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ORGANIZATION OF REPORT

This document is the combined Remedial Investigation (RI)
report and the Feasibility Study (FS) report for the first
operable unit at the Brown & Bryant site in Arvin, California.
The RI/FS reports address the surface soils, the vadose zone
soils to the first groundwater and the first groundwatér. The
reports were written to be stand alone, therefore neither the
table of contents nor the executive summary for either report has
been combined. The order of this document is the RI table of
contents, the RI executive summary, the RI report, the FS table
of contents, the FS executive summary, the FS, a combined
reference section and finally, the FS appendix. The RI
appendices are in a separate document.
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EXECUTIVE SUMMARY

This report presents the findings of a Remedial
Investigation (RI) conducted for the Brown & Bryant (B&B)
Superfund Site in Arvin, California. The investigation focused
on the surface soil, subsurface soil to the first water bearing
unit (the A-zone soils), and the first water bearing unit located
approximately 65 to 70 feet below ground surface (A-zone
groundwater). The soil below the A-zone groundwater (the B-zone
soils) and the second water bearing unit (B-zone groundwater)
were also investigated to a limited extent during this RI;
however, these areas will be fully addressed as part of a second
operable unit RI.

B&B was a pesticide reformulator and custom applicator
facility from 1960 to 1989. The facility is approximately 5
acres located at 600 South Derby Road in Arvin, California.
Arvin is an agriculture community with a population of
approximately 9,300 people. The site is located in a light
industrial and commercial area, with a residential area located
across the street.

Contamination of soil and groundwater resulted primarily
from poor housekeeping, spills, and leaks from a surface pond and
sumps. In 1981, the facility was licensed under RCRA as a
hazardous waste transporter.

Investigations at the site began in 1983 when the State
required B&B to conduct site investigations and dispose of
contaminated soil. 1In 1989, the site was listed on the National
Priorities List of Superfund sites. 1In 1990, EPA conducted an
emergency response site assessment and began the RI.

The field investigations for the RI consisted of the
following main activities: surface and subsurface soil sampling
events; the installation of seventeen monitoring wells, thirteen
of these were installed by the Potentially Responsible Parties as
part of an Unilateral Administrative Order; and five rounds of
groundwater sampling. A total of twenty A-zone groundwater
wells, seven B-zone groundwater wells and two City wells were
sampled during the RI. Fifty-seven soil borings were drilled by
EPA and thirty-nine surface soil samples were collected. Soil
and groundwater samples were analyzed for a wide array of
pesticides and herbicides, volatile and semivolatile organic
chemicals, and metals. Tests were also performed to characterize
the physical properties of the soil and to characterize general
groundwater quality.

The geology at the site is an alluvial deposit of
alternating layers and mixtures of unconsolidated sands, silts
and clay. The stratigraphy is very hetergeneous and layers tend
to be discontinuous. The site geology has been divided into two
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zones. The A-zone includes unsaturated soil to 65 to 75 feet
below ground surface (bgs) and includes the first water bearing
unit, the A-zone groundwater. The base of the A-zone is a thin
sandy clay layer from 75 to 85 feet bgs. The clay layer and the
A-zone groundwater occur under the entire site but disappear
within 900 feet south of the site. The B-zone includes
unsaturated soil below the A-zone and the second water bearing
unit or the B-zone groundwater at 150 to 155 feet bgs. The B~
zone extends to at least 250 feet bgs and ends at a clay layer
known as the Corcoran Clay which confines the drinking water
aquifer below it. The thickness of this clay layer at the site
is unknown. : '

Groundwater in the A-zone flows in a generally southern
direction, with some mounding of the water table observed from
the southwest corner of the site extending south. Water levels
measured during the RI have shown a steady decline in the water
table, probably as a result of the long drought in California.
The saturated thickness of the A-zone groundwater is from 0 to 10
feet. The hydraulic conductivity in this zone was measured at
low levels of 107™¢ to 107°® cm/s, and from a slug test the
groundwater velocity was estimated at 53 feet/year. Extraction
of contaminated A-zone groundwater for site remediation is
expected to be difficult due to its low permeability and
thinness. Slug test results suggest that a yield of less than
100 gallons per day can be expected for wells in this
groundwater.

The B-zone groundwater is actually composed of a series of
water bearing units. All of the new wells in the B-zone were
installed in the B-2 water bearing unit, located at approximately
170 feet bgs. The direction of flow in this unit is to the
south, and the gradient is very flat (0.0004). Permeabilities
are much higher than for the A-zone groundwater. The pump test
indicted that wells could be pumped at 7 gpm for an extended
period.

Sampling results for surface soils and the construction zone
(to 7 feet bgs) identified dinoseb as the only contaminant of
concern. Dinoseb was detected at over 7,000,000 ug/kg. The
principal hot spot of dinoseb contamination occurs in the
location of a former spill, along the east fence-line. High
concentrations of dinoseb in surface soils were also found
scattered in three other locations on-site and low concentrations
were found over much of the site. Within the construction zone
for the site, the spill area was the only location where high
concentrations of dinoseb were found.

Soil contamination down to the A-zone groundwater was found
over much of the site, but was primarily concentrated in three
areas: the sump and wash pad area, the dinoseb spill area, and
the pond and area between the pond and the large storage tank in
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the southwest corner of the site. Within these three areas and
over the entire site, six chemicals were identified as occurring
at highest concentrations and to the greatest extent within the
A-zone soils. These chemicals are 1,2-dichloropropane, 1,3-
dichloropropane, dibromochloropropane, 1,2,3-trichloropropane,
ethylene dibromide, and dinoseb. All of these chemicals except
for dinoseb are volatile organic chemicals.

Dinoseb was found concentrated in the top 30 feet of the
spill area and then declined significantly in concentration down
to the A-zone groundwater. In the pond and sump areas, the
concentrations were significantly less than in the spill area.

Volatile organic contaminants were found in highest
concentrations in the sump and wash pad area. One boring in
particular, boring I (located in the center of the sump), stands
out for its exceptionally high concentrations. These
contaminants were also found at significant levels in the area of
the pond, and then were found in only relatively small
concentrations elsewhere at the site. 1In the sump and wash pad
area, concentrations were highest from 20 and 30 ft bgs, but were
also found at concentrations greater than 1,000 ug/kg over most
of the A-zone within this area. 1,2-DCP was the volatile
contaminant found at highest concentrations, followed by DBCP,
TCP, EDB, and 1,3-DCP. In the area of the pond, concentrations
were highest from 30 to 40 ft bgs, but in general were found
fairly evenly distributed over the A-zone.  From highest to
lowest, the contaminants in the pond area were the same as in the
sump and wash pad area.

Within the A-zone groundwater the same six chemicals plus
chloroform were found in highest concentrations and were most
widely distributed. The reservoir of contamination in the A-zone
groundwater appears to be significantly larger than any other
contaminated media at the site. Concentrations for each of the
seven contaminants, except for 1,3-DCP, were found at levels as
high as 1,000 to 100,000 ug/l. The highest concentrations were
consistently observed in well AMW-2P, located near the sump, and
at well WA-6, which is directly west of the sump, and at wells
AMW-1P, EPAS-2 and EPAS-3, which are all located near the pond.
.The distribution of contaminants was consistent with the
locations of the major sources areas and follow a pattern
consistent with the groundwater flow in the A-zone. In general,
contamination was observed at slightly higher levels at wells
near the pond when compared with the wells near the sump; 1,2-DCP
was a notable exception.

1,2-DCP was found to be the most wide ranging contaminant in
the A-zone groundwater and was at higher concentrations than any
other contaminant. It was found over an area of approximately 5
1 acres at concentrations greater than or equal to 50 ug/l, or
ten times the MCL, and was detected at concentrations as high as
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100,000 ug/l in well WA-6. The other six contaminants were also
found over large portions of the A-zone groundwater unit, though
to lesser extent than 1,2-DCP.

In the B-zone, 1,2-DCP was also observed at levels
significantly higher than any other contaminant and was observed
at least once in every well. The highest observed concentration
of 1,2-DCP in the B-zone was 1,700 ug/l in well WB2-1, which is
directly south of the site (the MCL for 1,2-DCP is 5 ug/l).
Except for chloroform, the other principal contaminants from the
A-zone groundwater were also observed in the B-zone, though all
at concentrations below 100 ug/l.

The fate and transport of contaminants at the site are
controlled by chemical specific properties and environmental
characteristics and the interaction of these factors.

Except for dinoseb which is non-volatile, the key site
contaminants are all volatile organic chemicals. All of the
contaminants are relatively mobile in the environment. The
volatile contaminants are transported in the environment as gases
or in solution, whereas dinoseb is transported primarily in
solution in the subsurface and in either solution or adsorbed to
soil at the surface. All of the chemicals are weakly absorbed in
soil, although the adsorption of dinoseb is pH dependent.

Vadose zone modeling was conducted to characterize the
transport of key site chemicals in subsurface soil under site
conditions. The modeling results predict that 1,2-DCP is the
most mobile of the key site contaminants. This appears to be
related to its greater mobility as a gas when compared with the
other site contaminants. The mobility of dinoseb on the other
hand is highly dependent on the amount of water infiltration. 1In
the absence of any water infiltrating into the subsurface, as
would occur with a cap, dinoseb migration would be significantly
-retarded. The solubility of dinoseb is also highly pH dependent.
-Under neutral or basic pH conditions, as generally occur at the
site, dinoseb is highly soluble. :

Also crucial to the fate of site contaminants are their
degradation rates. The modeling looked at a range of possible
degradation rates based on literature values for key site
volatile contaminants. The results of this modeling showed that
the degradation rate was generally the most significant variable
affecting the long term impact from site contamination.

