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MCL California maximum contaminant level 
mg/L milligrams per liter 
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MW monitoring well 
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RA remedial action 
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ACRONYMS AND ABBREVIATIONS (CONTINUED) 

SAP Sampling and Analysis Plan 
SARA Superfund Amendments and Reauthorization Act 
SCADA supervisory control and data acquisition 
scfm standard cubic feet per minute 
SVE soil vapor extraction 
SVOC semivolatile organic compound 
 
TBC to-be-considered 
TCE trichloroethene 
TCP trichloropropane 
TDS total dissolved solids 
TEFC totally enclosed, fan-cooled 
 
URS URS Group, Inc. 
 
VC vinyl chloride 
VOC volatile organic compound 
 
µg/L micrograms per liter 
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ES.0 EXECUTIVE SUMMARY 

This Remedial Design Report (RDR) presents the detailed design of the selected remedial action (RA) for the 
groundwater Operable Unit 1 (OU1) at the Cooper Drum Company Site (Site), located at 9316 South Atlantic 
Avenue, in South Gate, Los Angeles County, California.  

The OU1 (alternatively referred to as “impacted groundwater” or simply, “groundwater,” throughout this 
report) RA includes remedial systems for the source area and hydraulic control (containment) and treatment 
for the leading edge of the groundwater plume.  

The groundwater Source Area RA (Source Area System) consists of the following components: 

• Injection of ozone and hydrogen peroxide into the source area groundwater (i.e., in situ chemical 
oxidation [ISCO] using injection wells that form a permeable barrier to groundwater flow);  

• Extraction of groundwater downgradient of the ISCO barrier; and  

• Aboveground treatment and re-injection of this extracted groundwater upgradient of the ISCO 
barrier.  

The groundwater Downgradient Containment and Treatment RA (Downgradient Containment/Treatment 
System) includes: 

• Extraction of groundwater near the leading edge of the plume; 

• Installation of a permeable bioremediation barrier in the mid-plume area upgradient of the 
groundwater extraction; and 

• Discharge to sanitary sewer, with pretreatment of the extracted groundwater, if needed. 

This RDR provides the design criteria, including the design assumptions and parameters, used in developing 
the remedial design (RD) for OU1. 

ES.1 SITE HISTORY  

Since 1941, the Site was used by several companies to recondition and recycle used steel drums that once 
contained various industrial chemicals. The Cooper Drum Company operated from 1972 to 1992, 
reconditioning drums using a process that consisted of flushing and stripping the drums for painting and 
resale. Drum process waste was collected in open concrete sumps and trenches, resulting in releases to soil 
and groundwater beneath the site.  

By 1992, when the drum reconditioning business had been sold to Waymire Drum Company, the Cooper 
Drum Company facilities were retrofitted to provide an aboveground, enclosed system for containing liquids 
and wastes. Closed-top steel tanks were installed over the sumps, and the trenches were replaced with hard 
piping. The former hard-wash area (HWA) was closed and replaced with a new HWA in the Drum Processing 
Area (DPA), which also provided hard piping and secondary containment. Waymire Drum Company 
continued to operate the facility until 1996. Consolidated Drum Company was the drum-reconditioning 
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operator at the Site from 1996 until their departure in 2003. The facility was fitted to process plastic totes 
(large square containers) during this period.  

Since 2003, drum processing operations no longer occur at the Site and all drum processing equipment has 
been removed from the Site. Following the removal the drum processing operations, there were four new 
tenants at the Site, including a pallet company, a trucking and towing company, and two automotive repair/ 
salvage companies. As of June 2006, the automotive repair/salvage companies moved operations off site and 
the pallet company expanded there operations to the vacant property. 

The United States Environmental Protection Agency (EPA) conducted remedial investigation (RI) activities 
for Cooper Drum from 1996 to 2001. In June 2001, EPA added the Site to the National Priority List (NPL) of 
hazardous waste sites requiring remedial action. Site investigations conducted as part of the RI identified the 
former HWA as the primary source of contamination. The DPA also was identified as a source of 
contamination as a result of chemical spills that were documented during the 1980s. Following the remedial 
investigation/feasibility study (RI/FS) process, the Record of Decision (ROD) for the Site was signed on 
September 28, 2002. 

ES.2 CONTAMINANTS OF CONCERN AND CLEANUP GOALS 

Twelve hazardous substances are considered contaminants of concern (COCs) in OU1 groundwater: 1,2,3-
trichloropropane (TCP); trichloroethene (TCE); 1,2-dichloroethane (DCA); vinyl chloride (VC); 1,2-
dichloropropane (DCP); 1,1-DCA; cis-1,2-dichloroethene (DCE); tetrachloroethene (PCE); trans-1, 2-DCE; 
benzene; 1,1-DCE; and 1,4-dioxane.  

Except for 1,4-dioxane, which is a semivolatile organic compound (SVOC), all the other COCs are volatile 
organic compounds (VOCs). As stated in the ROD, the remedial action objective (RAO) for groundwater is 
restoration of the groundwater (through treatment) for beneficial use. Therefore, the cleanup goal for the 
majority of the Site VOCs is to achieve maximum contaminant levels (MCLs). However, the cleanup goal for 
1,2,3-TCP and 1,4-dioxane (for which an MCL has not been defined) is to achieve the practical quantification 
limit (PQL) and the preliminary remediation goal (PRG) for protecting sources of drinking water, 
respectively. See Table 2-1 for a list of all groundwater COCs and their respective cleanup goals. 

ES.3 HYDROGEOLOGIC FEATURES 

The main hydrogeologic features penetrated by borings and wells completed during the RI field investigation 
include the Bellflower Aquiclude, the perched aquifer, the Gaspur Aquifer, and the Exposition Aquifer. These 
units constitute a shallow aquifer and a deeper aquifer. The shallow aquifer consists of the saturated portion of 
the Bellflower Aquiclude, which incorporates the perched aquifer (approximately 35 to 40 feet below ground 
surface [bgs]), and the Gaspur Aquifer. The Bellflower Aquiclude extends to a depth of approximately 70 feet 
bgs, where the Gaspur Aquifer, which extends to a depth of approximately 110 to 120 feet bgs, underlies it. 
The upper portion of the deeper aquifer system is represented by the Exposition Aquifer, which underlies the 
shallow aquifer. The Exposition Aquifer has not been impacted by contamination originating from the Site. 

Data from investigations at the Site and adjacent sites indicates that groundwater flows in a predominantly 
southerly direction. Additionally, the groundwater contamination from adjacent sites have commingled with 
and impacted the Site plume.  
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ES.4 ROD SELECTED REMEDY FOR OU1 GROUNDWATER  

The Cooper Drum ROD (EPA, 2002) states the following selected remedy for the OU1 contaminated 
groundwater: 

“The cleanup strategy for groundwater contaminated with VOCs will use a combination of 
methods to achieve remedial goals and to restore the potential beneficial use of the aquifer as 
a drinking water source. An extraction/treatment system will be used for containment and 
remediation. Chemical in situ treatment will also be used to enhance the treatment of VOCs 
in groundwater, minimize the need for extraction, and reduce the potential for other VOC 
plumes in the vicinity to impact Cooper Drum.” 

The groundwater remedy design strategy, as described in Sections ES.5 and ES.6, respectively, for the 
contaminated plumes in the source area and the downgradient area, is consistent with the ROD selected 
remedy. 

ES.5 DESIGN STRATEGY FOR OU1 SOURCE AREA  

The remedial alternative selected to reduce COC concentrations in the OU1 Source Area is use of ISCO in 
conjunction with groundwater extraction, treatment, and injection. The OU1 Source Area Design is shown on 
Sheet C-1 of the design drawings, included under a separate tab to this volume (Volume I) of the report. 

Ozone will be used as the primary oxidant during the ISCO activities. Hydrogen peroxide may also be used as 
a co-oxidant depending on site conditions and the results of the ozone-only injection. The remediation 
equipment will be capable of injecting both the oxidants.  

The results of a bench-scale test and a field treatability test of ISCO, using ozone and hydrogen peroxide 
(O3/H2O2), have indicated that complete destruction of the Site COCs can be achieved. The destruction 
mechanism is through direct oxidation by ozone, as well as oxidation by the hydroxyl radical, a potent and 
non-selective oxidizing reagent. The hydroxyl radical forms when ozone alone is applied, but its formation is 
enhanced when ozone is combined with hydrogen peroxide in appropriate molar ratios (i.e., less than 1.0 
mole: mole of O3/H2O2).  

Oxidant injection wells will be installed in the source area (as delineated by a composite 100 parts per billion 
[ppb] concentration contour of TCE, cis-1,2-DCE, and 1,4-dioxane originating in the former HWA), forming 
a permeable, V-shaped barrier to the groundwater. Twelve new O3/H2O2 injection wells (henceforth referred 
to as peroxone wells; denoted Pox-1 through Pox-12) will be installed in the source area. Three existing 
peroxone wells (Mox-1, Mox-2, and Mox-3), previously used during the field treatability study, will also be 
utilized. The O3/H2O2 will be supplied via a commercially available ISCO system. Additional components of 
the OU1 Source Area design strategy will include the following. 

• Extraction of groundwater downgradient of the ISCO barrier. 

• Aboveground treatment and injection of this extracted groundwater upgradient of the ISCO 
barrier. 
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The extraction well, installed downgradient of the ISCO barrier, will provide hydraulic control in the source 
area, and maximize groundwater flow through the permeable barrier. Based upon flow modeling results, use 
of groundwater extraction and injection upgradient may also shorten the cleanup time. The placement of the 
extraction will be geared toward capture of the 10 ppb isoconcentration contour for 1,4-dioxane and any 
portions of the source area plume that lie beyond the ISCO system area of influence. The extracted 
groundwater, estimated at approximately 25 gallons per minute (gpm), will be treated aboveground in a VOC 
and 1,4-dioxane treatment unit. This unit will also be used for cleanup of approximately 5 gpm of 
groundwater extracted from the perched aquifer (as described in the RDR for soil). A liquid-phase granular 
activated carbon (LGAC) unit will be used as required, to further polish the treated water. The treated 
groundwater, at a total rate of approximately 30 gpm, will then be injected into the shallow Gaspur Aquifer 
via two injection wells, at 15 gpm each, placed upgradient of the permeable ISCO barrier. 

ISCO system operation is anticipated to continue over a period of three years, after which the capture and 
treatment of the residual COCs in groundwater would be addressed by the extraction/treatment system(s) in 
the source area and/or downgradient area. The ISCO remediation equipment will be housed on Site, in a 
closed warehouse located along Rayo Avenue, adjacent to the aboveground treatment compound.  

ES.6 DESIGN STRATEGY FOR OU1 DOWNGRADIENT CONTAINMENT AND 
TREATMENT STRATEGY 

The OU1 downgradient containment and treatment strategy includes extraction of groundwater at the leading 
edge of the OU1 contamination plume and the use of an in situ permeable bioremediation barrier (for 
enhanced reductive dechlorination) to expedite remediation of a portion of the plume between the source area 
system and the downgradient containment and treatment system. 

Two groundwater extraction wells (designed to extract approximately 20 gpm each) will be installed at the 
leading edge of the 5 ppb TCE groundwater plume (downgradient of the source area extraction well, along 
McCallum Avenue). A 350-foot-long permeable bioremediation barrier also is to be installed upgradient of 
the extraction wells, along Southern Avenue, to enhance reductive dechlorination of VOCs in groundwater, as 
it flows across the barrier. The groundwater RA design currently includes piping of the extracted water back 
to the Source Area groundwater treatment plant and after treatment (including for 1,4-dioxane, if necessary), 
to discharge the water to the sanitary sewer location on site. However, a final determination as to whether 
pretreatment of the extracted water prior to discharge will be necessary can only be made when the two 
groundwater extraction wells are installed and sampled.  

The placement and operation of the groundwater extraction wells will be designed to minimize the impact of 
adjacent plumes, while also providing hydraulic control of the groundwater through the permeable 
bioremediation barrier. The combined effect would be to further enhance/accelerate the treatment of Site 
groundwater and to reduce the time until cleanup goals are reached. Installation of a permeable bioreme-
diation barrier along Southern Avenue would reduce the targeted treatment area for pump and treat to the area 
between Southern and McCallum Avenues. As mid-plume COC concentrations are biodegraded along 
Southern Avenue, the results of the Hydrogen Release Compound (HRC) pilot test and analytical pore 
volume modeling indicate that the required operation time of the extraction wells could be significantly 
reduced, possibly from upwards of 35 years down to 20 years or less. 
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1.0 INTRODUCTION 

In June 2001, the United States Environmental Protection Agency (EPA) added the Cooper Drum Company 
Site (Site) to the National Priorities List (NPL) of hazardous wastes sites requiring remedial action. URS 
Group, Inc. (URS) completed a remedial investigation/feasibility study (RI/FS) report for the Site in May 
2002. The RI/FS summarized previous investigations; the nature and extent of contamination; a human health 
risk assessment (HRA); contaminants of concern (COCs); remedial investigation (RI) activities, conclusions, 
and recommendations; remedial action objectives (RAOs); and an evaluation of remedial action (RA) 
alternatives. The selected RAs are detailed in the Record of Decision, Cooper Drum Company, City of 
Southgate, California Record of Decision (EPA, 2002). The Site has been categorized into two operable units 
(OUs) for the remedial phase: OU1 (alternatively referred to as “impacted groundwater” or simply, 
“groundwater,” throughout this report) consists of the impacted shallow (Gaspur) aquifer; and OU2 consists 
of the impacted soil and a perched aquifer in the source area. This Remedial Design Report (RDR) presents 
the detailed design for the groundwater (OU1) RA. The detailed design for the soil and perched aquifer (OU2) 
RA is presented in the report titled Soil Remedial Design Report Operable Unit 2 Cooper Drum Company 
Superfund Site (URS, 2007a). 

1.1 PURPOSE AND OBJECTIVES 

This RDR presents the design for the selected impacted groundwater RA at the Cooper Drum Company Site 
in South Gate, Los Angeles County, California (see Figure 1-1). The groundwater RA includes remedial 
systems for the source area and hydraulic control (containment) and treatment for the leading edge of the 
groundwater plume.  

