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AOC
AOP
ARARSs

bgs

coc
CPT
CERCLA
CPVC
CQCP

DCA
DCE
DCP
DEW
DHS
DO
DPA
DPE
DTSC

EH&S
EPA
EW

GAC
gpm

H,0,
HASP
HDPE
HRA
HRC
H&S
HWA

ISCO

LEL
LACDHS
LACSD
LGAC

ACRONYMSAND ABBREVIATIONS

Administrative Order on Consent
advanced oxidation process
applicable or relevant and appropriate rements

below ground surface

contaminant of concern

cone penetrometer test

Comprehensive Environmental Response, Casgi®n, and Liability Act
chlorinated polyvinyl chloride

Construction Quality Control Plan

dichloroethane

dichloroethene

dichloropropane

downgradient extraction well

Department of Health Services

dissolved oxygen

Drum Processing Area

dual-phase extraction

California Department of Toxic Substances @unt

environmental health and safety
United States Environmental Protection Agency
extraction well

granular activated carbon
gallons per minute

hydrogen peroxide

Health and Safety Plan

high density polyethylene
health risk assessment
Hydrogen Release Compound
health and safety

Hard Wash Area

in situ chemical oxidation

lower explosive limit

Los Angeles County Department of Health 8ms
Los Angeles County Sanitary District
liquid-phase granular activated carbon
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ACRONYMSAND ABBREVIATIONS (CONTINUED)

MCL California maximum contaminant level
mg/L milligrams per liter

mV millivolts

MW monitoring well

NAPL non-aqueous phase liquids

NCP Natural Oil and Hazardous Substances Poll@mmtingency Plan
NEC Natural Electrical Code

NFPA Natural Fire Protection Association
NPL Natural Priorities List

O; ozone

O&M operation and maintenance

oD outer diameter

ORP oxidation-reduction potential

OSWER EPA’s Office of Solid Waste and Emergencydeese
ou operable unit

PCE tetrachloroethene

PFD process flow diagram

PLC programmable logic controller

ppb parts per billion

PQL practical quantification limit

PRG preliminary remediation goal

PRP potentially responsible party

psi pounds per square inch

PVC polyvinyl chloride

POTW Publicly Owned Treatment Works

QA quality assurance

RA remedial action

RAO remedial action objective

RAWP Remedial Action Work Plan

RD remedial design

RDR Remedial Design Report

RI remedial investigation

RI/FS remedial investigation/feasibility study
ROD record of decision

ROI radius of influence

RPO remedial process optimization
RWQCB Regional Water Quality Control Board
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ACRONYMSAND 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

SvVOC 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

po/L micrograms per liter
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ESO EXECUTIVE SUMMARY

This Remedial Design Report (RDR) presents thalddtdesign of the selected remedial action (RAjte
groundwater Operable Unit 1 (OU1) at the Coopenb@ompany Site (Site), located at 9316 South Atlant
Avenue, in South Gate, Los Angeles County, Califarn

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

The groundwater Source Area RA (Source Area Systemjists of the following components:

» Injection of ozone and hydrogen peroxide into thérse area groundwater (i.e., in situ chemical
oxidation [ISCQ] using injection wells that fornparmeable barrier to groundwater flow);

» Extraction of groundwater downgradient of the ISRarier; and

» Aboveground treatment and re-injection of this astted groundwater upgradient of the ISCO
barrier.

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

» Extraction of groundwater near the leading edgdefplume;

» Installation of a permeable bioremediation bariiethe mid-plume area upgradient of the
groundwater extraction; and

» Discharge to sanitary sewer, with pretreatmenhefextracted groundwater, if needed.

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

ES1 SITEHISTORY

Since 1941, the Site was used by several comptmiegondition and recycle used steel drums thet on
contained various industrial chemicals. The Coopeum Company operated from 1972 to 1992,
reconditioning drums using a process that consistdllishing and stripping the drums for paintingda
resale. Drum process waste was collected in opecrete sumps and trenches, resulting in releassasito
and groundwater beneath the site.

By 1992, when the drum reconditioning businesstieeh sold to Waymire Drum Company, the Cooper
Drum Company facilities were retrofitted to provaleaboveground, enclosed system for containingléq
and wastes. Closed-top steel tanks were installedthe sumps, and the trenches were replacechaith
piping. The former hard-wash area (HWA) was classdireplaced with a new HWA in the Drum Processing
Area (DPA), which also provided hard piping andosgtary containment. Waymire Drum Company
continued to operate the facility until 1996. Cdidated Drum Company was the drum-reconditioning
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operator at the Site from 1996 until their departar2003. The facility was fitted to process ptasites
(large square containers) during this period.

Since 2003, drum processing operations no longaurad the Site and all drum processing equipmast h
been removed from the Site. Following the remokaldrum processing operations, there were four new
tenants at the Site, including a pallet compangyeking and towing company, and two automotiveargp
salvage companies. As of June 2006, the autommtpagr/salvage companies moved operations offsite

the pallet company expanded there operations teabant property.

The United States Environmental Protection AgeldyA) conducted remedial investigation (RI) actesti
for Cooper Drum from 1996 to 2001. In June 2001ABRded the Site to the National Priority List (NFIE
hazardous waste sites requiring remedial actide.iiBiestigations conducted as part of the Rl ifiedtthe
former HWA as the primary source of contaminatidine DPA also was identified as a source of
contamination as a result of chemical spills thatexdocumented during the 1980s. Following the déshe
investigation/feasibility study (RI/FS) processe tRecord of Decision (ROD) for the Site was sigoed
September 28, 2002.

ES2 CONTAMINANTSOF CONCERN AND CLEANUP GOALS

Twelve hazardous substances are considered comtat®iof concern (COCs) in OU1 groundwater: 1,2,3-
trichloropropane (TCP); trichloroethene (TCE); #lj2hloroethane (DCA); vinyl chloride (VC); 1,2-
dichloropropane (DCP); 1,1-DCA,; cis-1,2-dichlorcetke (DCE); tetrachloroethene (PCE); trans-1, 2-DCE;
benzene; 1,1-DCE; and 1,4-dioxane.

Except for 1,4-dioxane, which is a semivolatileaig compound (SVOC), all the other COCs are Jelati
organic compounds (VOCs). As stated in the RODréhmedial action objective (RAO) for groundwater is
restoration of the groundwater (through treatmémtpeneficial use. Therefore, the cleanup goaltter
majority of the Site VOCs is to achieve maximumtaomnant levels (MCLs). However, the cleanup goal f
1,2,3-TCP and 1,4-dioxane (for which an MCL hashesn defined) is to achieve the practical quaatifbn
limit (PQL) and the preliminary remediation goalR®) for protecting sources of drinking water,
respectively. See Table 2-1 for a list of all grdwater COCs and their respective cleanup goals.

ES3 HYDROGEOLOGIC FEATURES

The main hydrogeologic features penetrated by geramd wells completed during the Rl field invesiion
include the Bellflower Aquiclude, the perched aquithe Gaspur Aquifer, and the Exposition Aquiférese
units constitute a shallow aquifer and a deepefeihe shallow aquifer consists of the saturatarion of
the Bellflower Aquiclude, which incorporates theged aquifer (approximately 35 to 40 feet beloougd
surface [bgs]), and the Gaspur Aquifer. The BaN#o Aquiclude extends to a depth of approximatélfeet
bgs, where the Gaspur Aquifer, which extends tegtdof approximately 110 to 120 feet bgs, undeitie
The upper portion of the deeper aquifer systempsasented by the Exposition Aquifer, which unéerthe
shallow aquifer. The Exposition Aquifer has notio@apacted by contamination originating from theeSi

Data from investigations at the Site and adjaciées éndicates that groundwater flows in a predamtly

southerly direction. Additionally, the groundwatentamination from adjacent sites have commingliga w
and impacted the Site plume.
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ES4 ROD SELECTED REMEDY FOR OU1 GROUNDWATER

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

“The cleanup strategy for groundwater contaminatigad VOCs will use a combination of
methods to achieve remedial goals and to restergdtential beneficial use of the aquifer as
a drinking water source. An extraction/treatmerstam will be used for containment and
remediation. Chemical in situ treatment will algoused to enhance the treatment of VOCs
in groundwater, minimize the need for extractiam] aeduce the potential for other VOC
plumes in the vicinity to impact Cooper Drum.”

The groundwater remedy design strategy, as desciib&ections ES.5 and ES.6, respectively, for the
contaminated plumes in the source area and the gtadient area, is consistent with the ROD selected
remedy.

ESS5 DESIGN STRATEGY FOR OU1 SOURCE AREA

The remedial alternative selected to reduce COCarttrations in the OU1 Source Area is use of ISCO i
conjunction with groundwater extraction, treatment injection. The OU1 Source Area Design is shomvn
Sheet C-1 of the design drawings, included undmmparate tab to this volume (Volume I) of the répor

Ozone will be used as the primary oxidant durirgl8CO activities. Hydrogen peroxide may also lesl s
a co-oxidant depending on site conditions and #sellts of the ozone-only injection. The remediation
equipment will be capable of injecting both thedaxits.

The results of a bench-scale test and a fieldabddy test of ISCO, using ozone and hydrogen piele
(G4/H,0;), have indicated that complete destruction of $ite COCs can be achieved. The destruction
mechanism is through direct oxidation by ozoneyel as oxidation by the hydroxyl radical, a potand
non-selective oxidizing reagent. The hydroxyl ratiforms when ozone alone is applied, but its faiondgs
enhanced when ozone is combined with hydrogen pror appropriate molar ratios (i.e., less thah 1.
mole: mole of QH,0,).

Oxidant injection wells will be installed in thelgoe area (as delineated by a composite 100 partsljion
[ppb] concentration contour of TCE, cis-1,2-DCEjdm-dioxane originating in the former HWA), formgi

a permeable, V-shaped barrier to the groundwateglvie new @QH,0O, injection wells (henceforth referred
to as peroxone wells; denoted-R through B-12) will be installed in the source area. Thressting
peroxone wells (M-1, M-2, and M,-3), previously used during the field treatabiktyidy, will also be
utilized. The Q/H,O, will be supplied via a commercially available ISGgtem. Additional components of
the OU1 Source Area design strategy will includeftilowing.

» Extraction of groundwater downgradient of the ISQaDrier.

» Aboveground treatment and injection of this exedctjroundwater upgradient of the ISCO
barrier.
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The extraction well, installed downgradient of IB€O barrier, will provide hydraulic control in tseurce
area, and maximize groundwater flow through theneable barrier. Based upon flow modeling resufis, u
of groundwater extraction and injection upgradieat also shorten the cleanup time. The placemehteof
extraction will be geared toward capture of theppb isoconcentration contour for 1,4-dioxane angl an
portions of the source area plume that lie beydred IBCO system area of influence. The extracted
groundwater, estimated at approximately 25 galp@rsninute (gpm), will be treated abovegroundWQeC
and 1,4-dioxane treatment unit. This unit will alse used for cleanup of approximately 5 gpm of
groundwater extracted from the perched aquifedéassribed in the RDR for soil). A liquid-phase grkan
activated carbon (LGAC) unit will be used as reedijrto further polish the treated water. The tigtate
groundwater, at a total rate of approximately 3G gwill then be injected into the shallow Gaspuuer

via two injection wells, at 15 gpm each, placedraggnt of the permeable ISCO barrier.

ISCO system operation is anticipated to continuer avperiod of three years, after which the capdunce
treatment of the residual COCs in groundwater wobeldddressed by the extraction/treatment systém(s)
the source area and/or downgradient area. The Ie@@diation equipment will be housed on Site, in a
closed warehouse located along Rayo Avenue, adjazéime aboveground treatment compound.

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

The OU1 downgradient containment and treatmentegfyancludes extraction of groundwater at theilezad
edge of the OU1 contamination plume and the usanoin situ permeable bioremediation barrier (for
enhanced reductive dechlorination) to expedite déation of a portion of the plume between the searrea
system and the downgradient containment and treatsystem.

Two groundwater extraction wells (designed to ettegoproximately 20 gpm each) will be installedhet
leading edge of the 5 ppb TCE groundwater plume/fdpadient of the source area extraction well, @lon
McCallum Avenue). A 350-foot-long permeable bioreia¢ion barrier also is to be installed upgradmnt
the extraction wells, along Southern Avenue, taech reductive dechlorination of VOCs in groundwas

it flows across the barrier. The groundwater RAgtesurrently includes piping of the extracted wétack

to the Source Area groundwater treatment planeftedtreatment (including for 1,4-dioxane, if nesary),

to discharge the water to the sanitary sewer looain site. However, a final determination as t@thbr
pretreatment of the extracted water prior to dispbavill be necessary can only be made when the two
groundwater extraction wells are installed and dachp

The placement and operation of the groundwateaetktm wells will be designed to minimize the impaic
adjacent plumes, while also providing hydraulic teoinof the groundwater through the permeable
bioremediation barrier. The combined effect woutdtd further enhance/accelerate the treatmenttef Si
groundwater and to reduce the time until cleanugdsgare reached. Installation of a permeable bierem
diation barrier along Southern Avenue would redbedargeted treatment area for pump and trelaétarea
between Southern and McCallum Avenues. As mid-pl@@EC concentrations are biodegraded along
Southern Avenue, the results of the Hydrogen Rel&xmmpound (HRC) pilot test and analytical pore
volume modeling indicate that the required operatime of the extraction wells could be signifidgnt
reduced, possibly from upwards of 35 years dow20tgears or less.
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10 INTRODUCTION

In June 2001, the United States Environmental Btiote Agency (EPA) added the Cooper Drum Company
Site (Site) to the National Priorities List (NPL) lmazardous wastes sites requiring remedial actifRs
Group, Inc. (URS) completed a remedial investigdfeasibility study (RI/FS) report for the Site May
2002. The RI/FS summarized previous investigatitresnature and extent of contamination; a humalithe
risk assessment (HRA); contaminants of concern (§Q€medial investigation (RI) activities, condturs,
and recommendations; remedial action objectives@RAand an evaluation of remedial action (RA)
alternatives. The selected RAs are detailed inRbeord of Decision, Cooper Drum Company, City of
Southgate, California Record of Decisi(EPA, 2002). The Site has been categorized irt@jerable units
(OUs) for the remedial phase: OU1 (alternativelfemed to as “impacted groundwater” or simply,
“groundwater,” throughout this report) consistshef impacted shallow (Gaspur) aquifer; and OU2 ist&1s
of the impacted soil and a perched aquifer in theee area. This Remedial Design Report (RDR) ptese
the detailed design for the groundwater (OU1) Ride @etailed design for the soil and perched ag(@fei2)

RA is presented in the report titl&bil Remedial Design Repd@perable Unit 2 Cooper Drum Company
Superfund Sit€URS, 2007a).

