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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Hawthorne Street
San Francisco, CA 94105-3901

MEMORANDUM

1.0 INTRODUCTION

The purpose of this document is to provide a Five-Year Review for the Brown & Bryant Inc., Facility Superfund Site.
This statutory Five-Year Review must be conducted pursuant to CERCLA section 121(c), NCP section 300.400(f)(4)(ii)
when the remediated waste will remain onsite after completion of the remedy at levels which preclude unlimited usage
and unrestricted exposure. This review (Type 1a) is applicable to sites at which remediation is ongoing and EPA is
present at the site (OSWER Directive 9355.7-02A, “ Supplemental Five-Year Review Guidance”, 7-26-1994).

2.0 SITE BACKGROUND

Location - The Brown & Bryant Inc., (B&B) facility is on an approximately five-acre parcel at 600 South Derby Road
in Arvin, California. This site is located approximately 18 miles southeast of the city of Bakersfield, and two miles west
of the Tehachapi Mountains.

Site Description - The site currently includes a vacant metal-framed warehouse, an open metal shed, and an aboveground
storage tank (Tank UN-32), each located on concrete foundations. The aforementioned structures are adjoined by asphalt
pavement, which extends out to the borders of the property. The asphalt is a RCRA cap in the site’s southern portion and
a non-RCRA cap in the site’s northern portion. The RCRA cap is a three feet cap consisting of several layers including
a Geogrid/sand layer, Geosynthetic clay liner, sand filter layer, aggregate base course and 3 inches of asphaltic concrete.
The non-RCRA cap consisted of compacted sub grade material overlaid with 3 inches of asphaltic concrete.

Adjoining Property Description - The site is bordered to the east by irrigated agriculture fields, to the north and south
by food packing and shipping facilities, and to the west by residential dwellings. Two schools and a park are located
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within 0.5 miles of the site. The Water District Supply Well 1 (Municipal Well 1), about 1,700 feet south-southeast of
the site, is one of five active wells that provide drinking water for the residences in Arvin.

Geology & Hydrogeology - The B&B facility is located approximately 425 feet above sea level in the Tulare sub-basin
of the San Joaquin Valley. It is located on the distal end of an alluvial fan. The soils underlying the site are alluvial
deposit comprised of alternating layers and mixtures of unconsolidated sands, silts, and clay. Soil underlying the site to
a depth of  80 feet generally consists of silty fine sand to fine sandy silt. Clean well-graded sand lenses and thin seams
of silty clay occur locally within these soils. The soils are thinly interbedded, with textural changes occurring every few
vertical inches. These textural changes are also believed to occur laterally.

The site geology has been divided into three zones, the A-zone, B-zone and the C-zone. The A-zone includes unsaturated
soil between the surface and 65 to 75 feet below ground surface (bgs) and includes the first water bearing unit, the
A-zone groundwater. The depth to groundwater in the A-zone varies between 65 and 85 feet bgs, as recorded in recent
groundwater depth measurements.

The B-zone includes unsaturated soil below the A-zone and the second lowest water-bearing unit (B-zone groundwater),
starting between at 150 to 165 feet bgs. The B-zone extends to at least 250 feet bgs and ends at a clay layer referred to
as the Corcoran Clay. The C-zone starts below the Corcoran Clay, which confines the drinking water aquifer.

Site History (1960 to 1993) - The B&B facility operated as an agricultural chemicals reformulator and custom applicator
facility from 1960 to 1989. The agricultural chemicals formulated at this facility included pesticides, herbicides,
fumigants, and fertilizers. In 1981, the facility was licensed under the Resource Conservation and Recovery Act (RCRA)
as a hazardous waste transporter.

Contamination of soil and groundwater resulted at the B&B facility from inadequate procedural controls, poor
housekeeping, chemical spills during operations, and leaks from a surface wastewater pond and sumps. The site formerly
contained tanks holding dinoseb and two unlined ponds for pesticide rinse water. An onsite 250,000-gallon waste pond
was noted as overflowing twice. The largest releases onsite were from the waste pond, a sump area, and a dinoseb spill
area.

Previous soil investigations conducted to a depth of 7 feet bgs indicated that dinoseb was the only contaminant of concern
(COC). The principal hot spot of dinoseb contamination occurred in the location of a former spill along the east fence
line. High concentrations of dinoseb in soils were also found scattered in three other locations onsite and low
concentrations were found over much of the site. The area of the highestdinoseb contamination was cleaned up in 1991.

Soil contamination between 7 feet bgs and the A-zone groundwater was found over much of the site, but was
concentrated at the sump area, the dinoseb spill area, the waste pond, and in a topographic low area between the pond
and the large storage pond in the site’s southwestern corner. Within these areas and over the entire site, six chemicals
were identified as occurring at elevated concentrations and to the greatest extent within the A-zone. These COCs included
1,2-dibromo-3-chloropropane (DBCP), 1,2-dichloropropane (1,2-DCP), 1,3-dichloropropane (1,3-DCP), ethylene
dibromide (EDB), 1,2,3-trichloropropane (TCP), and 2-sec-butyl-4,6-dinitrophenol (dinoseb).