The groundwater Source Area RA (Source Area System) consists of the following components: 

• Injection of ozone and hydrogen peroxide into the source area groundwater (i.e., in situ chemical 
oxidation [ISCO] using injection wells that form a permeable barrier to groundwater flow);  

• Extraction of groundwater downgradient of the ISCO barrier; and  

• Aboveground treatment and re-injection of this extracted groundwater upgradient of the ISCO 
barrier.  

The groundwater Downgradient Containment and Treatment RA (Downgradient Containment/Treatment 
System) includes: 

• Extraction of groundwater near the leading edge of the plume; 

• Installation of a permeable bioremediation barrier in the mid-plume area upgradient of the 
groundwater extraction; and 

• Discharge to sanitary sewer, with pretreatment of the extracted water, if needed. 

This RDR provides the design criteria, including the design, assumptions, and parameters used in developing 
the groundwater remedial design (RD). The RA was selected in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended by the Superfund 
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Amendments and Reauthorization Act of 1986 (SARA), and, to the extent possible, the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP). The selection was based on the Administrative 
Record file for the Cooper Drum Company Site and is detailed in the Record of Decision (ROD) (EPA, 
2002).  

As stated in the ROD, the cleanup strategy for the Site will use a combination of methods to achieve remedial 
goals: 

• An extraction/treatment system will be used for containment and remediation; 

• In situ treatment, in the form of oxidation and/or enhanced reductive dechlorination, will also be 
used to enhance the treatment of volatile organic compounds (VOCs) in groundwater, minimize 
the need for extraction, and reduce the potential impact for other VOC plumes in the vicinity to 
impact Cooper Drum; and 

• Treated groundwater will be reinjected into the contaminated aquifer, and/or discharged to the 
Publicly Owned Treatment Works (POTW) sanitary sewer system. 

The RA for impacted groundwater as delineated in this RDR encompasses all the components of the ROD 
selected remedy. The only exception to the ROD is the addition of the semivolatile organic compound 
(SVOC) 1,4-dioxane as a Site groundwater COC, as a result of the discovery of this compound during the RD 
investigation. An advanced oxidation process has been added to the RA to address remediation of this SVOC 
in the groundwater.  

The RA for impacted soil is presented in the above-referenced design document (URS, 2007a). The proposed 
OU2 soil RA includes: 

• Dual-phase extraction (DPE) in two areas of the Site that are believed to be the source areas for 
vadose zone contamination: the former Hard Wash Area (HWA) and the Drum Processing Area 
(DPA) (see Figure 1-2);  

• The DPE will include soil vapor extraction (SVE) and dewatering of the shallow perched zone, 
which appears to be continuous beneath the Site; 

• Groundwater extracted from the perched aquifer will be treated with an ex situ (aboveground) 
treatment system; and 

• The treatment system effluent will be reinjected into the shallow aquifer along with groundwater 
from the herein described Source Area RA.  

It is anticipated that the OU2/soil RA will be performed prior to, or concurrently with, the OU1/groundwater 
RA. For improved cost-effectiveness, the same ex situ groundwater treatment system can be used for both 
OUs. The proposed ISCO barrier in the groundwater source area would be directly beneath the DPE system in 
the HWA. Therefore, concurrent operation of the groundwater and soil RAs would also afford control of 
ozone and other off-gases that may escape into the vadose zone from the groundwater. 
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1.2 SITE DESCRIPTION AND HISTORY 

1.2.1 Site Description 

The Site is located at 9316 South Atlantic Avenue in South Gate, Los Angeles County, California. It is 
identified as EPA ID CAD 055753370 (Latitude 33 56’ 49” N, Longitude 118 11’42”W). The Site, which 
consists of 3.8 acres of mixed residential, commercial, and industrial land use, is 10 miles south of Los 
Angeles and approximately 1,600 feet west of the Los Angeles River (Figure 1-1). Site facilities include drum 
processing and storage areas, an office, a warehouse, and maintenance buildings. The HWA is in the 
northeastern area of the Site, which also includes a covered shed area. The drum processing building, which is 
referred to as the DPA in this report, is located along the southern property boundary. All buildings have 
concrete floors, and the entire facility has been asphalt-paved since 1986. The Tweedy School on the adjacent 
property has been closed since 1988 because of a concern that children attending the school could be exposed 
to contamination migrating off site. 

1.2.2 Site History 

Following is a history of the Site use for the reconditioning and recycling of steel drums containing residual 
chemicals. 

• Since 1941, the northern portion of the Site has been owned and operated by drum recycling 
companies. The use and ownership of the southern portion of the Site prior to 1971 is unclear. 
The Cooper Drum Company purchased both parcels and operated the facility from 1972 until 
1992. 

• Reconditioning activities took place within the present-day DPA (Figure 1-2), in the central 
portion of the Site. When necessary, heavy duty cleaning, called “hard washing,” was performed 
in the northeastern portion of the Site (the former HWA shown on Figure 1-2). Caustic fluids, 
generated by reconditioning and hard washing activities, and waste materials removed from 
inside the drums were collected in open concrete sumps and trenches. This led to the 
contamination of the soil and groundwater beneath the Site. Recent investigations have shown 
that most contamination at the Site can be traced to the HWA and the DPA.  

• By 1992, when the drum reconditioning business had been sold to Waymire Drum Company, the 
Cooper Drum Company facilities were retrofitted to provide an aboveground, enclosed system 
for containing liquids and wastes. Closed-top steel tanks were installed over the sumps, and the 
trenches were replaced with hard piping. The former HWA was closed and replaced with a new 
HWA in the DPA, which also provided hard piping and secondary containment. 

• Waymire Drum Company continued to operate the facility until 1996. Consolidated Drum 
Company was the drum-reconditioning operator at the Site from 1996 until their departure in 
2003. The facility was fitted to process plastic totes (large square containers) during this period. 

By 1992, an aboveground, enclosed system was used for containing liquids and wastes. The Cooper Drum 
Company continued to operate the facility until 1992. In 1992, the drum reconditioning business was sold to 
Waymire Drum Company, which operated the facility until 1996. Since 1996, Consolidated Drum Company 
has been the drum-reconditioning operator at the Site. The facility was fitted to process plastic totes (large 
square containers) during this period.  



GROUNDWATER REMEDIAL DESIGN REPORT Section 1.0 
OPERABLE UNIT 1 September 2007 
Cooper Drum Company Superfund Site Page 1-4 
URS Group, Inc.  
Contract No. 68-W-98-225/WA No. 047-RDRD-091N 

K:\Wprocess\00147\Cooper Drum\GW RDR\OU1 Rmdl Dsgn.doc 

1.2.3 Current Site Operations 

Consolidated Drum Company terminated its lease with the Cooper Trust in October 2003 and moved its 
operations to off-site facilities. All drum-recycling equipment and associated containment piping and tanks 
were removed from the Site. Currently, the Site is fully operational; however, drum operations no longer 
occur at the Site. There were four new tenants, including a pallet company, a trucking and towing company, 
and two automotive repair/salvage companies. As of June 2006, the automotive repair/salvage companies 
moved operations off-site and the pallet company expanded its operations to the vacant property. 

1.3 Report Organization 

This RDR includes the following: 

• Section 1.0 A brief introduction of the Site, Site history and current Site operations 

• Section 2.0 A summary of the remedial investigations performed at the Site 

• Section 3.0 A summary of the Record of Decision for the Site  

• Section 4.0 The general design strategy and detailed design for the remediation of impacted 
groundwater  

• Section 5.0 The construction and implementation details 

• Section 6.0 The environmental and public impact reduction plan 

• Section 7.0 References 
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2.0 REMEDIAL INVESTIGATION SUMMARY 

2.1 PREVIOUS INVESTIGATIONS 

From 1984 through 1989, the Los Angeles County Department of Health Services (LACDHS) issued several 
Notices of Violation to the Cooper Drum Company as a result of incidents involving the release of hazardous 
substances at the Site. The LADHS required the Cooper Drum Company to conduct investigations of soil and 
groundwater. In 1989, the California Department of Health Services, now known as the Department of Toxic 
Substances Control (DTSC), also collected soil samples from under the DPA. These studies, coupled with 
investigations conducted as part of the RI/FS, identified 13 hazardous substances as COCs in groundwater. 
Except for 1,4-dioxane, which is considered an SVOC, all the other Site COCs are VOCs. The groundwater 
COCs and their cleanup levels are listed in Table 2-1. 

Under LADHS direction, consultants for the Cooper Drum Company excavated and removed contaminated 
soil from the property and from the adjacent Tweedy Elementary School, after caustic fluids leaked from 
trenches under the DPA building onto school property. To assess impacts to groundwater in the uppermost 
aquifer beneath the Site (approximately 40 to 80 feet below ground surface [bgs]), four monitoring wells were 
installed on Site and one upgradient well was installed off Site. 

The groundwater beneath the Site was identified as contaminated with VOCs. In 1987, the City of South Gate 
closed four municipal water supply wells found to contain PCE. These wells are in South Gate Park, within 
1,500 feet southwest of the Site. At that time, the City listed the Cooper Drum Company as a possible source 
of the PCE contamination; however, recent investigations indicate that groundwater contamination found 
beneath the Site did not contribute to the deeper groundwater contamination affecting those municipal wells. 
The groundwater contamination originating from the Site is moving to the south, not toward the municipal 
wells. It is confined to the upper aquifer and is not currently affecting any drinking water supplies in the City 
of South Gate, because the municipal wells are completed in deeper aquifers. 

The Tweedy School, on the adjacent property, was closed in 1988 because of the concern that children 
attending the school could be exposed to contamination migrating from the Site and from other industrial 
operations in the area. 

Based on the discovery of the soil and groundwater contamination, EPA first proposed the Cooper Drum 
Company Site for inclusion on the NPL in 1992. EPA issued the General Notice and 104(e) letters to the 
Cooper Drum Company owners and operators at that time. During 1993, EPA met with Arthur Cooper, the 
Site owner and previous operator (before Waymire Drum Company took over operations in 1992), who was 
considered a potentially responsible party (PRP). The purpose of the meeting was to discuss the special notice 
letter EPA was planning to send to him and to begin negotiations for an Administrative Order on Consent 
(AOC) to conduct the RI. Later that same year, the Cooper estate declared bankruptcy upon the death of Mr. 
Cooper. Given its lack of assets, the Cooper estate was no longer considered a viable PRP to help pay for the 
Cooper Drum Company investigation and remediation. Consequently, the Site became a fund-lead site, where 
Superfund trust fund money is used for Site activities. Based on additional Site investigation data collected by 
EPA, the Site was proposed for the NPL in January 2001. In June 2001, the EPA added the Site to the NPL of 
hazardous waste sites requiring remedial action. 
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EPA conducted the RI activities for Cooper Drum from 1996 to 2001. EPA initiated a soil gas survey in 1996 
to identify potential hot spots (areas where contaminant concentrations of VOCs are the highest) for a Phase 1 
RI. This investigation identified “hot spots” in the vicinity of the former HWA, in the northeastern portion of 
the property, and in the DPA, in the central portion of the property. The Phase 1 RI was designed to further 
investigate the potential presence of VOCs, SVOCs, and metals in soil and groundwater beneath the Site and 
the adjacent Tweedy School property. Based on the results of the Phase 1 RI, EPA expanded its investigation 
of soil and groundwater to delineate the extent of contamination as part of a Phase 2 RI conducted between 
September 1998 and March 2001. The complete RI report, Cooper Drum Remedial Investigation Feasibility 
Study Report (the Site RI/FS) (URS, 2002) was released in May 2002. 

The main hydrogeologic features penetrated by borings and wells completed during the RI field investigation 
include the Bellflower Aquiclude, the perched aquifer, the Gaspur Aquifer, and the Exposition Aquifer. These 
units constitute a shallow aquifer and a deeper aquifer. The shallow aquifer consists of the saturated portion of 
the Bellflower Aquiclude, which incorporates the perched aquifer (approximately 35 to 40 feet bgs) and the 
Gaspur Aquifer. The Bellflower Aquiclude extends to approximately 70 feet bgs, where the Gaspur Aquifer, 
which extends to a depth of approximately 110 to 120 feet bgs, underlies it. The upper portion of the deeper 
aquifer system is represented by the Exposition Aquifer, which underlies the shallow aquifer. These 
hydrogeologic units are presented on generalized geologic cross-sections shown in Figure 2-1. 

Nearby properties have undergone investigation as sources of groundwater contamination under the direction 
of the Los Angeles Regional Water Quality Control Board (RWQCB), including the Jervis Webb site (north 
of the Site), two former Dial Corporation sites (northeast and east of the Site), and the Seam Master site 
(southeast of the Site). Data from investigations at these three sites indicate that groundwater flows in a 
southerly direction. High TCE concentrations in the shallow aquifer have been detected under the Jervis 
Webb site (33,000 parts per billion [ppb]) and in a downgradient monitoring well (6,700 ppb) 200 feet 
upgradient from and northeast of the Site. Similar TCE concentrations (up to 16,000 ppb) have been detected 
in the groundwater beneath the Seam Master site. Given its proximity, the groundwater contamination from 
Jervis Webb may have commingled with and impacted the Cooper Drum Site plume. Based on investigation 
activities performed during the RD, groundwater contamination from the Seam Master site has commingled 
with the downgradient (outside the property boundary) portion of the Cooper Drum Plume. The need to 
reduce commingling of these two plumes was an important consideration during remedy selection. 

The RI/FS (URS, 2002) confirmed that waste collected in open concrete sumps and trenches resulted in 
releases to soil, and that migration of some of these contaminants impacted the shallow aquifer beneath the 
Site. The primary source of contamination was the HWA, where drum-processing operations took place until 
1976, when they were moved to the DPA on the southern side of the property. The DPA also became a source 
of contamination as a result of chemical spills that were documented during the 1980s. Beginning in 1987, the 
Cooper Drum Company facilities were upgraded to prevent any further release of chemical wastes and to 
meet environmental regulations. By 1992, the former HWA was closed and replaced with a new HWA in the 
DPA and aboveground, enclosed systems were in place. 

Site operations have resulted in the discharge of contaminants to the surface soil, vadose zone, and underlying 
groundwater. Various chemicals have been released to the Site and VOCs and SVOCs are found in both the 
vadose zone and groundwater.  
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2.2  SUPPLEMENTAL RI DATA 

The ROD for the Cooper Drum Site was signed on September 28, 2002. The ROD-selected groundwater RA 
is discussed in Section 3.0 of this RDR.  