11 PURPOSE AND OBJECTIVES

This RDR presents the design for the selected itedagoundwater RA at the Cooper Drum Company Site
in South Gate, Los Angeles County, California (Begure 1-1). The groundwater RA includes remedial
systems for the source area and hydraulic contmit@inment) and treatment for the leading edghef
groundwater plume.

The groundwater Source Area RA (Source Area Systemists of the following components:
* Injection of ozone and hydrogen peroxide into thase area groundwater (i.e., in situ chemical
oxidation [ISCQO] using injection wells that fornparmeable barrier to groundwater flow);

» Extraction of groundwater downgradient of the ISR&rier; and

» Aboveground treatment and re-injection of this astted groundwater upgradient of the ISCO
barrier.

The groundwater Downgradient Containment and TreatrRA (Downgradient Containment/Treatment
System) includes:
» Extraction of groundwater near the leading edgdefplume;

» Installation of a permeable bioremediation bariiethe mid-plume area upgradient of the
groundwater extraction; and

» Discharge to sanitary sewer, with pretreatmenhefaxtracted water, if needed.
This RDR provides the design criteria, including tlesign, assumptions, and parameters used irogag|

the groundwater remedial design (RD). The RA wdscséed in accordance with the Comprehensive
Environmental Response, Compensation, and LiaBititf{ CERCLA) of 1980, as amended by the Superfund
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Amendments and Reauthorization Act of 1986 (SARERY, to the extent possible, the National Oil and
Hazardous Substances Pollution Contingency PlarPJNThe selection was based on the Administrative
Record file for the Cooper Drum Company Site anddtailed in the Record of Decision (ROD) (EPA,
2002).

As stated in the ROD, the cleanup strategy foSiteewill use a combination of methods to achiemedial
goals:

» An extraction/treatment system will be used fortaogmment and remediation;

* In situ treatment, in the form of oxidation anddahanced reductive dechlorination, will also be
used to enhance the treatment of volatile orgastiggounds (VOCS) in groundwater, minimize
the need for extraction, and reduce the potemtiphct for other VOC plumes in the vicinity to
impact Cooper Drum; and

» Treated groundwater will be reinjected into thetaamnated aquifer, and/or discharged to the
Publicly Owned Treatment Works (POTW) sanitary sesystem.

The RA for impacted groundwater as delineatedimRDR encompasses all the components of the ROD
selected remedy. The only exception to the ROhésaddition of the semivolatile organic compound
(SVOC) 1,4-dioxane as a Site groundwater COCrasudt of the discovery of this compound duringriie
investigation. An advanced oxidation process has belded to the RA to address remediation of 3G

in the groundwater.

The RA for impacted soil is presented in the abaferenced design document (URS, 2007a). The pedpos
OU2 soil RA includes:

» Dual-phase extraction (DPE) in two areas of the thiait are believed to be the source areas for
vadose zone contamination: the former Hard Wash Af®VA) and the Drum Processing Area
(DPA) (see Figure 1-2);

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

* Groundwater extracted from the perched aquiferlvgltreated with an ex situ (aboveground)
treatment system; and

* The treatment system effluent will be reinjectdd ihe shallow aquifer along with groundwater
from the herein described Source Area RA.

It is anticipated that the OU2/soil RA will be pamnfned prior to, or concurrently with, the OU1/grdwater
RA. For improved cost-effectiveness, the same texgsbundwater treatment system can be used for bot
OUs. The proposed ISCO barrier in the groundwatgrce area would be directly beneath the DPE syistem
the HWA. Therefore, concurrent operation of theugidwater and soil RAs would also afford control of
ozone and other off-gases that may escape inteatih@se zone from the groundwater.
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12 SITE DESCRIPTION AND HISTORY
121 SiteDescription

The Site is located at 9316 South Atlantic Avenu&outh Gate, Los Angeles County, California. It is
identified as EPA ID CAD 055753370 (Latitude 33 88” N, Longitude 118 11°'42"W). The Site, which
consists of 3.8 acres of mixed residential, commérand industrial land use, is 10 miles south.o$
Angeles and approximately 1,600 feet west of theAwgeles River (Figure 1-1). Site facilities irsdudrum
processing and storage areas, an office, a warehansl maintenance buildings. The HWA is in the
northeastern area of the Site, which also inclades/ered shed area. The drum processing buildirigh is
referred to as the DPA in this report, is locatkuhg the southern property boundary. All buildirgs/e
concrete floors, and the entire facility has besphalt-paved since 1986. The Tweedy School ordjaeent
property has been closed since 1988 because atarmothat children attending the school coulddpesed

to contamination migrating off site.

122 SiteHistory

Following is a history of the Site use for the neditioning and recycling of steel drums containiegidual
chemicals.

» Since 1941, the northern portion of the Site hanhmvned and operated by drum recycling
companies. The use and ownership of the southetivpof the Site prior to 1971 is unclear.
The Cooper Drum Company purchased both parceleparhted the facility from 1972 until
1992.

» Reconditioning activities took place within the geat-day DPA (Figure 1-2), in the central
portion of the Site. When necessary, heavy dugritey, called “hard washing,” was performed
in the northeastern portion of the Site (the forid@&A shown on Figure 1-2). Caustic fluids,
generated by reconditioning and hard washing dietsyiand waste materials removed from
inside the drums were collected in open concret@psuand trenches. This led to the
contamination of the soil and groundwater bendattite. Recent investigations have shown
that most contamination at the Site can be trac¢de HWA and the DPA.

* By 1992, when the drum reconditioning businessdesh sold to Waymire Drum Company, the
Cooper Drum Company facilities were retrofittegtovide an aboveground, enclosed system
for containing liquids and wastes. Closed-top stmsks were installed over the sumps, and the
trenches were replaced with hard piping. The forfi&A was closed and replaced with a new
HWA in the DPA, which also provided hard piping essetondary containment.

* Waymire Drum Company continued to operate the ifgailntil 1996. Consolidated Drum
Company was the drum-reconditioning operator atStite from 1996 until their departure in
2003. The facility was fitted to process plastieso(large square containers) during this period.

By 1992, an aboveground, enclosed system was osedrfitaining liquids and wastes. The Cooper Drum
Company continued to operate the facility until29@ 1992, the drum reconditioning business wtso
Waymire Drum Company, which operated the facilitill1 996. Since 1996, Consolidated Drum Company
has been the drum-reconditioning operator at ttee $he facility was fitted to process plastic sofarge
square containers) during this period.
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1.2.3 Current Site Operations

Consolidated Drum Company terminated its lease théhCooper Trust in October 2003 and moved its
operations to off-site facilities. All drum-recyeti equipment and associated containment pipindaaric
were removed from the Site. Currently, the Sitauily operational; however, drum operations no leng
occur at the Site. There were four new tenanttydirng a pallet company, a trucking and towing camp

and two automotive repair/salvage companies. ARioe 2006, the automotive repair/salvage companies
moved operations off-site and the pallet compampaaged its operations to the vacant property.

13 Report Organization
This RDR includes the following:

e Section 1.0 A brief introduction of the Site, Silistory and current Site operations
e Section 2.0 A summary of the remedial investigatiparformed at the Site
e Section 3.0 A summary of the Record of Decisiontfigr Site

e Section 4.0 The general design strategy and détdésign for the remediation of impacted
groundwater

* Section 5.0 The construction and implementatioaitset
» Section 6.0 The environmental and public impactcédn plan

e Section 7.0 References
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20 REMEDIAL INVESTIGATION SUMMARY

21 PREVIOUSINVESTIGATIONS

From 1984 through 1989, the Los Angeles County Biepent of Health Services (LACDHS) issued several
Notices of Violation to the Cooper Drum Companygassult of incidents involving the release of ndaas
substances at the Site. The LADHS required the @dopum Company to conduct investigations of sai a
groundwater. In 1989, the California Departmertielth Services, now known as the Department oicT ox
Substances Control (DTSC), also collected soil $asripom under the DPA. These studies, coupled with
investigations conducted as part of the RI/FS,tiled 13 hazardous substances as COCs in grouedwat
Except for 1,4-dioxane, which is considered an Sy&llGhe other Site COCs are VOCs. The groundwater
COCs and their cleanup levels are listed in Takle 2

Under LADHS direction, consultants for the Coopeuni® Company excavated and removed contaminated
soil from the property and from the adjacent TweEtBmentary School, after caustic fluids leakedrfro
trenches under the DPA building onto school prgpérd assess impacts to groundwater in the uppermos
aquifer beneath the Site (approximately 40 to 80lbelow ground surface [bgs]), four monitoringleelere
installed on Site and one upgradient well was Ilestaff Site.

The groundwater beneath the Site was identifieghataminated with VOCs. In 1987, the City of Sc@tie
closed four municipal water supply wells found tmtain PCE. These wells are in South Gate Parkjrwit
1,500 feet southwest of the Site. At that time Qlitg listed the Cooper Drum Company as a possiblece

of the PCE contamination; however, recent invettiga indicate that groundwater contamination found
beneath the Site did not contribute to the deeqmnmglwater contamination affecting those municipeails.
The groundwater contamination originating from 8iee is moving to the south, not toward the muratip
wells. It is confined to the upper aquifer andas currently affecting any drinking water supplieshe City

of South Gate, because the municipal wells are tategbin deeper aquifers.

The Tweedy School, on the adjacent property, wased in 1988 because of the concern that children
attending the school could be exposed to contaromatigrating from the Site and from other indugtri
operations in the area.

Based on the discovery of the soil and groundwadaetamination, EPA first proposed the Cooper Drum
Company Site for inclusion on the NPL in 1992. EBsued the General Notice and 104(e) letters to the
Cooper Drum Company owners and operators at that fDuring 1993, EPA met with Arthur Cooper, the
Site owner and previous operator (before Waymirgnb€ompany took over operations in 1992), who was
considered a potentially responsible party (PRR§.durpose of the meeting was to discuss the $petiee
letter EPA was planning to send to him and to begigotiations for an Administrative Order on Corisen
(AOC) to conduct the RI. Later that same yearQbeper estate declared bankruptcy upon the deatin. of
Cooper. Given its lack of assets, the Cooper estasano longer considered a viable PRP to helgqraie
Cooper Drum Company investigation and remedia@G@msequently, the Site became a fund-lead sitagvhe
Superfund trust fund money is used for Site adisitBased on additional Site investigation dallecied by
EPA, the Site was proposed for the NPL in Janu@®12In June 2001, the EPA added the Site to thedflP
hazardous waste sites requiring remedial action.
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EPA conducted the RI activities for Cooper Drummird996 to 2001. EPA initiated a soil gas survel986

to identify potential hot spots (areas where comiant concentrations of VOCs are the highest) féinase 1
RI. This investigation identified “hot spots” inglvicinity of the former HWA, in the northeastemriion of
the property, and in the DPA, in the central portd the property. The Phase 1 Rl was designedrtbdr
investigate the potential presence of VOCs, SV@@d metals in soil and groundwater beneath theaBde
the adjacent Tweedy School property. Based oredts of the Phase 1 RI, EPA expanded its invagiiy

of soil and groundwater to delineate the extemoitamination as part of a Phase 2 RI conducteudast
September 1998 and March 2001. The complete Ritigpooper Drum Remedial Investigation Feasibility
Study Report (the Site RI/FS) (URS, 2002) was ssdan May 2002

The main hydrogeologic features penetrated by geramd wells completed during the Rl field invesiion
include the Bellflower Aquiclude, the perched aquithe Gaspur Aquifer, and the Exposition Aquiférese
units constitute a shallow aquifer and a deepeifergirhe shallow aquifer consists of the saturatarion of
the Bellflower Aquiclude, which incorporates thegreed aquifer (approximately 35 to 40 feet bgs) thed
Gaspur Aguifer. The Bellflower Aquiclude extendsfproximately 70 feet bgs, where the Gaspur Aguife
which extends to a depth of approximately 110 @ fe2t bgs, underlies it. The upper portion ofdeeper
aquifer system is represented by the Expositionif&guwhich underlies the shallow aquifer. These
hydrogeologic units are presented on generalizetbge cross-sections shown in Figure 2-1.

Nearby properties have undergone investigation@sss of groundwater contamination under the tiimec

of the Los Angeles Regional Water Quality ControbBl (RWQCB), including the Jervis Webb site (north
of the Site), two former Dial Corporation sites fheast and east of the Site), and the Seam Msister
(southeast of the Site). Data from investigationthase three sites indicate that groundwater flmnes
southerly direction. High TCE concentrations in giallow aquifer have been detected under theslervi
Webb site (33,000 parts per billion [ppb]) and inl@vngradient monitoring well (6,700 ppb) 200 feet
upgradient from and northeast of the Site. SinTilaE concentrations (up to 16,000 ppb) have be&tthet

in the groundwater beneath the Seam Master sienGis proximity, the groundwater contaminatioonfr
Jervis Webb may have commingled with and impadted@ooper Drum Site plume. Based on investigation
activities performed during the RD, groundwatertaarination from the Seam Master site has commingled
with the downgradient (outside the property boupdanrtion of the Cooper Drum Plume. The need to
reduce commingling of these two plumes was an itapoiconsideration during remedy selection.

The RI/FS (URS, 2002) confirmed that waste coli@dteopen concrete sumps and trenches resulted in
releases to soil, and that migration of some daf¢fewntaminants impacted the shallow aquifer bartaat
Site. The primary source of contamination was tiéA1where drum-processing operations took placi unt
1976, when they were moved to the DPA on the soutide of the property. The DPA also became acgsour
of contamination as a result of chemical spill$ there documented during the 1980s. Beginning 87 1the
Cooper Drum Company facilities were upgraded towgme any further release of chemical wastes and to
meet environmental regulations. By 1992, the fori&A was closed and replaced with a new HWA in the
DPA and aboveground, enclosed systems were in.place

Site operations have resulted in the dischargemtieninants to the surface soil, vadose zone, aaherlying

groundwater. Various chemicals have been releastheé tSite 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.

K:\Wprocess\00147\Cooper Drum\GW RDR\xxxOU1 Rmdl Dsgn.doc



GROUNDWATER REMEDIAL DESIGN REPORT Section 2.0
OPERABLE UNIT 1 September 2007
Cooper Drum Company Superfund Site Page 2-4
URS Group, Inc.

Contract No. 68-W-98-225/WA No. 047-RDRD-091N

2.2.2 2007 CPT/HydroPunch Sampling Results

Five CPT/HydroPunch borings (CPT-40 through CPT-4&)d four HydroPunch-only borings
(HydroPunch-8, HydroPunch-26, HydroPunch-35, andrblpunch-36) were installed between February 26
to March 1, 2007 to obtain lithologic data and/epth-discrete groundwater samples to further datethe
groundwater contamination. Figure 2-2 shows the @RI'HydroPunch boring locations. The HydroPunch
borings were installed at locations which had ssempled during prior investigations (i.e., CPT-B]c26,
CPT-35 and CPT-36); therefore, these locations designated with an HydroPunch, because litholdajia
was available from CPTs in the vicinity of the HgBrunch borings.