Probably the most important environmental factors
influencing the fate and transport of contaminants at the site
are the geology and the amount of water infiltrating into the A-
zone. As discussed above, the site geology is a heterogeneous
mixture of different soil types characteristic of an alluvial
geology typical of that region. This type of geology results in
a high degree of variability both vertically and laterally in the
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permeability of the soil material, which in turn results in
spacial variability in the rate of contaminant transport at the
site. Where possible regional features have been identified and
some generalizations have been made with regard to the site
geology. Within the A-zone it was generally observed that finer
grained sediments are more common below 30 feet until the A-zone
water bearing unit is encountered. The base of the A-zone is a
thin, mostly sandy clay unit that retards downward water
movement.

Groundwater flow within the A-zone water bearing unit is
very slow as a result of a low hydraulic conductivity. However,
local variations in flow are expected due to difference in the
lithology of this water bearing unit over the site; high
hydraulic conductivities are expected at the south-east side of
the site were more sand was observed within this unit. Patterns
of contaminant distribution in the A-zone groundwater are
generally consistent with the direction of groundwater flow. The
exact nature of water movement between the A-and B-zone is not
known. The A-zone is expected to be leaky and it may be that
there are preferential downward flow paths were the clay layer at
the base of the A-zone thins out. At a soil boring located 900
feet south of the site this clay layer and the A-zone groundwater
were not observed.

The infiltration of water into the A-zone is important
because of its impact on contaminant movement in the vadose zone
and as a source for the groundwater in the A-zone. The transport
of dinoseb in particular is directly related to the amount of
water infiltration because of its high solubility and low
volatility.

Site risks were formally characterized in the RI for the
surface soil and the construction zone. A screening risk
assessment was conducted for these areas to analyze only the
dominant pathways and contaminants that may significantly
contribute to site risk. Risks from ingestion of contaminated
surface soil were characterized for a child and young adult, and
risk from ingestion of contaminated soil in the construction zone
was characterized for an adult worker. Each of these exposure
scenarioes exceeded the threshold for deleterious effects to .
human health for the maximum detected concentration and only the
child exposure scenario exceeded the threshold for the average
detected concentration.

The other dominant pathway of concern at B&B is exposure
from ingestion of contaminated groundwater either as a result of
contamination reaching the City Well or from future use of the B-
zone groundwater; there is no current exposure to contaminated
groundwater. The screening risk assessment did not characterize
this risk. 1Instead, concentrations in groundwater and predicted
impacts from the modeling results were compared to drinking water
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Maximum Contaminant Levels or other published health-based levels
were MCLs are not available. Contaminant levels in the B-zone
groundwater exceeded MCL in two wells for both 1,2-DCP and DBCP. -
Concentrations in the A-zone groundwater exceeded MCLs by orders
of magnitude; however, because this groundwater is not a
potential drinking water source, the concentrations are more
important for characterizing the A-zone groundwater as a-
contaminant source that threatens the B-zone groundwater. A
groundwater risk assessment may be a component of the second
operable unit RI.

Based on data from the City well closest to the site and
from the B-zone well nearest to the City well, B-zone .
contamination is not currently impacting drinking water at levels
that can be detected, and it is not expected that this will
change at all in the near future.




S8ECTION 1: INTRODUCTION

1.1 Purpose and Scope of the Report

The purpose of the Remedial Investigation (RI) at Superfund
sites is "to collect data necessary to adequately characterize
the site for the purpose of developing remedial alternatives"
(NCP, 40 CFR Part 300). The remedial alternatives are then
presented and evaluated in the Feasibility Study (FS). The RI
also includes a risk assessment to characterize the risks to
public health and the environment posed by the site. The risk
assessment provides the basis for identifying the media and
chemicals of concern at the site that will require remediation
and the rationale for conducting remediation activities at the
site. This report presents the findings of an RI conducted by
the U.S. Environmental Protection Agency (EPA) at the Brown and
Bryant (B&B or site) Superfund Site located in Arvin, cCalifornia.

The media and areas of concern at B&B include surface soils,
subsurface soils, and three groundwater units (Figure 1.1). The
surface soils include soil directly at the surface and soil
within the construction zone, which extends to a depth of 7 feet
below ground surface (bgs), the maximum depth for any utility
lines that may be installed at the site. The subsurface soils
can be divided into two zones: the A-zone which extends from the
surface to 85 feet bgs, and the B-zone which extends below the A-
zone to approximately 300 feet bgs. Within each of these zones
are both saturated and unsaturated zones. The main unsaturated
portion of the A-zone extends from the surface to between 65 and
72 feet bgs. The main unsaturated portion of the B-zone extends
from approximately 85 feet to 150 feet bgs. The A-zone water
bearing unit (or A-zone groundwater) is located from
approximately 65 to 85 feet bgs, and the B-zone water bearing
unit (or B-zone groundwater) is located from approximately 150
feet to 300 feet bgs (this zone is actually composed of a number
of distinct water bearing units--see section 3). The A-zone
groundwater is not considered to be a potential drinking water
source due to the extremely low production capacity of this water
bearing unit. The B-zone groundwater, however, is considered a
potential drinking water source for the purpose of setting clean
up standards, though it is not currently used for drinking water.
The aquifer currently used for drinking water is located
approximately 350 feet bgs. .

In previous reports the A-zone water bearing unit has been
referred to as the "perched aquifer" or "perched zone," and the
B-zone water bearing unit has been referred to as the "regional
unconfined aquifer." Because these designations do not always
accurately describe the hydrogeology of these water bearing
units, the "A" and "B" designations were adopted.

This RI report addresses contamination in the surface soils,
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the A-zone soils, and the A-zone groundwater. The B-zone soils
and groundwater are addressed in only a limited manner in this
report, and will be more thoroughly investigated as a separate
operable unit, to be reported on at a later date. Data from
sampling two City of Arvin drinking water supply wells will also
be presented in this report. However, since no contamination
from B&B has been detected in the drinking water, a comprehensive
investigation of this aquifer is not intended in this report nor
is it planned for in future investigations. EPA intends to
continue to monitor the closest drinking water well on a regular
basis and periodic monitoring by the City will also occur under
requirements of the Safe Drinking Water Act.

1.1.1 Site Conceptual Model

The following discussion provides an initial site conceptual
model for the RI. This model was refined and expanded based on
the data from the RI. Following a review of site data and
chemical fate and transport factors contained in this report, an
expanded site conceptual model is presented in section 5.

- Two principal risks from contamination at B&B have been
identified: 1) the current and future risk from exposure to
contaminated surface soil, and 2) the potential future risk if
site contamination were to reach current drinking water sources
or from the future use of potential drinking water sources that
are currently or may in the future be contaminated from the site.
The ultimate intent of the RI/FS is to determine the nature and
extent of site contamination so that these risks can be properly
characterized and appropriate remediation measures for the site
can be selected.

Contamination of surface soils at B&B has resulted largely
from spills and improper housekeeping. During the RI, source
areas for this contamination were characterized. In addition,
characterization was conducted for other portions of the site
where contamination may have migrated. At B&B, on-site ponding,
water erosion and possibly wind erosion may have played a role in
distributing surface soil contamination over portions of the
site. During the RI, surface soil samples were collected to
determine if an unacceptable risk is associated with surface soil
contamination and to determine the locations of areas where
contamination exceeds health-based levels.

The risks to current and potential drinking water sources
involve complicated pathways of contaminant migration.
Initially, contamination resulted from spills and improper
disposal practices. During the RI the principal source areas
were characterized to determine which locations on-site were and
are currently significant sources of subsurface contamination.
Contamination from these source areas migrated through the vadose
zone as a result of both liquid and gas phase transport :
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mechanisms; this vadose zone contamination was also part of the
RI investigation. Eventually contamination moved through the
vadose zone to the first water bearing unit, the A-zone
groundwater, were its vertical migration was somewhat retarded
and contamination spread laterally as a result of the flow
characteristics of the A-zone groundwater. The nature and extent
of contamination in the A-zone groundwater is presented in this
report. —

The A-zone groundwater is not a potential drinking water
source. Instead, due to its effect of retarding the vertical
migration of contamination, it has become a significant source
for contamination that threatens existing and potential drinking
water sources. Some if not most of the water in the A-zone
eventually leaks through the A-zone into the B-zone. Directly
below the A-zone groundwater is an approximately 65 foot thick
vadose zone. Contamination slowly leaks through the A-zone and
down through the unsaturated portion of the B-zone.

At approximately 150 feet a second water bearing unit is
encountered, the B-zone groundwater. This groundwater is a
potential drinking water source but is not currently used for
drinking water. Because it is a potential drinking water source,
site contamination between the surface and this zone is largely a
concern because of the possibility for the contamination to reach
the B-zone groundwater. Site contamination has already entered
the B-zone groundwater. During this RI, only a preliminary
investigation of the B-zone was conducted in order to gather
enough information to evaluate the threat that contamination in
the A-zone soil and groundwater poses to the B-zone. An
investigation of contamination currently in the B-zone will be
completed as part of a second operable unit RI/FS.