California DTSC agreed with the selected groundwater remedies stated in the ROD, provided additional data 
were collected to address data gaps prior to implementation of the selected remedies. EPA included the 
following component in the selected groundwater remedy to address these concerns. 

• Conduct additional groundwater sampling to further define the downgradient extent of the VOC 
contamination (beyond the property boundary). 

This component was addressed and reported in the Remedial Design Technical Memorandum for Field 
Sampling Results (URS, 2006a). Reported data pertinent to soil, soil gas, and the perched aquifer was also 
presented in the soil RDR (URS, 2007a). However, it was noted in the above-mentioned technical 
memorandum that additional groundwater sampling was required to accurately define the southeastern 
groundwater plume boundary. In order to accomplish this, additional depth-discrete groundwater sampling 
using cone penetrometer testing (CPT) and HydroPunch sampling was conducted during February/March of 
2007 and the results were reported in Addendum No. 2 to the field sampling results (URS, 2007b). This 
addendum is included as Appendix B to this report. A summary table of historical VOC and 1,4-dioxane 
groundwater sampling results are also included in Appendix B. 

A discussion of the rationale for the CPT/HydroPunch investigation is provided in Section 2.2.1. A summary 
of the investigation results is presented in Section 2.2.2. On the basis of these results, recommendations for 
installation of new monitor wells are provided in Section 2.3. 

2.2.1 Rationale for the 2007 CPT/HydroPunch Investigation  

The 2007 CPT/HydroPunch investigation was performed by EPA to further define the lateral extent of the 
Cooper Drum Plume and complete the RD for the Site. The CPT/HydroPunch data provide the basis for 
selecting the locations of new monitor wells. At this time, monitor wells have only been installed within the 
Cooper Drum plume. New monitor wells would provide a fixed sampling location to: 

• Determine groundwater flow direction downgradient of the Site; 

• Define plume boundaries; 

• Monitor plume migration off-Site; and  

• Gauge the effectiveness of remedial actions.  

In addition to the above-mentioned reasons, new monitor wells outside the Cooper Drum plume are required 
to verify the location of other plumes. During the CPT/HydroPunch investigation, depth-discrete groundwater 
samples collected outside the Cooper Drum plume indicated that the Site plume is commingling with an 
adjacent plume. 
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2.2.2 2007 CPT/HydroPunch Sampling Results 

Five CPT/HydroPunch borings (CPT-40 through CPT-45) and four HydroPunch-only borings 
(HydroPunch-8, HydroPunch-26, HydroPunch-35, and HydroPunch-36) were installed between February 26 
to March 1, 2007 to obtain lithologic data and/or depth-discrete groundwater samples to further delineate the 
groundwater contamination. Figure 2-2 shows the CPT and HydroPunch boring locations. The HydroPunch 
borings were installed at locations which had been sampled during prior investigations (i.e., CPT-8, CPT-26, 
CPT-35 and CPT-36); therefore, these locations were designated with an HydroPunch, because lithologic data 
was available from CPTs in the vicinity of the HydroPunch borings. 

The lithologic data from the new CPTs were consistent with prior data, which indicated the presence of a 
relatively sandy unit from approximately 60 to 100 feet bgs. This unit begins in the eastern portion of the Site 
along Rayo Avenue, and trends to the south and southeast. 

VOC and 1,4-dioxane analytical data for the February/March 2007 sampling event are presented in Table 1 of 
Appendix B (included in Volume II of this report). Select VOC and 1,4-dioxane results are presented on 
Figure 2-2, which has an expanded base map and also includes the August 2006 TCE results from monitor 
wells (URS, 2007c). TCE concentrations are considered representative of the lateral extent of the Cooper 
Drum plume. Results from the February/March 2007 CPT/HydroPunch investigation indicate the following: 

• The leading edge of the Cooper Drum plume (as represented by TCE) appears to be slightly 
south of McCallum Avenue, as depicted on Figure 2-2. The estimated Cooper Drum plume 
boundary and the plume(s) boundary(s) to the east cannot be finalized until the groundwater flow 
direction and COC concentrations can be established, based on sampling results from proposed 
new monitor wells. Based on the current monitor well data, the recent CPT/HydroPunch data, 
and the water level data from the Cooper Drum Site, the 5 micrograms per liter (µg/L) TCE 
contour line boundary for the Site plume was estimated for the purpose of developing the 
groundwater remedial design. Note that an estimated area of plume convergence (commingling 
with off-site plumes) is depicted on Figure 2-2. 

• VOC concentrations in the downgradient area of the Cooper Drum plume appear to be higher in 
the lower portion (90 to 110 feet bgs) of the Gaspur Aquifer.  

• Concentrations (up to 830 µg/L of TCE) of VOCs south of Southern Avenue are significantly 
above those observed in the Cooper Drum plume. These elevated VOC concentrations are 
present from the depth range of approximately 62 to 85 feet bgs, beginning at CPT-40 and 
continuing to the south at CPT-41, CPT-42 and CPT-45. The VOCs would appear to be 
emanating from the area of CPT-10 and CPT-21, located in the eastern portion of the Seam 
Master site. Results from these two CPTs have shown TCE concentrations of up to 16,000 µg/L 
from this depth range. Assuming the source of VOCs at CPT-45 is from the Seam Master site, 
groundwater flow directions may be south to southwest.  

• The high TCE concentration at the 100-foot bgs depth from CPT-40 (as compared to the 
shallower results) suggest this contamination may not be associated with the Seam Master site 
and could be associated with the Jervis Webb site and/or the Cooper Drum plume. Further 
investigations are required to determine the source of this contamination. 

• 1,4-Dioxane concentrations appear to higher in the Cooper Drum plume, as compared to results 
from the CPTs sampled to the east and downgradient of the Cooper Drum plume. Generally, all 
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1,4-dioxane results from CPT-40 to CPT-42 and CPT 45 were less than 2 µg/L. The only 
exception would be the 88-foot bgs sample from CPT-40, which showed a 1,4-dioxane 
concentration of 12 µg/L. 

On the basis of the above sampling results, recommendations for new monitor wells are provided in 
Section 2.5. 

2.3  RECOMMENDATIONS FOR NEW MONITORING WELLS 

As discussed above, monitor well installations are necessary to confirm the CPT/HydroPunch depth- discrete 
sampling results, establish groundwater flow patterns, track plume migration, and evaluate the RA 
performance. Well installations are also necessary within and to the south of the Seam Master Site to further 
characterize VOC contamination in that area. 

To characterize the Cooper Drum plume, recommendations for new monitor well installation are: 

• To address the downgradient extent of the Cooper Drum Plume, two monitor well pairs 
completed in the middle and lower portion of the shallow Gaspur Aquifer are recommended on 
McCallum Avenue, in the vicinity of CPT-44 and CPT-43 (see proposed new wells MW-34A/B 
and MW-35A/B on Figure 2-3). 

• Two monitor wells completed in the lower portion of the Gaspur Aquifer at the locations of 
MW-25 and MW-31 are recommended (see proposed new wells MW-25B and MW-31B on 
Figure 2-3). At these locations, existing wells MW-25 and MW-31 are completed in the middle 
portion of the Gaspur Aquifer; and MW-26 and MW-32 are completed in the upper portion of the 
deeper Exposition Aquifer.  

• One monitor well screened from 85 to 90 feet in the Gaspur Aquifer, to be located in the vicinity 
of CPT-35, adjacent to the curb line on Southern Avenue is recommended (see proposed new 
well MW-38A on Figure 2-3). 

• One monitor well pair completed in the middle and lower portion of the shallow Gaspur Aquifer 
in the vicinity of CPT-22, inside the Site fence line (see proposed new wells MW-39A/B on 
Figure 2-3). 

Data from the proposed new wells would be used to (1) further characterize COC distribution in the Cooper 
Drum plume and (2) evaluate the effectiveness of the ISCO barrier in the source area and the permeable 
bioremediation barrier to be installed along Southern Avenue as part of the RA.  

Regarding the Site plume commingling with the adjacent plumes to the east, the following recommendations 
are made: 

• Install one monitor well pair to be completed in the middle and lower portion of the shallow 
Gaspur Aquifer and located on Southern Avenue in the vicinity of CPT 40 (see proposed new 
wells MW-37A/B on Figure 2-3). The deeper well would be useful to address deep contamina-
tion which may be related to upgradient sources. Water levels from these locations should assist 
in establishing flow directions from the Seam Master site. 
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• Install one monitor well pair to be completed in the middle and lower portion of the shallow 
Gaspur Aquifer and located on Adella Avenue, approximately 100 feet south of the intersection 
of McCallum Avenue (see proposed new wells MW-36A/B Figure 2-3). It is expected that the 
well completed in the lower Gaspur Aquifer (approximately 95 to 110 feet bgs) would define the 
downgradient extent of the Cooper Drum plume, since the VOC concentrations above this depth 
interval appear to be significantly higher than in other areas of the Cooper Drum plume and not 
attributed to it. 

Therefore, the groundwater RA includes the installation of 13 new monitor wells. As shown on Figure 2-3 
and discussed in Section 4.2, the RA also includes installation of three new groundwater extraction wells. One 
well (SEW-1) will be installed just south of the Site along Rayo Avenue and two wells (DEW-1 and DEW-2) 
will be installed farther south, along McCallum Avenue. Sheet C-6 (Volume I) shows the design drawing for 
typical single-completion monitor wells and extraction wells. 

Until the new monitor wells are installed, there will remain some uncertainty regarding the treatment 
requirements for the groundwater extracted by the downgradient extraction wells. For example, it is possible 
that 1,4-dioxane concentrations may be low enough so as to not require treatment. However, based on VOC 
sample results from the existing monitor wells and from CPT locations, it is expected that VOC 
concentrations will be greater than cleanup goals and will, therefore, require treatment. Based on these 
expectations, and in order to effectively use the Site property and existing infrastructure, the groundwater RA 
design currently includes piping of the extracted water from the downgradient area back up to the Site 
groundwater treatment compound for treatment of VOCs and, if required, 1,4-dioxane. A final determination 
as to whether treatment of this water will be required can only be made after the two new extraction wells are 
installed and additional sampling data are collected prior to implementation of the RA. 

2.4 PILOT STUDY RESULTS AND JUSTIFICATION OF DESIGN ASSUMPTIONS 

Two field-scale pilot studies have been completed as part of implementation of the RA: 

• Hydrogen Release Compound (HRC) Field Pilot Study (URS, 2005) 

• ISCO Field Pilot Study using Ozone and Hydrogen Peroxide (URS, 2006b). 

2.4.1 HRC Pilot Test Description  

The objective of the HRC field pilot study, performed in December 2003, was to evaluate the effectiveness of 
enhanced reductive dechlorination in reducing VOC concentrations in the Site groundwater. The pilot test 
comprised of injecting a combination of a less viscous form of HRC (referred to as “HRC primer”), and HRC 
with added iron gluconate (referred to as “modified HRC”) into the contaminated groundwater. Prior to the 
field test, it was surmised that the presence of high levels of sulfate naturally present in Site groundwater (at 
levels of up to several thousand milligrams per liter) might compromise the technology’s effectiveness 
because sulfate and other soil and groundwater constituents compete for the donated electrons (which are 
provided by hydrogen that is released as HRC degrades). Sulfate reduction is not necessarily desirable, 
because it may result in a build-up of sulfides which can, in turn, lead to “sulfide toxicity” and loss of 
microbial populations in the aquifer. On the other hand, if the produced sulfide binds with metals, for example 
with iron naturally present in groundwater or iron introduced by the modified HRC, it will likely precipitate in 
the form of iron sulfides. Therefore, it was hoped that the modified HRC would provide adequate iron to 
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promote iron sulfide precipitation. The purpose for injection of the less viscous HRC primer was to provide 
an easily accessible source of hydrogen (electrons), in order to satisfy the electron demand of the competing 
soil and groundwater constituents. 

The HRC test consisted of injecting approximately 4,500 pounds of substrate into a 15-foot by 25-foot grid 
area (see Figure 2-4, HRC area) in the Site source area. The HRC area is approximately 100 feet upgradient 
from the ISCO field pilot test area; therefore, contamination originating in the HRC area was expected to 
impact the oxidation pilot study area after approximately 10 months. The results of groundwater sampling 
after the start of the HRC pilot study indicated that injection of HRC promoted and enhanced anaerobic 
bacterial activity and reductive dechlorination, without a significant increase in sulfide concentrations, within 
distances of 50 feet or more directly downgradient from the test area. (See Appendix D, Volume II, of this 
report for VOC concentration trends over time in the study area monitor wells.) Based on these results, full-
scale application of HRC would be feasible to treat VOCs in groundwater but not to treat 1,4-dioxane 
(an SVOC) in groundwater. As mentioned above, 1,4-dioxane has been detected in Site groundwater, at levels 
ranging from below detection levels to several hundred micrograms per liter. By comparison, the drinking 
water preliminary remediation goal (PRG) for 1,4-dioxane is 6.1 µg/L, and the Department of Health Services 
(DHS) action level for this compound is 3 µg/L. It was because of the presence of 1,4-dioxane that the ISCO 
field pilot study was performed. 

2.5 ISCO PILOT TEST SUMMARY 

This section details the highlights of the ISCO pilot study conducted from July 2005 through June 2006. 
Additional relevant results and figures are provided in Appendix D, Volume II, of this report. The main 
purpose of the pilot study was to determine whether inclusion of ISCO in the groundwater remedy for the Site 
was required to effectively reach the groundwater aquifer cleanup levels. The data monitoring and sampling 
procedures were geared towards evaluating system performance and checking for reducing COC 
concentrations without significant rebound. The ISCO technology employed was an advanced oxidation 
process (AOP) using the application of ozone and hydrogen peroxide. 