The lithologic data from the new CPTs were conatsiéth prior data, which indicated the presence of
relatively sandy unit from approximately 60 to X686t bgs. This unit begins in the eastern portfadheSite
along Rayo Avenue, and trends to the south andheast.

VOC and 1,4-dioxane analytical data for the Felyiddarch 2007 sampling event are presented in Thbfe
Appendix B (included in Volume Il of this reporS§elect VOC and 1,4-dioxane results are presented on
Figure 2-2, which has an expanded base map andéhalsdes the August 2006 TCE results from monitor
wells (URS, 2007c). TCE concentrations are constleepresentative of the lateral extent of the @oop
Drum plume. Results from the February/March 200T lydroPunch investigation indicate the following:

» The leading edge of the Cooper Drum plume (as septed by TCE) appears to be slightly
south of McCallum Avenue, as depicted on Figure Z¥#& estimated Cooper Drum plume
boundary and the plume(s) boundary(s) to the eastat be finalized until the groundwater flow
direction and COC concentrations can be establjdiseskd on sampling results from proposed
new monitor wells. Based on the current monitorl wata, the recent CPT/HydroPunch data,
and the water level data from the Cooper Drum $ite,5 micrograms per litepg/L) TCE
contour line boundary for the Site plume was ediahdor the purpose of developing the
groundwater remedial design. Note that an estineteal of plume convergence (commingling
with off-site plumes) is depicted on Figure 2-2.

* VOC concentrations in the downgradient area ofxbeper Drum plume appear to be higherin
the lower portion (90 to 110 feet bgs) of the Gagjquifer.

» Concentrations (up to 83@y/L of TCE) of VOCs south of Southern Avenue agn#icantly
above those observed in the Cooper Drum plume. elkissated VOC concentrations are
present from the depth range of approximately 68%deet bgs, beginning at CPT-40 and
continuing to the south at CPT-41, CPT-42 and CBT¥#he VOCs would appear to be
emanating from the area of CPT-10 and CPT-21, éutat the eastern portion of the Seam
Master site. Results from these two CPTs have si@#concentrations of up to 16,006/L
from this depth range. Assuming the source of V@OSPT-45 is from the Seam Master site,
groundwater flow directions may be south to souiwe

* The high TCE concentration at the 100-foot bgs ldpam CPT-40 (as compared to the
shallower results) suggest this contamination n@ybe associated with the Seam Master site
and could be associated with the Jervis Webb sitifoa the Cooper Drum plume. Further
investigations are required to determine the sooftleis contamination.

» 1,4-Dioxane concentrations appear to higher irCtbeper Drum plume, as compared to results
from the CPTs sampled to the east and downgradi¢hé Cooper Drum plume. Generally, all
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1,4-dioxane results from CPT-40 to CPT-42 and CBTwére less than Rg/L. The only
exception would be the 88-foot bgs sample from @BTwhich showed a 1,4-dioxane
concentration of 1Rg/L.

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

2.3 RECOMMENDATIONS FOR NEW MONITORING WELLS

As discussed above, monitor well installationsaeessary to confirm the CPT/HydroPunch depthrelisc
sampling results, establish groundwater flow paieitrack plume migration, and evaluate the RA
performance. Well installations are also necessithin and to the south of the Seam Master Sifarter
characterize VOC contamination in that area.

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

 To address the downgradient extent of the CoopamDPlume, two monitor well pairs
completed in the middle and lower portion of thalklw Gaspur Aquifer are recommended on
McCallum Avenue, in the vicinity of CPT-44 and CB3{see proposed new wells MW-34A/B
and MW-35A/B on Figure 2-3).

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

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

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

Data from the proposed new wells would be used)tfugther characterize COC distribution in the Geo
Drum plume and (2) evaluate the effectiveness ®i8CO barrier in the source area and the permeable
bioremediation barrier to be installed along South®venue as part of the RA.

Regarding the Site plume commingling with the aefg@lumes to the east, the following recommendatio
are made:

* Install one monitor well pair to be completed i thiddle and lower portion of the shallow
Gaspur Aquifer and located on Southern Avenueervtbinity of CPT 40 (see proposed new
wells MW-37A/B on Figure 2-3). The deeper well wibble useful to address deep contamina-
tion which may be related to upgradient sourcegeWavels from these locations should assist
in establishing flow directions from the Seam Masiee.
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* Install one monitor well pair to be completed i thiddle and lower portion of the shallow
Gaspur Aquifer and located on Adella Avenue, apipnately 100 feet south of the intersection
of McCallum Avenue (see proposed new wells MW-36/&iBure 2-3). It is expected that the
well completed in the lower Gaspur Aquifer (approately 95 to 110 feet bgs) would define the
downgradient extent of the Cooper Drum plume, sihe&/OC concentrations above this depth
interval appear to be significantly higher thamwiher areas of the Cooper Drum plume and not
attributed to it.

Therefore, the groundwater RA includes the ingdialaof 13 new monitor wells. As shown on Figur8 2-
and discussed in Section 4.2, the RA also includstallation of three new groundwater extractiofisv©ne
well (SEW-1) will be installed just south of theesalong Rayo Avenue and two wells (DEW-1 and DEW-2
will be installed farther south, along McCallum Ane. Sheet C-6 (Volume I) shows the design drafang
typical single-completion monitor wells and extrantwells.

Until the new monitor wells are installed, therdlwemain some uncertainty regarding the treatment
requirements for the groundwater extracted by tvengjradient extraction wells. For example, it isgible

that 1,4-dioxane concentrations may be low enoogisgo not require treatment. However, based o6 VO
sample results from the existing monitor wells d&om CPT locations, it is expected that VOC
concentrations will be greater than cleanup goats \aill, therefore, require treatment. Based ors¢he
expectations, and in order to effectively use fite[@operty and existing infrastructure, the gbuater RA
design currently includes piping of the extracteatew from the downgradient area back up to the Site
groundwater treatment compound for treatment of ¥@a, if required, 1,4-dioxane. A final determiomt

as to whether treatment of this water will be reggican only be made after the two new extractieltsvare
installed and additional sampling data are col:gigor to implementation of the RA.

2.4 PILOT STUDY RESULTSAND JUSTIFICATION OF DESIGN ASSUMPTIONS
Two field-scale pilot studies have been completegdat of implementation of the RA:

* Hydrogen Release Compound (HRC) Field Pilot Stlfy$%, 2005)
* ISCO Field Pilot Study using Ozone and HydrogeroRee (URS, 2006b).

241 HRC Pilot Test Description

The objective of the HRC field pilot study, perfardin December 2003, was to evaluate the effecssof
enhanced reductive dechlorination in reducing VO@centrations in the Site groundwater. The pilst te
comprised of injecting a combination of a less@iscform of HRC (referred to as “HRC primer”), atidC
with added iron gluconate (referred to as “moditi¢RIC") into the contaminated groundwater. Prioth®e
field test, it was surmised that the presencegtf lévels of sulfate naturally present in Site gibuater (at
levels of up to several thousand milligrams pegr)itmight compromise the technology’s effectiveness
because sulfate and other soil and groundwatetitoerss compete for the donated electrons (whieh a
provided by hydrogen that is released as HRC degjadbulfate reduction is not necessarily desirable
because it may result in a build-up of sulfidesalh¢an, in turn, lead to “sulfide toxicity” and ®sf
microbial populations in the aquifer. On the oth@nd, if the produced sulfide binds with metalsgieample
with iron naturally present in groundwater or ifntroduced by the modified HRC, it will likely pripitate in

the form of iron sulfides. Therefore, it was hoplkedt the modified HRC would provide adequate iron t
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promote iron sulfide precipitation. The purposeifgection of the less viscous HRC primer was tovpde
an easily accessible source of hydrogen (electrongjder to satisfy the electron demand of thepeting
soil and groundwater constituents.

The HRC test consisted of injecting approximate800 pounds of substrate into a 15-foot by 25-gyat
area (see Figure 2-4, HRC area) in the Site sareze The HRC area is approximately 100 feet upgnad
from the ISCO field pilot test area; therefore, tamnination originating in the HRC area was expetted
impact the oxidation pilot study area after appmadiely 10 months. The results of groundwater sargpli
after the start of the HRC pilot study indicatedttmjection of HRC promoted and enhanced anaerobic
bacterial activity and reductive dechlorinationtheut a significant increase in sulfide concenbragj within
distances of 50 feet or more directly downgradfesrh the test area. (See Appendix D, Volume Iithié
report for VOC concentration trends over time i@ study area monitor wells.) Based on these regulks
scale application of HRC would be feasible to tré&Cs in groundwater but not to treat 1,4-dioxane
(an SVOC) in groundwater. As mentioned above, Ig#ahe has been detected in Site groundwateresle
ranging from below detection levels to several liaddnicrograms per liter. By comparison, the driigki
water preliminary remediation goal (PRG) for 1,éxdine is 6.11g/L, and the Department of Health Services
(DHS) action level for this compound is@/L. It was because of the presence of 1,4-dioxaatehe ISCO
field pilot study was performed.

25 ISCO PILOT TEST SUMMARY

This section details the highlights of the ISCp#tudy conducted from July 2005 through June 2006
Additional relevant results and figures are prodide Appendix D, Volume II, of this report. The mai
purpose of the pilot study was to determine whati@usion of ISCO in the groundwater remedy fer 8ite
was required to effectively reach the groundwadgiifar cleanup levels. The data monitoring and sengp
procedures were geared towards evaluating systerfiorpance and checking for reducing COC
concentrations without significant rebound. The @@chnology employed was an advanced oxidation
process (AOP) using the application of ozone arttdgen peroxide.

251 ISCO Pilot Test Description and Results

The positive findings from an ozone/hydrogen peatexyench scale study (PRIMA Environmental, 2005)
warranted further evaluation during a field piloake study of the technology. The pilot study warsdzicted
approximately 140 feet downgradient from the fortd®¥A, the main contaminant source area. The pilot
study installation consisted of a barrier configiara with three ozone/hydrogen peroxide injectioslls/
laterally spaced from 35 and 50 feet apart. Tret pdale study layout is shown on Figure 2-4. Egelstion

well contained two injection points at approximgtéd and 90 feet bgs (see Figure 2-5). The pilodyst
monitoring wells (extraction well [EW]-1, monitogrwell [MW]-33A/33B, and MW-20/20B) were located
downgradient and within a maximum of 30 feet ofttiree injection wells (x-1, Mox-2, and Myx-3). Each
monitoring well location included a shallow (approately 60 to 63 feet bgs) and deep (85 feet bgs)
sampling depth.

The pilot study took place over a period of 321gd@pproximately 10.5 months). The following gehera
schedule of oxidant injection was employed durlmg period.
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» Ozone only for the first 5 months (148 days) inttiree injection wells. Ozone was injected at a
rate of 0.5 pound per day for 50 days and theras®d to 2 pounds per day for the remainder of
the 5-month period.

* 0Ozone and hydrogen peroxide for the remaining ®bths.

* Increasing the ozone and hydrogen peroxide injectites by focusing the injection into only
two injection wells after 8 months, or 244 daysisThhase was referred to as “focused
injection.”

* Increasing the ozone injection rate (by addingcaise ozone generator) from 2 to 4 pounds per
day, and reducing the hydrogen peroxide injectair to 0.7-to-1 moles peroxide per moles
ozone (mole: mole) after just over 9 months (284siiaand for the remaining 40 days of the
pilot study.

Optimal system operating parameters were eventaallieved by performing the following:

* Using continuous downhole monitoring of the dissdlwxygen (DO) and oxidation reduction
potential (ORP) to evaluate the lateral and vergff@ct of varying the operating parameters,
such as oxidant injection cycles and injection finces;

» Focusing/increasing oxidant injection into two ttjen wells (Mpx-1 and Myx-2);
* Reducing the hydrogen peroxide injection rate; and

* Increasing the ozone injection rate from approxatya? pounds per day to 4 pounds per day.

Air was also injected following each oxidant injectto enhance oxidant distribution. The air volwwees
increased from 1.1 to 2.2 standard cubic feet paut@ (scfm) after 99 days, and then decreased tmack
1.1 scfm after 244 days for the remainder of that gtudy.

Over the first 5 months of the pilot study, COC oamtrations generally showed an overall decreastti
three shallow monitor wells and one deep well @mradlow well, MW-33A, showed an increase in TCBpri
to the end of the 5-month period). After the 5-nmopériod, when both ozone and hydrogen peroxide wer
being injected, COC concentrations increased $jightd/or stabilized in the two shallow monitor igel
(EW-1 at 63 feet bgs [EW-1-63'] and MW-20) and aleeper well (EW-1 at 85 feet bgs [EW-1-85']). The
stabilized state persisted in one shallow well (E\#3’) and continued even after initiation of thedised
injection. However, the sampling results at thidlwenducted 40 days after the ozone injection vede
increased from 2 to 4 pounds showed a decreasBOgfi@L of 1,4-dioxane and 13fg/L of TCE. At
MW-33A, where TCE concentrations increased pridh&injection of hydrogen peroxide (i.e., towattts
end of the first 5-month period), the other COCasonirations continued to show an overall decredsangl
throughout the pilot study. TCE concentrations éwvally decreased at this well by 48@/L. 1,1-DCA
concentrations decreased by an average of 73% ithtbe shallow wells; this is notable, considethns
reluctant nature of chlorinated ethanes to oxigatMonitoring of the third shallow well (MW-20) was
discontinued after injection in the closest injestiwell (Mox-3) was terminated, as part of the focused
injection phase.

In summary, in situ oxidation of Site COCs (inclgliTCE, DCE, DCA, and 1,4-dioxane) was observed in

all wells, with significant reductions (up to 90%)both TCE and 1,4-dioxane concentrations. Thgelstr
decreases in concentrations were observed froitintbe shallow monitoring wells.
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Based on the successful destruction of VOCs andibyane, the use of ISCO is now included in tHe fu
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 onéeaiper 28, 2002. At the time, the known contaminants
in groundwater consisted of VOCs only; therefdne,ROD did not make specific mention of 1,4-dioxane
However, by maintaining a comprehensive approacketnup, which employed the use of both in sith an
ex situ technologies for cleanup and containméetROD-selected remedy for groundwater remaindeviab
for all Site COCs. The RAOs for Cooper Drum, asestan the ROD, are to protect human health and the
environment from exposure to contaminated soilygdwvater, and indoor air, and to restore the grovaiet

to a potential beneficial use as a drinking wateirse. The ROD-selected remedy meets these RAQshr
treatment of soil and groundwater contaminated ®i@Cs.

