: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >D0810::01 DATE DUE: 17 April 1987

SAMPLED BY: 6. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: LRF-6
SAMPLED ON: 31 March 1987 AT: 10:05 hrs Soil Sample

-"I.l..“..l..l.-.-.'-----l.-C'.--.-‘-.-.‘-.-----'-I..-'...‘.....-'-.-

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg

Analysis date and time: 4/08/87 20:38 Quant. dil. factor = .0290

Acetone ND<0.060
Benzene N® <0.03
Bromodichlormethane ND <0.03
& Bromoform ND <0.03
B8romomethane ND <0.03
Carbon Tetrachloride NO <0.03
Chlorobenzene ND <0.03
Chloroethane ND <0.03
2-Chloroethylvinyl ether ND <0.03
Chloroform ND <0.03
Chloromethane ND <0.03
Dibromochlormethane ND <0.03
1,2-Dichlorobenzene ND <0.10
1,3-01ichlorobenzene ND <0.10
1,4-Dichlorobenzene ND <0.10
1,1-Dichloroethane ND <0.03
1,2-Dichloroethane ND <0.03
1,1-Dichloroethene ND <0.03
trans 1,2-Dichloroethene ND <0.03
1‘2-Dicﬁloro ropane ND <0.03
¢1s5-1,3-Dichloropropene ND <0.03
trans-1,3-Dichloropropene ND <0.03
Ethyl benzene ND <0.03
Freon-TF D <0.03
Isopropanol KD <0.50
Methylene chloride 8§D <0.03
1‘I,Z,Z—TetrachTOroethane ND <0.03
Tetrachloroethene ND <0.03
Toluene D <0.03
1,1,1-Trichloroethane ND <0.03
1,1,2-Trichloroethane KD <0.03
TIrichlorcethene ND <0.03
Trichlorofluoromethane ND <0.03
ND <0.03

Vinyl chloride

This sample was analyzed by the Purge and Trap-GC/MS techniques found
in the second edition of SW-846, Methods 5030 and 8240.

NOTES: 1) AD means the pollutant was not detected above the background
level and hence not quantified using EPA approved methodolo Y-
2) TR means the go?lutant was detected but was below the quang1-
fication level for Method 8240. 4
3) °° Quantification based on upon comparision of total ion count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis.

APPROVED: ﬂ\\\ ﬂJm w/ (/M

Manager IssFL Analzﬁidﬁl Chemistry

HDMSe00264068
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51

8703.475
continued

page 2

ANALYTICAL RESULTS FOR 8703.475

WASTE EXTRACTION TEST
(WET) TITLE 22-66700
FOR METALS

COPPER (SWB46~7210), mg/l
NICKEL (Sw846-7420), mg/l
CHROMIUM (SW846-7190), mg/l
CADMIUM (SW846-7130), mg/l
LEAD (SW846-7420), mg/1
MERCURY (SW846~7470), mg/1

ACID DIGESTION FOR
METALS~-SW846-3050

COPPER (SW846-7210), mg/kg
NICKEL (SW846-7420), mg/kg
CHROMIUM (SW846-7190), mg/kg
CADMIUM (SW846-7130), mg/kg
LEAD (SW846-7420), mg/kg
MERCURY (SW846-7471), mg/kg

pPH (SW846-9040 1:1 EXTRACT)

OIL AND GREASE, mg/kg
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg
{SW846-3550, MODIFIED)

POLYCHLORINATED BIPHENYLS, mg/kg
PCBs (SWB46-8080 + 3550)

TERPHENYLS (ORTHO, META, & PARA),mg/kg

BIPHENYL (SW846-3550, MOD.}, mg/kg

0.1

0.05
ND<0.05
ND<0.605
ND<0.1
ND<0.0002

500

ND<10

ND<O0.1

ND<10

ND<10

HDMSe00264069
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.526
page 1 of 2
10: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >D0905::01 DATE DUE: 17 April 1987

SAMPLED BY: G. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: BPL-1, 0.5 to 1 ft.
SAMPLED ON: 01 April 1987 AT: 08:40 Soil Sample

.t.tl.....tlStna-t--tx-tt--nltsds:n-t.a‘.-‘-’-.tltnaﬂt--ltllll's.l--'.t

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg

Analysis date and time: 4/09/87 16:54 Quant. dil. factor = .0290

Acetone D <0.60
Benzene KD ¢0.03
Bromodichlormethane ND <0.03
Bromoform ND ¢<0,03
Bromomethane ND <0¥03
_ Carbon Tetrachloride ND <0.03
Chlorobenzene ND <«0.03
Chloroethane ND <0.03
2-Chloroethylvinyl ether ND <«0.03
Chloroform ND <0.03
Chloromethane ND <0.03
Dibromochliormethane ND <0.03
1,2-Dichlorobenzene ND <0.10
1,3-Dichlorobenzene ND <0.10
1,4-Dichlorobenzene ND <0.10
1,1-Dichloroethane ND <0.03
1,2-Dichloroethane ND <0.03
1,1-Dichloroethene ND <0.03
trans 1,2-Dichloroethene . ND <0.03
I,Z-Dicﬁloro ropane ND <0.03
cis-1,3-Dichloropropene ND <0.03
trans-1,3-Dichloropropene ND <0.03
Ethyl benzene ND <0.03
Freon-TF ND <0.03
Isopropanol . ND <0.60
Methylene chloride ND <0.03
1,1,2,2-Tetrachloroethane ND <0.03
Tetrachloroethene ND <0.03
Toluene - NO <0.03
1,1,1-Trichloroethane KD <0.03
1,1,2-Trichloroethane ND <0.03
Trichloroethene ND <0.03
Trichlorofluoromethane ND <0.03
Viny1l chloride KD <0.03

This sample was analyzed by the Purge and Trap-6C/MS  techniques found
in the second edition of SW-846, Methods 5030 and 8240.