2.5.1 ISCO Pilot Test Description and Results 

The positive findings from an ozone/hydrogen peroxide bench scale study (PRIMA Environmental, 2005) 
warranted further evaluation during a field pilot-scale study of the technology. The pilot study was conducted 
approximately 140 feet downgradient from the former HWA, the main contaminant source area. The pilot 
study installation consisted of a barrier configuration with three ozone/hydrogen peroxide injection wells 
laterally spaced from 35 and 50 feet apart. The pilot scale study layout is shown on Figure 2-4. Each injection 
well contained two injection points at approximately 70 and 90 feet bgs (see Figure 2-5). The pilot study 
monitoring wells (extraction well [EW]-1, monitoring well [MW]-33A/33B, and MW-20/20B) were located 
downgradient and within a maximum of 30 feet of the three injection wells (MOX-1, MOX-2, and MOX-3). Each 
monitoring well location included a shallow (approximately 60 to 63 feet bgs) and deep (85 feet bgs) 
sampling depth. 

The pilot study took place over a period of 321 days (approximately 10.5 months). The following general 
schedule of oxidant injection was employed during this period. 
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• Ozone only for the first 5 months (148 days) in the three injection wells. Ozone was injected at a 
rate of 0.5 pound per day for 50 days and then increased to 2 pounds per day for the remainder of 
the 5-month period. 

• Ozone and hydrogen peroxide for the remaining 5.5 months. 

• Increasing the ozone and hydrogen peroxide injection rates by focusing the injection into only 
two injection wells after 8 months, or 244 days. This phase was referred to as “focused 
injection.” 

• Increasing the ozone injection rate (by adding a second ozone generator) from 2 to 4 pounds per 
day, and reducing the hydrogen peroxide injection rate to 0.7-to-1 moles peroxide per moles 
ozone (mole: mole) after just over 9 months (281 days), and for the remaining 40 days of the 
pilot study. 

Optimal system operating parameters were eventually achieved by performing the following: 

• Using continuous downhole monitoring of the dissolved oxygen (DO) and oxidation reduction 
potential (ORP) to evaluate the lateral and vertical effect of varying the operating parameters, 
such as oxidant injection cycles and injection locations; 

• Focusing/increasing oxidant injection into two injection wells (MOX-1 and MOX-2); 

• Reducing the hydrogen peroxide injection rate; and  

• Increasing the ozone injection rate from approximately 2 pounds per day to 4 pounds per day. 

Air was also injected following each oxidant injection to enhance oxidant distribution. The air volume was 
increased from 1.1 to 2.2 standard cubic feet per minute (scfm) after 99 days, and then decreased back to 
1.1 scfm after 244 days for the remainder of the pilot study. 

Over the first 5 months of the pilot study, COC concentrations generally showed an overall decreased in the 
three shallow monitor wells and one deep well (one shallow well, MW-33A, showed an increase in TCE prior 
to the end of the 5-month period). After the 5-month period, when both ozone and hydrogen peroxide were 
being injected, COC concentrations increased slightly and/or stabilized in the two shallow monitor wells 
(EW-1 at 63 feet bgs [EW-1-63’] and MW-20) and one deeper well (EW-1 at 85 feet bgs [EW-1-85’]). The 
stabilized state persisted in one shallow well (EW-1-63’) and continued even after initiation of the focused 
injection. However, the sampling results at this well conducted 40 days after the ozone injection rate was 
increased from 2 to 4 pounds showed a decrease of 350 µg/L of 1,4-dioxane and 135 µg/L of TCE. At 
MW-33A, where TCE concentrations increased prior to the injection of hydrogen peroxide (i.e., towards the 
end of the first 5-month period), the other COC concentrations continued to show an overall decreasing trend 
throughout the pilot study. TCE concentrations eventually decreased at this well by 490 µg/L. 1,1-DCA 
concentrations decreased by an average of 73% in the three shallow wells; this is notable, considering the 
reluctant nature of chlorinated ethanes to oxidation. Monitoring of the third shallow well (MW-20) was 
discontinued after injection in the closest injection well (MOX-3) was terminated, as part of the focused 
injection phase. 

In summary, in situ oxidation of Site COCs (including TCE, DCE, DCA, and 1,4-dioxane) was observed in 
all wells, with significant reductions (up to 90%) in both TCE and 1,4-dioxane concentrations. The largest 
decreases in concentrations were observed from the three shallow monitoring wells. 
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Based on the successful destruction of VOCs and 1,4-dioxane, the use of ISCO is now included in the full-
scale remedial system for the Site. 
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3.0 SUMMARY OF RECORD OF DECISION 

The ROD for the Cooper Drum Site was signed on September 28, 2002. At the time, the known contaminants 
in groundwater consisted of VOCs only; therefore, the ROD did not make specific mention of 1,4-dioxane. 
However, by maintaining a comprehensive approach to cleanup, which employed the use of both in situ and 
ex situ technologies for cleanup and containment, the ROD-selected remedy for groundwater remains viable 
for all Site COCs. The RAOs for Cooper Drum, as stated in the ROD, are to protect human health and the 
environment from exposure to contaminated soil, groundwater, and indoor air, and to restore the groundwater 
to a potential beneficial use as a drinking water source. The ROD-selected remedy meets these RAOs through 
treatment of soil and groundwater contaminated with COCs.  

3.1 SELECTED ACTION FOR GROUNDWATER 

The following paragraphs are excerpts from the Cooper Drum ROD: 

• The cleanup strategy for groundwater will use a combination of methods to achieve remedial 
goals and to restore the potential beneficial use of the aquifer as a drinking water source.  

• An ex situ treatment component, consisting of a groundwater extraction and treatment system, 
will be used for containment and remediation. This ex situ treatment component will utilize 
presumptive technologies identified in Directive 9283.1-12 from EPA’s Office of Solid Waste 
and Emergency Response (OSWER). One of the presumptive technologies (GAC) will be used 
for treating aqueous contaminants in the extracted ground water.  

• In situ chemical treatment—reductive dechlorination and/or oxidation—will also be used to 
enhance the treatment of VOCs in groundwater and to minimize the need for extraction and ex 
situ treatment.  

• The actual technologies and sequence of technologies used will be determined during RD. Final 
selection of these technologies will be based on the outcome of treatability studies to be 
performed during the RD.  

The EPA believes the selected remedy for Cooper Drum meets the threshold criteria and provides the best 
balance of tradeoffs among the alternatives considered. The EPA expects the selected remedy to satisfy the 
statutory requirements of CERCLA Section 121(b): (1) protection of human health and the environment; 
(2) compliance with applicable or relevant and appropriate requirements (ARARs); (3) cost effectiveness; 
(4) use of permanent solutions and alternative treatment technologies to the maximum extent practicable; and 
(5) use of treatment as a principle component. 

3.2 DETAILED DESCRIPTION OF THE ROD-SELECTED REMEDY 

The selected remedy consists of extracting COC-contaminated groundwater and treating it aboveground. In 
situ chemical treatment—reductive dechlorination and/or chemical oxidation—would be used to expedite and 
enhance treatment, and to reduce the volume of extracted water. The various components of the selected 
remedy, as described in the Cooper Drum ROD, are: 
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• Extract groundwater contaminated with VOCs and treat it using liquid-phase activated carbon in 
vessels at an on-site treatment system. Containment will be provided at the downgradient extent 
of contamination. 

• The treated water will be reinjected into the contaminated groundwater aquifer or discharged to 
the public sewer system operated by the Los Angeles County Sanitation District (LACSD). 
Reinjection will reduce the intrusion of and the potential for mixing with other off-site VOC 
plumes. 

• Use in situ chemical treatment, either reductive dechlorination or chemical oxidation, to enhance 
remediation of VOC-contaminated groundwater. During the remedial design phase, conduct 
treatability studies to evaluate both methods and determine which works best under site 
conditions. Data obtained from pilot studies will also be used to determine the specific number 
and placement of in situ injection points. 

• Conduct additional groundwater sampling during the RD phase to further define the 
downgradient extent of the VOC contamination.  

• Continue groundwater monitoring for a period of three years after the monitoring demonstrates 
that remediation goals have been met.  

The ROD also stated the time to reach remedial action goals as 20 years. However, it was noted that the actual 
time required for active cleanup could be reduced if the in situ chemical treatment was proven effective. 
Depending on the effectiveness of in situ chemical treatment, monitoring could be the only action needed at 
Cooper Drum within 5 to 10 years of start of remediation.  

3.3 RATIONALE FOR THE SELECTED REMEDY 

The principal factors considered in choosing the selected remedy for groundwater are:  

1. There is no source material or non-aqueous phase liquids (NAPLs) in the groundwater 
constituting a principal threat; 

2. Low level extraction provides an effective means of minimizing migration of the leading edge of 
the contaminant plume, without further commingling of on- and off-site plumes; 

3. Reinjection of a portion of the treated ground water will enhance recovery of contaminants from 
the aquifer and will reduce the plume commingling potential; 

4. Supplemental in situ chemical treatment may expedite cleanup and reduce volume and toxicity of 
contaminants in place; and 

5. Depending on the success of the in situ chemical treatment, monitoring may become the only 
action needed at Cooper Drum within 5 to 10 years if it can be demonstrated that contaminant 
concentrations in the groundwater plume have stabilized at reduced concentrations. 



GROUNDWATER REMEDIAL DESIGN REPORT Section 3.0 
OPERABLE UNIT 1 September 2007 
Cooper Drum Company Superfund Site Page 3-3 
URS Group, Inc.  
Contract No. 68-W-98-225/WA No. 047-RDRD-091N 

K:\Wprocess\00147\Cooper Drum\GW RDR\OU1 Rmdl Dsgn.doc 

3.4 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS (ARARS) 

Remedial actions selected under CERCLA must comply with ARARs under federal environmental laws or 
under State environmental or facility-siting laws when those are more stringent than the federal requirements. 
The ARARs and to-be-considered (TBC) criteria identified in the ROD for the groundwater remedy are 
included in Appendix C. 

If after implementation of the remedy, hazardous waste still remains at the property at levels which are not 
suitable for unrestricted use of the land, additional institutional controls may be required in the form of a State 
Land Use Covenant with the property owner. The Covenant shall conform with the requirements of pursuant 
to Civil Code section 1471, Health and Safety Code section 25355.5 and the California Code of Regulations, 
Title 22, section 67391.1. However, remediation of groundwater will be required to meet all applicable 
cleanup goals. Therefore, institutional controls will not be needed for OU1 groundwater. 
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4.0 DETAILED DESIGN FOR GROUNDWATER REMEDIATION 

The following section details the basis for the groundwater remedial design for contaminated groundwater. 
The design closely follows the ROD selected remedy for groundwater, as delineated in Section 3.0. However, 
the role of chemical oxidation, both as ex situ and in situ treatment, has been augmented to address the 
presence of 1,4-dioxane in groundwater. 

4.1 STRATEGY FOR FULL-SCALE SYSTEM DESIGN 

The lessons-learned from the ISCO and reductive dechlorination pilot studies (Section 2.7) provided a road 
map for full-scale application of these technologies at the Site. After the system operating parameters were 
optimized, the ozone/peroxide pilot-scale system was successful in achieving the test objectives of evaluating 
system performance and reducing COC concentrations without significant rebound. The reductive 
dechlorination (using HRC) pilot test also was successful in reducing VOC concentrations (but not 
1,4-dioxane) in the pilot test area. Based on these observations, the following design strategy was developed 
for the full-scale groundwater remedial system: 

• The in situ oxidation system will include the capability to inject both ozone and hydrogen 
peroxide. However, operation of the system could begin with injection of ozone only and 
transition to combined injection of hydrogen peroxide and ozone at less than stoichiometric mole 
to mole ratio of peroxide to ozone. 

• It is possible, though not practical or cost-effective, to attain MCLs for all Site COCs across the 
entire groundwater plume using ISCO alone. However, it is both practical and cost-effective to 
use ISCO in the limited confines of the source area plume. As COC concentrations approach 
MCLs, the oxidation reaction kinetics is expected to be slower than that observed in the pilot 
study. Therefore, the ISCO system is designed to address COC concentrations greater than 
50 µg/L. The portions of the plume less than the design concentration but greater than MCLs will 
be addressed with groundwater extraction and upgradient injection (in the source area), as well as 
the downgradient containment and treatment system (as per the ROD). 

• Consistent with the ROD selected remedy, the downgradient containment and treatment system 
will include the following components: (1) enhanced reductive dechlorination with an injected 
carbon substrate, in the form of a permeable bioremediation barrier, to reduce VOC concentra-
tions and shorten the time to reach cleanup goals; (2) groundwater extraction wells at the leading 
edge of the 5 ppb combined contaminant plume and downgradient of the bioremediation barrier, 
to contain the plume with residual VOCs and 1,4-dioxane at levels exceeding cleanup goals; 
(3) aboveground treatment, as needed, of the extracted groundwater; and (4) discharge of the 
treated water to the sanitary sewer under an LACSD permit. 



GROUNDWATER REMEDIAL DESIGN REPORT Section 4.0 
OPERABLE UNIT 1 September 2007 
Cooper Drum Company Superfund Site Page 4-2 
URS Group, Inc.  
Contract No. 68-W-98-225/WA No. 047-RDRD-091N 

K:\Wprocess\00147\Cooper Drum\GW RDR\OU1 Rmdl Dsgn.doc 

4.2 OU1 REMEDIAL DESIGN 

4.2.1 Source Area Strategy 

The primary remedial alternative designed to reduce COC concentrations to cleanup levels is the use of ISCO, 
in conjunction with groundwater extraction, treatment and re-injection. Ozone will be used as the primary 
oxidant during the ISCO activities. Hydrogen peroxide may also be used as a co-oxidant depending on Site 
conditions and the results of the ozone-only injection. The remediation equipment will be capable of injecting 
both the oxidants.  

Oxidant injection wells will be installed in the source area (which for design purposes is represented by the 
composite 100 ppb concentration contour of TCE; cis-1,2-DCE; and 1,4-dioxane), forming a permeable 
V-shaped barrier to the groundwater. The ozone and hydrogen peroxide will be supplied via a commercially 
available in situ chemical oxidation system. Additional components of the OU1 source area strategy will 
include the following. 

• Extraction of groundwater downgradient of the ISCO barrier. 

• Aboveground treatment and injection of this extracted groundwater upgradient of the ISCO 
barrier. 

As indicated in the flow modeling results on Figure 4-1, the extraction well, installed downgradient of the 
ISCO barrier, will provide hydraulic control in the source area and maximize groundwater flow through the 
permeable barrier. Additionally, use of groundwater extraction followed by injection upgradient may also 
help in shortening of the cleanup time as per flow modeling results (Appendix F).  