Finally, there is the current drinking water source located
at greater than 300 feet bgs. This aquifer is believed to be
protected from contamination in the B-zone as a result of a large
regional clay layer known as the Corcoran Clay that separates the
B-zone from this drinking water zone. However, another route for
contamination to reach the drinking water also exists. City Well
1, located downgradient from the site is gravel packed to near
the ground surface. As a result of this well design,
contaminated water in the B-zone could enter the well if the
contamination migrates in the B-zone to the City Well and then
contaminated B-zone groundwater cascades into the well to mix
with the deeper drinking water aquifer. Contamination from the
B-zone, however, would be diluted considerably by the larger
~volume of water being extracted from the drinking water aquifer.
During the RI, B-zone wells were located between the site and the
city well in order to monitor the progress of contamination
towards this well.
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1.2 8ite Background

1.2.1 Site Description

Brown & Bryant, Inc. (B&B) was a pesticide reformulation and
custom applicator facility located in Arvin, California,
southeast of Bakersfield (Figure 1.2). B&B also owned and
operated a similar facility in Shafter, northeast of Bakersfield,
which was not part of this 1nvest1gat10n. The Arvin facility is
on an approximately 5-acre parcel of land at 600 South Derby Road
in Arvin (Figure 1.3). The adjacent land is agricultural, light
industrial and residential. Arvin is an agricultural community
of approximately 9,300 people. The site is also located within
one-half mile of Sierra Vista School, Haven Drive School and Di
Giorgio County Park.

1.2.2 - Site Operation History

The site history summarized below can be found in greater
detail in the Closure Plan for the Site prepared by Canonie
Environmental (the report does not have a date).

From 1960 to 1989, the B&B Arvin facility formulated
agricultural chemicals, including pesticides, herbicides,
fumigants and fertilizers, for sale to the local farming
community. Prior to this time the site was used as farmland.

From 1960 to 1975, the western boundary of the facility was
the edge of the warehouse, and a railroad spur ran along the
outside of this boundary. These tracks were used for shipping
bulk products to the site. After 1975, this spur was
decommissioned and the facility boundary was expanded west to its
current boundary.

During B&B's operation, a number of tanks and sumps and a
waste pond were used in different portions of the facility's
operations. Discussed below is a history of some of the most
important on-site features that have or may have had an influence
on contamination at the site (see Figure 1.3 for the location of
these features).

The waste pond located in the southeast portion of the site
was originally excavated as an unlined earthen pond in 1960. The
pond was used to collect run-off water from the yard and from two
sumps (since excavated). The pond was also used to collect rinse
water from rinsing tanks used for fumigants. Pond water was
periodically pumped into a storm water storage tank through an
above-ground rubber hose, and the contents of this tank were

periodically drained 1nto mobile tanks for off-site disposal.

During the early 1970's the pond overflowed and breached the
east fence line berm. Excess pond water collected in a low area
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on-site to the east and south of the pond. In addition, ponded
water from precipitation and irrigation from the east has
occasionally breached the berm in the southeast corner of the
pond and drained into the pond. The pond was double lined with a
synthetic liner in November 1979. The liner and additional soil
was excavated in August 1987. Approximately 640 cubic yards of
soil that showed visible signs of contamination were removed from
the pond at that time. The depths of this excavation ranged from
approximately one and one-half feet on the sides to five feet on
" the bottom. The pond was singled-lined after this excavation and
currently collects only precipitation.

Two primary "tank areas" were located at the site, one to.
the north where there were several above ground storage tanks,
and one large tank to the south (tank UN-32). In the north tank
area, the largest tank had a maximum capacity of 130,000 gallons
and had been used most recently for storage of rain water
collected on-site. This tank had been referred to as the pond
water tank, and was also used to store various liquid
fertilizers. Also within the northern tank area were four 20,000
gallon storage tanks located south of the storm water tank. 1In
1983, the northeastern tank of the group of four tanks was re-
placed because it had a leaky valve. At that time the tank was.
filled with BB Weedkiller D. The Closure Plan reports that
several gallons of weedkiller leaked onto the ground, and
approximately 10 cubic yards of contaminated soil was excavated
as a result of the leak. Post excavation sampling does not
appear to have been conducted. In 1980, a 20,000 gallon storage
tank with a concrete containment was installed just south of the
four other storage tanks; three tanks occupying that site were
- also removed. In 1987, this tank was found to be leaking the
fumigant telone (a dichloropropane based fumigant). The tank and
gravel in the containment area were removed and the concrete pad
was cleaned. The tanks in the center of the site have been
recently removed by EPA. '

Tank UN-32 is the largest tank on-site. The Closure Plan is
unclear as to the use of this tank. The tank appears to be in
good condition.

A third, smaller tank storage and drum storage area was also
located along the eastern fence line, just north of the pond.
Based on historical areal photographs it appears that this area
was used for storage from beginning in the mid 1970's. 1In 1983,
a significant spill of dinoseb occurred in this area. As a
result, concentrations of dinoseb in soil are highest in this
portion of the site.

In 1960, an unlined earthen sump was constructed in the
center of the site (Figure 1.3). This sump was used to collect
wash water from two wash pads used for washing equipment and
tanks used for liquid fertilizers and fumigants; the wash pads
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Water from the sump was drained to the pond through an

were located directly to the north and west of the sump area. .I
underground pipeline.

In 1980, the unlined sump was replaced with two double lined
sumps (sumps 1 and 2), and two double lined sand traps were in-
stalled west of the pond. The sumps and sand traps. were each
constructed as 6 ft. wide by 12 ft. long by 12 ft. deep concrete
"tanks" set on gravel underlain by a PVC liner. A leak detection
system with 4 inch PVC access pipes was installed at the sumps
and the sand traps. No information exists as to maintenance and
monitoring of the leak detection system.

Rinsate from the wash pads drained into both sumps. 1 and 2
and then into a sand trap via an underground PVC pipe. The
rinsate drained from the sand trap to another sand trap to the
east and then into the pond. The sand trap to the west was
constructed at an elevation that allowed ponded water from the
area west of the traps to drain into the traps. Ponding of
surface run-off has historically occurred in this area (between
tank UN-32 and the pond). ,

Sumps 1 and 2 were later both excavated to a depth of
.thirteen feet and backfilled with clean fill material. A
synthetic liner was then placed over the excavation area to
prevent surface water infiltration. The sand traps have to date
not been removed. -

An underground, 1,000 gallon storage tank for gasoline was
installed at the site on the east side of the warehouse in 1966.
The tank was used until 1983, and no leaks were ever detected
during its use. Available evidence from seismic reflection
measurements at the site and the Closure Plan suggest that the
tank was removed sometime after 1987. However, no documentation
from the removal is available.

1.2.3 ~ Site Regulatory History

In compliance with RCRA regulations, B&B notified EPA in
July 1980 that it generated, transported, treated, stored and
disposed of hazardous waste at the Arvin facility. In April
1981, B&B notified EPA that the Arvin facility was limited to the
transport of hazardous waste and that only the Shafter facility
was a treatment, storage and disposal facility (TSDF) for
hazardous wastes. As a result, the Arvin facility was not
permitted as a TSDF, but was given a transporter license.

In May 1983, the California Department of Health Services
(DHS) inspected the Arvin site to determine compliance with
hazardous waste laws. At the time of the inspection, several
violations involving storage, disposal and transportation of
hazardous waste were noted. Following the inspection, the DHS
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directed B&B to correct the violations and to conduct a site
assessment. Between 1983 and 1988, B&B conducted site
investigations under the supervision of DHS.

The B&B site was listed by EPA on the National Priorities
List (NPL) of Superfund sites on October 4, 1989 and in that same
year all operations at the site ceased. The principal threats
that formed the basis for EPA listing of the site were the
presence of groundwater contamination which could potentially -
migrate to Arvin drinking water wells, and the potential for
exposure to highly contaminated soils on-site. In March 1990,
EPA's Emergency Response Section conducted a site assessment and
subsequently performed various tasks to treat the most
contaminated on-site soils and to remove a number of on-site
structures. In December 1990, EPA began a Remedial Investigation
and Feasibility Study for the site.

1.2.4 Previous Site Investigations

From 1983 through 1988, B&B conducted several soil and
groundwater investigations and remediations under DHS
supervision. The most significant work included the installation
of ten monitoring wells and the removal of some heavily
contaminated soil beneath the two sumps and the waste pond.

B&B hired two engineering firms to conduct the site
investigations. Canonie Environmental investigated the soil
contamination problem at the site and removed contaminated soil
beneath the waste disposal pond and the two sumps. Hargis and
. Associates investigated both soil and groundwater contamination.

On-site soils were collected and analyzed for organics and
trace metals by Canonie (July 1988) and Hargis (1987). The
results of the analyses indicated soil contamination from
pesticides generally within the first few feet of the ground
surface and to greater depths in portions of the site with
especially higher concentrations. The areas of higher
concentration appeared to correlate to past chemical handling
practices. These areas include the former sump location, the
former waste pond, and the location of the dinoseb spill.

The data collected by these investigations were used during
the RI to identify areas of concern for additional sampling.
None of the analytical data collected by Canonie or Hargis is
presented in this report because it is of unknown or questionable
quality.

1.3 Report Organization

This report is divided into seven sections, including this
introductory section. Section 2 provides a summary of the field
activities and data that were collected during the RI. Section 3
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summarizes the results of data collection and literature research -
to characterize the physical properties of the site, and Section .
4 summarizes the results of data collected to characterize the

nature and extent of chemical contamination at the site. Section.

5 draws on the findings from sections 3 and 4 and from literature
research on the contaminants found at the site to estimate the

fate and transport of contamination at the site; the results of

vadose zone modeling of site contaminant movement is also

presented. Section 6 draws on the previous sections to

characterize the risks associated with contamination at the site.

Section 7 summaries the findings of the investigation and any

significant limitations in the data and/or data gaps. Figures

and Tables are presented at the end of each section and the

Appendices are presented in a separate volume.

1.3.1 Sample Identification Numbering System

In order to compile and track data collected during the
RI/FS a computer data base was established. Within the data
base, each sample collected has been assigned a unique sample
identification number. These ID numbers appear throughout this
report is various tables and appendices. This section outlines
the codes used in the data base so that the reader can interpret
these codes when they appear in this report.

The sample ID number is an alphanumeric code that defines
the matrix, location, depth, sampling event and type of sample
collected (an example code would be SBO1D020EO5A).