NOTES: 1) ND means the pollutant was not detected above the background
level and hence not quantified using EPA approved mcthodolog ’
2) IR means the go]lutant was detected but was below the quan ¥—
fication level for Method 8240.
3) °° Quantification based on upon comparision of total ion count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis.

wooveor N (Ldostze Lowerd, Efoprts

Manager SSFL Analyfical Chemistry
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8703.526
continued

page 2

ANALYTICAL RESULTS FOR 8703.526

WASTE EXTRACTION TEST
(WET) TITLE 22-66700

FOR METALS

COPPER (SW846-7210), mg/l 0.7
NICKEL (Sw846-7420), mg/1l ND<0.05
CHROMIUM (SW846-7190), mg/1l ND<0.05
CADMIUM (Sw846-7130), mg/l ND<0.005
LEAD (SW846-7420), mg/l 0.1
MERCURY (SW846-7470), mg/l ND<@.0002
ACID DIGESTION FOR

METALS-SW846-3050

COPPER (SW846-7210), mg/kg 16
NICKEL (SwW846-7420), mg/kg 13
CHROMIUM (SW846-7190), mg/kg 14
CADMIUM (SwWw846-7130), mg/kg 2
LEAD (SW846-7420), mg/kg 18
MERCURY (SW846-7471), mg/kg ND<0.1l
pH (SW846-9040 1:1 extract) 9.8
O1IL AND GREASE, mg/kg 492
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg ND<10

POLYCHLORINATED BIPHENYLS, mg/kg

(SwW846-3550,

MODIFIED)

PCBs (SW846-8080 + 3550)

POLYCHLORINATED TERPHENYLS, mg/kg ND<O0.1
PCTs (SW846-8080 + 3550, MOD.)

TERPHENYLS (ORTHO, META, & PARA),mg/kg ND<10

(SW846-3550,

MODIFIED)

BIPHENYL (SW846-3550, MOD.), mg/kg ND<10

2.4 identified as PCB 1254

HDMSe00264072
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.493
page 1 of 2
TO: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: »00804::D1 DATE DUE: 17 April 1987

SAMPLED BY: 6. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: BPL-2, 1.5 ft.
SAMPLED ON: 01 April 1987 AT: hrs Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg

Analysis date and time: 4/08/87 12:59 Quant. dil. factor =  .0365

Acetone ND <0.03
Benzene ND <0.03
Bromodichlormethane ND <0.03
8romoform ND <003
Bromomethane ND <0.03
- Carbon Tetrachloride ND <0.03
Chlorcbenzene ND <0.03
Chloroethane ND <0.03
2-Chloroethylvinyl ether ND <0.03
Chloroform ND <0.03
Chloromethane ND <0.03
Dibromochiormethane ND <0.03
1,2-Dichlorobenzene ND <0.10
1,3-Dichlorobenzene ND <0.10
1,4-Dichlorobenzene ND <0.10
1,1-Dichloroethane ND <0.03
1,2-Dichloroethane ND <0.03
1,1-Dichloroethene ND <0.03
trans 1,2-Dichloroethene ND <0.03
1,2-Dichloropropane ND <0.03
cis-1,3-Dichloropropene ND <0.03
trans-1,3-0ichloropropene ND <0.03
Ethyl benzene ND <0.03
Freon-TF 6.3
Isopropanol ND <0.60
Met glene chloride NO <0.03
1,1,2,2-Tetrachloroethane ND <0.03
Tetrachloroethene 1.7
Toluene ND <0.03
1,1,1-Trichloroethane TR <0.03
1,1,2-Trichloroethane ND <C.03
Trichloroethene TR <0.03
Trichlorofluoromethane ND <0.03
Vinyl chloride 80 <0.03

THis sample was analyzed by the Purge and Trap-GC/MS techniques found
in the second edition of S$W-846, Methods S030 and 8240.

NOTES: 1) ND means the pollutant was not detected above the background
level and hence not quantified using EPA approved methodology.
2) TR means the gollutant was detected but was below the quanti-
fication level for Method 8240.
3) *° Quantification based on upon comparision of total ien count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis.