4.2.2 Remedial Design for Source Area Groundwater 

The design details the ozone/ hydrogen peroxide (henceforth referred to as peroxone) well, extraction well, 
and injection well locations and also the depth of the screen intervals in each case. Three existing peroxone 
injection wells, Mox-1, Mox-2, and Mox-3, were installed on Site for the pilot study evaluation and will also be 
utilized as part of the design. The existing peroxone injection wells were installed 35 feet to 50 feet apart from 
one another for maximum overlap of individual well radii of influence (ROIs). 

Twelve new peroxone wells, denoted Pox-1 through Pox-12, will be installed in the source area, to 
approximately 70 to 95 feet bgs. The oxidant injection depths will be 10 feet below the target groundwater 
contamination; however, the actual screen depth interval will depend on location-specific lithology. 
Consistent with the maximum injection well spacing during the ISCO pilot test, the ROI of the peroxone 
injection wells is conservatively estimated to be around 25 feet. Based on this estimate, the new peroxone 
wells will be placed approximately 50 feet from each other, depending on actual Site conditions. The 
peroxone injection wells will be installed in a “double V” or triangular-shaped pattern intersecting the 
groundwater flow direction and will mainly target the northern portion of the source contamination area close 
to the former HWA (with 100 ppb or greater levels of COC contamination). The OU1 Source Area Design is 
shown on Sheet C-1 of the design drawings, included as a separate tab to Volume I of this report. 

ISCO system operation is anticipated to continue for three years, after which the capture and treatment of the 
residual COCs in groundwater will be addressed by the extraction/treatment system. The ISCO remediation 
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equipment will be housed in a closed warehouse located along Rayo Avenue, adjacent to the treatment 
compound (Figure 4-2).  

The total depth of the source area extraction well will be approximately 105 feet bgs. The well will be 
screened from 60 to 100 feet bgs. In addition, there will be a 5-foot deep sump bringing the total depth to 
105 feet bgs. The placement of the extraction well will be geared toward capture of the 10 µg/L isocon-
centration contour for 1,4-dioxane and any portions of the source area plume that lie beyond the ISCO system 
area of influence (Figure 4-1). The design flow rate of the extraction well will be 25 gpm, which based on the 
modeling results will capture most of the 10 µg/L 1,4-dioxane plume without commingling of off-site plumes.  

The total depth of each of the two injection wells will be 85 feet bgs. The injection wells (located upgradient 
of the ISCO barrier, as shown on Figures 4-1 and 4-2) will be screened from 55 to 85 feet bgs. MODFLOW 
simulations supported the notion that injection would reduce the time to reach cleanup goals by increasing the 
groundwater flow rates in the treatment area. This is particularly valid in situations where thick sandy layers 
dominate the aquifer lithology, although the same may not be true in areas where tighter lithologies are 
present. The subsurface lithology at the Site is dominated by sandy layers that gradually thicken downgradient 
of the source area. Hence, injection upgradient of source area is expected to be successful in expediting the 
remediation of COCs. Based on modeling results, the two injection wells will be able to handle 30 gpm: 25 
gpm from the source area extraction wells, and 5 gpm from the dewatering of the perched aquifer (as part of 
the OU2 soil RA). 

The injection and extraction well trenching details and well construction details can be found on Sheets C-3 
and C-6, respectively, of the design drawings. The design calculations for the pressure losses and the 
groundwater conveyance pipe sizes are included as Appendix I, Volume II, of this report. 

Extracted groundwater will be treated aboveground in a VOC and 1,4-dioxane advanced oxidation process 
unit that will also be used for cleanup of the perched aquifer groundwater as part of OU2 RA. A liquid-phase 
granular activated carbon (LGAC) unit also will be used as required, to further polish the treated water. The 
current design assumes that ISCO in the source area will cease after 3 years of operation. However, operation 
of the source area extraction well and the aboveground treatment of the extracted water could continue even 
after ISCO is stopped. The groundwater treatment compound plan is depicted on Sheet S-1 of the design 
drawings, which are presented under a separate tab in Volume I of this report. 

4.2.3 Downgradient Containment and Treatment Strategy 

The downgradient containment and treatment strategy includes extraction of groundwater at the leading edge 
of the impacted groundwater plume and the use of an in situ permeable bioremediation barrier to expedite 
remediation of a portion of the plume between the source area system and the downgradient containment and 
treatment system. The use of in situ bioremediation will enhance the ongoing reductive dechlorination of 
VOCs in groundwater. 

The current design includes conveyance of the extracted groundwater back up to the groundwater treatment 
plant located on site, followed by treatment and discharge to the sanitary sewer location on site, under an 
LACSD waste discharge permit. However, a final determination as to whether the extracted water will require 
treatment cannot be made until groundwater extraction wells have been installed, tested, and sampled prior to 
implementation of the RA.  
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The groundwater flow modeling results on Figure 4-3 show that groundwater extraction along McCallum 
Avenue could be designed to minimize the impact of adjacent plumes, while also providing hydraulic control 
of the groundwater through the permeable bioremediation barrier. The combined effect would be to further 
enhance/accelerate the treatment of Site groundwater and to reduce the time until cleanup goals are reached. 
Installation of a permeable bioremediation barrier along Southern Avenue would reduce the targeted 
treatment area for pump and treat to the area between Southern and McCallum Avenues. As mid-plume COC 
concentrations are biodegraded along Southern Avenue, the results of the HRC pilot test and analytical pore 
volume modeling indicate that the required operation time of the extraction wells could be significantly 
reduced. The downgradient strategy is depicted on Figure 4-3 and on design drawings. 

4.2.4 Remedial Design for Downgradient Containment and Treatment of Groundwater 

To provide plume containment, the RA will include the installation of two groundwater extraction wells at the 
leading edge of the 5 µg/L plume downgradient of the source area near McCallum Avenue. Results from a 
recent CPT/HydroPunch investigation (Section 2.4) indicate that the leading edge of the groundwater plume 
may be slightly south of McCallum Avenue (Figure 2-2). The downgradient extraction wells will be installed 
to a total depth of about 115 feet bgs. The wells will be screened from approximately 65 to 112 feet bgs. Each 
well will pump groundwater at a flow rate of approximately 20 gpm. (For typical extraction well design, see 
Sheet C-6.) 

In addition to groundwater extraction, a 350-foot long barrier of an injected reductive dechlorination 
enhancing substrate will be placed along Southern Avenue (see Sheet C-2 of the design drawings). The 
substrate will be injected via borings drilled down to approximately 100 feet bgs. The substrate injection 
depth interval will be from approximately 80 to 100 feet bgs. Groundwater extraction along McCallum will be 
designed to minimize the impact of adjacent plumes, while also providing hydraulic control of the 
groundwater through the permeable bioremediation barrier. The combined effect will be to further 
enhance/accelerate Site groundwater treatment and to reduce the time until cleanup goals are reached. With 
the addition of the permeable bioremediation barrier, results of the previous HRC pilot test and analytical pore 
volume modeling indicate that the required operation time of the extraction wells could be significantly 
reduced, possibly from upwards of 35 years down to 20 years or less. Groundwater monitoring results 
from wells along Southern Avenue have shown the presence of TCE biodegradation daughter products 
(cis-1,2-DCE and VC), and negative ORP levels, suggesting that aquifer conditions in the downgradient area 
are conducive to reductive dechlorination. 

In the current design, extracted groundwater is conveyed back up to the groundwater treatment plant located 
on site (see Sheet C-2 for more detail). Since the groundwater extracted in the downgradient area will flow 
through a reductive dechlorination bioremediation barrier, it is anticipated that residual 1,4-dioxane 
concentrations persisting in the groundwater may not be treated effectively by the bioremediation barrier 
(as shown in the HRC field scale pilot study). In order to attenuate the 1,4-dioxane levels to below cleanup 
levels, if needed, the advanced oxidation groundwater treatment unit will be used to also treat the 
groundwater extracted from the leading edge of the Cooper Drum plume. Use of this unit is expected to 
ensure compliance of all Site VOCs and SVOCs with discharge levels. Additionally, the LGAC vessels will 
be used to treat any residual/trace VOCs. However, a final determination as to whether treatment of this water 
will be required cannot be made until results are available from additional samples to be collected during 
implementation of the RA.  
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The source area injection wells have adequate capacity to handle the 30 gpm extracted from the perched 
aquifer and from the source area plume but they cannot handle the additional water (approximately 40 gpm) 
extracted from the leading edge of the plume. Therefore, extracted and treated water in excess of 30 gpm will 
be discharged to the sanitary sewer discharge point located on site, under an LACSD waste discharge permit.  

A detailed inventory of all the equipment necessary for the groundwater design and the costs involved are 
included as part of the engineering costs summary, which are provided under a separate tab in this volume  
(Volume I) of the report. Design drawings also are provided in this volume of the report. 

4.2.5 Groundwater Extraction Well Placement and Zone of Capture 

One groundwater extraction well will be installed downgradient of the source area (east side of Rayo Avenue 
near MW-15) to address parts of the groundwater plume where contaminant concentrations are less than the 
ISCO design concentration, but greater than cleanup levels.  

Placement of the downgradient extraction wells, as determined based on flow modeling results and existing 
Site geology, will be along McCallum Avenue, downgradient of the permeable bioremediation barrier. The 
complete modeling results are documented in the OU1 Groundwater Remedy Conceptual Design 
(URS, 2007d). A description of the groundwater model and sample modeling results are also included as 
Appendix F, Volume II, of this report. 

Extracted groundwater will be treated in the above-ground treatment system located on site (which will also 
treat extracted perched groundwater as detailed in the soil RA) prior to being discharged. Discharge of water 
will be either via injection into two injection wells to be installed upgradient of the source area, or via the 
sanitary sewer discharge point located on site. 

4.2.6 ISCO Radius of Influence 

During the ISCO pilot study, the ROI of each oxidant injection well was conservatively assumed to be in the 
range 10 to 25 feet. The distance between the monitoring wells and the injection locations was therefore, 
varied (i.e., 10, 15, 20, and 30 feet) in order to evaluate the ROI of the injection wells. 

DO and ORP measurements collected during the pilot study using downhole and flow-through cell devices 
confirmed that the injection well ROI was at least 30 feet (i.e., the largest distance between an injection well 
and a monitoring well). Additionally, a greater ROI was recorded in the upper injection interval in the shallow 
aquifer (approximately 50 to 80 feet bgs). This is probably due to the presence of less permeable aquifer 
material in the 40- to 50-foot bgs interval. Therefore, the maximum spacing between injection wells will be 
50 feet (corresponding to a minimum ROI of 25 feet).  

4.2.7 ISCO Injection Depth 

During the ISCO pilot study, DO and ORP measurements were collected at 5-foot intervals in the wells. 
Given the short screen intervals in MW-20B (10 feet) and MW-33B (10 feet), the measurements did not 
reflect a significant change in DO or ORP as a function of depth in these monitor wells. However, the shallow 
wells (MW-20 and MW-33A) did show increased levels of ORP and DO in the 50- to 55-foot depth interval 
versus the 60- to 65-foot depth interval in which the oxidants were injected. This was expected based on the 
pressure buildup in MW-20 and MW-33A, which was caused by the presence of the semi-confining layer just 
above 50 feet bgs. 
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Significant information was collected from EW-1, which has a 40-foot screen interval. For three of the five 
profiling events conducted during the focused injection, a significant increase in ORP (up to 230 millivolts 
[mV]) and DO (up to 5.2 milligrams per liter [mg/L]) was measured at the 80-foot depth interval (as 
compared to the deeper interval down to 85 feet bgs), suggesting the vertical offset of the influence of the 
deeper ISCO injection at 85 feet bgs was 10 feet or less at this location. 

Therefore, the results of vertical profiling indicate that, for optimal results, the injection interval should be a 
maximum of 10 feet below the remediation target area. This is likely due to the cone-like diffusion pattern of 
the injected ozone/ hydrogen peroxide and air. 

4.2.8 Ozone/Hydrogen Peroxide Injection Well Details 

The peroxone injection wells will be installed in 10-inch diameter soil borings. The wells will be installed 
with the following components: two hydrogen peroxide and two ozone injection risers, each completed with 
0.02-inch, V-slotted, 1 to 3-foot length screens, within 0.5-inch outer diameter (OD) stainless steel tubing, and 
check valves to prevent backpressure into the injection lines. The ozone and hydrogen peroxide risers and 
screens for each depth range will be provided in a pre-fabricated assembly. The deeper injection assembly 
will be installed with the ozone screen down to approximately 95 feet bgs, 5 feet above the bottom of the 
injection well boring. (Screen placement will depend on location-specific lithology and actual screen intervals 
may vary from those specified in this report. The final screen intervals are likely to be determined by the field 
geologist during installation.) A Monterey No. 3 sand filter pack will be placed surrounding the screen to 1.5 
feet above the top of the screen. A 2-foot bentonite seal will then be placed above the sand pack surrounding 
the 1-foot-long ozone screen, to prevent short-circuiting. The 3-foot-long hydrogen peroxide screen will be 
positioned above the bentonite seal section. Sand pack will then placed surrounding the hydrogen peroxide 
screen and to a depth of 2 feet above the top of the screen. The borehole will then be sealed with bentonite up 
to 78 feet bgs, where another injection unit (the shallow injection assembly) will be placed in the borehole and 
installed as described for the deeper unit. Following installation of the prefabricated assembly and tubing, 
each borehole will be filled to the top with grout or bentonite and then completed with a protective, lockable 
access vault.  

Following the injection well installations, trenching will be performed, and the conveyance piping/tubing will 
be installed from the well vaults to the ISCO trailers. Tubing will be used for delivery of ozone and hydrogen 
peroxide as per manufacturer recommendations. Teflon tubing contained in an outer polyethylene sleeve is 
commonly used to convey ozone. Polyvinyl chloride (PVC) tubing is used to convey hydrogen peroxide. All 
tubing from the injection wells to the ISCO trailers will be bundled and contained in 4-inch Schedule 40 PVC 
piping. 