The first two letter code indicates the matrix: SS=surface
soil, SB=soil boring, MW= monitoring well, DW=drinking water
well.

The second two letter or two number code refers to the
location. All the wells have two digit codes; these are listed
in table 1.1. For soil borings and surface soil samples the
location code was derived from the codes used during the
sampling. There were two sampling events for subsurface soils
(see section 2); the locations for the first event correspond to
the two letter location codes in Figure 2.1 (the codes in
parentheses were used), and the locations for the second event
correspond to the last two'digits of the numerical location
numbers in Figure 2.2; none of the soil boring performed by the
potentially responsible parties were entered into this data base.
The location codes for the surface soil samples correspond to the
last two digits of the numerical codes in Figure 2.5. In some
cases the same location code was used for samples collected in
different events; in these cases, the event code can be used to
distinguish the samples.

The third portion of the ID number, which begins with a "D,"
is the depth. For soil samples this code equals the depth in I
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feet below ground surface. For groundwater samples, "DO0OO1"
refers to the A-zone, "D002" refers to the B-zone, "D0O0O3" refers
to the drinking water aquifer; "DO0OO" was assigned to all water
blanks. '

The fourth portion of the ID number, which begins with an
"E," is the sampling event. Each event code includes a two digit
number or a letter and a single number. Table 1.1 lists all the
sampling events for the RI/FS and their corresponding event code.

The final portion of the ID number is a single letter code
that distinguishes the type of sample for quality assurance
purposes. There are seven different types of samples, each is
listed in Table 1.1. All of the sample results, except for the
results for samples designated "T" (for Technical Assistance
Team) and "F" (for field laboratory analyses), went through the
same quality assurance and data validation procedures. The "F"
and "T" designations were used to distinguish those samples were
the quality assurance and quality control methods were different
from the other samples collected (see section 2.7).

1.4 Tables and Figures
Table 1.1: Sample Identification Numbering System
Figure 1.1: Media of Concern at Brown & Bryant

.~ Figure 1.2: Location Map
Figure 1.3: Brown & Bryant Site Map
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‘ Table 1.1: Sample Identification
Numbering System
Matrix Codes Matrix
MW Groundwater
(monitoring well)
DW Drinking Water
SS Surface Soil
SB Subsurface Soil
Well Location Well Location
Codes
MWO1l AMW-1P
MWO02 AMW-2P
MW11 AP-1
Mw12 AP-2
MW13 ‘ AP-3
MW1l4 AP-4
. MW15 AP-5
MW21 | EPAS-1
MW22 EPAS-2
MwW23 EPAS-3
' MwW24 EPAS-4
MW41l WA-1
MW42 WA-2
MWa3 - | wa-3
MW44 WA-4
MW45 WA-5
MW46 WA-6
MW47 WA-7 : -
MW48 WA-8
MW49 WA-9
MW31 AR-1
. MW33 AMW-3R
MW34 AMW-4R




Table 1.1: Sample Identification
Numbering S8ystem (cont'd)
Well Location Well Location
Codes
MW51 wB2-1
MWS52 WB2-2
MWS3 WB2-3
MW54 wB2-4
DWO1 City Well 1
DWO5 city Well 5
Eveht:COde " | Date--Work
ES1 : 1990--Emerg. Resp.
EO1 1/91-~-Grndwtr &
Surface Soil
EQ2 4 /91--Grndwtr
EQ3 8/91--Grndwtr
E04 9/91--Soil
E05 12/91--Grndwtr &
Surface Soil
E06 12/91--Treatability
: Study
. E07 ' 4/92--Grndwtr
EO08 7/92--Grndwtr
Sample Type Code Sample Type
A Routine Sample
E Equipment Blank
F (Water Samples) Field Blank
F (Soil Samples) Field Lab
Analysis?
L Lab QC Sample
Field Replicate
T TAT Lab Analysis

lrield Laboratory Analyses were only for soils.
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S8ECTION 2: REMEDIAL INVESTIGATION FIELD ACTIVITIES

This section is a summary of the different field activities
conducted to collect data for the RI. Summarized below for each
field activity are the -objectives of the field activities and the
types of data collected. Table 2.1 also lists each of the RI
field activities and summarizes the sampling objectives. The
results of the field activities are not summarized in this
section; they have been combined and are summarized in the
remainder of the RI report to form the basis for the site
characterization presented in the report. The last subsection
below summarizes the data quality for each field activity and any
limitations to the use of the data.

Included with each summary of field activities is a list of
all relevant planning documents and data reports specific to that
activity. The following two general planning documents have been
used throughout most of the RI:

Brown & Bryant Superfund Site, Remedial Investigétion and
Feasibility Study Workplan, EPA Region 9, December 1990.

Quality Assurance Project Plan for the Brown & Bryant Site

Remedial Investigation and Feasibility Study, EPA Region 9,
March 1991.

2.1 Emergency Response Site Assessment (2/90 - 5/90)

In 1990, EPA identified the B&B site as posing a potential
imminent and substantial threat to human health. As a result, a
Site Assessment was conducted by the EPA Region 9, Emergency
Response Section, with support from EPA's Technical Assistance
Team Contractor, Ecology and Environment (E&E-TAT). The most
significant threats identified were the presence of elevated
levels of contamination in surface soils, and the potential for
contaminants to migrate into and through the A- and B-zone
groundwater to municipal supply wells and irrigation wells whlch
are gravel packed to near the surface, thus allowing
contamination of the drinking water aquifer. Arvin City Well #1,
located 1,700 feet south, southwest of the site was the closest
supply well downgradient from the site. As a result of these
concerns, an extensive soils investigation was conducted, along
with a limited groundwater investigation and some geophysical
testing, to determine if such a threat exists and to characterize
the nature of the threat.

From February 1990 through May 1990, 37 soil borings were
drilled and four A-zone wells were 1nsta11ed as part of this
investigation. The locations of the soil borings can be found in
Figure 2.1, and a list of the borings, location coordinates, and
total depth drilled can be found in Appendix A. A total of 1,285
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analyses were performed on soil samples collected during this
investigation; Table 2.2 includes a summary of the soil sample
analyses performed. The four A-zone groundwater wells installed
were wells EPAS-1, EPAS-2, EPAS-3, and EPAS-4 (Figure 2.6). One
sampling round of all site wells was also conducted by E&E-TAT;
the samples were analyzed for volatile organic compounds and
dinoseb. The geophysical investigations are discussed in the
following subsection.

The objectives, rationales, procedures, and results for the
work conducted during this investigation can be found in the
following document:

Brown & Bryant Site Assessment, Arvin, CA, Prepared for EPA
Region 9 by Ecology and Environment, November 16, 1990.

2.2 EMSL Geophysical Investiqgations (1989-1991)

The EPA Environmental Monitoring and Systems Laboratory
(EMSL) in Las Vegas provided technical support to the RI by
assisting the characterization of the site geology. During three
separate field events (8/89, 2/90 & 2/91), EMSL conducted
electric resistivity, seismic refraction and down hole seismic
measurements. The purpose of this work was to locate and
determine the extent and continuity of the subsurface clay layer
that is associated with the A-zone groundwater.

In October 1989, seismic and resistivity measurements were
made along two transects at the site, and down hole seisnmic
measurements were made at A-zone well AP-1. In the second field
event, conducted in February 1990, seismic reflection
measurements were made along three transects at the site to
further define the subsurface clay layer. The results of the
February 1990 measurements indicated a possible fault or
discontinuity in the clay layer near the west side of the
warehouse. As a result, further testing was conducted in
February 1991 to try to better determine if a discontinuity
exists. This testing involved seismic reflection measurements
along two previous transects and four new transects. The results
of these investigations are discussed in section 3.

The objectives, rationales, procedures, and results for the
work conducted during the first two investigations can be found
in Appendix D of the Emergency Response Site Assessment document,
and for the third field event these items can be found in the
following document:

Results of Seismic Reflection Measurements, Brown & Bryant
Facility, Kern County, CA, Prepared for EMSL by Lockheed
Engineering and Sciences Co., March 19, 1991.
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2.3 EPA Region 9 Groundwater Investiqgations (1/91 - 7/92)

The EPA Region 9, Environmental Services Branch, was
responsible for collecting groundwater samples from on- and off-
site wells located in both the A- and B-zone groundwater. A
quarterly sampling program was begun in January 1991, and has
continued through July 1992. Samples were collected in January,
April, July and December of 1991, and in April and July of 1992.
The December sampling round was a combination of the 4th and 5th
quarterly sampling events. This alteration in the quarterly
sampling program was justifiable, based on the results of prior
sampling, and was necessary due to budget and logistical
constraints. Additional groundwater monitoring on a semiannual
basis began in November 1992. Results from these sampling rounds
will be presented, as needed, at a later date.

The objectives of these sampling investigations were to
determine and monitor levels of contamination and water quality
at the site in the A- and B-zone, and in the drinking water
aquifer; to determine seasonal changes in groundwater
contamination and long term trends in contaminant levels and
contaminant migration in the A- and B-zone groundwater; to
determine seasonal and long term fluctuations in hydraulic
gradients and the direction of flow in the A- and B-zone; to
detect contaminant movement towards the City drinking water well;
and to estimate the extent of contamination in the A- and B-
zones. The results for the B-zone are largely inconclusive
because of an insufficient number of wells and because the older
on-site wells were screened over more than one water-bearing unit
in the B-zone; this zone will be investigated further in a second .
operable unit RI/FS.