31 SELECTED ACTION FOR GROUNDWATER
The following paragraphs are excerpts from the @o@yum ROD:

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

* An ex situ treatment component, consisting of aigdwvater extraction and treatment system,
will be used for containment and remediation. Tenissitu treatment component will utilize
presumptive technologies identified in Directive892L-12 from EPA’s Office of Solid Waste
and Emergency Response (OSWER). One of the presugntgthnologies (GAC) will be used
for treating aqueous contaminants in the extragtednd water.

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

» The actual technologies and sequence of technalogied will be determined during RD. Final
selection of these technologies will be based @ndhtcome of treatability studies to be
performed during the RD.

The EPA believes the selected remedy for CoopemDneets the threshold criteria and provides the bes
balance of tradeoffs among the alternatives consild he EPA expects the selected remedy to salisfy
statutory requirements of CERCLA Section 121(b):ftbtection of human health and the environment;
(2) compliance with applicable or relevant and appate requirements (ARARS); (3) cost effectivesjes
(4) use of permanent solutions and alternativertreat technologies to the maximum extent practeatid

(5) use of treatment as a principle component.

3.2 DETAILED DESCRIPTION OF THE ROD-SELECTED REMEDY
The selected remedy consists of extracting COCaroimated groundwater and treating it aboveground. |
situ chemical treatment—reductive dechlorinatiot'@anchemical oxidation—would be used to expedit a

enhance treatment, and to reduce the volume cdatrtl 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 itesing liquid-phase activated carbon in
vessels at an on-site treatment system. Containmibe provided at the downgradient extent
of contamination.

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

» Usein situ chemical treatment, either reductivehtt&ination or chemical oxidation, to enhance
remediation of VOC-contaminated groundwater. Dutimg remedial design phase, conduct
treatability studies to evaluate both methods aetérdhine which works best under site
conditions. Data obtained from pilot studies wilabe used to determine the specific number
and placement of in situ injection points.

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

» Continue groundwater monitoring for a period okthyears after the monitoring demonstrates
that remediation goals have been met.

The ROD also stated the time to reach remedia@gials as 20 years. However, it was noted teatdtual
time required for active cleanup could be reducdle in situ chemical treatment was proven effecti
Depending on the effectiveness of in situ chentiegtment, monitoring could be the only action reskat
Cooper Drum within 5 to 10 years of start of rena¢idn.

3.3 RATIONALE FOR THE SELECTED REMEDY
The principal factors considered in choosing tHected remedy for groundwater are:
1. There is no source material or non-aqueous phaseddé (NAPLS) in the groundwater

constituting a principal threat;

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

3. Reinjection of a portion of the treated ground watHl enhance recovery of contaminants from
the aquifer and will reduce the plume comminglingemtial;

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

5. Depending on the success of the in situ chemieatrment, monitoring may become the only
action needed at Cooper Drum within 5 to 10 yefdtan be demonstrated that contaminant
concentrations in the groundwater plume have steblilat reduced concentrations.
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34 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARYS)

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

If after implementation of the remedy, hazardousteatill remains at the property at levels whighrzot
suitable for unrestricted use of the land, addélanstitutional controls may be required in theni@f a State
Land Use Covenant with the property owner. The @Gameshall conform with the requirements of pursuan
to Civil Code section 1471, Health and Safety Czetdion 25355.5 and the California Code of Regutet;
Title 22, section 67391.1. However, remediatiorgadundwater will be required to meet all applicable
cleanup goals. Therefore, institutional controlf mot be needed for OU1 groundwater.
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4.0 DETAILED DESIGN FOR GROUNDWATER REMEDIATION

The following section details the basis for theugrdwater remedial design for contaminated grounewat
The design closely follows the ROD selected renfedgroundwater, as delineated in Section 3.0. Hawne
the role of chemical oxidation, both as ex situ anditu treatment, has been augmented to addness t
presence of 1,4-dioxane in groundwater.

4.1 STRATEGY FOR FULL-SCALE SYSTEM DESIGN

The lessons-learned from the ISCO and reductivildenation pilot studies (Section 2.7) providedbad
map for full-scale application of these technolsgeéthe Site. After the system operating pararsetere
optimized, the ozone/peroxide pilot-scale systemsuaccessful in achieving the test objectives afuating
system performance and reducing COC concentratwitisout significant rebound. The reductive
dechlorination (using HRC) pilot test also was &ssful in reducing VOC concentrations (but not
1,4-dioxane) in the pilot test area. Based on thbservations, the following design strategy wasetised
for the full-scale groundwater remedial system:

* The in situ oxidation system will include the catlibto inject both ozone and hydrogen
peroxide. However, operation of the system coulgirbavith injection of ozone only and
transition to combined injection of hydrogen pedexand ozone at less than stoichiometric mole
to mole ratio of peroxide to ozone.

» ltis possible, though not practical or cost-efifiegtto attain MCLs for all Site COCs across the
entire groundwater plume using ISCO alone. However both practical and cost-effective to
use ISCO in the limited confines of the source g@leae. As COC concentrations approach
MCLs, the oxidation reaction kinetics is expectedé slower than that observed in the pilot
study. Therefore, the ISCO system is designed tisemd COC concentrations greater than
50 ug/L. The portions of the plume less than the desantentration but greater than MCLs will
be addressed with groundwater extraction and ujEreidjection (in the source area), as well as
the downgradient containment and treatment systsmpér the ROD).

» Consistent with the ROD selected remedy, the doadignt containment and treatment system
will include the following components: (1) enhaneceductive dechlorination with an injected
carbon substrate, in the form of a permeable biediation barrier, to reduce VOC concentra-
tions and shorten the time to reach cleanup g8lgroundwater extraction wells at the leading
edge of the 5 ppb combined contaminant plume anthgradient of the bioremediation barrier,
to contain the plume with residual VOCs and 1,4xdie at levels exceeding cleanup goals;
(3) aboveground treatment, as needed, of the ¢attazoundwater; and (4) discharge of the
treated water to the sanitary sewer under an LAG&Iit.
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4.2 OU1REMEDIAL DESIGN
4.2.1 SourceArea Strategy

The primary remedial alternative designed to red©O€ concentrations to cleanup levels is the uke@D,

in conjunction with groundwater extraction, treairhand re-injection. Ozone will be used as the arim
oxidant during the ISCO activities. Hydrogen pedaxmay also be used as a co-oxidant depending®n Si
conditions and the results of the ozone-only ingectThe remediation equipment will be capablajdting
both the oxidants.

Oxidant injection wells will be installed in thewsoe area (which for design purposes is represdytéiae
composite 100 ppb concentration contour of TCEL&®SDCE; and 1,4-dioxane), forming a permeable
V-shaped barrier to the groundwater. The ozonehgdrbgen peroxideill be supplied via a commercially
available in situ chemical oxidation system. Adzhtil components of the OU1 source area stratedy wil
include the following.

» Extraction of groundwater downgradient of the ISQaDrier.

» Aboveground treatment and injection of this exedctjroundwater upgradient of the ISCO
barrier.

As indicated in the flow modeling results on Figdré, the extraction well, installed downgradiehtree
ISCO barrier, will provide hydraulic control in tBeurce area and maximize groundwater flow thrabgh
permeable barrier. Additionally, use of groundwateraction followed by injection upgradient magal
help in shortening of the cleanup time as per flo@deling results (Appendix F).

4.2.2 Remedial Design for Source Area Groundwater

The design details the ozone/ hydrogen peroxidecgferth referred to as peroxone) well, extractiet,
and injection well locations and also the deptthefscreen intervals in each case. Three exiséngxpne
injection wells, Mx-1, Moy-2, and M,-3, were installed on Site for the pilot study exdion and will also be
utilized as part of the design. The existing pereximjection wells were installed 35 feet to 5Q fgwart from
one another for maximum overlap of individual weldlii of influence (ROIs).

Twelve new peroxone wells, denoted,-P through B-12, will be installed in the source area, to
approximately 70 to 95 feet bgs. The oxidant ingectiepths will be 10 feet below the target grouatiw
contamination; however, the actual screen deptbniat will depend on location-specific lithology.
Consistent with the maximum injection well spacthging the ISCO pilot test, the ROI of the peroxone
injection wells is conservatively estimated to beuad 25 feet. Based on this estimate, the newxpeam
wells will be placed approximately 50 feet from leaather, depending on actual Site conditions. The
peroxone injection wells will be installed in a ‘tdde V” or triangular-shaped pattern intersectihg t
groundwater flow direction and will mainly targhetnorthern portion of the source contaminatioa elese

to the former HWA (with 100 ppb or greater level€®C contamination). The OU1 Source Area Design is
shown on Sheet C-1 of the design drawings, incleded separate tab to Volume | of this report.

ISCO system operation is anticipated to continu¢hiee years, after which the capture and treatofehe
residual COCs in groundwater will be addressedbyektraction/treatment system. The ISCO remedhiatio
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equipment will be housed in a closed warehouseddcalong Rayo Avenue, adjacent to the treatment
compound (Figure 4-2).

The total depth of the source area extraction wallbe approximately 105 feet bgs. The well wik b
screened from 60 to 100 feet bgs. In addition el be a 5-foot deep sump bringing the totalttdp
105 feet bgs. The placement of the extraction wéllbe geared toward capture of the 10 pg/L isecon
centration contour for 1,4-dioxane and any portigiithe source area plume that lie beyond the 1S¢&em
area of influence (Figure 4-1). The design flove @itthe extraction well will be 25 gpm, which bdsa the
modeling results will capture most of the 10 pgA-dioxane plume without commingling of off-siteipies.

The total depth of each of the two injection welll be 85 feet bgs. The injection wells (locatgnyradient

of the ISCO barrier, as shown on Figures 4-1 ag)iwill be screened from 55 to 85 feet bgs. MODFLOW
simulations supported the notion that injection ldoeduce the time to reach cleanup goals by isargahe
groundwater flow rates in the treatment area. iBygrticularly valid in situations where thick sigriayers
dominate the aquifer lithology, although the sarmay mot be true in areas where tighter lithologies a
present. The subsurface lithology at the Siteisidated by sandy layers that gradually thicken dypradient

of the source area. Hence, injection upgradiesbafce area is expected to be successful in expgthie
remediation of COCs. Based on modeling resultstviieanjection wells will be able to handle 30 gp2&:
gpm from the source area extraction wells, andb fyjpm the dewatering of the perched aquifer (abgfa
the OU2 soil RA).

The injection and extraction well trenching detaifsl well construction details can be found on 8h€e3
and C-6, respectively, of the design drawings. @ibsign calculations for the pressure losses and the
groundwater conveyance pipe sizes are includedopedix |, Volume I, of this report.

Extracted groundwater will be treated abovegrowna YOC and 1,4-dioxane advanced oxidation process
unit that will also be used for cleanup of the pextaquifer groundwater as part of OU2 RA. A ligpithse
granular activated carbon (LGAC) unit also willdsed as required, to further polish the treate@mwahe
current design assumes that ISCO in the sourcendlfe@ase after 3 years of operation. Howeveerafion

of the source area extraction well and the abowegtdreatment of the extracted water could contewen
after ISCO is stopped. The groundwater treatmemtpownd plan is depicted on Sheet S-1 of the design
drawings, which are presented under a separata ¥iume | of this report.

4.2.3 Downgradient Containment and Treatment Strategy

The downgradient containment and treatment stratejlydes extraction of groundwater at the leadithge
of the impacted groundwater plume and the use f aitu permeable bioremediation barrier to exjgedi
remediation of a portion of the plume between these area system and the downgradient contairanent
treatment system. The use of in situ bioremediatinenhance the ongoing reductive dechlorinatién
VOCs in groundwater.

The current design includes conveyance of the ebetlagroundwater back up to the groundwater tre@tme
plant located on site, followed by treatment argtldarge to the sanitary sewer location on siteeiuad
LACSD waste discharge permit. However, a final deteation as to whether the extracted water wijliige
treatment cannot be made until groundwater extraetells have been installed, tested, and sampiad
implementation of the RA.
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The groundwater flow modeling results on Figure gh8w that groundwater extraction along McCallum
Avenue could be designed to minimize the impaetphcent plumes, while also providing hydraulictoain

of the groundwater through the permeable biorentiedidarrier. The combined effect would be to ferth
enhance/accelerate the treatment of Site groundasatito reduce the time until cleanup goals aaelhred.
Installation of a permeable bioremediation baratng Southern Avenue would reduce the targeted
treatment area for pump and treat to the area leet®euthern and McCallum Avenues. As mid-plume COC
concentrations are biodegraded along Southern Aéhe results of the HRC pilot test and analyticak
volume modeling indicate that the required operatime of the extraction wells could be signifidgnt
reduced. The downgradient strategy is depictedigur& 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 includie installation of two groundwater extraction walishe
leading edge of the j5g/L plume downgradient of the source area near Ma@aAvenue. Results from a
recent CPT/HydroPunch investigation (Section 2idjaate that the leading edge of the groundwatenel
may be slightly south of McCallum Avenue (Figur@2The downgradient extraction wells will be itistd
to a total depth of about 115 feet bgs. The welllb& screened from approximately 65 to 112 fegt likach
well will pump groundwater at a flow rate of appirmately 20 gpm. (For typical extraction well desigae
Sheet C-6.)

In addition to groundwater extraction, a 350-footd barrier of an injected reductive dechlorination
enhancing substrate will be placed along Southerenie (see Sheet C-2 of the design drawings). The
substrate will be injected via borings drilled dotenapproximately 100 feet bgs. The substrate iigec
depth interval will be from approximately 80 to Xéeét bgs. Groundwater extraction along McCalluthlve
designed to minimize the impact of adjacent plumelile also providing hydraulic control of the
groundwater through the permeable bioremediatiomidsa The combined effect will be to further
enhance/accelerate Site groundwater treatmenbaredtice the time until cleanup goals are readivétth.

the addition of the permeable bioremediation bamsults of the previous HRC pilot test and atizdy/pore
volume modeling indicate that the required operatime of the extraction wells could be signifidgnt
reduced, possibly from upwards of 35 years dowBQoyears or less. Groundwater monitoring results
from wells along Southern Avenue have shown thegitee of TCE biodegradation daughter products
(cis-1,2-DCE and VC), and negative ORP levels, satigg that aquifer conditions in the downgradseat

are conducive to reductive dechlorination.