All of the chemicals are volatile organic compounds (VOCs) except for dinoseb. The VOCs were found in the subsurface
soils over the entire site. The center of the sump area had the highest VOC concentrations. Concentrations were highest
in soils between 20 and 30 feet bgs, but were found at concentrations greater than 1 mg/kg over most of the A-zone
beneath the site. 1,2-DCP was the VOC found at highest concentrations, followed by DBCP, TCP, EDB, and 1,3-DCP.
In the pond area, the highest contaminant concentrations were found at a depth of 30 to 40 feet bgs.

The principal responsible parties (PRPs) for the onsite releases, as identified by the Environmental Protection Agency
(EPA), are Brown & Bryant Inc., Shell Oil Company, Atchison, Topeka and Santa Fe Railway and Southern Pacific
Transportation Company. The State of California first identified the B&B site as an environmental concern in the late
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1980’s. In October 1989, the site was added to the National Priorities List (NPL) for the contamination of soil and
groundwater with DBCP, chloroform, 1,2-DCP, 1,3-DCP, EDB, TCP, and dinoseb.

Subsequently, various emergency and removal actions were initiated to minimize or eliminate immediate threats to
human health and the environment. Furthermore, investigation activities were conducted to assist in determining long-
term corrective actions. Information and documents for the work conducted at the site are included in the Administrative
Record maintained by the EPA. Brief reviews of some of the work items conducted at the site are provided in the
following sections.

1987 - In 1987, Hargis & Associates (H&A) presented a work plan to assess the extent of soil and groundwater
contamination resulting from the release of onsite chemicals (H&A, 1987). The H& A work plan presented the results
of shallow soil sampling and the groundwater testing (Wells AMW-1 through AMW-4) conducted in 1984 by H&A. The
water and soil samples collected from these wells/borings were noted as having elevated COC concentrations. The
collected data was used to plan their on-site assessment. H&A implemented this work plan in 1987 and 1988 (H&A,
1988). H&A’s investigation included sampling vadose zone soils and the installation of six additional monitoring wells
(AP-1 through AP-5, and AR-1; each located onsite). COCs were detected in each of the wells.

In August 1987, Canonie Environmental excavated the shallow impacted soils beneath the former on-site sumps and pond
to depths of up to 12 feet. Soil samples collected from the base of the excavations were reported with elevated COC
concentrations. Groundwater testing was not conducted during this remedial action.

1993 Ecology and Environment, Inc. RI/FS - In August 1993, Ecology and Environment, Inc. (E&E) presented a
remedial investigation feasibility study report for the site. This report presented the findings of a remedial investigation
that included assessing groundwater in the A-zone aquifer and the B-zone aquifer. Seven COCs as well as approximately
49 other organic compounds were found widely distributed and at elevated concentrations in water within the A-zone.
The highest concentrations were observed in a well located near the former sump (AMW-2P), a well located west of the
sump (WA-6), and wells located near the former pond (AMW-1P, EPAS, and EPAS-3). The distribution of the
contaminants was consistent with the locations of the major source areas and followed a pattern consistent with
groundwater flow in the A-zone. 1,2-DCP was found to be the most wide-ranging contaminant in the A-zone (over 5.5
acres). This contaminant 1,2-DCP was also reported in water samples collected from wells in the B-zone.

1993 EPA Record of Decision - In November 1993, the EPA issued a Record of Decision (ROD) that described the
selected remedial action for the First Operable Unit (OU-1), surface and subsurface soils, andA-zone groundwater. The
Second Operable Unit (OU-2), the B-zone groundwater will be address in another ROD at the B&B Superfund Site. The
major components of the remedy identified in the ROD of 1993 included:

• Extract, treat, and re-inject groundwater of the shallowest groundwater unit

• Consolidate contaminated surface soil on the 1.2 acre portion of the site

• Construct RCRA Subtitle C cap over the 1.2 acre portion

• Construct a basic (non-RCRA) cap over the remaining portion of the site

The ROD of 1993 is the first of two planned operable units for this site. The First Operable Unit (OU-1)addresses the
surface soil, the subsurface soil and the shallowest groundwater unit, the A-zone groundwater. The function of OU-1 is
to address the principal threat at the site, the A-zone groundwater, and to address the surface soil exposure threat. OU-2
will address the B-zone groundwater unit.
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3.0 FIVE-YEAR REVIEW SUMMARY

1998 and 1999 -A part of the OU-1 remedy tasks were completed by Morrison Knudson Corporation (MK) in the latter
part of 1998 and the early part of 1999. At this time, shallow soil samples were collected throughout the site to further
assess the extent of impacted soil in areas with known COCs. Soil with elevated COC concentrations as well as existing
contaminated soil piles throughout the site were excavated and consolidated beneath the RCRA cap area. Approximately
70 cubic yards of contaminated soil were moved to the RCRA cap area and compacted. In addition to the assessing and
consolidating contaminated soil, MK also assisted in the removal of one 1,200-gallon underground storage tank,
demolition of small onsite structures, removal of onsite railroad tracks, removal of underground utilities, removal of
drums, and pressure washing the walls and floor of the warehouse. MK also managed the import of clean soil materials
to the RCRA cap area, site grading, and the construction of the RCRA and non-RCRA caps within the site.