During the first four sampling events the existing on-site
wells installed by Hargis and the new wells installed by E&E-TAT
were sampled along with two Arvin drinking water wells; the on-
site wells sampled included nine A-zone wells and three B-zone
"wells. A-zone wells AP-5 and EPAS-1 have always been dry.
Beginning with the April 1992 sampling event, nine additional A-
zone wells and four additional B-zone wells (see section 2.6)
were added to the sampling program (Figure 2.6). Table 2.7
summaries the well specification for the wells sampled during the
RI.

Table 2.3 provides a summary of the chemical data that were
collected during these sampling events. As indicated by this
table, not all chemical analyses were performed on each sample or
for each sampling event; in some cases only the highest
contaminated wells were targeted to screen for the presence of
certain contaminants in the A-zone. The specific rationale for
the analyses performed and the wells sampled can be found in the
Field Sampling Plan or in amendments or revisions to the plan.

In addition to the chemical data collected, water level
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measurements were made at all wells during each sampling event in
order to determine groundwater gradients and the direction of
flow. :

The following documents address the objectives, rationales,
and procedures for the work conducted during these
investigations. Appendix B summarizes the work performed and any
discrepancies from the original sampling plan.

Field Sampling Plan, Quarterly Groundwater Monitoring and

Surface Soil Sampling, Brown & Bryant Site, Arvin CA, EPA
Region 9, January 1991, Revised March 1992.

"Amendment to Field Sampling Plan for Quarterly Monitoring
and Surface Soil Sampling, Brown and Bryant Site,"
Memorandum from Tom Huetteman to Cynthia Wetmore, 4/2/91.

'"July éroundwater Sampling at the Brown and Bryant Site,"
"Memorandum from Robbie Hedeen to Cynthia Wetmore, 7/25/91.

"Amendment to Field Sampling Plan for Quarterly Monitoring
and Surface Soil Sampling, Brown and Bryant Site,"
Memorandum from Robbie Hedeen to Cynthia Wetmore, 11/30/91.

"Revised Amendment to the FSP for Quarterly Groundwater
Monitoring, Brown & Bryant Site, Arvin, CA, March, 1992
Revision," Memorandum from Tina Diebold to Cynthia Wetmore,
7/13/92. :

2.4 EPA Region 9 Surface Soils Investigations (1/91 & 12/92)

Two sampling events were conducted by the EPA Region 9,
Environmental Services Branch to collect samples of surface soils
within the property boundary. This data was collected from
locations of known or suspected hot-spots of contamination for
use in a risk assessment. The risk assessment, discussed in
section 6, estimates the potential risk from current or potential
exposure pathways. The primary contaminant of concern in surface
soils is dinoseb.

In January 1991, seven surface soil samples and seven
samples from one foot below the surface were collected from two
hot-spots, one in the northeast corner of the site and one along
the eastern fence line (Figure 2.5). These samples were analyzed
for herbicides and semivolatile organic compounds. The Field
Sampling Plan (FSP) had also called for collecting samples in the
area between the pond and the large on-site holding tank;
however, these samples could not be collected due to rain water
ponding in the area.

In December 1991, additional surface soil samples were
collected from portions of the site not previously characterized
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by other investigations, including the area between the pond and
the holding tank. A total of 19 samples were collected (Figure
2.5). These samples were analyzed for volatile and semivolatile
organic compounds, herbicides, chlorinated pesticides and PCBs,
organophosphorus pesticides, carbamate and urea pesticides, and
metals. Due to laboratory problems, no data were obtained for
carbamate and urea pesticides; these pesticides, however, were
not expected to be detected, and have so far only been detected
in small concentrations in the A-zone groundwater.

Additional surface soil samples were also collected during
the October 1991 soil sampling (discussed below) for use in the
risk assessment. Table 2.4 summarizes the analyses performed on
all the surface samples collected during the RI.

The following documents address the objectives, rationales
and procedures for the work conducted during these
investigations. Appendix B includes summaries of the work
performed and any discrepancies from the original plans.

Field Sampling Plan, Quarterly Groundwater Monitoring and

Surface Soil Sampling, Brown & Bryant Site; Arvin CA, EPA
Region 9, January 1991.

Field Sampling Plan for Soil Sampling, Brown & Bryant,
Arvin, CA, EPA Region 9, September 23, 1991.

2.5 EPA Region 9/Ecology and Environment (E&E-ARCS8) 8oils
Investigation and Slug Tests (10/91 & 4/92)

In October 1991, a single soil sampling event was conducted
for EPA by the ARCS Contractor, Ecology and Environment (E&E-
ARCS) according to a sampling plan developed by EPA Region 9.
This sampling event included the collection of both surface and
subsurface soil samples. The objectives of this sampling event
were to supplement past soil sampling efforts to further define
the vertical and lateral extent of contamination, to better
define the chemicals of concern in soil, to better characterize
background concentrations, to characterize physical properties
over the soil profile for use in fate and transport modeling and
in treatability studies, and to collect data for use in the FS.
The data collected from surface soil samples were also used in
the risk assessment.

Seventeen surface soil samples were collected and twenty
soil boring were drilled. The locations of the surface soil
samples and soil borings can be found in Figure 2.2 (surface soil
and soil boring locations are the same except that no surface
soil was collected at location 404, 421 and 422), and a list of
the borings, location coordinates, and total depth drilled can be
found in Appendix A. A total of 143 subsurface samples were
collected for a variety of chemical and physical property
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analyses. The analyses performed on these samples are summarized
in Table 2.5. “Some of the chemical analyses were rejected during
the data validation due to laboratory problems and some sample
results were not received, also due to laboratory problems. The
effect of these problems is discussed in section 2.7.

On March 31, 1992 and April 1, 1992, E&E-ARCS conducted nine
slug tests (eight rising head and one falling head test) on four
- A-zone wells at the site (wells EPAS-2, EPAS-3, AMW-2P, and AP-
2). The tests were part of an EPA Region 9 plan to determine the
hydraulic conductivity of the A-zone groundwater. The results
are discussed in section 3.

The following documents address the objectives, rationales,
procedures, and part of the results for the work conducted during
these investigations. The Final Report summarizes the results of
the field work for the soils investigation, but does not include
the results of the laboratory analyses. Those results are
discusses in section 4.

Field Sampling Plan for Soil Sampling, Brown & Bryant,
Arvin, CA, EPA Region 9, September 23, 1991.

Final Report, Task 6 —-- Soil Sampling, Brown & Bryant,
Arvin, CA, Prepared for EPA by Ecology and Environment,

April 22, 1992.

"Technical Definition Memorandum #9 for Contractor
Assistance" (includes SOW for Slug Tests), Prepared by
i Cynthia Wetmore, EPA, December 6, 1991.

Final Report, Task 9 -- Slug Testing, Brown & Bryant, Arvin,
CA, Prepared for EPA by Ecology and Environment, July 17,
1992.

2.6 PRP Groundwater and B8oils Investigations (6/91-4/92)

In January 1991, Southern Pacific Transportation Company and
the Atchison, Topeka & Santa Fe Railway were issued a .Unilateral
Administrative Order by EPA to conduct work at B&B.

Specifically, these potentially responsible parties (PRPs) were
ordered to install additional monitoring wells in the A and B-
zone groundwaters. The objectives of this work were to provide
additional monitoring wells to determine if groundwater
contamination in the B-zone is reaching the vicinity of the
municipal supply well (City Well #1), and to determine how the
contaminated A-zone groundwater is impacting deeper groundwater.
The PRPs were originally ordered to install sixteen wells, ten in
the A-zone and six in the B-zone. However, as a result of
additional field data collected by the PRPs, only nine A-zone
wells and four B-zone wells were ultimately installed, all either
off-site or on the PRPs' property (Figure 2.6). The final
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locations of some wells were adjusted slightly due to access
restraints.

The original Order to the PRPs only instructed them to
install monitoring wells. At the PRPs' choice, however,
additional soil and groundwater sampling was conducted. The
PRPs' consultant, Kennedy/Jenks (K/J), prepared a Sampling and
Analysis Plan for this work, but the document was only approved
by EPA to the extent that it addressed the scope of the EPA
Order. It is not EPA's intention here to call into question the
PRPs' data. However, due to resource limitations and because the
data K/J collected was not within the scope of EPA's RI/FS, EPA
has only integrated the geology data collected by the PRPs into
the RI/FS. The remaining sampling data, however, has been
reviewed by EPA and the results were found to be consistent with
EPA's assessment of the site as presented in EPA's RI/FS Report.

The additional work performed by the PRPs included drilling
42 soil borings and conducting 914 analyses of soil samples and
89 analyses of groundwater grab samples from these borings. The
locations of the soil borings can be found in Figure 2.3, and
Appendix A includes a list of the borings, location coordinates,
and total depth drilled. Samples collected from the soil borings
were analyzed at both an on-site and off-site laboratory. Table
2.6 summarizes the analyses performed. Each borehole was also
logged during drilling by a geologist, and a suite of electric
and geophy51cal logging was run on the six deep borings. This
logging included electric logs, caliper/sonic logs, gamma-
ray/guard logs and temperature logs.

The objectives, rationales, procedures, and results for the
work conducted during this investigation can be found in the
following documents:

Brown & Bryant - Arvin Facility, Work Plan Part I, Prepared
for Southern Pacific Transportation Co. and The Atchison,

Topeka & Santa Fe Railway Co. by Kennedy/Jenks Consultants,
March 27, 1991.

Brown & Bryant - Arvin Facility, Work Plan Part II,
Prepared for Southern Pacific Transportation Co. and The

Atchison, Topeka & Santa Fe Railway Co. by Kennedy/Jenks
Consultants, April 10, 1991.

Quality Assurance Project Plan, Brown & Bryant Superfund

Site, Prepared for Southern Pacific Transportation Co. and
The Atchison, Topeka & Santa Fe Railway Co. by Kennedy/Jenks
Consultants, April 10, 1991.