In the current design, extracted groundwater izeged back up to the groundwater treatment plavattéal

on site (see Sheet C-2 for more detail). Sincgjtbendwater extracted in the downgradient areafloil
through a reductive dechlorination bioremediatiaarrier, it is anticipated that residual 1,4-dioxane
concentrations persisting in the groundwater maybeareated effectively by the bioremediation teaurr
(as shown in the HRC field scale pilot study). tder to attenuate the 1,4-dioxane levels to belearup
levels, if needed, the advanced oxidation grouneiwgeatment unit will be used to also treat the
groundwater extracted from the leading edge ofGbeper Drum plume. Use of this unit is expected to
ensure compliance of all Site VOCs and SVOCs wighlthrge levels. Additionally, the LGAC vesseld wil
be used to treat any residual/trace VOCs. HoweMamal determination as to whether treatmentisftater
will be required cannot be made until results aalable from additional samples to be collectedrdy
implementation of the RA.
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The source area injection wells have adequate tggadandle the 30 gpm extracted from the perched
aquifer and from the source area plume but thegaamandle the additional water (approximately gty
extracted from the leading edge of the plume. Thegeextracted and treated water in excess op&owill

be discharged to the sanitary sewer discharge jpoiated on site, under an LACSD waste dischargaipe

A detailed inventory of all the equipment necesdarythe groundwater design and the costs invobred
included as part of the engineering costs summwnich are provided under a separate tab in thigrael
(Volume 1) of the report. Design drawings also jrevided in this volume of the report.

425 Groundwater Extraction Well Placement and Zone of Capture

One groundwater extraction well will be installamhahgradient of the source area (east side of Ragode
near MW-15) to address parts of the groundwatenglwhere contaminant concentrations are less kiean t
ISCO design concentration, but greater than cledsueis.

Placement of the downgradient extraction wellsletermined based on flow modeling results andiegist
Site geology, will be along McCallum Avenue, dowedjent of the permeable bioremediation barrier. The
complete modeling results are documented in @é1 Groundwater Remedy Conceptual Design
(URS, 2007d). A description of the groundwater mi@e sample modeling results are also included as
Appendix F, Volume II, of this report.

Extracted groundwater will be treated in the abgraind treatment system located on site (whichalslb
treat extracted perched groundwater as detaildekinoil RA) prior to being discharged. Discharfeater
will be either via injection into two injection welto be installed upgradient of the source areajeothe
sanitary sewer discharge point located on site.

426 1SCO Radiusof Influence

During the ISCO pilot study, the ROI of each oxidiajection well was conservatively assumed torbene
range 10 to 25 feet. The distance between the ororgtwells and the injection locations was therefo
varied (i.e., 10, 15, 20, and 30 feet) in ordegtaluate the ROI of the injection wells.

DO and ORP measurements collected during thegitioly using downhole and flow-through cell devices
confirmed that the injection well ROl was at Ie2@8feet (i.e., the largest distance between aotiojewell
and a monitoring well). Additionally, a greater R@ds recorded in the upper injection interval eghallow
aquifer (approximately 50 to 80 feet bgs). Thiprisbably due to the presence of less permeabléenqui
material in the 40- to 50-foot bgs interval. Theref the maximum spacing between injection wellshei

50 feet (corresponding to a minimum ROI of 25 feet)

4.2.7 1SCO Injection Depth

During the ISCO pilot study, DO and ORP measurememre collected at 5-foot intervals in the wells.
Given the short screen intervals in MW-20B (10 feetd MW-33B (10 feet), the measurements did not
reflect a significant change in DO or ORP as afionof depth in these monitor wells. However,shallow
wells (MW-20 and MW-33A) did show increased levai©RP and DO in the 50- to 55-foot depth interval
versus the 60- to 65-foot depth interval in whioh bxidants were injected. This was expected bais¢iae
pressure buildup in MW-20 and MW-33A, which wassediby the presence of the semi-confining layér jus
above 50 feet bgs.
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Significant information was collected from EW-1, iafn has a 40-foot screen interval. For three ofitree
profiling events conducted during the focused itifgr; a significant increase in ORP (up to 230 inolits
[mV]) and DO (up to 5.2 milligrams per liter [mgljvas measured at the 80-foot depth interval (as
compared to the deeper interval down to 85 fee), Isgggesting the vertical offset of the influente¢he
deeper ISCO injection at 85 feet bgs was 10 fektssrat this location.

Therefore, the results of vertical profiling indiedhat, for optimal results, the injection intdrshould be a
maximum of 10 feet below the remediation targeaardis is likely due to the cone-like diffusiorngan of
the injected ozone/ hydrogen peroxide and air.

4.2.8 Ozone/Hydrogen Peroxide I njection Well Details

The peroxone injection wells will be installed i@-thch diameter soil borings. The wells will betadked
with the following components: two hydrogen per@xanhd two ozone injection risers, each completéa wi
0.02-inch, V-slotted, 1 to 3-foot length screenihinw 0.5-inch outer diameter (OD) stainless stigleing, and
check valves to prevent backpressure into thetiojedines. The ozone and hydrogen peroxide riaads
screens for each depth range will be providedpreafabricated assembly. The deeper injection aslsem
will be installed with the ozone screen down toragpnately 95 feet bgs, 5 feet above the bottorthef
injection well boring. (Screen placement will degem location-specific lithology and actual scregarvals
may vary from those specified in this report. Tinalfscreen intervals are likely to be determingthie field
geologist during installation.) A Monterey No. 3ddilter pack will be placed surrounding the scréel.5
feet above the top of the screen. A 2-foot bentasgtal will then be placed above the sand packisuding
the 1-foot-long ozone screen, to prevent shorutirgy. The 3-foot-long hydrogen peroxide screeh oé
positioned above the bentonite seal section. Sackl pill then placed surrounding the hydrogen pel@x
screen and to a depth of 2 feet above the topecgdlreen. The borehole will then be sealed witthdvete up
to 78 feet bgs, where another injection unit (thedlsw injection assembly) will be placed in theddmwle and
installed as described for the deeper unit. Folhgwistallation of the prefabricated assembly aruiniy,
each borehole will be filled to the top with grantbentonite and then completed with a protectoekable
access vault.

Following the injection well installations, trenalgiwill be performed, and the conveyance piping/kvill

be installed from the well vaults to the ISCO ®&sl Tubing will be used for delivery of ozone &ydrogen
peroxide as per manufacturer recommendations. T &floing contained in an outer polyethylene slésve
commonly used to convey ozone. Polyvinyl chlorid®C) tubing is used to convey hydrogen peroxide. Al
tubing from the injection wells to the ISCO tradevill be bundled and contained in 4-inch SchedQlBeVC

piping.
4.29 In Situ Ozone and Hydrogen Peroxide I njection

The benefits of ISCO are two fold: apart from dedtion of the COCs that come into contact with the
injected oxidants, ISCO processes also increaskei s in the aquifer and have been shown to sétauh
situ biological activity. In some cases, ISCO hasrbused to oxidize arsenic, which has been detectee
Site vadose zone during past sampling events. Argeless soluble at its highest oxidation stateus, use

of ISCO may be beneficial in addressing any exgséirsenic contamination at the Site.

The ozone/hydrogen peroxide delivery equipmenthvélprovided by a commercial vendor. It will coheis
a trailer-mounted chemical oxidation system, whidhdirect appropriate flow rates of ozone andtogen
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peroxide into peroxone wells fitted with pre-falatied injection assemblies, as described abovesyldtem
is expected to remediate both adsorbed and disbglvase organic compounds.

The trailer system will be set up to inject indivéd or variable combinations of air, oxygen, ozcaueq
hydrogen peroxide into the saturated zone. ISC@syspecifications are determined based on thé pilo
scale study results. Each trailer-mounted ozonesywill have the capability to deliver up to 13fupds
per day of up to 95% oxygen, which will be suffitiéor the ozone generator to produce up to 15 geper
day of ozone. The system will be designed for oZojeetion rates of 2 pounds per day per injectiat

(or 1 pound per day per injection interval). Tlate; when implemented during the last six weekiseopilot
test, showed the highest rate of COC destructigmnbt known whether higher oxidant injectioresatvould

be beneficial; therefore, the design will allow foodification of the ozone injection rate, pendihgerved
system performance.

At the estimated design rate of 2 pounds per dagofe per injection well, for 15 injection wellao such
systems would be required to provide adequate ozdrstandard chemical feed pump will deliver the
hydrogen peroxide from a tank storing approximaté&l§ gallons of up to 35% strength hydrogen pemaxid
An air compressor with a port gas delivery manifalll provide up to 18 scfm of compressed air at
120 pounds per square inch (psi). The trailer-medinECO delivery system will include a 24-port gas/
chemical delivery manifold with 0.25-inch stainlessel solenoid valves for pulsing oxygen, air,rezo
and/or hydrogen peroxide into the injection welle injection process will be controlled through an
integrated programmable logic controller (PLC) egstthat controls valve sequencing and activates all
audio/visual alarms. A call-out modem will be inddd for reporting the system operational status.

4.2.10 Downgradient Containment and Treatment System

The presence of a permeable bioremediation barrite downgradient area is expected to reduce the
required operation time of the downgradient exiomovells (DEW-1 and DEW-2) by as much as 15 years,
according to analytical pore modeling results. VREC concentrations are expected to meet the detiats.
Since 1,4-dioxane is not degraded by the biorertiedidarrier (as demonstrated in the HRC field-scal
study), the current plan is to use an ex situ gilawater treatment unit, employing advanced oxidative
treatment, to treat the 1,4-dioxane and residuaC¥Qf needed.. However, a final determinationas t
whether pretreatment of the extracted water poaiischarge will be necessary can only be made wieen
two groundwater extraction wells (DEW-1 and DEWaR} the proposed new monitor well are installed and
sampled as part of the RA implementation.

To summarize, the current downgradient system de=igsists of two downgradient extraction wellsrnea
McCallum Avenue, the 350-foot permeable bioreméalmabarrier along Southern Avenue, and the piping
from the extraction wells up to the location of g@urce area extraction well, where the piping bl
plumbed into the pipeline that then continues ftbmsource area extraction well to the on-sitetitneat
compound (see Sheets C-1 and C-2 for detall).

4.2.11 Manifold and Piping Design
The manifold and piping design for the groundwagenedy account for these unigue systems: a grouadwa

extraction and two groundwater injection wells kechin the source area, two groundwater extraetielts
located in the downgradient edge of the groundwatane, an in situ ozone and hydrogen peroxideiige
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system, and an ex situ advanced oxidation and GAtes. Each of these systems require special @masid
tions for manifold design, piping material, and eeyance layout.

Both the source area and downgradient groundwatesiation/injection systems will have flow control
valves, check valves, flow meters, and a tee whitlallow for sampling and flow pressure measuretse
inside the well vault. The downgradient wells \i#l-in underground and flow back towards the tresatin
system. As the conveyance line flows near the soarea extraction system, the flows will combiné be
directed back to the ex situ advanced oxidatiotesyin one pipe. As the flow from each well is indually
connected, no aboveground manifold will be requildak piping material for these groundwater extoact
systems will be high density polyethylene (HDPHjisImaterial is much stronger than PVC, has lést#fin
losses because of fewer fittings required for itedian, and can be installed much quicker thanv& P
pipeline. The piping diameters will be a minimunfahches and will match the inlet and outlet ditanef
the treatment system to avoid any unnecessaryamiains which would require a larger pump to overeo
the resulting friction losses.

The extracted groundwater will pass through anitexteatment system for treatment consisting of an
advanced oxidation system and two LGAC vesselsatliianced oxidation system is a self-containe@syst
utilizing hydrogen peroxide and ozone to destrayaminants. Any manifolds and piping for this systeill

be provided as an integral piece of the system.d¥ew all equipment downstream of the unit willchtebe
compatible with ozone and hydrogen peroxide forrasydual hydrogen peroxide or ozone not consumed i
the advanced oxidation system reactor. Teflon itutging contained within a polyethylene sleeveytber
manufacturer-approved material, would be appropfiiat ozone conveyance. Chlorinated PVC (CPVC),
PVC, or other manufacturer-approved material, wbaldppropriate for hydrogen peroxide conveyange. T
LGAC vessels will not require any manifold otheanhvalves to isolate the vessels for operation and
maintenance (O&M) activities. The LGAC vessels Wélplaced in series and will be connected by hoses
allow for simple O&M, switching of vessels from tk#o lag following changeouts of spent carbon, and
sample ports to monitor breakthrough at each vessel

The in situ hydrogen peroxide and ozone system faldris provided by the manufacturer as part of the
complete system. The manifold will be fairly compleonsisting of solenoids or actuated valves ctieti

by a PLC rotating injection points at pre-set timtervals. The manifold will be located inside theatment
system, typically a panel or trailer. The manifelguipment will comprise of materials compatiblehwit
hydrogen peroxide and/or ozone. A PVC conduit tyijtlically be required for these tubing materials fo
underground installation, as they cannot be dipeicied. The tubing is typically Teflon containedhun a
polyethylene outer sleeve for ozone, PVC for hydrogeroxide, and/or other manufacturer-approved
materials. The outer sleeves or conduits wouldpipeaximately ¥2-inch to 1-inch in diameter. The risipes
inside the ozone/peroxide injection wells are taflicmade of ¥2-inch stainless steel tubing. Allipipsizes
and materials will require manufacturer approval.

4.3 PERFORMANCE SAMPLING ASSUMPTIONS

Sampling is required to monitor the performanceha source area treatment system. The following
assumptions are made regarding treatment systdormpence and compliance monitoring.
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431 Performance and Compliance M onitoring

System and well samples will be required duringsystem startup and routine operation to ensurngepro
operation of the remediation equipment and to atelif cleanup goals have been reached. A detailed
summary of a typical sampling schedule is tabulatethbles 4-1 and 4-2, respectively, for perforoean
monitoring of the well network and the treatmergteyn itself.

The frequency and parameters suggested in Tablaré-1ypical for ISCO/bioremediation/groundwater
treatment systems. This table also lists the momitlls that are likely to require monitoring dugithe
various stages of the RA.

Initially all groundwater monitoring wells will beampled quarterly. As concentrations decline,dngpding
frequency is expected to decline as follows:

* Quarterly — groundwater concentrations greater theemup goals;

* Semiannual — groundwater concentrations less tleamaep goals during the previous sample
event;

* Annual — groundwater concentrations less than alegnals for two consecutive sample events;
and

» Confirmation sampling if groundwater concentratiomsain less than cleanup goals for three
consecutive sample events.

If concentrations increase above cleanup goalsyatime, the well shall resume the quarterly sangpli
frequency and follow the process listed above.

Table 4-2 lists the frequency of monitoring for greundwater treatment system and extraction gectian
wells. As shown in this table, more frequent sampls expected during the first 4 weeks of opematio

The substantive requirements of the WDR permitslal@SD permit (for downgradient discharge) will
determine the actual sampling frequencies, paraseted analytical methods.