APPROVED: {“ (\ (\h‘\r\j:‘* W/%/W

Manager TSSFL Analytical Chemistry

HDMSe00264073
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BPL 2, 8703.493
ceontinued
!'Sﬁt page 2
ANALYTICAL RESULTS FOR 8703.493
WASTE EXTRACTION TEST
(WET) TITLE 22-66700
FOR METALS
COPPER (SW846-7210), mg/l 0.2
NICKEL (SW846-7420), mg/1l 0.2
CHROMIUM (SW846-7190), mg/1 0.2
CADMIUM (SWB46-7130), mg/l ND<0.005
LEAD (sSwB46~7420), mg/1 8.4
MERCURY (SW846-7470), mg/1 ND<Q.0002
ACID DIGESTION FOR
METALS~SW846-3050
COPPER (SW846-7210), mg/kg 60
NICKEL (SW846-7420), mg/kg 29
CHROMIUM (SW846-7190), mg/kg 34
CADMIUM (5W846-7130), mg/kg 2
LEAD (S5W846-7420), mg/kg 14
MERCURY (SW846-7471), mg/kg 0.4
pPH (SW846-9040 1:1 extract) 7ol
OIL AND GREASE, mg/kg 89
(EPA 503 B, MODIFIED)
DIESEL FUEL, mg/kg ND<10
(SW846-3550, MODIFIED)
POLYCHELORINATED BIPHENYLS, mg/kg 1.0 identified as PCB 1254
PCBs (SWB46-8080 + 3550, MOD.) {(sample log # 8703.495)
POLYCHLORINATED TERPHENYLS, mg/kg ND<0.l1 {(sample log # 8703.495)

PCTs (SW846-8080 + 3550, MOD.)

TERPHENYLS (ORTHO, META, & PARA),mg/kg ND<10
PCTs (SW846-8080 + 3550, MOD)

BIPHENYL (SW846-3550, MOD.), mg/kg ND<10

HDMSe00264074
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.527
page 1 of 2
TO: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANMALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >D1605::D1 DATE DUE: 17 April 1987

SAMPLED 8Y: &. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: BPL-2, 3.5 ft to 4.0 ft
SAMPLED ON: 01 April 1987 AT: 10:31 Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg
Sample extracted: 4/07/87
Analysis date and time: 4/16/87 13:28 Quant. dil. factor =  .8330

Acetone ND <600
Benzene KD <15
Bromodichlormethane ND <15
- Bromeform ND <15
Bromomethane . ND <15
Carbon Tetrachloride 500
Chlorobenzene ND <15
Chleroethane ND <15
2-Chloroethylvinyl ether ND <15
Chloroform ND <15
Chloromethane ND <15
Dibromochlormethane ND <15
1,2-Dichlorobenzene ND <15
1,3-Dichliorobenzene ND <15
1,4-Dichlorobenzene ND <15
1,1-Dichlorcethane 430
1,2-Dichloroethane ND <15
1,1-Dichloroethene 90
trans 1,2-0ichloroethene 22
1,2-0ichloropropane ND <15
¢is-1,3-Dichloropropene ND <15
trans-1,3-Dichloropropene ND <15
Ethyl benzene 44
Freon-TF 3100
lscgropanol ND <600
Methylene chloride ND <15
1,1,2,2-Tetrachloroethane ND <15
Tetrachloroethene 1200
Toluene 800
1,1,1-Trichloroethane 1840
1,1,2-Trichloroethane ND <15
Trichleoroethene 740
Trichlorofluoromethane ND <15
Vinyl chloride TR <15

This sample was analyzed by the Purge and Trap-GC/MS techniques found
in the second edition of SW-846, Methods 5030 and 8240.

NOTES: 1) ND means the pollutant was not detected above the background
level and hence not quantified using EPA approved methodelogy.
2) TR means the gollutant was detected but was below the gquanti-
fication level for Method 8240. .
3) ** Quantification based on upon comparision of total ion count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis.

APPROVED: \\\S\\ GLHC': w }( / C{(/Ul:fj

Manaqer TRCE1 Bmalubdant Phamiaio-.

HDMSe00264075
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ANALYTICAL RESULTS FOR 8703.527

WASTE EXTRACTION TEST
(WET) TITLE 22-66700
FOR METALS

COPPER (SW846-7210), mg/1l
NICKEL (SwW846-7420), mg/1
CHROMIUM (SwW846-7190), mg/l
CADMIUM (SW846-7130), mg/l
LEAD (SW846-7420), mg/l
MERCURY (SW846-7470), mg/1

ACID DIGESTION FOR
METALS-SW846-3050

COPPER (SW846-7210), mg/kg
NICKEL (SwW846-7420), mg/kg
CHROMIUM (SwW846-7190), mg/kg
CADMIUM (SW846-7130), mg/kg
LEAD (SW846-~7420), mg/kg
MERCURY (SW846-7471), mg/kg

pH (SW846-9040 1l:1 extract)

OIL AND GREASE, mg/kg
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg
(SW846-3550, MODIFIED)

POLYCELORINATED BIPHENYLS, mg/kg
PCBs (S5WB846-8080 + 3550)

POLYCHLORINATED TERPEENYLS, mg/kg
PCTs (SW846-8080 + 3550, MOD.)