Activity Summary and Data Report, Prepared for Southern
Pacific Transportation Co. and The Atchison, Topeka & Santa

- Fe Railway Co. by Kennedy/Jenks Consultants, August 1992.
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2.7 Overview of Data Quality for the Remedial Investi ation
Field Activities

A variety of quality assurance measures were taken during
the RI/FS so that the quality of the analytical data could be
evaluated. These procedures are generally documented in the
Quality Assurance Project Plan (QAPP). The routine quality
assurance measures included the collection of field blank,
duplicate and split samples and the validation of laboratory
data. Quality assurance procedures varied depending on whether
the samples were analyzed in the field or at an off-site
laboratory.

The sampling conducted by EPA's Emergency Response included
the analysis of soil samples for seven volatile organic chemicals
(see Table 2.2) using a field laboratory, confirmation analyses
for a percentage of the field analyses using a laboratory from
EPA's Contract Laboratory Program (CLP), dinoseb analyses using
both a CLP and TAT contract 1aboratory, and a CLP laboratory for
the other chemical analyses listed in Table 2.2. All CLP
analyses were formally validated using standard EPA protocols for
data validation. For the field analyses the formal data
validation protocol was not used; instead the data were evaluated
using a combination of blank, duplicate, matrix spike and
confirmation samples. An evaluation of the field data can be
found in appendix E of the TAT site assessment report (E&E,
1990). Data from TAT's contract laboratories were evaluated by
TAT chemists and all CLP data went through a formal data
validation. The sample identification numbers used in the RI/FS
data base include codes that distinguish the different types of
analyses (see section 1.3.1).

All other analyses performéd as part of this RI/FS were
conducted using CLP procedures and were validated using standard
EPA protocols.

Appendix C includes a list of all the analytes and
associated quantitation limits for each of the analyses performed
during the RI/FS. Appendix D includes a list of all the data
validation reports for the RI/FS. Table 2.8 provides a list of
all the data qualifiers used in data validation. These
qualifiers tell the reader whether or not the laboratory result
met all the quality control parameters; if a quality control
parameter is not met the data is either flagged as estimated and
valid for limited purposes (usually a "J" flag), or it is flagged
as rejected (an "R" flag). Results that are flagged with a "U"
are non-detect at the detection limit listed before the "U."
These qualifier are included with the results presented in the
RI/FS reports.

Sample results collected during the RI/FS were compromised
significantly as a result of laboratory problems only during the
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October 1991 soil boring sampling event. Nearly all of the soil
samples analyzed for organophosphorus pesticides and carbamate
and urea pesticides were rejected due to gross laboratory errors.
As a result of these errors, the soil has not been adequately
characterized for these chemicals. The overall impact of these
deficiencies is not considered significant because these
chemicals were generally not found or found infrequently and at
low levels in the A-zone groundwater, which suggests that they
are unlikely to be present in soil at significant levels. 1In
addition, historical information about the facility suggests that
these chemicals were not a major part of the business at the
facility. If necessary, additional sampling can be included
during site remedial design.

2.8 Tables gnd Fiqures

Table 2.1: Summary of Objectives for RI Sampling Events

Table 2.2: Summary of Soil Analyses from E&E-TAT Sampling

Table 2.3: Summary of Groundwater Analyses from EPA Sampling

Table 2.4: Summary of Surface Soil Analyses

Table 2.5: Summary of Subsurface Soil Analyses from E&E-ARCS
Sampling _

Table 2.6: Summary of Sample Analyses from Kennedy/Jenks
Sampling

Table 2.7: Summary of Groundwater Monitoring Well
Specifications

Table 2.8: Data Validation Qualifiers

Figure 2.1: Soil Borings Conducted by E&E-TAT
Figure 2.2: Soil Borings Conducted by E&E-ARCS
Figure 2.3: Soil Borings Conducted by Kennedy/Jenks
Figure 2.4: Soil Borings Conducted during the RI
Figure 2.5: Surface Soil Sample Locations

Figure 2.6: Groundwater Monitoring Wells
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Table 2.1
summary of Objectives for RI Sampling Events

S8ampling Event Media sampling Objectives
' Investigated

Emergency Soil To determine nature and extent

Response Groundwater ofsoil contamination and A-

Site Assessment zone groundwater contamination

EMSL Soil To determine nature and extent

Geophysical of the clay aquitard in the A-

Investigation zone water bearing unit

EPA Groundwater | Groundwater To determine the nature and

Investigation extent of groundwater

(including PRP contamination; to characterize

installation of temporal trends in groundwater

wells) contamination; to characterize
hydraulic gradients.

EPA Surface Surface To characterize surface soil

Soil Soil contamination for conducting a

Investigation risk assessment.

EPA/E&E Soil Soil To fill in data gaps from

Investigation Groundwater | characterizations of surface

and Slug Tests

and subsurface soil; to
determine hydraulic
‘conductivity of the A-zone
water bearing unit.




Table 2.2: Summary of S8oil Analyses
from E&E-TAT Sampling

i

Analyses Performed Number of
Analyses
vocs (field lab)? | 438
VOoCs (confirmation by CLP)2 o 63
vocs (CLP)3 180 I
Dinoseb (TAT lab)* 127
Dinoseb (CLP) 209
Semivolatiles 169
Metals . 43
Moisture Content - 19
Dry Density .19
Specific Gravity
Effective Porosity ' 5
Permeability 23
Grain Size Distribution _ 24
TOTAL . | 1328

lrield laboratory analyses were performed for the following 6
volatile organic compounds: 1,2-dichloropropane, 1,3~
dichloropropane, ethylene dlbromlde, dlbromochloropropane, 1,2,3-
trichloropropane, chloroform.

2confirmation of field laboratory analyses for the 6 target VOCs
by CLP analysis was performed on selected samples. -

3cLP analysis for a full scan of VOCs.

4Dinoseb analyses were performed by a TAT contract laboratory or
a CLP laboratory (listed in next column).




Table 2.3: Summary of Groundwater Analyses from EPA Sampling

Analyses Performed Numbers of Samples Analyzed "

| 1991 1992 |

JAN | APR JULY | DEC APR | JULY | Total "
vocs'! (low cRrOLs?) 8 8 8 8 15 14 61
VOCs (routine CRQLS) 11 11 11 11 19 12 75
EDB & DBCP® 19 | 19 19 19 34 | 26 136
Herbicides 19 | 19 | 19 | 19 |ma¢ | wa 76
Dinoseb Only - - - - 34 27 61
Pesticides/PCBs 19 NA NA NA NA NA 19
Organophosphorus Pest. 19 NA - NA NA NA NA 19
Carbamate & Urea Pest. 19 NA 19 19 8 NA 68
Semivolatile Organics 19 19 19 19 NA NA 76
Metals 19 19 19 19 34 24 134
Anions & TDS 19 19 19 19 34 24 134

Number of Wells Sampled

A-Zone Wells 9 9 9 9 16 11 63
B-Zone Wells 3 3 3 3 7 7 26
City Wells 2 2 2 2 1 1 10
Total Wells Sampled 14 14 14 14 24 19 99

lvolatile Organic Compounds.

2Low Contract Required Quantitation Limits are 5 times below the routine
CRQLgs; only B-Zone and City Well samples were analyzed for low CRQLs.
3Ethylene dibromide and dibromochloropropane.

“Not Analyzed.



Table 2.4: Summary of Surface S8cil Analyses

Analyses Performed Numbers of Samples Analyzed I{
- JAN | oct | DEC | Total "
vocs? _ NA 5 19 24 |
Herbicides NA- NA? 19 19
Dinoseb Only 133 19 - 31
Chlorinated Pest./PCBs NA NA 19 19 I
Organophosphorus Pest. NA NA 19 19
Carbamate & Urea Pest. NA NA | 19 19
Semivolatile Organics 13 NA | 19 32
'Metals NA NA 19 19
pH NA 3 NA 3
Nitrate/Nitrite NA 3 NA 3
0il & Grease NA 3 NA 3
Total Organic Carbon NA 3 NA 3
Sulfates NA 3 NA 3
TOTAL o ' 26 39 126 191

lvolatile Organic Compounds

2Not Analyzed

36 out of the 13 samples were from a one foot depth. These were
not included in the risk assessment calculations in section 6.

ay



Table 2.5: summary of 80il Analyses
from E&E-ARCS/EPA Sampling

r———

"Analyses Performed Number of ‘
Analyses :

vocs?! 119 '
Herbicides 117
Carbamate & Urea Pesticidés 108
organophosphorus Pesticides 96 {
organochlorine Pesticides/PCBs 108 “
Semivolatile Organics . ' 88 "
Metals ' 83
Moisture Content 10
Porosity 10
Specific Gravity 10
Permeability 10
pPH 4
Nitrate/Nitrite 4
0il & Grease 4
Total Organic Carbon 4 h
Sulfates. 4 “
TOTAL 779

lyolatile organic Compouhds



Table 2.6:

Quantities of Samples Analyzed
by Kennedy/Jenks Consultants for the PRPs

.