4.3.2 Post-Remediation Confirmation Compliance M onitoring

The RD assumes that the source area ISCO systémpeilate for approximately 3 years. However, this
system may be turned off earlier if RA targetsrast ahead of schedule. This shutdown will alloweioy
potential rebound to occur. During this time, gedytwell sampling events for a period of up toehaywill
confirm if concentrations have rebounded to lewteve the RA goals. The confirmation sampling will
include at least one sample from the source areaation well and all monitoring wells within the situ
oxidation area. If results show evidence of reboarakcision will have to be made to restart oxitar to
allow the aboveground treatment system to treattsidual source area contamination. If conceotratare
still below cleanup levels, the source area treatragstem will be recommended for shut down.

Once contaminant concentrations across the Sitegphave reached target cleanup levels, the grourdwa
treatment system will be turned off. This shutdavithallow for any potential rebound in the Gaspwyuifer

to occur. During this time, well sampling eventslisted in Table 4-1, will be conducted for uBtgears, to
confirm whether the site is clean or concentratioage rebounded to levels above the cleanup gbals.
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results show evidence of rebound the system wilebtarted. If concentrations remain below tartgstraup
levels, the Site will be recommended for closuraang which would include sampling of every momito
and extraction well.

4.4 TREATMENT SYSTEMSMONITORING
The ISCO and aboveground treatment systems wilt&yly include the following components to promote
safe and efficient remediation operations. Actnsfrumentation will vary depending on the speciéindor

supplying a given system.

e Source Area ISCO System

— Oxygen and Ozone Pressure Gaugiegach vapor inflow line and on the manifold fezad

— Ozone Pressure Regulator, Ozone Injector Pressatg&, Oxygen Flow Switch, and Lower
Explosive Limit (LEL) mete©zone and oxygen pressure monitoring is requreegulate
the amount of oxygen (and subsequently ozone) logtigered to the 15 online wells.

— Flow Ratesmonitored viaflow meterson each line. If the flow rates fall outside of the
operating limits, headers may be blocked or plugged

— Temperature Switcheand Temperature Gauge® monitor for safe operation. When
temperatures exceed the high-temperature set posiystem shutdown will be triggered.

— Pressure Switchesn the inlet and outlet side of the ozone comprestpressures fall
outside of the operating limits, the structuralegrity of the pipe/equipment may be
exceeded, triggering a system shutdown.

— An Hour Metetto document system performance. It also will comicaie to the controller
so that the system can be monitored remotely tibyvaperation.

— Tank Float Switchem the hydrogen peroxide holding tank and the erflugroundwater
holding tank to monitor for liquid level. These safies monitor the low level, high level,
and high/high level in the tanks. These level anatare 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, Autontatssie Control and Shutoff
Valvelocated on the rack-mounted, solid-state ozonerggéor and ozone manifold of
the Oxygen Generation/Distribution System.

= Oxygen Flow Controller, whicks required to regulate the amount of oxygen being
delivered to the Advanced Oxidation System.

» Tank Float Switcheis the hydrogen peroxide holding tank and ozoneihgltank to
monitor for liquid level. These switches monitoe tbw level, high level, and high/high
level in the tanks. These level controls are usiédtive controller to call for more flow
or to stop the flow from the holding tank.

* Inlet Flow Meterto monitor flow through the advanced oxidationteys
— LGAC Unit
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= Pressure Switchem the inlet, middle, and outlet groundwater comvee line of the
LGAC Vessels. If pressures fall outside of the agiag limits, there may be a blockage
in the groundwater line, triggering a system shwtalo

— Flow Meteson the effluent/groundwater re-injection line. hetflow rates fall below the
operating limits, may cause cavitation and ruin gheundwater injection pumps, and if
above operating limits, water may begin to backvsfloausing a system shutdown.

— Flow Meter/Totalizeat the discharge location to monitor the total weduof groundwater
discharged.

Controls associated with the treatment systemgypigally installed on the system by the manufaatas
part of a typical controls package. A review of thenufacturer’s controls will be conducted to easalf
parameters can be controlled such that the sysitoperate safely and continuously.

4.5 INSTRUMENTATION

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

e Source Area ISCO System

— Pressure gauges for each oxidant injection wethermanifold
— Ozone/peroxide compressor motor thermal overloattisw
— Pressure and temperature monitors on all oxidgettion well lines

 Advanced Oxidation System

— Pressure gauges for ozone generation/distributystesy on the manifold, and oxygen
system

— Ozone detector and destruct unit

* Groundwater Treatment Compound

— High- and low-temperature shutoff at the treatnsgistem
— Flow meters on all liquid conveyance lines

— Pressure Indicators on groundwater lines beforditsieLGAC 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 pémethe submersible groundwater pumps

The remediation system operators also will havergpertable monitoring equipment and tools for grop
remote system adjustment and operation.
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4.6 ELECTRICAL CONTROLS

Electrical equipment will be designed and selettextcordance with the classification of the vasiaveas

of the remediation system. In accordance with thdddal Electrical Code (NEC), and considering the
mixture of vapors the system will handle at the Site system is assumed to require Class 1, Divikj
electrical components, especially given that thetesy will be monitored and managed by operating
personnel intermittently (after the initial starfu@lass 1, Division 1-specified components arégmhes! to
operate in atmospheres with potentially explosivilaanmable vapors.

System motors will be specified to be totally eseld, fan-cooled (TEFC), as well as explosion-probé
motors also will be rated “T,” as defined by the ®JEand comply with the National Fire Protection
Association (NFPA) 497M (or latest equivalent) toguce lower temperatures on the external housing,
comply with the Class 1, Division 1, criteria. Otledectrical components will be specified to opematder
outdoor weather conditions for this area. The glmgdtpanel will include all overcurrent protectidavices
and motor starters as shown on the electrical desiwings (Sheets E-1, E-2, and E-3 of the deligwing
package, which is included as a separate attachimehis report). There will be an emergency sHiit-o
switch inside the compound and a system shut-dtbbwon the supervisory control and data acquisitio
(SCADA) system. The remediation system will be teghat night for security and safety.

The SCADA system is the central part of the cordirad automatic data collection systems. It consifts
software systems and algorithms used to provideuicisons to the plant automation equipment, sieh a
PLC. The SCADA system will be specifically configdrto communicate with each well control panel PLC
and the main control panel PLC to provide directtou of the data collection system.

4.7 PROCESS SAFETY CHECKLIST

In addition to the mechanical controls mentionedvab which provide safe operation, the system desig
requires that the remediation system include tHeviing key process safety features. Additional erah
O&M guidelines are provided as Appendix H of treport.

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

* A clearly marked emergency shut-off switch in treatment compound area;
» Security fencing and lighting;

* NFPA warning signs and placards on the securitgden

* Emergency contact names and phone numbers ondhetgdence;

» Spill prevention and containment cabinet;

e First aid kit;

* Clearly marked directional flow arrows on the prseeiping;

* Fire extinguisher; and

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

The deliverable product resulting from this effaiitl be a checklist that demonstrates complianc wi
ARARs and pertinent codes and standards for thjegineemediation system. This checklist will bévanlg
document that follows the development of the detagiine “final” stage and into system installatitins
currently anticipated that approximately one pagexi may be incorporated into the process floagdam
(PFD) to record the revision number, date, andbisiof the reviewing engineer.

4.8 DESIGN ASSUMPTIONS FOR GROUNDWATER TREATMENT
All design assumptions for the groundwater RA di@s in Table 4-3.

The overall treatment process, as described iprigngeding sections, is a combination of in situnezand
hydrogen peroxide injection with groundwater exi@vinjection in the source area, and in situ
bioremediation combined with groundwater plume aomhent and treatment in the downgradient area. For
ease of access, the treatment compound will beddcan-site (see Sheet C-1). The same treatment
compound will be used to treat groundwater fronpiieched and Gaspur Aquifers. This compound alo wi
hold the equipment for the soil RA (see SheetsaRelS-1 for detailed drawings). The treatment camgo

will be capable of injecting 30 gallons per min(dpm) of treated groundwater through the injectieiis. It

will also be capable of discharging an additionlgpm to the sanitary sewer location on site. Tial t
extracted water, estimated at 70 gpm, will compofdbe following: 5 gpm from the perched aquifex the

soil RA, 25 gpm from the source area extractior \aeld 40 gpm from the two downgradient extractie.

4.8.1 Media, Byproducts, and Process Rates

The ISCO in the source area will not produce bypotgl Because of the use of in situ technology, the
extracted groundwater is anticipated to have radgtiow COC concentrations. The extracted grourtidwa
will be plumbed to the on-site treatment compound @ill be treated aboveground via a commercially
available advanced oxidation unit and a LGAC urtiie byproducts from the groundwater treatment gyste
will be treated water that meets the dischargeireauents and spent liquid-phase granular activeaelon.

The design flow rate of groundwater extracted dawadignt of the ISCO barrier is 25 gpm. Another Bigp
expected from dewatering of the perched aquifee difticipated total flow rate from the downgradient
containment system is estimated at 40 gpm. Thea&en and treated water will be discharged via two
pathways: approximately 30 gpm will be injecteaitite Gaspur Aquifer upgradient of the ISCO bayerd

the remaining water will be discharged to sanisewer under a LACSD permit.

482 Waste Stream Qualities

L ocal Sanitary Sewer District

Discharge to the LACSD sanitary sewer has a maximhesign rate of 40 gpm. The quality discharge Emit
for LACSD parameters including flow rates, temperatpH, total dissolved solids (TDS), select nstahd
organics (i.e., VOCs and 1,4-dioxane) will be morat and controlled carefully. The trench detaistwer
discharge sampling box are shown on Sheet C-4eadidéisign drawings.
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Liquid-Phase Granular Activated Carbon

LGAC will be selected, handled and disposed withabsistance of a pre-qualified carbon vendor pldre
operators will supervise the carbon changeout®rAfte change-out, the carbon vendor will perfdnm t
actual carbon removal and regeneration for futses ar disposal to a licensed landfill.

483 Performance Standards
Performance standards focus on the following objest

e Operator and personnel safety

» Process efficiency and zero health and safety (H&8hvironmental health and safety (EH&S)
incidents

* Cost-effectiveness

Remediation system design will incorporate meclam@nd electrical safeguards. Operator traininigtga
consciousness, and experience will be requiresidiaroperation. The remediation system will incldelsign
flexibility to maximize process efficiency. Operatmining, along with engineering technical seegicwill
be required to meet the second objective of proetfisgency with zero H&S incidents. Accomplishitie
first two objectives listed above, along with maizing run time, will help achieve the third objeetj cost-
effectiveness.

484 Long-Term Performance Monitoring

The system operators, with the help of the supieiyEngineers, will monitor long-term system perfance.
Key parameters, such as contaminant levels, digetianitations, and system efficiency, will be kad and
monitored. Remedial process optimization (RPO)awsiwill be implemented as necessary.

485 Project Quality Checklist, Pertinent Codes, and Standar ds

The Project Quality Checklist includes a sectioffomcess Safety, ARARSs, Pertinent Codes, and Stésda
This checkilist is a living document that will follahe development of the design to the “final” stagd into
installation. The checklist is currently anticipéte consist of approximately one page of text thay be
incorporated into the PFD engineering drawing.iltaiso record the revision number, date, andewimng
engineer initials.

48,6 Other Technical Factors
As other technical factors become apparent reggteremediation system design or O&M, this RDR wi

be revised and recorded, as appropriate. Revitidhe RDR and/or engineering drawings must becaejr
by EPA Region 9.
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5.0 CONSTRUCTION AND IMPLEMENTATION

51 PLANS
The following plans must be provided before implaetaéon of the RA

The Remedial Action Work Plan (RAWP) identifies stmction and implementation issues to be carngd o
by the remedial action contractor. The RAWP witllude a Site Health and Safety Plan (HASP), Samgplin
and Analysis Plant (SAP), and the Construction ®uélontrol Plan (CQCP).

A generalized CQCP has been included as AppendMatume 1l) of the RDR. The RAWP, HASP, and
SAP will be prepared by the remedial action coitiacThe CQCP is intended to establish project
organization and includes requirements for indepatevaluation of the construction conformance thi¢h
design specifications.

A Construction Completion Report will be prepargdhe construction contractor that includes disicunssf
field design changes, as-builts, quality contrsuits, and health and safety documentation.

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

5.2 DESIGN DRAWINGS

A full set of design drawings are included in thidume of the RDR (Volume I). These design drawifogs
the RA have been previously referenced in priotises of this report. Additionally, a full-sized tsef
drawings are attached.

53 SPECIFICATIONS

Complete specifications for the remedial actionpovided in Volume 111 of this RDR and are intedde
accompany the Drawings package for use in the életthg construction.

54 SCHEDULE

A RA schedule also is included in this volume @& RDR (Volume 1). The schedule includes both thelOU

groundwater and OU2 soil RA. Because a start dathé& RA has not been determined, the schedbéesed
on days to complete each task following start efstuction activities.
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55 COST ESTIMATE

An RA cost estimate has been prepared based ddDh@esented herein and is provided under a separat
tab in this volume of the RDR (Volume 1). The totstimated capital cost for the groundwater RA is
approximately $2,220,000. This estimate assumestmestruction of the RA occurs in the first yeiae.(
capital costs are not inflated or discounted). fthal present worth O&M cost is estimated at $3,8Q0.
This estimate accounts for inflation, as well @ssaount rate of 7%, over the 23-year duratiomeffiroject
(assuming that only confirmation monitoring will@e during the last 3 years). Based on these estinud

the capital and the present worth O&M costs, tlal tmost for implementation of the groundwater RA i
approximately $6,030,000 in 2007 dollars.

The cost estimate was prepared using prior expagiand actual subcontractor bids. The cost estimate
expected to be within plus 15 percent and minuerbemt.

5.6 CONTRACTOR QUALIFICATIONS

The contractor shall have three to five years @gpee with soil and groundwater remediation systemd
piping systems. The contractor will be responsiblethe quality performance of the work specifiedia
preparation of products and reports as requireddompletion of installation of systems. The cortivawill
also manage all solid wastes generated during reatistn and trenching of the site including samgkmd
disposal of wastes. The contractor will providehtgcal and administrative services, monitor, sujserv
review work performed, coordinate budgeting anadaling to assure that the project is completetimwit
budget, on schedule, and in accordance with apdrprecedures and applicable laws and regulatioks. A
employees or subcontractors performing work ongtiéswill be 40-hour trained under CFR 1910.120 an
CCR title 8-5192. The contractor shall be bondetllmensed in the state of California, providinfgrences
and descriptions of previous related work. The i@ntor will identify the potential physical and chieal
hazards that may be encountered; and will spe@#lth and safety control measures to be implemented
throughout the course of the project.