February 1999 - In February 1999, E&E reported the results of groundwater sampling conducted in July 1998 and
January 1999 (E&E, 1999a and 1999b). The laboratory summaries indicated relatively elevated COC concentrations
remained within groundwater collected from the onsite and offsite wells. The areal distribution of four COCs was
provided with the July 1998 results. The four COCs were shown as underlying most of the site’s central and southern
portions, and extending offsite toward the southwest, south, and southeast.

June 1999 - In June 1999, MK presented a monitoring well completion report for Wells MW-1, MW-2, and MW-3 (MK,
1999a). These three wells were installed to serve as observation wells during aquifer testing of the three adjacent
extraction wells (EW-1, EW-2, and EW-3). The new monitoring wells were placed 8 to 15 feet from the extraction wells.
In August 1999, MK presented the results of a series of aquifer tests that were performed on the newly installed
extraction wells (EW-1, EW-2, and EW-3) and injection wells (IW-1 and IW-2) (MK, 1999b). The objectives of the
aquifer test were to determine the sustainable yield at each of the five test locations and the efficiency, specific capacity,
and hydraulic properties of the perched aquifer. Data collected were used to assess the viability of using the pump-and-
treat method for remediating the perched aquifer. Test results indicated a relatively low yield for extraction and injection
wells, suggesting only a limited success with the pump-and-treat method.

2000/2001 Groundwater Monitoring - Since July 2000, Panacea, Inc. (Panacea) has been conducting quarterly
groundwater monitoring of 23 wells within and adjacent to the site. A city well, Well-1, was also sampled during the
quarterly monitoring. Based on data collected during the quarterly sampling events (three since July 2000), the
groundwater contaminant plume within the A-zone was noted to cover an area roughly circular in shape, with a diameter
of approximately 950 feet. The center of the plume was roughly centered beneath of the RCRA-capped area. The
impacted groundwater extends more than 300 feet east and west of the site, and more than 450 feet south (roughly down
gradient) of the site. The contaminant plume within the A-zone extends east, south, and west to the farthest monitoring
wells.

Data collected by Panacea showed that the highest contaminant concentrations in groundwater in the A-zone remain
immediately south of the site’s southern side and within the vicinity of the aboveground storage tank. From this general
vicinity, the contaminants appear to have migrated out in each direction.

The COC 1,2-DCP was reported with the highest contaminant concentrations in the A-zone, ranging up to 62,800 :g/L.
The concentration of 1,2-DCP has remained at similar concentrations in the onsite wells during the quarterly monitoring
events. The COCs DBCP, dinoseb, TCP, and chloroform were also reported at relatively elevated concentrations. These
COCs are present beneath most of the site, and east, south, and west of the site. The highest concentrations of these COCs
are located in groundwater beneath and south of the site’s southern side, and beneath and west of the site’s southwestern
portion. The highest concentration of chloroform was reported in groundwater collected from a well (WA-2) located
approximately 450 feet southwest of the site.
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Panacea noted that a well-established contaminant plume has not been established within the B-zone after examining data
from existing groundwater monitoring wells. The detectable COCs within the B-zone were reported in wells located in
the site’s southern portions, and south of the site. COCs were detected within three of the B-zone wells (AMW-4R, WB2-
1, and WB2-3). The MCLs of COCs in two of the wells (AMW-4R and WB2-1) have been exceeded. The Arvin Water
District Well (Municipal Well 1) south of the site has remained clean of contaminants.

Tank Sludge and Water Removal – The impacted water within the onsite UN-32 tank was remediated through a closed
loop filtration system in the later part of 2000, and early 2001. After the successful completion of the tank water
remediation, the water was discharged into the city sewer system. The sludge within the tank is expected to be removed
and transported off-site for disposal within the next few months.

4.0 RECOMMENDATIONS

It is recommended that additional groundwater monitoring wells be installed within the A-zone and B-zone to assist in
delineating the extent of the impacted water out from the site. The new wells should be monitored in conjunction with
the existing wells, on a quarterly basis.

5.0 CONCLUSION

I certify that the remedy selected for this site remains protective of human health and the environment. The remedy is
expected to be protective of human health and the environment upon completion, and immediate threats have been
addressed. The approved Health and Safety Plan is in place for the current remedial investigation. EPA has confirmed
by ongoing groundwater monitoring during the current remedial investigation that the existing supply of water is not
impacted. Additional groundwater monitoring wells will be added under the current remedial investigation to fully
characterize the offsite groundwater at the Brown and Bryant Superfund site. Based on the expected continuing presence
of contamination at this site at levels which preclude unlimited use and unrestricted exposure, the next FiveYear Review
will be written by five years from the date of signature of this review.

Approved by:
Keith Takata, Director 
Superfund Division