Type of Samples

Samples Performed
by Field Laboratory

Samples Performed

by off-g8ite Lab

Soil Samples 641 273
Split Soils Samples NA 193
from Field Analyses

Groundwater Recon 47 42
Samples

Split Groundwater . NA 29
Samples from Field

Analyses

Monitoring Well 0 25

Groundwater Samples




Tabie 2.7: Groundwater Monitoring and City Well S8pecifications

Well I.D. Surveyed Totzul Well screened
Number Elevation Tepth Interval
(££)?! (£t BGS) (£t BGS)
AP-1 433.86 69.5 NA -
AP-2 431.98 70.3 NA
AP-3 431.16 71.0 NA
AP-4 431.32 73.5 NA
AP-5 433.75 71.0 NA
AMW-lP' 432.32 70.7 60.75-70.75
_EMWsz 433.24 73.6 63.6-73.6
EPAS-1 432.74 89 77-87
EPAS-2 433.11 86 64-84
EPAS-3 431.62 86 64-86
EPAS-4 435.55 84 62-82
WA-1 429.35 78 63-78
WA-2 430.95 73 63-73
WA-3 436.36 78 68-78
WA-4 437.30 76 66-76
WA-5 435.64 77 67-77
WA-6 434.73 74 64-74
WA-7 435.13 76 66-76
WA-8 433.79 71 61-71
WA-9 429.10 78 68-78
AR-1 434.46 182.0 NA
AMW-3R 433.03 201.5 .121.5-201.5
AMW-4R 432.57 203.0 139-198
WBé-l 432.29 211 169.5-179.5
WB2-2 434.84 204 168-178
wB2-3 430.71 190 172-182
wB2-4 425.19 210 168-178
City Well 1 NA 730 350-700
City Well 5 NA 702 402-702

lsurveyed elevations are to the top of the well casing.



TABLE 2.8
DATA VALIDATION QUALIFIERS

FOR ORGANIC DATA

The definition of the following qualifiers are prepared according to the EPA
draft document, "National Functional Guidelines for Organic Data Review,"
December, 1990 (6/91 Revision).

NO QUALIFIERS indicates that the data are acceptable both qualitatively and
quantitatively.

U

‘NI

‘uJ

The analyte was analyzed for, but was not detected above the reported
sample quantitation limit.

Indicates results which fall below the Contract Required Quantitation
Limit. Results are estimated and are considered qualitatively
acceptable but quantitatively unreliable due to uncertainties in the
analytical precision near the limit of detection.

The analyte was positively identified; the associated numerical value is
the approximate concentration of the analyte in the sample.

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification."

The analysis indicates the presence of an analyte that has been
"tentatively identified"” and the associated numerical value represents
its approximate concentration.

The analyte was not detected above the reported sample quantitation
limit. However, the reported quantitation limit is approximate and may
or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.

The sample results are rejected due to serious deficiencies in the
ability to analyze the sample and meet quality control criteria. The
presence or absence of the analyte cannot be verified.




TABLE 2.8 (cont'd)

FOR INORGANIC DATA

The definition of the following qualifiers are prepared in accordance with the
EPA draft document, "Laboratory Data Validation Functional Guidelines For
Evaluating Inorganic Analyses,"” October, 1989.

NO QUALIFIER indicates that the data are acceptable both qualitatively and
quantitatively.

uJ

The analyte was analyzed for but was not detected above the level of the
reported value. The reported value is the Instrument Detection Limit
(IDL) for waters and the Method Detection Limit (MDL) for soils for all
the analytes except Cyanide (CN) and Mercury (Hg). For CN and Hg, the
reported value is the Contract Required Detection Limit (CRDL).

The analyte was analyzed for but results fell between the IDL for waters
or the MDL for soils and the CRDL. Results are estimated and are
considered qualitatively acceptable but quantitatively unreliable due to
uncertainties in the analytical precision near the limit of detection.

The analyte was analyzed for and was positively identified, but the _
reported numerical value may not be consistent with the amount actually
present in the environmental sample.

The analyte was analyzed for, but the presence or absence of the analyte
has not been verified. Resampling and reanalysis are necessary to
confirm or deny the presence of the analyte.

A combination of the "U" and the "J" qualifier. The analyte was
analyzed for but was not detected above the reported value. The
reported value may not accurately or precisely represent the sample IDL
or MDL.
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S8ECTION 3: PHYSICAL CHARACTERISTICS OF THE SITE
AND THE S8ITE VICINITY

3.1 Environmental Setting and Ssurface Features

Arvin is situated on the southeastern edge of California's
Central Valley which is over four hundred miles long and ranges
in width from about twenty to seventy miles. The Central Valley
is surrounded by mountains and is filled with alluvium and other
sediments. Topographically, the Valley is relatively flat and
has an elevation of 440 feet above sea level at Arvin. The
Valley can be subdivided into four major river systems: the
Sacramento, the Delta, the San Joaquin and the Tulare basin.
Arvin is located in the Tulare basin.

The B&B site is topographically flat, with only a slight
downward slope to the south. On-site are two moderate sized
warehouse structures, a large storage tank in the southwest
portion of the site, and a moderate sized empty pond in the
southeast corner of the site (Figure 1.3). One to two sumps were
located on-site during part of the site operation history, but
were removed in the early to mid 1980s. Various small tanks and
pumps were also located in the center of the site; these
structures were removed by EPA during the RI. Much of the site
has been paved with a thin layer of low-grade asphalt and in many
places the asphalt has been covered by up to six inches of soil,
probably resulting from both wind deposits and water run-on. The
site is bordered by a chain-link fence around the entire site
perimeter, and railway tracks border the site to the west and
south.

The drainage of rain water from the site is generally poor
due to inadequate surface grading. In the winter months, rain
water frequently ponds in the southern portion of the site,
between the tank and pond, and also to the west of the
warehouses. This ponding is now periodically controlled by
pumping the ponded water into the large on-site tank. 1In
addition, EPA ordered the PRPs to install a berm around the site
to prevent rain water draining onto or off of the site. Site
historical documents suggest that on-site ponding of rain water
has occurred during some or all of the operational history of the
site. This condition may have accelerated contaminant migration
in the vadose zone (see sections 4 & 5).

3.2 Demography and Land Use

The population of Arvin is 9,286 (1990 Census). The
population is 75% hispanic, 22% caucasian, and 3% other ethnic
minorities; approximately 50% of the population is under 25 years
old. Within a one half mile radius of the site approximately
4,225 people live.
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Arvin is surrounded by agriculture crop land. Farming and
related enterprises provide the primary source of employment for
the community; no other major industries are located in the Arvin
area. B&B is bordered to the east by irrigated agriculture
fields; its neighbors to the north and south are food packing and
shipping facilities, and to the west is the residential area of
Arvin.

Arvin is located in the Arvin-Edison Water district and
derives its water supply from a regional confined aquifer. This
aquifer is used for both drinking water and irrigation in the
'Arvin area and elsewhere. ‘Within one-half mile of B&B are
located two of the six supply wells operated by the city of Arvin
as well as a number of irrigation wells (Figure 3.1). Arvin City
Well #1, the closest drinking water well to the site, is located
1,700 feet south, southwest of B&B.

3.3 Meteorology

The climate in Arvin as well as in the entire Central Valley
. is Mediterranean type (dry summers). Average climatic data for
Bakersfield, which is located 10 mile northwest of Arvin, was
obtained from National Weather Service and is consistent with
data obtained from weather stations near Arvin. The National
Weather Service data is summarized below and in Table 3.1.

Rainfall occurs primarily from November through April, with
average annual .precipitation ranging from five to ten inches.
The mean annual rainfall over the last 30 years was 5.87 inches.
Temperatures range over the year from averages in the winter
months in the 40s and 50s F° to averages in the summer months in
the low 80s F°. Average minimum temperatures for the winter
months are in the high 30s F°, and average maximum temperatures
in the summer months are in the high 90s F°. The prevailing wind
direction for most of the year is to the northwest; however, in
February, November and December the prevailing wind is to the
east, northeast. Prevailing wind speeds average 5 to 8 miles per
hour (mph). Sustained winds reach maximum speeds of between 30
and 50 mph, .while peak gusts reach maximum speeds of between 40
and 60 mph.

3.4 B8ite Ecology

A detailed discussion of the site ecology and an assessment
of ecological risks can be found in Appendix E. Summarized below
is a brief description of the site ecology taken from this
appendix. :

The area surrounding the site is arid/semiarid with no
surface water bodies. There are no wetlands or streams within
one-half mile of the site. Little or no native vegetation is
found on the site. Currently, the primary vegetation on-site is
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tumbleweed; however, coverage is insignificant. Little wildlife
has been seen on-site. This may be due to a lack of food and
appropriate habitat and suggests that the use of the site by
wildlife is insignificant. No significant ecological risks are
associated with the site.

3.5 Geologic and Hydrologic Setting

The geology in the Arvin area is comprised of alternating
layers and mixtures of gravel, sand, silt, and clay. This is
typical for sediment deposited within basins bounded by mountain
ranges where alluvial fan and braided stream environments produce
alternate layering that is heterogeneous and laterally
discontinuous. The presence of these alternating and
discontinuous layers of varying permeability produce both
confined and unconfined water bearing units.

The Tulare basin, which is part of the San Joaquin Valley
located in the Great Valley geomorphological province, is bounded
to the east by the Tehachapi Mountains. B&B is within two miles
of these mountains, on the distal end of an alluvial fan. The
eastern edge of the basin is fault controlled, bounded by the
White Wolf Fault to the southeast and the Edison Fault to the
northeast. These faults probably control the slope of geologic
units towards the east (Kern County Water Agency, 1988).

_ The unconsolidated deposits in the Arvin area are mostly
part of the younger alluvium map unit. This unit is
characterized as moderately permeable and consists of
unconsolidated sand, gravel, silt and clay which make up the
alluvium and stream-wash deposits (Wood & Dale, 1964). The major
groundwater features within the Arvin area consist of a deep
confined aquifer, which is located below the Corcoran Clay, and a
shallower confined aquifer (the B-zone), located above the
Corcoran Clay. In some previous reports the B-zone has been
referred to as the regional unconfined aquifer. The Corcoran
Clay has been described as a thick, impermeable layer of clay
which lies under much of the San Joaquin Valley (Kern County
Water Agency, 1991). The Arvin drinking and irrigation water is
drawn from the deep confined aquifer.