TERPHENYLs (SW846-3550, MOD.), mg/kg

BIPHENYL (SW846-3550, MOD.), mg/kg

ND<0.05
0.3
3.1
0.15
2% 1

ND<0.0002

39
23
710
2
153
ND<O.1
9.5

3600
375
2.6 identified as PCB 1254
1.4 identified as
Arochlor 4465

880
102

HDMSe00264076
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6AS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.494
page 1 of 2
TO: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >01607::01 DATE DUE: 17 April 1987

SAMPLED BY: G. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: BPL-2, 5.5 to 6.0.f¢t.
SAMPLED ON: 01 April 1987 AT: 11:50 hrs ., Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg
Sample extracted: 4/3/87 o
Analysis date and time: 4/16/87 17:43 Quant. dil. factor = .0880

Acetone ND <30
Benzene ND ¢1.5
8romodichlormethane ND <1.5
- Bromoform ¢<1.5
8romomethane ND <1.5
Carbon Tetrachloride ND <¢1.5
Chlorobenzene ND <1.5
Chloroethane ND <1.5
2-Chloroethylvinyl ether ND <1.5
Chloroform ND <1.5
Chloromethane NO <1.5
Dibromochlormethane ND <1.5
1,2-Dichlorobenzene ND <5.0
1,3-Dichlorobenzene ND <5.0
1,4-Dichlorobenzene NO <5.0
1,1-Dichloroethane 8.4
1,2-Dichloroethane ND <1.5
1,1-Dichloroethene ND <1.5
trans 1,2-Dichloroethene 1.8
1,2-Dichloropropane ND <1.5
¢is-1,3-Dichloropropene ND <1.5
trans-1,3-Dichloropropene ND <1.5
Ethyl benzene ND <1.5
Freon-TF ND <1.5
Isogropnnol ND <30
Methylene chloride ND <1.5
1,1,2,2-Tetrachloroethane ND <1.5
Tetrachloroethene ND <1.5
Toluene e 11
1,1,1-Trichloroethane ND 1.50
1,1,2-Trichloroethane ND <1.5
Trichloroethene 34
Trichlorofluoromethane 7.8
Vinyl chloride ND <1.5

This sample was analyzed by the Purge and Trap-GC/MS techniques found
in the second edition of SW-846, Methods 5030 and 8240.

NOTES: 1) ND mesns the pollutant was not detected above the background
level and hence not quantified using EPA spproved methodology.
2) TR means the ?ollutant was detected but was below the quanti-
fication level for Method 8240.
3) ** Quantification based on upon comparision of total ion count
of the compound with that of the neasrest internal standard.
4) ** Exceeds notification level in parenthesis.

oo (LN LI
Manager SSFL Analytigsl’Chemistry

HDMSe00264077
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8703.494
continued

page 2

ANALYTICAL RESULTS FOR 8703.494

WASTE EXTRACTION TEST
(WET) TITLE 22-66700
FOR METALS

COPPER (SwW846-7210), mg/1
NICKEL (SWB46-7420), mg/1
CHROMIUM (SwW846-7190), mg/l
CADMIUM (SW846-7130), mg/l
LEAD (SW846-7420), mg/l
MERCURY (SW846-~7470), mag/l

ACID DIGESTION FOR
METALS-SW846-3050

COPPER (SW846-7210), mg/kg
NICKEL (SW846-7420), mg/kg
CHROMIUM (SW846-7190), mg/kg
CADMIUM (SW846-7130), mg/kg
LEAD (SW846-7420), mg/kg
MERCURY (SW846-7471), mg/kg

pH (SW846-9040 1:1 extract)

OIL AND GREASE, mg/kg
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg
(SW846-3550, MODIFIED)

POLYCHLORINATED BIPHENYLS, mg/kg
PCBs™ (SW846-8080 + 3550)

POLYCHLORINATED TERPHENYLS, mg/kg
PCTs (SW846-8080 + 3550, MOD.)

TERPHENYLS (ORTHO, META, & PARA),mg/kg

BIPHENYL (SW846-3550, MOD.), mg/kg

ND<0.05
0.8
ND<0.05
ND<0. Q05
0.4
ND<0.0002

149
21
12

2

19
ND<O0.1
10.4

144

160
1.1 identified as PCB 1254
(sample log # 8703.496)

KD<0.1 (sample log # 8703.496)

48
35

HDMSe00264078
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.536
page 1 of 2
TO: S. Lafflam, ext. 6163, MS LB07 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >D1606::D1 DATE DUE: 17 April 1987

SAMPLED BY: 6. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: BPW-3 (0.5 to 1.0 ft.)
SAMPLED ON: 02 April 1987 AT: 08:55 Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg
Sample extracted: 4/7/87 e
Analysis date and time: 4/156/87 16:24 Quant. dil. factor = 1.6670

Acetone ND <600
Benzene ND <30
Bromodichlormethane ND <30
Bromoform ND <30
& Bromomethane . ND <30
Carbon Tetrachloride ND <30
Chlorobenzene ND <30
Chioroethane ND <30
2-Chloroethylvinyl ether ND <30
Chloroform ND <30
Chloromethane ND <30
Dibromochlormethane KD <30
1,2-0ichlorobenzene ND <100
1,3-01ichlorobenzene ND <100
1,4-Dichlorobenzene ND <100
1,1-Dichloroethane ND <30
1,2-Dichloroethane ND <30
1,1-0ichloroethene ND <30
trans 1,2-Dichloroethene ND <30
1,2-Dichloropropane ND <30
cis-1,3-Dichloropropene ND <30
trans-1,3-0ichloropropene ND <30
Ethyl benzene ND <30
Freon-TF ND <30
[ sopropanol ND <600
Methylene chloride ND <30
1,1,2,2-Tetrachloroethane ND <30
Tetrachlorcethene KD <30
Toluene ND <30
1,1,1-Trichloroethane ND <30
1,1,2-Trichloroethane ND <30
Trichloroethene ND <30
Trichliorofluoromethane ND <30
Vinyl chloride KD <30

This sample was analyzed by the Purge and Trap-GC/MS techniques found
in the second edition of SW-846, Methods 5030 and B8240.