4.2.9 In Situ Ozone and Hydrogen Peroxide Injection 

The benefits of ISCO are two fold: apart from destruction of the COCs that come into contact with the 
injected oxidants, ISCO processes also increase DO levels in the aquifer and have been shown to stimulate in 
situ biological activity. In some cases, ISCO has been used to oxidize arsenic, which has been detected in the 
Site vadose zone during past sampling events. Arsenic is less soluble at its highest oxidation state. Thus, use 
of ISCO may be beneficial in addressing any existing arsenic contamination at the Site. 

The ozone/hydrogen peroxide delivery equipment will be provided by a commercial vendor. It will consist of 
a trailer-mounted chemical oxidation system, which will direct appropriate flow rates of ozone and hydrogen 
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peroxide into peroxone wells fitted with pre-fabricated injection assemblies, as described above. The system 
is expected to remediate both adsorbed and dissolved-phase organic compounds. 

The trailer system will be set up to inject individual or variable combinations of air, oxygen, ozone, and 
hydrogen peroxide into the saturated zone. ISCO system specifications are determined based on the pilot-
scale study results. Each trailer-mounted ozone system will have the capability to deliver up to 130 pounds 
per day of up to 95% oxygen, which will be sufficient for the ozone generator to produce up to 15 pounds per 
day of ozone. The system will be designed for ozone injection rates of 2 pounds per day per injection well 
(or 1 pound per day per injection interval). This rate, when implemented during the last six weeks of the pilot 
test, showed the highest rate of COC destruction. It is not known whether higher oxidant injection rates would 
be beneficial; therefore, the design will allow for modification of the ozone injection rate, pending observed 
system performance.  

At the estimated design rate of 2 pounds per day of ozone per injection well, for 15 injection wells, two such 
systems would be required to provide adequate ozone. A standard chemical feed pump will deliver the 
hydrogen peroxide from a tank storing approximately 150 gallons of up to 35% strength hydrogen peroxide. 
An air compressor with a port gas delivery manifold will provide up to 18 scfm of compressed air at 
120 pounds per square inch (psi). The trailer-mounted ISCO delivery system will include a 24-port gas/ 
chemical delivery manifold with 0.25-inch stainless steel solenoid valves for pulsing oxygen, air, ozone, 
and/or hydrogen peroxide into the injection wells. The injection process will be controlled through an 
integrated programmable logic controller (PLC) system that controls valve sequencing and activates all 
audio/visual alarms. A call-out modem will be included for reporting the system operational status. 

4.2.10 Downgradient Containment and Treatment System 

The presence of a permeable bioremediation barrier in the downgradient area is expected to reduce the 
required operation time of the downgradient extraction wells (DEW-1 and DEW-2) by as much as 15 years, 
according to analytical pore modeling results. The VOC concentrations are expected to meet the action levels. 
Since 1,4-dioxane is not degraded by the bioremediation barrier (as demonstrated in the HRC field-scale 
study), the current plan is to use an ex situ groundwater treatment unit, employing advanced oxidative 
treatment, to treat the 1,4-dioxane and residual VOCs, if needed.. However, a final determination as to 
whether pretreatment of the extracted water prior to discharge will be necessary can only be made when the 
two groundwater extraction wells (DEW-1 and DEW-2) and the proposed new monitor well are installed and 
sampled as part of the RA implementation. 

To summarize, the current downgradient system design consists of two downgradient extraction wells near 
McCallum Avenue, the 350-foot permeable bioremediation barrier along Southern Avenue, and the piping 
from the extraction wells up to the location of the source area extraction well, where the piping will be 
plumbed into the pipeline that then continues from the source area extraction well to the on-site treatment 
compound (see Sheets C-1 and C-2 for detail).  

4.2.11 Manifold and Piping Design 

The manifold and piping design for the groundwater remedy account for these unique systems: a groundwater 
extraction and two groundwater injection wells located in the source area, two groundwater extraction wells 
located in the downgradient edge of the groundwater plume, an in situ ozone and hydrogen peroxide injection 
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system, and an ex situ advanced oxidation and GAC system. Each of these systems require special considera-
tions for manifold design, piping material, and conveyance layout. 

Both the source area and downgradient groundwater extraction/injection systems will have flow control 
valves, check valves, flow meters, and a tee which will allow for sampling and flow pressure measurements 
inside the well vault. The downgradient wells will tie-in underground and flow back towards the treatment 
system. As the conveyance line flows near the source area extraction system, the flows will combine and be 
directed back to the ex situ advanced oxidation system in one pipe. As the flow from each well is individually 
connected, no aboveground manifold will be required. The piping material for these groundwater extraction 
systems will be high density polyethylene (HDPE). This material is much stronger than PVC, has less friction 
losses because of fewer fittings required for installation, and can be installed much quicker than a PVC 
pipeline. The piping diameters will be a minimum of 2 inches and will match the inlet and outlet diameter of 
the treatment system to avoid any unnecessary contractions which would require a larger pump to overcome 
the resulting friction losses. 

The extracted groundwater will pass through an ex situ treatment system for treatment consisting of an 
advanced oxidation system and two LGAC vessels. The advanced oxidation system is a self-contained system 
utilizing hydrogen peroxide and ozone to destroy contaminants. Any manifolds and piping for this system will 
be provided as an integral piece of the system. However, all equipment downstream of the unit will need to be 
compatible with ozone and hydrogen peroxide for any residual hydrogen peroxide or ozone not consumed in 
the advanced oxidation system reactor. Teflon inner tubing contained within a polyethylene sleeve, or other 
manufacturer-approved material, would be appropriate for ozone conveyance. Chlorinated PVC (CPVC), 
PVC, or other manufacturer-approved material, would be appropriate for hydrogen peroxide conveyance. The 
LGAC vessels will not require any manifold other than valves to isolate the vessels for operation and 
maintenance (O&M) activities. The LGAC vessels will be placed in series and will be connected by hoses to 
allow for simple O&M, switching of vessels from lead to lag following changeouts of spent carbon, and 
sample ports to monitor breakthrough at each vessel. 

The in situ hydrogen peroxide and ozone system manifold is provided by the manufacturer as part of the 
complete system. The manifold will be fairly complex, consisting of solenoids or actuated valves controlled 
by a PLC rotating injection points at pre-set time intervals. The manifold will be located inside the treatment 
system, typically a panel or trailer. The manifold equipment will comprise of materials compatible with 
hydrogen peroxide and/or ozone. A PVC conduit will typically be required for these tubing materials for 
underground installation, as they cannot be direct-buried. The tubing is typically Teflon contained within a 
polyethylene outer sleeve for ozone, PVC for hydrogen peroxide, and/or other manufacturer-approved 
materials. The outer sleeves or conduits would be approximately ½-inch to 1-inch in diameter. The riser pipes 
inside the ozone/peroxide injection wells are typically made of ½-inch stainless steel tubing. All piping sizes 
and materials will require manufacturer approval.  

4.3 PERFORMANCE SAMPLING ASSUMPTIONS 

Sampling is required to monitor the performance of the source area treatment system. The following 
assumptions are made regarding treatment system performance and compliance monitoring. 
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4.3.1 Performance and Compliance Monitoring 

System and well samples will be required during the system startup and routine operation to ensure proper 
operation of the remediation equipment and to evaluate if cleanup goals have been reached. A detailed 
summary of a typical sampling schedule is tabulated in Tables 4-1 and 4-2, respectively, for performance 
monitoring of the well network and the treatment system itself.  

The frequency and parameters suggested in Table 4-1 are typical for ISCO/bioremediation/groundwater 
treatment systems. This table also lists the monitor wells that are likely to require monitoring during the 
various stages of the RA.  

Initially all groundwater monitoring wells will be sampled quarterly. As concentrations decline, the sampling 
frequency is expected to decline as follows:  

• Quarterly – groundwater concentrations greater than cleanup goals; 

• Semiannual – groundwater concentrations less than cleanup goals during the previous sample 
event; 

• Annual – groundwater concentrations less than cleanup goals for two consecutive sample events; 
and 

• Confirmation sampling if groundwater concentrations remain less than cleanup goals for three 
consecutive sample events. 

If concentrations increase above cleanup goals at any time, the well shall resume the quarterly sampling 
frequency and follow the process listed above. 

Table 4-2 lists the frequency of monitoring for the groundwater treatment system and extraction and injection 
wells. As shown in this table, more frequent sampling is expected during the first 4 weeks of operation. 

The substantive requirements of the WDR permits and LACSD permit (for downgradient discharge) will 
determine the actual sampling frequencies, parameters, and analytical methods. 

4.3.2 Post-Remediation Confirmation Compliance Monitoring 

The RD assumes that the source area ISCO system will operate for approximately 3 years. However, this 
system may be turned off earlier if RA targets are met ahead of schedule. This shutdown will allow for any 
potential rebound to occur. During this time, quarterly well sampling events for a period of up to 1 year will 
confirm if concentrations have rebounded to levels above the RA goals. The confirmation sampling will 
include at least one sample from the source area extraction well and all monitoring wells within the in situ 
oxidation area. If results show evidence of rebound, a decision will have to be made to restart oxidation, or to 
allow the aboveground treatment system to treat the residual source area contamination. If concentrations are 
still below cleanup levels, the source area treatment system will be recommended for shut down. 

Once contaminant concentrations across the Site plume have reached target cleanup levels, the groundwater 
treatment system will be turned off. This shutdown will allow for any potential rebound in the Gaspur Aquifer 
to occur. During this time, well sampling events, as listed in Table 4-1, will be conducted for up to 3 years, to 
confirm whether the site is clean or concentrations have rebounded to levels above the cleanup goals. If 
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results show evidence of rebound the system will be restarted. If concentrations remain below target cleanup 
levels, the Site will be recommended for closure sampling which would include sampling of every monitor 
and extraction well. 

4.4 TREATMENT SYSTEMS MONITORING 

The ISCO and aboveground treatment systems will typically include the following components to promote 
safe and efficient remediation operations. Actual instrumentation will vary depending on the specific vendor 
supplying a given system. 

• Source Area ISCO System: 

– Oxygen and Ozone Pressure Gauges on each vapor inflow line and on the manifold headers. 

– Ozone Pressure Regulator, Ozone Injector Pressure Gauge, Oxygen Flow Switch, and Lower 
Explosive Limit (LEL) meter. Ozone and oxygen pressure monitoring is required to regulate 
the amount of oxygen (and subsequently ozone) being delivered to the 15 online wells.  

– Flow Rates monitored via flow meters on each line. If the flow rates fall outside of the 
operating limits, headers may be blocked or plugged. 

– Temperature Switches and Temperature Gauges to monitor for safe operation. When 
temperatures exceed the high-temperature set point, a system shutdown will be triggered.  

– Pressure Switches on the inlet and outlet side of the ozone compressor. If pressures fall 
outside of the operating limits, the structural integrity of the pipe/equipment may be 
exceeded, triggering a system shutdown. 

– An Hour Meter to document system performance. It also will communicate to the controller 
so that the system can be monitored remotely to verify operation. 

– Tank Float Switches in the hydrogen peroxide holding tank and the influent groundwater 
holding tank to monitor for liquid level. These switches monitor the low level, high level, 
and high/high level in the tanks. These level controls are used with the controller to call for 
more flow or to stop the flow from the holding tank.  

• Aboveground Groundwater Treatment System: 

– Advanced Oxidation System 

� Ozone Pressure Gauges and Check Valves, Automatic Pressure Control and Shutoff 
Valve located on the rack-mounted, solid-state ozone generator and ozone manifold of 
the Oxygen Generation/Distribution System. 

� Oxygen Flow Controller, which is required to regulate the amount of oxygen being 
delivered to the Advanced Oxidation System. 

� Tank Float Switches in the hydrogen peroxide holding tank and ozone holding tank to 
monitor for liquid level. These switches monitor the low level, high level, and high/high 
level in the tanks. These level controls are used with the controller to call for more flow 
or to stop the flow from the holding tank. 

� Inlet Flow Meter to monitor flow through the advanced oxidation system. 

– LGAC Unit 
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� Pressure Switches on the inlet, middle, and outlet groundwater conveyance line of the 
LGAC Vessels. If pressures fall outside of the operating limits, there may be a blockage 
in the groundwater line, triggering a system shutdown. 

– Flow Metes on the effluent/groundwater re-injection line. If the flow rates fall below the 
operating limits, may cause cavitation and ruin the groundwater injection pumps, and if 
above operating limits, water may begin to back-flow, causing a system shutdown. 

– Flow Meter/Totalizer at the discharge location to monitor the total volume of groundwater 
discharged. 

Controls associated with the treatment systems are typically installed on the system by the manufacturer as 
part of a typical controls package. A review of the manufacturer’s controls will be conducted to ensure all 
parameters can be controlled such that the system will operate safely and continuously.  

4.5 INSTRUMENTATION 

The following instrumentation and process components are typical of what will be available on the 
groundwater remediation system: 

• Source Area ISCO System 

– Pressure gauges for each oxidant injection well on the manifold  

– Ozone/peroxide compressor motor thermal overload switch 

– Pressure and temperature monitors on all oxidant injection well lines 

• Advanced Oxidation System 

– Pressure gauges for ozone generation/distribution system on the manifold, and oxygen 
system  

– Ozone detector and destruct unit 

• Groundwater Treatment Compound 

– High- and low-temperature shutoff at the treatment system 

– Flow meters on all liquid conveyance lines 

– Pressure Indicators on groundwater lines before the first LGAC vessel, in between both 
LGAC vessels, and after the second LGAC Vessel 

– Water flow totalizer and system run clocks 

– Localized control panels and central control panel for the submersible groundwater pumps 

The remediation system operators also will have other portable monitoring equipment and tools for proper 
remote system adjustment and operation. 
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4.6 ELECTRICAL CONTROLS 

Electrical equipment will be designed and selected in accordance with the classification of the various areas 
of the remediation system. In accordance with the National Electrical Code (NEC), and considering the 
mixture of vapors the system will handle at the Site, the system is assumed to require Class 1, Division 1, 
electrical components, especially given that the system will be monitored and managed by operating 
personnel intermittently (after the initial startup). Class 1, Division 1-specified components are designed to 
operate in atmospheres with potentially explosive or flammable vapors.  