The RI focused on the surface soils, the vadose zone, and
the water bearing unit which make up the A-zone. Preliminary
data was also collected on the soil and groundwater in the B-zone
(see Section 1.1 and Figure 1.1). Discussed below are the
findings from the RI for data collected on the hydrology and
geology for the A- and B-zones under B&B.

3.5.1 Geology of A-Zone Soils

Soils located at the surface to a depth of approximately 85
feet below ground surface (bgs) at the B & B site are called the
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A-zone. Based on cross-sections (Figures 3.2 through 3.4) made
using the soil borings and the seismic reflection study,
individual beds are relatively flat lying across the site,
although cross-section A-A' shows that the A-zone water bearing
unit thins to the southwest of the site (Figure 3.3). Some beds
are continuous while others are more lenticular in nature. The
shallow soils may be divided into four general layers, which will
be discussed separately. However, these four layers are not well
defined in all areas. '

LAYER 1

The shallowest layer occurs from the surface to a depth of
about 25 to 35 feet. This layer, which consists predominantly of
silty sands, is thinner in the middle of the site and thickens
toward the mid southern site boundary. The sands range from fine
to coarse grained with occasional gravel up to 1/3-inch. The
sands are composed of dark mafic minerals, lithic fragments,
quartz, and mica, thus having a "salt and pepper" appearance.
Two soil samples were collected from this layer for geotechnical
analy51s. These samples have a laboratory permeability averaging
1.1 x 10~3 cm/sec (which is typical for a fine sand), a porosity
of 46%, moisture content of 5.1%, and a total organic carbon
(TOC) content of 16,500 mg/kg.

LAYER 2

The second layer extends from a depth of about 30 to 55 feet
bgs. This layer consists predominantly of silts and clays with
occasional thin sands. Small rootlet holes are common in this
zone, suggesting vegetation growth soon after deposition. Ten
soil samples were collected from this layer for geotechnical
analysis. The average soil porosity was 41% (three samples and
one duplicate); the average moisture content was 14.5% (nine
samples); permeability ranged from 10~ ~4 to 1076 cmn/sec (three
samples and one duplicate); and the averaged TOC content was
3,950 mg/kg. Hard, grayish-white calcareous nodules occur
between approximately 40 to 55 feet bgs. These nodules were
possibly caused by the evaporation of shallow groundwater or
ponds shortly after the time of deposition.

LAYER 3

The third layer is sandier than the second layer and extends
from approximately 55 to 75 feet bgs. This layer contains thin
bedded clays, silts, and sands and includes the water bearing
zone at about 65 to 75 feet. The sands are typically dirty,
consisting of quartz, rock fragments, mica, and some silt and
clay. Grain size varies from clay to fine (1/4-inch) gravel.

The map in Figure 3-5 shows the predominate lithology in the
A-zone saturated horizon. This figure show that the southeast
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area of the.site is the sandiest, and thus has the highest
permeability, while the area west of the site is the least
permeable, consisting of silt. and clay. The boundaries of the
third layer can not always be distinguished from adjacent layers.

Fourteen soil samples for various geotechnical analyses were
obtained from this layer during three phases of drilling. The
average values are 40% for porosity (three samples); moisture
content of 24% (three samples); TOC content of 55 mg/kg (two
samples); and 3 x 10™° cm/sec permeablllty (five samples).
Results from slug tests performed in four wells screened in this
zone show an average hydraulic conductivity of 4 x 10~ -4 cm/sec.
Since the lab measures the vertical permeability (k) of a soil
sample, while the slug test measures the horizontal k, it is not
surprising that the slug k is higher than the lab k. 1In
sedimentary deposits the horizontal k is typically much higher
than the vertical k.

LAYER 4

The base of the A-zone, that extends from approximately 75
to 85 feet bgs, is mostly sandy clay. Of the 10 soil samples
obtained from depths of 82 to 85 feet bgs, eight were
predominantly clays and silts (based on grain size analysis).
The remaining two samples were cla Xey to silty sand.
Permeability ranged from 1.0 x 10~% to 8.2 x 10~® cm/sec, with
1078 being the most common. Moisture content averaged 16.4%
(seven samples) and measured effective porosity was 34%. This
clay layer grades to sand in the southwest and was completely
missing approximately 900 feet south of the B&B property at
boreholes CA-01 and CA-28 (see Figures 3.2 and 3.3).

3.5.2 Hydrology of A-Zone Water Bearing Unit

Groundwater is first encountered at depths of about 65 to 72
feet bgs. 1In previous reports this water bearing layer has been
referred to as the perched zone. Water table elevations for July
1992 show a maximum variation of 3.1 feet between on-site wells
AP-01 and WA-04. Maps of the water table consistently suggest
that water moves west and south off the site (Figures 3.6 and
3.7). A possible limb or mound in the water table extends from
the southwest site corner, southward approximately parallel and
next to the railroad tracks. This groundwater limb has a similar
shape to the groundwater contamlnate plume which is discussed in
Section 4.

With only minor anomalies, the water levels in all wells
have steadily fallen over the last 18 months (Figures 3.8 and
Table 3.2). The drop in the water levels range from a maximum of
"7.19 feet in the upgradient well EPAS-4 to a minimum of 2.54 feet
in the downgradient well EPAS-2. The average drop in water
levels was 3.86 feet over this 18 month period in the nine A-zone
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wells. With the completion of nine additional wells, more
information is :now available. Over the last quarter an average
drop of 0.36 feet has taken place. Over both three month and 18
month periods the water table drop has been greatest in the
northeast and least in the southwest. This has caused a
flattening of the water table with a corresponding decrease in
groundwater velocity. It also suggests a decrease in upgradient
recharge to this layer.

The drop in the water table is probably a reflection of the
continuing drought in California, and possibly the cessation of
irrigation on the field located immediately to the east of the
site. A noticeable exception to the gradual decrease in the
water table is found in well AMW-1P. The one time high in the
water table in well AMW-1 in December 1991 was confirmed by water
levels in nearby borings (see Figure 3.8). This well is located
near a low spot on the site where rain water ponds and could
reflect recharge from such an event.

Two shallow wells are dry, namely EPAS-1 and AP-5. Well
EPAS-1 is screened from 77 to 87 feet bgs and appears too deep to
tap the water bearing zone. The tops of the screens in the five
closest surrounding wells range from 64 to 68 feet and the depth
to water in each well is 68 to 70 feet. Conversely, well AP-5
stopped approximately one foot short of the water table. AP-5 is
71 feet deep and depth to water in the new adjacent well (WA-03)
is 72 feet bgs.

Identification of the actual water bearing horizon is
difficult. When the water levels are plotted against lithology
-from individual wells, it appears that the water table may be in
sands, silts, or clays (see Figures 3.3 and 3.4). Likewise, the
sealing clay at the base of the A-zone is not always well
defined.

Based on a review of many boring and well logs, it appears
that the saturated thickness of this water bearing zone ranges
from 0 to 10 feet. The thickest portion occurs on an NW-SE line
running through the middle of the site (from well WA-5 to
borehole CA-29). The average saturated thickness is estimated at
4.5 feet based on July 1992 water levels. The basal clay (layer
4) turns to sand south of well WB-4, and no shallow water was
found south of this point. Where this clay pinches out may
provide an avenue for the shallow groundwater to infiltrate
downward to deeper zones. The fact that some vertical leakage
takes place on site, or just to the south of the site, is seen in
the chemicals that are found in the deeper (B-zone) groundwater
wells. -

As mentioned previously, the typical permeablllty, or s
hydraulic conductivity of the water bearing zone is 10~ 4 to 10
cm/s. The slug test report (E&E 1992) indicated an estimated
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groundwater velocity of 53 feet/year near the wells tested based
on permeability, gradient, and assumed porosity. This velocity
compares favorably with a groundwater contaminant plume that
extends +500 feet south of the site (see Figures 4.7 through
4-10).

The thinness of this zone and its low permeability will make
it difficult to extract groundwater effectively for site
remediation. The slug test results suggests that the yield of .
the tested wells would be less than 100 gallons per day per well.
Based on Figure 3-5, wells placed in the sandier area of the A-
zone, located near the south-east corner, may yield more water.
Flushing could increase, with time, the available drawdown,
gradient (and thus velocity), yield, and radius of influence of
extraction wells.

3.5.3 Overview of B-Zone Geology and Hydroloqgy

The B-zone starts below the basal A-zone clay at a depth of
about 85 feet bgs and extends to the regional Corcoran Clay at
depths of greater than 200 feet. Seismic reflection suggests a
basal reflection at approximately 300 feet which may be the
Corcoran clay. The B-zone makes up a second operable unit and
additional data will be required to better understand it.

Geology
The B-zone contains sand layers 5 to 15 feet thick that

consists predominantly of silty sands to gravelly sands to a
depth of approximately 180 feet. The sand layers are thicker and

~more continuous in the B-zone than in the A-zone (see the cross-

sections, Figures 3.3 and 3.4). The thicker sand layers indicate
that there were larger more continuous streams at the time of
deposition of the B-zone, than during A-zone deposition, or under
current conditions. More clay beds occur below a depth of 180
feet.

Unsaturated but fairly clean sands are typically found at a
depth of about 95 to 135 feet bgs. Water bearing sands are
labeled B-1, B-2, B-3, and B-3 ranging from the shallowest to the
deepest (see the log for boring CB-02 on Figure 3.4). The first
wet sand (called B-1) appears at a depth of approximately 150
feet bgs. Of the six deep boreholes that were geophysically
logged (CB-01, CB-02, CB-03, CB-04, CB-05, CB-06), the B-1 sand
is thickest and best defined at CB-02 and CB-05. This sand
appears to be fully saturated only at borehole 