KOTES: 1) NO means the pollutant was not detected above the background
level and hence not quantified using EPA approved methodo‘ogy.
2) TR means the pollutant was detected but was below the gquanti-
fication level for Method 8240.
3) °° Quantification based on upon comparision of total jon count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis.

APPROVED: {X\ :\\. Qm M K /M

Manager SSFL Analytical Chemistry

HDMSe00264079
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BPW-2 8703.536
0.5~ 0£t continued
page 2

ANALYTICAL RESULTS FOR 8703.536

WASTE EXTRACTION TEST
(WET) TITLE 22-66700

FOR METALS
COPPER (SW846-7210), mg/l 0.3
NICREL (SW846-7420), mg/1 1.1
CHROMIUM (SW846-7190), mg/l 1.5
CADMIUM (SW846-7130), mg/l ND<0.005
LEAD (SW846-7420), mg/1 6.9
MERCURY (SW846-7470), mg/1 0.01
ACID DIGESTION FOR

METALS-SWB46~3050

COPPER (SW846-7210), mg/kg 159
NICKEL (Sw846-7420), mg/kg 129
CHROMIUM (SWB846-7190), mg/kg 320
CADMIUM (SW846-7130), mg/kg 6
LEAD (SW846-7420), mg/kg 864
MERCURY (SW846-7471), mg/kg 3.0
pH (SW846-9040 1:1 extract) 10.1
OIL AND GREASE, mg/kg 2600
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg 202
(SW846-3550, MODIFIED)

POLYCHLORINATED BIPHENYLS, mg/kg 2.0 identified as PCB 1254
PCBs (SWB46~-8080 + 3550)

POLYCHLORINATED TERPHENYLS, mg/kg ND<O0.1

PCTs (SW846-8080 + 3550, MOD.)

TERPHENYLS (ORTHO, META, & PARA),mg/kg ND<10
(SW846-3550, MOD.)

BIPHENYL (SW846-3550, MOD.), mg/kg ND<10

HDMSe00264080
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.538
page 1 of 2
T0: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >D0S04::D1 DATE DUE: 17 April 1987

SAMPLED BY: G. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: BPW-3 (4.5 ft.)
SAMPLED ON: 02 April 1987 AT: 13:30 Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg

Analysis date and time: 4/09/87 15:56 Quant. dil. factor = .0330

Acetone ND <0.60

Benzene ND <0.03

Bromodichiormethane ND <0.03

Bromoform ND <0.03

8romomethane ND <0.03

Carbon Tetrachloride ND¢<0.03

. Chlorobenzene ND <0.03

Chloroethane ND <0.03

2-Chlorocethylvinyl ether ND <0.03

Chloroform ND <0.03

Chioromethane ND <0.03

Dibromochlormethane ND <0.03

1.,2-0ichlorobenzene ND <0.10

1,3-Dichlorobenzene ND <0.10

1,4-0Dichlorobenzene ND <0.10

1,1-Dichloroethane NO <0.03

1,2-0ichloroethane ND <0.03

1,1-Dichlorcethene ND <0.03

trans 1,2-Dichloroethene ND <0.03

1,2-Dichloropropane ND ¢0.03

c¢1s-1,3-Dichloropropene ND <0.03

trans-1,3-Dichloropropene ND <0.03

Ethyl benzene ND <0.03

Freon-TF ND ¢0.03

Isogropano! ND <0.60

Methylene chloride ND <0.03

1,1,2,2-Tetrachloroethane ND <0.03

Tetrachloroethene NDO <0.03

Toluene ND <0.03

¢ 1,1,1-Trichlorcethane ND <0.03
‘ 1,1,2-Trichloroethane ND <0.03
: Trichloroethene ND <0.03
L . Trichlorofluoromethane ND <0.03
Vinyl chloride ND <0.03

" This sample was analyzed by the Purge and Trap~GC/MS techniques found
. in the sgcond editioi of SH!846, Methods 5030 and 8240.

NOTES: 1) ND means the pollutant was not detected above the background
jevel and hence not guantified using EPA approved methedolog{.
2) TR means the %oilutant was detected but was below the quanti-
fication level for Method 8240. L.
3) ** Quantification based on upon comparision of total ion count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis,

oo ML Lo Bowert, FKlduts

Manager 'SSFL Analythcal Chemistry

HDMSe00264081
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WASTE EXTRACTION TEST
{WET) TITLE 22-66700
FOR METALS

COPPER (SW846-7210), mg/1l
NICKEL (SW846-7420), mg/1
CHROMIUM (SW846-7190), mg/l
CADMIUM (SW846-7130), mg/l
LEAD (SW846-7420), mg/l
MERCURY (Sw846-7470), mg/l

ACID DIGESTION FOR
METALS-SW846~-3050

COPPER (SW846-7210), mg/kg
NICKEL {(Sw846-7420), mg/kg
CHROMIUM (SW846-7190), mg/kg
CADMIUM (SW846-7130), mg/kg
LEAD (SwW846-7420), mg/kg
MERCURY (Sw846-7471), mg/kg

pH (SW846-9040 1:1 extract)

OIL AND GREASE, mg/kg
{EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg
(Sw846~3550, MODIFIED)

POLYCHLORINATED BIPHENYLS, mg/kg
PCBs (Sw846-8080 + 3550)

POLYCHLORINATED TERPHENYLS, mg/k
PCTs (SWB46-8080 + 3550, MOD.)