57 COOPER DRUM PROPERTY SITE ACCESS

The area of the Cooper Drum property where remediaiguipment will be installed must be vacated and
secured during the RA. This will enable safety gmelvent 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 a&f@ireet and Rayo Avenue, with downgradiant
extraction wells located on McCallum Avenue anditolthl monitoring wells to be located between
Southern Avenue and McCallum Avenue, it is expected the contractor will gain required permits,
easements, and rights of way to access lands ticjpwbas. The contractor will need to preparditrafans,
and schedule traffic controls prior to the stanivofk, taking in consideration delays and reswitsiin the
work schedule to accommodate possible delays dweather, traffic, easement and access restrictions
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6.0 ENVIRONMENTAL AND PUBLIC IMPACT REDUCTION PLAN

The overall remediation system will be designed a@odstructed with the objective of reducing
environmental and public impacts. As stated in i8ec4.9.3, Performance Standards, system operation
objectives will be to achieve the following paraerst

» Operator and personnel safety
* Process efficiency with zero H&S or EH&S incidents

* Cost-effectiveness

These objectives will ensure little or no impact e environment and the public. In addition, the
remediation system will include security, electrigaunding, visual impact reduction, security fegeand
spill containment. Details of these additional earimental and public impact reduction plans follow.

6.1 SECURITY AND FENCING

Security features on the system include automkioesettings on the process equipment and comesmp
automatic notification to the responsible systerafors. In addition, the system will include dtsidawn
lighting and automatic electrical shut-offs, in thent vandals tamper with the equipment and Gauaato-
trip alarm.

The treatment compound for the aboveground groutetw&atment unit and the soil RA will includedt
chain-link fencing with lockable gates for entrydaexit and security slats that will block the vieivthe
process equipment to reduce public curiosity (deeeSC-5 for fence details). Additionally, the emti
compound will be surrounded by painted bollardprevent accidents caused by on-site traffic (semSh
S-1).

The ISCO trailers will be housed inside an on-@ieehouse along Rayo Avenue, south of the formeAHW
Since most of the trailers will be housed indodris, unlikely that the system will cause any puatdafety
concerns. Nevertheless, all safety protocols veilirbplace to minimize risk.

6.2 ELECTRICAL GROUNDING

The remediation system will be designed and irexfiadlith electrical grounding to minimize the poiaifbr
operator electrocution. Electrical grounding isoatequired because this system will process impacte
groundwater. Noise abatement features will be tedion the key pieces of process equipment.

6.3 VISUAL SCREENING

Security fencing will be installed with coloredtslin the chain-link for visual screening. Thiseygf fencing

is very durable, secure, and suitable for this typapplication. The screening should reduce coimida

regarding visual concerns from local residents. ihalablly, painted (yellow) bollards will surrouritie
treatment compound.
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6.4 SPILL CONTAINMENT

The remediation system will be constructed withl gsmintainment features. The containment sump will
include a sump pump and an alarm feature thabwitled into an automatic interlock for system dbutn.
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TABLE 2-1

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

Cleanup Level
Medium Contaminant of Concern (ng/L) Basisfor Cleanup Level

Groundwater (VOCSs) 1,1-Dichloroethane (1,1-DCA) 5 MCL?
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 PQL
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
Vinyl chloride 0.5 MCL

Groundwater (SVOC) 1,4-Dioxane 6.1 PRG™

& MCLs from Title 22 California Code of Regulatioe@ion 64431 and 64444, unless otherwise specified.

® No MCL established for 1,2,3-trichloropropane. R@L was identified as a remedial goal.

¢ No MCL established for 1,4-dioxane. The conceitnais for the ingestion of drinking water only addes not account for
potential dermal and inhalation exposure. EPA Istabdished a screening criterion for PRGs.

4 Cleanup action level will be reassessed and argioas will be incorporated into the remedial anti

EPA = United States Environmental Protection Agency
MCL = California primary maximum contaminant level
PQL = practical quantification limit

PRG = EPA preliminary remediation goal for drirdkwater
SVOC = semivolatile organic compound

VOC = volatile organic compound

pg/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 L ocation Sample Frequency
ISCO Waste Discharge | 10 monitor well8 MW-2, EW-1 (63’ & 85’) EW-2 | Baseline and monthly fo
Requirements Perrfiit (63'&78"), MW-20, MW-20B, 6 months, quarterly for

MW-21, MW-33A, MW-33B, remaining 2.5 years
MW-39A, MW-39B

Bioremediation Permeablé 10 monitor well§ MW-24, MW-25, MW-25B, Quarterly for 5 years
Barrier Waste Discharge MW-27, MW-28, MW-29,
Requirements Permit MW-30, MW31, MW-31B,
MW-38A
Long Term Performance | 24 monitor wells 24 quarterly wells-EW-1, EW-2,| Quarterly/Semiannually/
Monitoring® quarterly; 8 wells MW-10, MW-15, MW-17 MW- | Annually (up to 23 years
annually 20, MW-20B, MW-21, MW-22, | or less)

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

& Per Los Angeles Regional Water Quality Control i@ ARWQCB) Wastewater Discharge Requirements (WWpP&mit
analyzed quarterly for VOCs, 1,4-dioxane, chloridéate, sulfate, bromide, alkalinity, TSS, TD®)C, cations, hexavalent
chromium, priority pollutant metals. VOCs and lidx@ne only for more frequent than quarterly sangliCations include
barium, boron, calcium, iron, magnesium, manganastassium, and sodium. Priority pollutant metald hexavalent
chromium will be analyzed during the initial sanmgliround and annually thereafter. All sampling esenill include field
parameters (ferrous iron, pH, DO, ORP, temperaturbidity, and conductivity).

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

¢ Per LARWQCB permit analyzed quarterly for VOCsg}-tljioxane; chloride; nitrate; sulfate; bromide;adilkity; TDS; TOC;

sulfide; ethane/ methane; GQO&FAs (volatile fatty acids, not required by WDR); andicas(include calcium, iron,

magnesium, manganese, potassium, and sodium)figldiparameters (see No. 1 above).

After five years it is anticipated that only sixelg (to be determined) will continue to be sampleder long term

performance monitoring.

Wells will be analyzed quarterly for VOCs; semiaalty for 1,4-dioxane. Analysis for MNA parametevsl be performed

during the annual sampling event, and will incladialinity chloride, nitrate, sulfate, sulfide, ette/ethane/methane, and field

parameters (see No.1 above).

Initially all groundwater monitoring wells will beampled quarterly. As concentrations declinestrapling frequency shall

decline as follows:

« Quarterly — groundwater concentration greater tieanup goals;

« Semiannual — groundwater concentrations less tle@amep goals during the previous sample event; or

* Annual — groundwater concentrations less than ciegoal for two consecutive sample events.

« Stop sampling a well, until confirmation sampliifggroundwater concentrations less than cleanupfgoghree
consecutive sample events.

« If concentrations increase above cleanup goalsyatime, the well shall resume the quarterly sampfrequency 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

Program

Sample L ocation

Sample Frequency

Initial Operations®

Long-Term Operations

Source area Extraction
Well and Injection welfs

SEW-1, IW-1, IW-2

Weekly

Quarterly for 3 years

Downgradient DEW-1 and DEW-2 Weekly Quatrterly for 20 years

Containment Extraction

Wells®

Treatment Systefn Influent and effluent; and Weekly Monthly for 20 years
intermediate locations

Treatment System Effluent to POTW*® N/A Bi-monthly

POTW

Initial operations typically last one to four weebPuring this time, the remediation process iagéine tuned to operate at
maximum efficiency given the Site conditions.

It is assumed that only one WDR permit will leguired for the ISCO and groundwater injection sv&dkee Table 4-1).
Injection wells and extraction wells will be sangler the same parameters under the WDR permiSi60 (see Table 4-1,
footnote #1).

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

Treatment system influent and effluent analyzed/OCs and 1,4-dioxane only. Two intermediate s@mptations (prior to
LGAC and between LGAC vessels) will be analyzed thlyrfor VOCs only.

Per the Los Angeles County Sanitation District 3@D), self-monitoring at the location of the disgj@to the sewer lateral
will be required as a permit condition. It is exjgecthe permit requirement will require semimontbdynpling for chemical

oxygen demand (COD) and suspend solids (SS), aadegly for VOCs.

N/A = not applicable
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TABLE 4-3

Design Assumptionsfor OU 1 (Groundwater Remedial Action)

Contaminants of Concern (COC): 1,2,3-TCP; TCE;(2A; vinyl chloride; 1,2-DCP; 1,1-DCA,; cis-1,2-DCE
PCE; trans-1,2-DCE; 1,1-DCE; benzene; and 1,4-diexa

Contaminant source area (i.e., 100 ppb plume) elaléd during previous site investigations.

Site consists largely of sandy silts, silty sarsdé\d interspersed with minor layers of silts am@y.cl

Remedial Action includes installation of the follmg key elements.

Ozone/Hydrogen Peroxide (Peroxone) Injection Wells:

— Number: 12 new and 3 existing wells.

— Location: To be installed in the source area, (180 ppb plume) to form a double “V” shaped patia
conjunction with the three existing peroxone injgctwells.

— Well design: Pre-fabricated injection assembkagh completed with 1-inch outer diameter (OD)rnzps
0.02-inch, V-slotted screens, 0.5-inch OD tubiny aheck valves.

— Total well depth: 100 ft bgs.

— Injection intervals: 2 per location at 75 andftdbgs (approximately).

— Injection depth: 10 ft below the target groundsvatontamination.

— Radius of influence: 25 ft (minimum).

— Oxidant: Ozone and hydrogen peroxide.

— Ozone injection rate: Up do 2 Ibs/day per infetivell (<1.0 molar ratio of p,/Os).

— System design treatment concentration: ad&Q.

Ozone/Hydrogen Peroxide Conduits:
— 1-1/2” diameter PVC Schedule 40 conduit to canlaeach 3/8” Teflon tubing and 1/4” polyethyleobihg.

Notes: Teflon tubing for ozone; polyethylene tubfaghydrogen peroxide

In Situ Chemical Oxidation (ISCO) Trailers:

— Number: 2

Size: Approximately 21x 7'

Location: Inside warehouse on site

Components:

= 0zone generation system—up to 15 Ibs/day

= oxygen generation system—up to 130 Ibs/day §u§be6 concentration)

= reagent distribution capacity—up to 10 ozone Hdxdhydrogen peroxide injection points

= hydrogen peroxide system—150-gal tank (up to 36%tion) 75 gal/day at 25 psig injection capacity
= compressed air system—up to 120 psig presspr, L8 scfm injection capacity

Permeable Bioremediation Barrier:

— Reductive dechlorination enhancing substrate.

— Number injection points: 180.

— Location: To be installed downgradient of therselarea, 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 downgradieithe source area to address groundwater containing
contaminants at concentrations less than the IS&@ concentration (i.e., @/L) but greater than
cleanup goals. Two wells to be installed downgratdieear the 5 ppb plume boundary to contain the
contaminant plume.

— Total well depth: 105 ft bgs (for source areal)y&lL5 ft bgs (for downgradient extraction wells).

— Screen depth: 60 to 100 ft bgs for source ardig;véd to 112 ft bgs for downgradient wells.

— Extraction Rate: 25 gpm for source area; 20 gaoh éor downgradient wells.
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TABLE 4-3

(Continued)

Groundwater Injection Wells:

Number: 2.

Location: To be installed upgradient of the Perednjection 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 1,80@xtraction wells) and 60@injection wells).
— Buried at a depth of In sand layer, with magnetic tape.

Groundwater Treatment System:

— Location: On site, next to warehouse.

— Components: (a) Ex situ advanced oxidation pm¢aiso to be used for cleanup of perched aquifer
groundwater as part of soil remedial action) andwio liquid-phase granular activated carbon (LGAC)
vessels.

— Compound dimensions: 32 40, 6” thick concrete slab with 6” berm, chain-lirdeice all around with one
man-gate and one equipment gate.

— Treatment water: All extraction wells and 5 gpihperched aquifer.

— Fate of treated water: Groundwater injection svédk discussed above) and release to on-sitasaséwer
location under a LACSD permit.

— Water treatment rate: 70 gpm (including 2 dowdgmat wells, 1 source area extraction well, angh& dor
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
Ibs = 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
pg/L = micrograms per liter
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XLL — pH LOW—LOW SWITCH
XI  — pH INDICATOR
! e WOWAN GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1 SIMPLIED GROUNDWATER AND SOIL GAS
4 VoW REMEDIATION SYSTEM PROCESS FLOW DIAGRAM
B ks _ SIENAD COOPER DRUM COMPANY SUPERFUND SITE
: CHECKED BY: Sacramen)t,o‘ CA 95833-3200 9316 SOUTH ATLANTIC AVE, SOUTH GATE
5 N/A TEL: (916)679-2000 SCALE DATE WG AILE SHEET TG
2 NO. | DATE DESCRIPTION NO.| DATE DESCRIPTION / X (016)79.2900 LOS ANGELES COUNTY , CALIFORNIA 90280 NTS. 8/22/2007 P—2.dwg P_z
2 REVISIONS




CORYA STREes - %77%w%””"'><~——7,,,,,,7%
_ / W1 —
4 EXISTING ON-SITE GROUNDWATER MONITORING WELL LOCATION X o
X NEW GROUNDWATER MONITORING WELL LOCATIONS | o :
b EXISTING OFF-SITE GROUNDWATER MONITORING WELL LOCATION COMPLETED [ =53 /3 pox—12l Pox—10 o/
IN SHALLOW AQUIFER R A 4
%2 @)
S OFF—SITE GROUNDWATER MONITORING WELL LOCATION COMPLETED ~ &g A\
IN DEEPER AQUIFER ‘ o | e & \
& CXISTING GROUNDWATER EXTRACTION WELL LOCATION / | \ ‘ ¢
A OZONE/HYDROGEN PEROXIDE INJECTION WELLS %% — ‘ \ | Mw-2
% GROUNDWATER INJECTION WELLS [ A{’OX_“ &
®  NEW SOURCE AREA EXTRACTION WELL %% N\
— — TRENCH LINES \
O EXISTING SANITARY SEWER DISCHARGE LOCATION
ELECTRICAL POWER SUPPLY LINE
PP POWER POLE . P NEGTON VELLS
_ aseALT -
- TREATMENT COMPOUND MW 12
40x32
20" X 7 TRALERS FOR 1500
TREATMENT EQUIPMENT
=== CENTERLINE OF
) 7 /RAYO AVENUE
A TWEEDY SCHOOL
% ELG METALS B
g GRAPHIC SCALE |
25 125 0 25 | 50
, 1 INCH = 25 FEET |
DESIGNED BY: TREATMENT COMPOUND LOCATION
M.WIDMANN GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1 AND SITE PLAN
2 DRAWN BY:
4 D. LARSON o W COOPER DRUM COMPANY SUPERFUND SITE
atewa: aks Drive, e,
: CHECKED BY: Sacramen"t’o‘ CA 95833-3200 9316 SOUTH ATLANTIC AVE, SOUTH GATE
5 N/A TEL: (916)679-2000 SCALE DATE WG AILE SHEET TG
! NO. | DATE DESCRIPTION REVISICN)(;SDATE DESCRIPTION NA o0y LOS ANGELES COUNTY , CALIFORNIA 90280 o o o tons c-1