System motors will be specified to be totally enclosed, fan-cooled (TEFC), as well as explosion-proof. The 
motors also will be rated “T,” as defined by the NEC, and comply with the National Fire Protection 
Association (NFPA) 497M (or latest equivalent) to produce lower temperatures on the external housing, to 
comply with the Class 1, Division 1, criteria. Other electrical components will be specified to operate under 
outdoor weather conditions for this area. The electrical panel will include all overcurrent protection devices 
and motor starters as shown on the electrical design drawings (Sheets E-1, E-2, and E-3 of the design drawing 
package, which is included as a separate attachment to this report). There will be an emergency shut-off 
switch inside the compound and a system shut-off button on the supervisory control and data acquisition 
(SCADA) system. The remediation system will be lighted at night for security and safety. 

The SCADA system is the central part of the control and automatic data collection systems. It consists of 
software systems and algorithms used to provide instructions to the plant automation equipment, such as 
PLC. The SCADA system will be specifically configured to communicate with each well control panel PLC 
and the main control panel PLC to provide direct control of the data collection system.  

4.7 PROCESS SAFETY CHECKLIST 

In addition to the mechanical controls mentioned above, which provide safe operation, the system design 
requires that the remediation system include the following key process safety features. Additional general 
O&M guidelines are provided as Appendix H of this report. 

• O&M manual(s) for pertinent equipment; 

• A clearly marked emergency shut-off switch in the treatment compound area; 

• Security fencing and lighting; 

• NFPA warning signs and placards on the security fence; 

• Emergency contact names and phone numbers on the security fence; 

• Spill prevention and containment cabinet; 

• First aid kit; 

• Clearly marked directional flow arrows on the process piping; 

• Fire extinguisher; and 

• Other safety components, as required. 
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A process safety review will be accomplished as an expanded component of the quality assurance (QA) 
review. 

The deliverable product resulting from this effort will be a checklist that demonstrates compliance with 
ARARs and pertinent codes and standards for the project remediation system. This checklist will be a living 
document that follows the development of the design to the “final” stage and into system installation. It is 
currently anticipated that approximately one page of text may be incorporated into the process flow diagram 
(PFD) to record the revision number, date, and initials of the reviewing engineer. 

4.8 DESIGN ASSUMPTIONS FOR GROUNDWATER TREATMENT  

All design assumptions for the groundwater RA are shown in Table 4-3. 

The overall treatment process, as described in the preceding sections, is a combination of in situ ozone and 
hydrogen peroxide injection with groundwater extraction/injection in the source area, and in situ 
bioremediation combined with groundwater plume containment and treatment in the downgradient area. For 
ease of access, the treatment compound will be located on-site (see Sheet C-1). The same treatment 
compound will be used to treat groundwater from the perched and Gaspur Aquifers. This compound also will 
hold the equipment for the soil RA (see Sheets P-2 and S-1 for detailed drawings). The treatment compound 
will be capable of injecting 30 gallons per minute (gpm) of treated groundwater through the injection wells. It 
will also be capable of discharging an additional 40 gpm to the sanitary sewer location on site. The total 
extracted water, estimated at 70 gpm, will comprise of the following: 5 gpm from the perched aquifer via the 
soil RA, 25 gpm from the source area extraction well, and 40 gpm from the two downgradient extraction well. 

4.8.1 Media, Byproducts, and Process Rates 

The ISCO in the source area will not produce byproducts. Because of the use of in situ technology, the 
extracted groundwater is anticipated to have relatively low COC concentrations. The extracted groundwater 
will be plumbed to the on-site treatment compound and will be treated aboveground via a commercially 
available advanced oxidation unit and a LGAC unit. The byproducts from the groundwater treatment system 
will be treated water that meets the discharge requirements and spent liquid-phase granular activated carbon. 

The design flow rate of groundwater extracted downgradient of the ISCO barrier is 25 gpm. Another 5 gpm is 
expected from dewatering of the perched aquifer. The anticipated total flow rate from the downgradient 
containment system is estimated at 40 gpm. The extracted and treated water will be discharged via two 
pathways: approximately 30 gpm will be injected into the Gaspur Aquifer upgradient of the ISCO barrier, and 
the remaining water will be discharged to sanitary sewer under a LACSD permit.  

4.8.2 Waste Stream Qualities 

Local Sanitary Sewer District 

Discharge to the LACSD sanitary sewer has a maximum design rate of 40 gpm. The quality discharge limits 
for LACSD parameters including flow rates, temperature, pH, total dissolved solids (TDS), select metals, and 
organics (i.e., VOCs and 1,4-dioxane) will be monitored and controlled carefully. The trench details for sewer 
discharge sampling box are shown on Sheet C-4 of the design drawings. 
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Liquid-Phase Granular Activated Carbon 

LGAC will be selected, handled and disposed with the assistance of a pre-qualified carbon vendor. The plant 
operators will supervise the carbon changeouts. After the change-out, the carbon vendor will perform the 
actual carbon removal and regeneration for future use, or disposal to a licensed landfill. 

4.8.3 Performance Standards 

Performance standards focus on the following objectives: 

• Operator and personnel safety 

• Process efficiency and zero health and safety (H&S) or environmental health and safety (EH&S) 
incidents 

• Cost-effectiveness 

Remediation system design will incorporate mechanical and electrical safeguards. Operator training, safety 
consciousness, and experience will be required for safe operation. The remediation system will include design 
flexibility to maximize process efficiency. Operator training, along with engineering technical services, will 
be required to meet the second objective of process efficiency with zero H&S incidents. Accomplishing the 
first two objectives listed above, along with maximizing run time, will help achieve the third objective, cost-
effectiveness. 

4.8.4 Long-Term Performance Monitoring 

The system operators, with the help of the supervising engineers, will monitor long-term system performance. 
Key parameters, such as contaminant levels, discharge limitations, and system efficiency, will be tracked and 
monitored. Remedial process optimization (RPO) reviews will be implemented as necessary.  

4.8.5 Project Quality Checklist, Pertinent Codes, and Standards 

The Project Quality Checklist includes a section on Process Safety, ARARs, Pertinent Codes, and Standards. 
This checklist is a living document that will follow the development of the design to the “final” stage and into 
installation. The checklist is currently anticipated to consist of approximately one page of text that may be 
incorporated into the PFD engineering drawing. It will also record the revision number, date, and reviewing 
engineer initials. 

4.8.6 Other Technical Factors 

As other technical factors become apparent regarding the remediation system design or O&M, this RDR will 
be revised and recorded, as appropriate. Revisions to the RDR and/or engineering drawings must be approved 
by EPA Region 9. 
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5.0 CONSTRUCTION AND IMPLEMENTATION 

5.1 PLANS 

The following plans must be provided before implementation of the RA 

The Remedial Action Work Plan (RAWP) identifies construction and implementation issues to be carried out 
by the remedial action contractor. The RAWP will include a Site Health and Safety Plan (HASP), Sampling 
and Analysis Plant (SAP), and the Construction Quality Control Plan (CQCP). 

A generalized CQCP has been included as Appendix G (Volume II) of the RDR. The RAWP, HASP, and 
SAP will be prepared by the remedial action contractor. The CQCP is intended to establish project 
organization and includes requirements for independent evaluation of the construction conformance with the 
design specifications.  

A Construction Completion Report will be prepared by the construction contractor that includes discussion of 
field design changes, as-builts, quality control results, and health and safety documentation. 

A generalized O&M manual for the groundwater treatment system has been included as Appendix H 
(Volume II) of this RDR, however a more specific O&M manual, which includes system and vendor-specific 
guidelines must be provided by the construction contractor. The O&M manual will be provided in 
conjunction with the RAWP. The O&M manual will include: (1) a description of the treatment system 
operation; (2) a description of potential operating problems and solutions; (3) specifications and maintenance 
schedules for all equipment.  

5.2 DESIGN DRAWINGS 

A full set of design drawings are included in this volume of the RDR (Volume I). These design drawings for 
the RA have been previously referenced in prior sections of this report. Additionally, a full-sized set of 
drawings are attached. 

5.3 SPECIFICATIONS 

Complete specifications for the remedial action are provided in Volume III of this RDR and are intended to 
accompany the Drawings package for use in the field during construction. 

5.4 SCHEDULE 

A RA schedule also is included in this volume of the RDR (Volume I). The schedule includes both the OU1 
groundwater and OU2 soil RA. Because a start date for the RA has not been determined, the schedule is based 
on days to complete each task following start of construction activities. 
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5.5 COST ESTIMATE 

An RA cost estimate has been prepared based on the RD presented herein and is provided under a separate 
tab in this volume of the RDR (Volume I). The total estimated capital cost for the groundwater RA is 
approximately $2,220,000. This estimate assumes that construction of the RA occurs in the first year (i.e., 
capital costs are not inflated or discounted). The total present worth O&M cost is estimated at $3,810,000. 
This estimate accounts for inflation, as well as a discount rate of 7%, over the 23-year duration of the project 
(assuming that only confirmation monitoring will occur during the last 3 years). Based on these estimates of 
the capital and the present worth O&M costs, the total cost for implementation of the groundwater RA is 
approximately $6,030,000 in 2007 dollars. 

The cost estimate was prepared using prior experience and actual subcontractor bids. The cost estimate is 
expected to be within plus 15 percent and minus 5 percent. 

5.6 CONTRACTOR QUALIFICATIONS 

The contractor shall have three to five years experience with soil and groundwater remediation systems, and 
piping systems. The contractor will be responsible for the quality performance of the work specified and 
preparation of products and reports as required for completion of installation of systems. The contractor will 
also manage all solid wastes generated during construction and trenching of the site including sampling and 
disposal of wastes. The contractor will provide technical and administrative services, monitor, supervise, 
review work performed, coordinate budgeting and scheduling to assure that the project is completed within 
budget, on schedule, and in accordance with approved procedures and applicable laws and regulations. All 
employees or subcontractors performing work on this site will be 40-hour trained under CFR 1910.120 and 
CCR title 8-5192. The contractor shall be bonded and licensed in the state of California, providing references 
and descriptions of previous related work. The contractor will identify the potential physical and chemical 
hazards that may be encountered; and will specify health and safety control measures to be implemented 
throughout the course of the project. 

5.7 COOPER DRUM PROPERTY SITE ACCESS 

The area of the Cooper Drum property where remediation equipment will be installed must be vacated and 
secured during the RA. This will enable safety and prevent exposure to hazardous substances during 
installation and operation of the remedial systems. 

5.8 OFF-SITE EASEMENT AND ACCESS. 

Since the Cooper Drum Site is bordered between Coryal Street and Rayo Avenue, with downgradiant 
extraction wells located on McCallum Avenue and additional monitoring wells to be located between 
Southern Avenue and McCallum Avenue, it is expected that the contractor will gain required permits, 
easements, and rights of way to access lands or public areas. The contractor will need to prepare traffic plans, 
and schedule traffic controls prior to the start of work, taking in consideration delays and restrictions in the 
work schedule to accommodate possible delays due to weather, traffic, easement and access restrictions.  
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6.0 ENVIRONMENTAL AND PUBLIC IMPACT REDUCTION PLAN 

The overall remediation system will be designed and constructed with the objective of reducing 
environmental and public impacts. As stated in Section 4.9.3, Performance Standards, system operation 
objectives will be to achieve the following parameters. 

• Operator and personnel safety 

• Process efficiency with zero H&S or EH&S incidents 

• Cost-effectiveness 

These objectives will ensure little or no impact on the environment and the public. In addition, the 
remediation system will include security, electrical grounding, visual impact reduction, security fencing, and 
spill containment. Details of these additional environmental and public impact reduction plans follow. 

6.1 SECURITY AND FENCING 

Security features on the system include automatic alarm settings on the process equipment and corresponding 
automatic notification to the responsible system operators. In addition, the system will include dusk-to-dawn 
lighting and automatic electrical shut-offs, in the event vandals tamper with the equipment and cause an auto-
trip alarm.  

The treatment compound for the aboveground groundwater treatment unit and the soil RA will include 8-foot 
chain-link fencing with lockable gates for entry and exit and security slats that will block the view of the 
process equipment to reduce public curiosity (see Sheet C-5 for fence details). Additionally, the entire 
compound will be surrounded by painted bollards to prevent accidents caused by on-site traffic (see Sheet 
S-1).  

The ISCO trailers will be housed inside an on-Site warehouse along Rayo Avenue, south of the former HWA. 
Since most of the trailers will be housed indoors, it is unlikely that the system will cause any public safety 
concerns. Nevertheless, all safety protocols will be in place to minimize risk. 

6.2 ELECTRICAL GROUNDING 

The remediation system will be designed and installed with electrical grounding to minimize the potential for 
operator electrocution. Electrical grounding is also required because this system will process impacted 
groundwater. Noise abatement features will be included on the key pieces of process equipment. 

6.3 VISUAL SCREENING 

Security fencing will be installed with colored slats in the chain-link for visual screening. This type of fencing 
is very durable, secure, and suitable for this type of application. The screening should reduce complaints 
regarding visual concerns from local residents. Additionally, painted (yellow) bollards will surround the 
treatment compound. 
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6.4 SPILL CONTAINMENT 

The remediation system will be constructed with spill containment features. The containment sump will 
include a sump pump and an alarm feature that will be tied into an automatic interlock for system shutdown. 
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TABLE 2-1 

Groundwater Contaminants of Concern and Cleanup Levels  
Cooper Drum Company Superfund Site, South Gate, CA 

Medium Contaminant of Concern 
Cleanup Level 

(µµµµg/L) Basis for Cleanup Level 
1,1-Dichloroethane (1,1-DCA) 5 MCLa 
1,1-Dichloroethene (1,1-DCE) 6 MCL 
1,2-Dichloroethane (1,2-DCA) 0.5 MCL 
1,2-Dichloropropane (1,2-DCP) 5 MCL 
1,2,3-Trichloropropane (1,2,3-TCP) 1 PQLb 
Benzene 1.0 MCL 
cis-1,2-Dichloroethene (cis-1,2-DCE) 6 MCL 
trans-1,2-Dichloroethene (trans-1,2-DCE) 10 MCL 
Tetrachloroethene (PCE) 5 MCL 
Trichloroethene (TCE) 5 MCL 

Groundwater (VOCs) 

Vinyl chloride 0.5 MCL 
Groundwater (SVOC) 1,4-Dioxane 6.1 PRGc,d 
 
a MCLs from Title 22 California Code of Regulation Section 64431 and 64444, unless otherwise specified. 
b No MCL established for 1,2,3-trichloropropane. The PQL was identified as a remedial goal. 
c No MCL established for 1,4-dioxane. The concentration is for the ingestion of drinking water only and does not account for 

potential dermal and inhalation exposure. EPA has established a screening criterion for PRGs. 
d Cleanup action level will be reassessed and any revisions will be incorporated into the remedial action. 
 