TERPHENYLS (ORTHO, META, & PARA)
(SW846-3550, MOD.)

ANALYTICAL RESULTS FOR 8703.538

ND<0.05
ND<0.05
ND<0.05
ND<0.005
0.1
ND<0.G002

24

19

13

1

io
ND<O0.1

9.7
105

50

12 identified as PCB 1254

g ND<O0.1

,mg/kg TR<10

BIPHENYL (SW846-3550, MOD.), mg/kg TR<10

HDMSe00264082
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.537
page 1 of 2
10: §. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 4785
MASS SPEC. FILE: >D1610::D2 DATE DUE: 17 April 1987

SAMPLED BY: G. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: BPW-5 (3.0 ft.)
SAMPLED ON: 02 April 1987 AT: 14:35 Soil Sample

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg
'.."l----‘S"-.-‘III'I‘-‘-'--.-’-.".-‘-.-"---'--“-‘-‘l‘.--“-.‘.‘--
Sample extracted: 4/7/87
Analysis date and time: 4/16/87 21:33  Quant. dil. factor = 1.4000

Acetone ND <300
Benzene ND <15
Bromodichlormethane ND 315
Bromoform ND <15
. Bromomethane . ND <15
Carbon Tetrachloride ND <15
Chlorobenzene ND <15
Chloroethane ND <15
2-Chloroethylvinyl ether ND <15
Chloroform ND <15
Chloromethane ND <15
Dibromochlormethane ND <15
gg 1,2-Dichlorobenzene ND <60
i 1,3-0ichlorobenzene ND <60
ke 1,4-Dichlorobenzene ND <60
1,1-Bichloroethane ND <15
1,2-Dichloroethane ND <15
1,1-Dichloroethene ND <15
trans 1,2-Dichloroethene ND <15
1,2-Dichloropropane ND <15
¢is-1,3-Dichloropropene ND <15
trans-1,3-Dichloropropene ND <15
Ethyl benzene ND <15
Freon-TF ND <15
Isogropanol ND <300
Met glene chloride KD <15
1,1, ,2-Tetrach\oroethane ND <15
Tetrachloroethene ND <15
Toluene ND <15
1,1,1-Trichloroethane 36
1,;,2-Trich1oroethane NO <15
Trichloroethene 22
Trichlorof lucromethane ND <15
Vinyl chioride ND <15

This sample was analyzed by the Purge and Trap-GC/MS techniques found
in the second edition of SW-846, Methods 5030 and 8240.

NOTES: 1) ND means the pollutant was not detected above the background
level and hence not quantified using EPA approved methodology.
2) TR means the pollutant was detected but was below the quanti-
fication level for Method 8240. .
3) ** Quantification based on upon comparision of totsl ion count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification tevel in parenthesis.

APPROVED: m . \ Qi‘-kﬂ*— MM
Manager SFL Analytvical Chemistry

HDMSe00264083
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o 8703.537
B Phj N 5 continued

3. Oﬁt page 2

ANALYTICAL RESULTS FOR 8703.537

WASTE EXTRACTION TEST
(WET) TITLE 22-66700

FOR METALS
COPPER (SW846-7210), mg/l 0.5
NICKEL (SW846-7420), mg/l 0.2
CHROMIUM (SW846-7190), mg/l 0.05
CADMIUM (5W846-7130), mg/l ND<0.005
LEAD (SW846-~7420), mg/l 0.1
MERCURY (SW846-7470), mg/l ND<0.0002
L ]

ACID DIGESTION FOR
METALS-SW846-3050
COPPER (SW846~7210), mg/kg 43

Z NICKEL (SW846-7420), mg/kg 24

P CHROMIUM (SW846-7190), mg/kg 34
CADMIUM (SW846-7130), mg/kg 2
LEAD (SW846-7420), mg/kg 17
MERCURY (SW846-7471), mg/kg ND<O0.1
pH (SW846-9040 1:1 extract) 8.9
OIL AND GREASE, mg/kg 24
(EPA 503 B, MODIFIED)
DIESEL FUEL, mg/kg ND<10
(SW846~3550, MODIFIED)
POLYCHLORINATED BIPHENYLS, mag/kg 0.2 identified as PCB 1254
PCBs (SW846~-8080 + 3550)
PQLYCHLORINATED TERPHENYLS, mg/kg ND<O.1

PCTs (SW846-8080 + 3550, MOD.)

TERPHENYLS (ORTHO, META, & PARA),mg/kg ND<1O0
(SW846~3550, MOD.}

BIPHENYL (SW846-3550, MOD.), mg/kg ND<10

HDMSe00264084
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GAS CHROMATOGRAPH-MASS SPECTROMETER
CHEMICAL ANALYSIS LOG NUMBER
REPORT 8703.528
page 1 of 2
TO: S. Lafflam, ext. 6163, MS LBO7 DEPT/GROUP: 541
FROM: SSFL ANALYTICAL CHEMISTRY PHONE: 478§
MASS SPEC. FILE: >D1604::01 DATE DUE: 17 April 1987

SAMPLED BY: G. Foushee, Groundwater Resources Consultants, Inc.
SAMPLE DESCRIPTION: BPL-8 (3.0 to 3.5 ft.)
SAMPLED ON: 01 April 1987 AT: 14:40 Soil Sample

W IR NS AR R NN TN 0 G N O I T R N O I B

VOLATILE ORGANIC COMPOUND RESULTS, mg/kg
Sample extracted: 4/7/87
Analysis date and time: 4/16/787 12:31 Quant. dil. factor = .0340

Acetone ND <0.60
Benzene ND <0.03
Bromodichlormethane ND <0.03
Bromoform KD «0.03
Bromomethane . NO <0.03
- Carbon Tetrachloride ND <0.03
Chlorobenzene ND <0.03
Chlioroethane ND <0.03
2-Chliorcethylvinyl ether ND <0.03
Chloroform ND <0.03
Chloromethane ND <0.03
Dibromochlormethane ND <0.03
1,2-Dichlorobenzene ND <0.10
1,3-Dichlorobenzene ND <0.10
1,4-Dichlorobenzene ND <0.10
1,1-Dichloroethane 1.2
1,2-Dichloroethane ND <0.03
1,1-Dichloroethene ND <0.03
trans 1,2-Dichloroethene ND <0.03
1,2-Dichloropropane NO <0.03
c¢is-1,3-Dichloropropene ND <0.03
trans-1,3-Dichloropropene ND <0.03
Ethyl benzene ND <0.03
Freon-TF ND <0.03
Isopropanol ND <0.60
Methylene chloride ND <0.03
1,1,2,2-Tetrachloroethane ND <0.03
Tetrachloroethene 0.6
Toluene - ND <0.03
1,1,1-Trichloroethane KD <¢0.03
[ 1,1,2-Trichloroethane ND <0.03
5 Trichlorosthene 0.3
" Trichloroflucromethane ND <0.03
Vinyl chloride ND <0.03

Fhis sample was analyzed by the Purge and Trap-GC/MS techniques found
in the second edition of SW-846, Methods 5030 and 8240.

NOTES: 1) ND means the pollutant was not detected above the background
level and hence not quantified using EPA approved aethodology. &
2) TR means the ?oilutant was _detected but was below the gquanti-
fication level for Method 8240.
3) °° Quantification based on upon comparision of total jon count
of the compound with that of the nearest internal standard.
4) ** Exceeds notification level in parenthesis.

APPROVED : mm Q »L\fﬂ.- M @W

Manager "SSFL Analyfical Chemistry

HDMSe00264085
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8703.528
continued

page 2

ANALYTICAL RESULTS FOR 8703.528

WASTE EXTRACTION TEST
(WET) TITLE 22-66700
FOR_METALS

COPPER (SW846-7210), mg/l
NICKEL (SW846-7420), mg/1
CHROMIUM (SW846-7190), mg/1
CADMIUM (SW846-7130), mg/l
LEAD (SW846-7420), mg/l
MERCURY (SW846-7470), mg/l

ACID DIGESTION FOR
METALS-SW846-3050

COPPER (SW846-7210), mg/kg
NICKEL (SW846-7420), mg/kg
CHROMIUM (SW846-7190), mg/kg
CADMIUM (SW846-7130), mg/kg
LEAD (SW846-7420), mg/kg
MERCURY (SW846-7471), mg/kg

pH (SW846-9040 1:1 extract)

OIL AND GREASE, mg/kg
(EPA 503 B, MODIFIED)

DIESEL FUEL, mg/kg
(SW846-3550, MODIFIED)

POLYCHLORINATED BIPHENYLS, mg/kg
PCBs (SWB846-8080 + 3550)

POLYCHLORINATED TERPHENYLS, mg/kg
PCTs (SW846-8080 + 3550, MOD.)

TERPHENYLs (ORTHO, META, & PARA),mg/kg
(SW846-3550, MODIFIED)

BIPHENYL (SW846-3550, MOD.), mg/kg

ND<0.05
6.3
0.15

ND<0.005
Bl

ND<0.Q002

58

17

10

1

13
ND<O.1

9.5

34

20

ND<0.1

ND<O.1

ND<10

ND<10
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SSFL Analytical Chemistry Laboratory Certification
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1
il
]

STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES

HAZARDOUS WASTE TESTING LABORATORY CERTIFICATE

is hereby granted to
¥

) ROCKETDYHE DIVISION OF ROCKWELL INTERNATIONAL

to conduct analysis of hazardous waste in the following test categories:

PARTIAL ORGANIC CHEMICAL ANALYSIS
ARTIAL IBORGAN]C HEMICAL ANALYSIS
HYSICAL PROPERTY_IESTING

CALIFORNIA WASTE ExTRACTION TEST

This Certificate is granted in accordance with provisions of Article 8.5,
Chapter 6.5, Division 20 of the Health and Safety Code.