EPA = United States Environmental Protection Agency 
MCL  = California primary maximum contaminant level 
PQL  = practical quantification limit 
PRG  = EPA preliminary remediation goal for drinking water 
SVOC = semivolatile organic compound 
VOC = volatile organic compound 
µg/L  = micrograms per liter 
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TABLE 4-1 

Monitor Well Sampling Summary 
Sampling Summary for OU1 Groundwater Monitor Well Programs 

Program Number of Wells Monitor Well Location  Sample Frequency 
ISCO Waste Discharge 
Requirements Permita 

10 monitor wellsb MW-2, EW-1 (63’ & 85’) EW-2 
(63’&78’), MW-20, MW-20B, 
MW-21, MW-33A, MW-33B, 
MW-39A, MW-39B 

Baseline and monthly for 
6 months, quarterly for 
remaining 2.5 years 

Bioremediation Permeable 
Barrier Waste Discharge 
Requirements Permitc 

10 monitor wellsd MW-24, MW-25, MW-25B, 
MW-27, MW-28, MW-29, 
MW-30, MW31, MW-31B, 
MW-38A 

Quarterly for 5 years 

Long Term Performance 
Monitoringe 

24 monitor wells 

quarterly; 8 wells 
annually  

24 quarterly wells-EW-1, EW-2, 
MW-10, MW-15, MW-17 MW-
20, MW-20B, MW-21, MW-22, 
MW-23, MW-24, MW-27, 
MW-28, MW-29, MW-30, 
MW-31, MW-31B, MW-34A, 
MW-34B, MW35A, MW-35B, 
MW36A, MW-36B,MW-39A; 
8 annual wells MW-2, MW-3, 
MW-16, MW-18, MW-19, 
MW-26, MW-32, MW-33A 

Quarterly/Semiannually/ 
Annually (up to 23 years 
or less)f 

 
a Per Los Angeles Regional Water Quality Control Board (LARWQCB) Wastewater Discharge Requirements (WDR) permit 

analyzed quarterly for VOCs, 1,4-dioxane, chloride, nitrate, sulfate, bromide, alkalinity, TSS, TDS, TOC, cations, hexavalent 
chromium, priority pollutant metals. VOCs and 1,4 dioxane only for more frequent than quarterly sampling. Cations include 
barium, boron, calcium, iron, magnesium, manganese, potassium, and sodium. Priority pollutant metals and hexavalent 
chromium will be analyzed during the initial sampling round and annually thereafter. All sampling events will include field 
parameters (ferrous iron, pH, DO, ORP, temperature, turbidity, and conductivity). 

b After three years some wells EW-1, EW-2, MW-20, MW-20B, MW-21, MW-39A will continue to be sampled under long term 
performance monitoring. 

c Per LARWQCB permit analyzed quarterly for VOCs; 1,4-dioxane; chloride; nitrate; sulfate; bromide; alkalinity; TDS; TOC; 
sulfide; ethane/ methane; CO2; VFAs (volatile fatty acids, not required by WDR); and cations (include calcium, iron, 
magnesium, manganese, potassium, and sodium); plus field parameters (see No. 1 above). 

d After five years it is anticipated that only six wells (to be determined) will continue to be sampled under long term 
performance monitoring. 

e Wells will be analyzed quarterly for VOCs; semiannually for 1,4-dioxane. Analysis for MNA parameters will be performed 
during the annual sampling event, and will include alkalinity chloride, nitrate, sulfate, sulfide, ethene/ethane/methane, and field 
parameters (see No.1 above). 

f Initially all groundwater monitoring wells will be sampled quarterly. As concentrations decline, the sampling frequency shall 
decline as follows:  
• Quarterly – groundwater concentration greater than cleanup goals; 
• Semiannual – groundwater concentrations less than cleanup goals during the previous sample event; or 
• Annual – groundwater concentrations less than cleanup goal for two consecutive sample events. 
• Stop sampling a well, until confirmation sampling, if groundwater concentrations less than cleanup goal for three 

consecutive sample events. 
• If concentrations increase above cleanup goals at any time, the well shall resume the quarterly sampling frequency and 

follow the process listed above. 
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TABLE 4-2 

Treatment System Sampling Summary 
Sampling Summary for OU1 Groundwater Extraction and Treatment System Sampling 

Sample Frequency 
Program Sample Location Initial Operationsa Long-Term Operations 

Source area Extraction 
Well and Injection wellsb 

SEW-1, IW-1, IW-2  Weekly Quarterly for 3 years  

Downgradient 
Containment Extraction 
Wellsc 

DEW-1 and DEW-2 Weekly Quarterly for 20 years 

Treatment Systemd Influent and effluent; and 
intermediate locations 

Weekly Monthly for 20 years 

Treatment System 

POTWe 

Effluent to POTWc,e N/A Bi-monthly 

 
a Initial operations typically last one to four weeks. During this time, the remediation process is being fine tuned to operate at 

maximum efficiency given the Site conditions. 
b   It is assumed that only one WDR permit will be required for the ISCO and groundwater injection wells (see Table 4-1). 

Injection wells and extraction wells will be sampled for the same parameters under the WDR permit for ISCO (see Table 4-1, 
footnote #1). 

c  Extraction wells will be sampled for the same parameters under the LARWQCB WDR permit for the bioremediation barrier 
(see Table 4-1, footnote #3). 

d Treatment system influent and effluent analyzed for VOCs and 1,4-dioxane only. Two intermediate sample locations (prior to 
LGAC and between LGAC vessels) will be analyzed monthly for VOCs only. 

e Per the Los Angeles County Sanitation District (LASCD), self-monitoring at the location of the discharge to the sewer lateral 
will be required as a permit condition. It is expected the permit requirement will require semimonthly sampling for chemical 
oxygen demand (COD) and suspend solids (SS), and quarterly for VOCs. 

 
N/A   =   not applicable 
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TABLE 4-3 

Design Assumptions for OU 1 (Groundwater Remedial Action) 

Contaminants of Concern (COC): 1,2,3-TCP; TCE; 1,2-DCA; vinyl chloride; 1,2-DCP; 1,1-DCA; cis-1,2-DCE; 
PCE; trans-1,2-DCE; 1,1-DCE; benzene; and 1,4-dioxane. 
Contaminant source area (i.e., 100 ppb plume) delineated during previous site investigations. 
Site consists largely of sandy silts, silty sands, sand interspersed with minor layers of silts and clay. 
Remedial Action includes installation of the following key elements. 
Ozone/Hydrogen Peroxide (Peroxone) Injection Wells: 
– Number: 12 new and 3 existing wells. 
– Location: To be installed in the source area (i.e., 100 ppb plume) to form a double “V” shaped pattern in 

conjunction with the three existing peroxone injection wells. 
– Well design: Pre-fabricated injection assemblies, each completed with 1-inch outer diameter (OD) casing, 

0.02-inch, V-slotted screens, 0.5-inch OD tubing, and check valves. 
– Total well depth: 100 ft bgs. 
– Injection intervals: 2 per location at 75 and 95 ft bgs (approximately). 
– Injection depth: 10 ft below the target groundwater contamination. 
– Radius of influence: 25 ft (minimum). 
– Oxidant: Ozone and hydrogen peroxide. 
– Ozone injection rate: Up do 2 lbs/day per injection well (<1.0 molar ratio of H202/O3). 
– System design treatment concentration: > 50 µg/L. 
Ozone/Hydrogen Peroxide Conduits: 
– 1-1/2” diameter PVC Schedule 40 conduit to contain 1 each 3/8” Teflon tubing and 1/4” polyethylene tubing. 
Notes: Teflon tubing for ozone; polyethylene tubing for hydrogen peroxide 
In Situ Chemical Oxidation (ISCO) Trailers: 
– Number: 2 
– Size: Approximately 21′ × 7′ 
– Location: Inside warehouse on site 
– Components: 
 ▪   ozone generation system—up to 15 lbs/day 
 ▪   oxygen generation system—up to 130 lbs/day (up to 95% concentration) 
 ▪   reagent distribution capacity—up to 10 ozone and 10 hydrogen peroxide injection points 
 ▪   hydrogen peroxide system—150-gal tank (up to 35% solution) 75 gal/day at 25 psig injection capacity 
 ▪   compressed air system—up to 120 psig pressure, up to 18 scfm injection capacity 
Permeable Bioremediation Barrier: 
– Reductive dechlorination enhancing substrate. 
– Number injection points: 180. 
– Location: To be installed downgradient of the source area, along Southern Avenue. 
– Length of barrier: 350 ft. 
– Total boring depth: 100 ft bgs. 
– Injection intervals: 80 to 100 ft bgs. 
– Injection depth: 100 ft bgs (approximately). 
Groundwater Extraction Wells: 
– Number: 3. 
– Location: One well to be installed downgradient of the source area to address groundwater containing 

contaminants at concentrations less than the ISCO design concentration (i.e., 50 µg/L) but greater than 
cleanup goals. Two wells to be installed downgradient near the 5 ppb plume boundary to contain the 
contaminant plume. 

– Total well depth: 105 ft bgs (for source area well); 115 ft bgs (for downgradient extraction wells). 
– Screen depth: 60 to 100 ft bgs for source area wells; 65 to 112 ft bgs for downgradient wells. 
– Extraction Rate: 25 gpm for source area; 20 gpm each for downgradient wells. 
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TABLE 4-3 

(Continued) 

Groundwater Injection Wells: 
– Number: 2. 
– Location: To be installed upgradient of the Peroxone Injection Well field. 
– Total well depth: 90 ft bgs. 
– Injection depth: 55 to 85 ft. 
– Groundwater injection rate: 15 gpm each.  
Groundwater Extraction and Injection Well Piping: 
– Piping diameter: 2” HDPE SDR-11. 
– Length of pipe: Approximately 1,800′ (extraction wells) and 600′ (injection wells). 
– Buried at a depth of 2′ in sand layer, with magnetic tape. 
Groundwater Treatment System: 
– Location: On site, next to warehouse. 
– Components: (a) Ex situ advanced oxidation process (also to be used for cleanup of perched aquifer 

groundwater as part of soil remedial action) and (b) two liquid-phase granular activated carbon (LGAC) 
vessels. 

– Compound dimensions: 32′ × 40′, 6” thick concrete slab with 6” berm, chain-link fence all around with one 
man-gate and one equipment gate. 

– Treatment water: All extraction wells and 5 gpm of perched aquifer. 
– Fate of treated water: Groundwater injection wells (as discussed above) and release to on-site sanitary sewer 

location under a LACSD permit. 
– Water treatment rate: 70 gpm (including 2 downgradient wells, 1 source area extraction well, and 5 gpm for 

perched aquifer). 
 
bgs  = below ground surface 
COC  =  constituent of concern 
ft = feet 
gpm = gallons per minute 
HRC = hydrogen release compound 
ISCO = in-situ chemical oxidation 
LACSD = Los Angeles County Sanitation District 
lbs = pounds 
LGAC = liquid granular activated carbon 
OD = outer diameter 
OU = operable unit 
ppb =  parts per billion 
psig = pounds per square inch gauge 
PVC = polyvinyl chloride 
scfm = standard cubic feet per minute 
µg/L = micrograms per liter 
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ID Task Name Duration Predecessors
1 Cooper Drum Remedial Actions 6723 days

2 OU 1 (Groundwater) RA 6674 days

3 RA Solicitation 54 days

4 Post solicitation 30 edays

5 Receive proposals 0 days 4

6 Review soliciatation proposals 10 days 5

7 Award solicitation 0 days 6

8 Notice-to-Proceed 0 days 7FS+30 edays

9 Preparation of Draft Plans (RAWP, SAP,
HASP)

60 days 8

10 Regulatory Agencies Review of Draft Plans 60 edays 9

11 Incorporate Comments and Submit Draft Final
Plans

30 days 10

12 Regulatory Agencies Review of Draft Final
Plans

60 edays 11

13 Incorporate Comments and Submit Final
Plans

30 days 12

14 Permitting for RA (WDR, NPDES, Building
Dept, etc)

90 edays 13FF

15 Installation of Remedy 30 days 14

16 Initial Startup and Testing 15 days 15

17 Full Scale O&M of RA Remedy 5995 days

18 Source Area in situ ISCO system 1095 edays 16

19 Downgradient P&T System 8395 edays 16

20 Biobarrier Injections 561 days

21 First Injection 30 edays 19SS+30 edays

22 Second Injection 25 edays 21FS+730 edays

23 Remedy Performance Monitoring 8395 edays 16

24 Site Closure Work Plan 30 days 23

25 Site Closure Sampling/Monitoring 365 edays 24FS+30 edays

26 Site Closure Monitoring Results Report 30 days 25

27 Receive Site Closure 0 days 26FS+45 edays

28 OU 2 (Soil) RA 1620 days

29 RA Solicitation 62 days

30 Post solicitation 30 days

31 Receive proposals 0 days 30

32 Review soliciatation proposals 10 days 31

33 Award solicitation 0 days 32

34 Notice-to-Proceed 0 days 33FS+30 edays

35 Preparation of Draft Plans (RAWP, SAP,
HASP)

60 days 34

36 Regulatory Agencies Review of Draft Plans 60 edays 35

37 Incorporate Comments and Submit Draft Final
Plans

30 days 36

38 Regulatory Agencies Review of Draft Final
Plans

60 edays 37

39 Incorporate Comments and Submit Final
Plans

30 days 38

40 Permitting for RA (WDR, NPDES, Building
Dept, etc)

90 edays 39FF

41 Installation of Remedy 30 days 40

42 Initial Startup and Testing 15 days 41

43 Full Scale O&M of RA Remedy 1095 edays 42

44 Remedy STOP Evaluation 394 days

45 Site Closure Sampling/Monitoring 550 edays 43

46 Submit Remedy STOP Report 0 days 44FS+60 days

47 Receive Approval to STOP OU 2 RA 0 days 46FS+45 edays

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27

OU 1 and OU 2 
Remedial Action Schedule

Cooper Drum Company Superfund Site
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