Certificate No. 120

Issued at BerkeJey,on  ApriL 4, 1986
Expiration Date APRH; 3,‘ 1988

by A '/:‘-/ 5 4,‘/.' )

Chief, Hazardous Materials Laboratory Seetion
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B

EXPIRES:

STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC HEALTH

Dec. 31, 1987 LABORATORY SERVICES

First Issucd at Berkeley,

SANITATION AND RADIATION LABORATORY
APPROVED WATER LABORATORY

Rockwell International Corporation
Rocketdyne Division

¥

is hereby approved as a ... ...non—commercial__ . water laboratory
for the performance of analytical examinations as follows:

Complete Chemical

May 12, 1976

B. R Tl

By

This approcal s sublect to revocation
o¢ suspension for good cause

Chiel, Sanhtation snd Radidtion Laborstory

FORM 245.302A (REY. 1.1.71)
45041.400 1370 34 DUP D92
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The amount of underground water at SSFL is limited and controlled by fractures
in the Cretaceous Chatsworth Formation sandstone which underlies the
property. There is very little replenishment to the groundwater from rainfall and
g runoff, and the underground water can be depleted. The Chatsworth Formation
{ as a whole is a very poor aquifer or water producing formation. Most of the

B formation shows evidence of secondary cementation which has decreased the
original porosity to a very low capacity. The majority of the porosity in which
water occurs in the formation is very closely associated with fault planes,
fractures, and joints throughout the entire thickness of the sediment.

L The capacity of each well at SSFL to produce is controlled by the number and
- association of the fractures and joints in the formation generally associated with
faults. There is no known method to determine the fracture system capacity and
extent underneath the SSFL except by interpretation of empirical data from the
history of the operations. RD-7 has been determined to be a low producing
well.

§ The capacity of the wells to produce show a wide variation even though they

, have penetrated practically the same strata. This fact indicates that the whole

! system of fractures is not closely interconnected. Review of the attached

‘. drawings (1) Volatile Organic Constituents Shallow, Zone and (2) Volatile
Organic Constituents Chatsworth Formation Wells shows that while TCE is
detected in WS-4 and RD-4 as a result of prior rocket engine tests by NASA, the
intercepting wells WS-11, WS-8, and WS-7 have none detected. This would
confirm that TCE has not moved from SSFL Area Il to SSFL Area IV but is in
place in localized fracture zones.

Shallow alluvium (generally about 20 ft) groundwater flow is not considered to
be a problem based on prismatic acre feet relationships where

~ 25x103diution facto |

~ Landfill = (Source/Zone of Concern) = (2.5 x 107 ft2)/(104 ft2) =

Burn Pit = (Source/Zone of Concem) = (2.5 x 107 f12)/(5 x 104 ft2) =
0.5 x 103 dilution factor

- Based on extractables averaged for the area of concern

Landfill = (Possible Contaminants/Dilution Factor) = (25 x 10-9)/(2.5 x 103) =
10 x 10-12 (TCE equivalent)

Burn Pit = (Possible Contaminants/Dilution Factor) = (25 x 10-9)/(0.5 x 103) =
50 x 10-12 (TCE equivalent)

Further dilution as a result of inundation to the Simi Floor would result in an
additional 10—12 dilution.
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Table C1. Selected Well Data
Well Ground Depth
Designation. Elevation (ft) Drilled (ft) Remarks
RD-7 1805 300 273 pump S.L. 58 ft
RS-16 1805 20.5 SS@ 18t
RS-18 1805 13.0 SS@9ft;SL.26ft
Notes: Silt0-8ft
Sandstone (SS) 8-300.
Fractures 120-250 ,
WS-7 1828 700 1524 above sea level
WS-8 1796 700 3 1485 above sea level
WS-11 1756 700 1626 above sea level

oty

Given the extremely low water solubilities and corrasponding high partition
coefficrents for many of the PCB isomers, especially the highly chlorinated one,
their mobility in soils is anticipated to be very slight, especially when consider -
ing soils containing relatively large amounts of clays and organic matter. Griffen
and Chian (1979) have studied the attenuation of selected PCB's in several soil
systems and determined adsorption coefficients and R values. The soil systems
studied were medium temperature coal char (MTC), high temperature coal char
(HTC), Catlin Soil (CS), Montmorillonite Clay (MC), and Ottawa Silica Sand
(OS). ; : ,

es with Arochlor 1242, both in the pu
vealed a linear Fr ch is
~ ture ashir ced the adsorption coefficiel 3 €Ol ;
g - organic content to adsorption. This is supported by ' observation that the
adsorption decreased with increasing ashing times. No significant differences
/ were found in the behavior of Arochlor 1242 in the pure state or as a used

. capacitor fluid.

The relationship between the adsorption extent and the soil organic content has
been evaluated using soil TOC. It was found that ;

K=255+185TOC

with a correlation coefficient, r2, of 0.87 using a Iinear regression at the 0.001
level of significance. The adsorption coefficient was also correlated to the
surface area, SA, at the 0.001 level of significance, as follows
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K = 230 + 6.64 SA (r2 = 0.82)

where SA is the CO, - surface area. Finally, a three variable regression was '
reported at the 0.001 level of significance as follows

K =188 +3.36 SA + 11.4 TOC (r2 = 0.95)

where SA is CO; - surface area.

TOC studies were reported using Dicamba as a standard with a variety of
solvents and soil systems. Retardation factors have been exhibited for several
~ soils using distilled deionized water, Du Page Leachate, and carbon tetra -
- chloride. Du Page leachate was collected from the Du Page County, linois,
sanitary landfill. These studies confirmed the significance of soil organic
content, surface area, and leachate composition in the attenuation of PCB's.

Also a significant difference in the mobility of Arochlor 1254 compared to
Arochlor 1242 was observed, confirming the expectation that the retention of the
various Arochlors by soil increases with increasing chlorine content.

¥
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