LEGEND
!} EXISTING ON—SITE GROUNDWATER MONITORING WELL LOCATION
X NEW GROUNDWATER MONITORING LOCATIONS
$ EXISTING OFF—SITE GROUNDWATER MONITORING WELL LOCATION COMPLETED
IN' SHALLOW AQUIFER
# OFF—SITE GROUNDWATER MONITORING WELL LOCATION COMPLETED
IN DEEPER AQUIFER
- EXISTING GROUNDWATER EXTRACTION WELL LOCATION 40" CONC. DRIVEWAY 9 BIMBO BAKERY
A 0ZONE/HYDROGEN PEROXIDE INJECTION WELLS %% \
X GROUNDWATER INJECTION WELLS \
72 2\ 19' DIRT DRIVEWAY
® NEW SOURCE AREA EXTRACTION WELL ww N
— — TRENCH LINES ‘
ELECTRICAL POWER SUPPLY LINE
PP POWER POLE .
\\ SO
— 31B
Ao - ( - 37A
) o S : MW 32 e - 1
o : >f . 350 FOOT
BIOREMEDIATION BARRIER MW 31
5Y [ OA
W30z
. s T w29 .
PIPING TO GROUNDWATER ,
INJECTION WELLS \ -
TREATMENT COMPOUND \ E
40'x32" w17 \
8 -ASPHALT V) _— v
: P —_—— DEW-1
MY 33 VY, || T = $ DEW-2
PP %@"Mw-z 5 TSI 21° X 7' TRALERS FOR 1SCO | R -
: MW-4 7w /" TREATMENT EQUIPMENT - | | ]\ poSIBLE TRENCH 30 Mec
# | ENTRANCE : [ UNE LOCATION ———— " Jr{ Jgy 348 - :
{ ™\ XY AV CENTERLINE OF MW 8 || | | T
;  RAYO AVENUE N N | | — g 8
4 10 - 28-S
& < N S
n
; W E
o
MW %‘ GRAPHIC SCALE GRAPHIC SCALE [ 364
50 25 0 50 100 50 25 0 50 100 [
: / MW 16 \SEW_ 1 / 368 K
/ / 1 INCH = 50 FEET 1 INCH = 50 FEET ‘
Nayaans an S L _/ L -0 L ‘
g SEE CONTINUATION ON UPPER RIGHT OF THIS SHEET .
% DESIGNED BY:
M. WIDMANN m GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1 DOWNGRADIENT EXTRACTION WELLS
Eagitea : COOPER DRUM COMPANY SUPERFUND SITE
- 2870 Gateway Oaks Drive, Ste. 150
CHECKED BY: Sacramento, CA 95633-3200 9316 SOUTH ATLANTIC AVE, SOUTH GATE
H N/A TEL: (916) 679-2000 SCALE: DATE. DWG. FILE: [SHEET NO.
1. oare DESCRIPTION s SESDATE DESCRIPTION N e LOS ANGELES COUNTY , CALIFORNIA 90280 500" 8/23/2007 o—5.dmg c-2




NOTES

SAWCUT EXISTING PAVEMENT
” IN NEAT VERTICAL LINES AS
gUT'vilgACK 18" / NECESSARY
MATCH EXISTING PAVED
/ SECTION AS NECESSARY
NN NG
R, O
NN N AN N NN
ARG NN
o S
N VRN«
/,\///\\///\\\///\\\// \///\\/\\//}\/\
AN " UNDISTURBED
Z . 4 soiL
Za CLASS Il AB 6” THICK, COMPACT
%3 TO 95% OF MAX DENSITY
NATIVE
BACKFILL
J N 3 MAGNETIC WARNING
, Gaatataatas : TAPE
4" CLR| " ' b }
e UTILITY CONDUIT AS SPECIFIED
St === By UTILTY COMPANY
oLEm f G ‘ ‘ (INCLUDING SPARE CONDUITS)
FILL i o {3{ { IR RIEY
R 2 ane NOTES
4" CLR 1. TYPICAL FOR ELECTRICAL, ULITITY WATER,
SEWER, AND NATURAL GAS

/7 UTILITY TRENCH DETAIL (TYPICAL)

1. A MINIMUM DISTANCE OF 12
INCHES WILL BE MAINTAINED
BETWEEN THE MAGNETIC WARNING

TAPE AND PIPING IN ALL THE

TRENCHES SHOWN.

\C-1/ (NOT TO SCALE)
24" MIN SAWCUT EXISTING PAVEMENT
6" MIN. I'\ll\lEé\lEEsAgA%/YERTICAL LINES AS
CUT_BA(R MATCH EXISTING PAVED
/ SECTION AS NECESSARY
RO AR
R R
CQNNNS SERUGRGRELLS
SRV NN
R e QNN
NN ~ NN
LR Rz :
. \(\//\//\\//\, ~] /\})/\\\ UNDISTURBED SOIL
DEPTH \\//\\>< S8 4
P/K\// ' & & CLEAN SAND FILL
PR s
\( \ \1 »
A Eﬁgéz\ S O i B
MIN //\\///\ 2 \///\ T MAGNETIC WARNING
BN <//\§)/\< TAPE
X T R
’/\/> //\\///\ AND IW—2
et éi//}\ \///\\ “T1-1/2" SCH 40 PYC SPARE CONDU
\ N \\
>\///\ R HYDROGEN PEROXIDE PIPING
//\\\> \\\// — (TEFLON)
RN NN L
NN, \M .
N / \\//\\//\>\%\\\ & \\\> \\\ & /\\/\\\’ P 1-1/2" SCH 40 PVC PIPING

ONY

(NSNS >

OZONE PIPING
POl YPROPOI FNF)

(
/3 TRENCH DETAIL - 0ZONE/HYDROGEN PEROXIDE WELL PIPING

\C-1/ (NOT TO SCALE)

36" MIN

6” MIN.
CUT-BACK

SAWCUT EXISTING ~ PAVEMENT
IN NEAT VERTICAL LINES AS
NECESSARY
MATCH EXISTING PAVED

/ SECTION AS NECESSARY

S MIN,

& UNDISTURBED SOIL
N
4 /\\ CLASS Il AB 6" THICK, COMPACT
: (\\, TO 95% OF MAX DENSITY
N
1 Y MAGNETIC WARNING
/\ TAPE

2" SCH 40 PVC PIPE OR HDPE
FOR UPGRADIENT GROUNDWATER
INJECTION WELL

CLEAN SAND FILL

2" SCH 40 PVC PIPE OR HDPE
FOR UPGRADIENT GROUNDWATER
INJECTION WELL

HYDROGEN PEROXIDE PIPING
(POLYETHYLENE)

SN

NN IO

N

/2 WELLS PIPING (TYPICAL)

NN

W . N
\/\/\/\/\/ /\/\//\/\/\/\/\/\/ /\/\/

RIRARILLAARRLLL ;\//\ KL

TRENCH DETAIL- 0ZONE/ HYDROGEN PEROXIDE

\\\
R
XK

1-1/2" SCH 40 PVC PIPING

OZONE PIPING
(TEFLON)

\&-1/ (NOT TO SCALE)

24" MIN SAWCUT EXISTING PAVEMENT
6" MIN. I'\ll\lEé\lEESASTA%/YERTICAL LINES AS
CUT_BA(R MATCH EXISTING PAVED
/ SECTION AS NECESSARY
LA R
RRRRR S
KA S
(R L
OV PN
LKL
. VN UNDISTURBED SOIL
24” MIN \\/§</\\
R R & e
\\//\\\ WMACNWC WARNING
e P\é/\ ~ TAPE
MIN \\//\\ | //\ N
\\\//\\\ 2" MIN _ 2" MIN \\>§> CLEAN SAND FILL
N TYP. //\\//\\1“
F<>\ 42N \\‘ SPARE 2” HDPE PIPE
SN N
12”7 MIN k\/\\X A 2” HDPE SDR 11 PIPING
DEPTH \47 ) /////\ FROM EXTRACTION WELL
K\//\\\ \\\/\\ SEW-1
KX A
i\ \\ /\\/ /\\/ /\\/\ //\\//\\ ;\\ ;\\ ;\\/ N /\\ /\Y
N / / / / / / I YOOI SN )
RRRRRERGIRGIRIRS

/ 2\ TRENCH DETAIL - EXTRACTION WELL PIPING

\C-1/ (NOT TO SCALE)

DESIGNED BY:

M. WIDMANN
DRAWN BY:

D. LARSON

3| NO.

DATE

DESCRIPTION

NO.| DATE

DESCRIPTION

CHECKED BY:
N/A

REVISIONS

2870 Gateway Oaks Drive, Ste. 150
Sacramento, CA 95833-3200
TEL: (916) 679-2000
FAX: {916)679-2900

GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1
COOPER DRUM COMPANY SUPERFUND SITE

9316 SOUTH ATLANTIC AVE, SOUTH GATE

TRENCH DETAILS

LOS ANGELES COUNTY , CALIFORNIA 90280

N.T.S.

8/23/2007

C-2.dwg




3" CPVC
SCHEDULE 80

90"
/ ELBOW /=

METAL COVER

APPLY WATERPROOF
CONCRETE SEALANT

CLEANOUT, TRAP AND VENT

REVISIONS

AX: (916) 679-2900

N.T.S.

8/23/2007

C-2a.dwg

C-4

2'_2" AS REQUIRED BY PLUMBING
ORDINANCE
STATIC
WATER
LEVEL
i A LIFT HOLE J
o 7, 1” DIA.
z =1 / MINIMUM
2'-2” ///// 77777777
o N / 3¢ 7 -
> i — ) ]
% 4" 4 A ) A ‘ <
§ T 4” CPVC SCHEDULE 80
: /7 SAMPLING BOX PLAN SECTION A-A
C-1/ (NOT TO SCALE) (NOT TO SCALE)
g DMR.Avv:LIDMBAY"qN‘ m GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1 SAMPLING BOX DETAIL
g D. LARSON . COOPER DRUM COMPANY SUPERFUND SITE
E CHECKED BY: B s O 4 4360 9316 SOUTH ATLANTIC AVE, SOUTH GATE
5] NO. | DATE DESCRIPTION NO.| DATE DESCRIPTION N/A TEL: (916) 679-2000 LOS ANGELES COUNTY , CALIFORNIA 90280 SONE DATE oW, FiLe SreEThe




Last ¢

User: David_Larson

32'-0"

10'—=0 MAX. SPACE

TOP RAIL

LINE POST

2 3/8" DIA. (TYP) K‘

NOTES:

1. PROVIDE POST CAP FOR GATE POSTS, CORNER
POSTS AND LINE POSTS.

CHAIN  LINK —
m\ =

DROP BAR

W/ LOCK LATCH

4" GATE
POST

2. PROVIDE 12°~0” GATE AS SPECIFIED BY PLAN,
DETAIL 5. EMERGENCY T

3. FENCING AND GATE SHALL BE 8 FEET HIGH, 9 Q%TN‘F‘CAT‘ON
GAUGE GALVANIZED, CHAIN—LINK, PERMANENT

CONSTRUCTION WITH PRE INSTALLED WHITE VINYL INSTALL WHITE PLASTIC
SECURITY SLOTS. SLATS ON CHAIN—LINK

4. LINE POSTS SHALL BE 2" NOMINAL DIA., CORNER, | |

END AND BRACE POSTS SHALL BE 22" NOMINAL -
1
T f DIA., GATE POST SHALL BE 4” NOMINAL DIA. ‘
30 A 5. SEE SHEET S—1 FOR SITE LAYOUT AND FENCE 3-0
S
f U POSITION. ‘ 1
6 BOTTOM ’
WIRE
CUT CHAIN LINK FENCING -
‘*" CONCRETE TO ALLOW PARKING LOT 6 e BB,
12 FILLED CURBING TO PASS THROUGH E\ETECDRETE
12, CONCRETE FOOTING
FOR LOCKING DEVICE
m CHAIN LINK FENCE DETAIL m TYPICAL GATE DETAIL
S-1/ NOT TO SCALE S-1/ NOT TO SCALE
OUTSIDE INSIDE ¢ BOLLARD ¢ BOLLARD
8” METAL CAP 8” METAL CAP
PR %BESETL FENCE RN WELDED TO TUBING WELDED TO TUBING
PROP. 65 8" DIAMETER 8" DIAMETER
SIGN SRQRNR, SAmP SCHEDULE 40, SCHEDULE 40,
|— GALVANIZED STEEL |— GALVANIZED STEEL
/ PIPE FILLED WITH / PIPE FILLED WITH
é4 BARE COPPER ] 1 | CONCRETE | CONCRETE
INSTALL—_| L] ROUND
. LOCK LATCH “
L| © FINISH GRADE —
. g } 8 f o‘o \ EE NOTES: FINISH GRADE NOTES: FINISH GRADE
S e 9 T st e e 1. SEE S—1 FOR NUMBER OF GUARD W ~ 1. SEE S—1 FOR NUMBER OF GUARD W i B N AR /
2" » Lo ay oL POST TO BE USED. L= - ™ POST TO BE USED. L= ,
6 s B S ™~ R N % ™~ R | | % %
— 1 L y‘ J i : \\,\/\& \\\/{/\ \\,\/Z\\ngl B \\\/{/\
N / RRRRRARINT 2. THE EXACT LOCATION OF BOLLARD ’ ) 2. THE EXACT LOCATION OF BOLLARD I |
I \ XN s E
. ﬁ 1 ‘ KA MAY BE CHANGED BY THE INSPECTOR ] MAY BE CHANGED BY THE INSPECTOR iy STEEL SLEEVE
GRO/UND IN THE FIELD. IN THE FIELD. : : /
‘ ROD 3/47% L] N ‘ : N ‘
BY 10 ) CONCRETE 5. THE STEEL PIPE ABOVE GROUND T : CONCRETE (2000 PSI MIN 3. THE STEEL PIPE ABOVE GROUND T | [/ CONCRETE (2000 PSI MIN
1 i U FEET FILLED SHALL BE PAINTED A MINIMUM OF " 4T COMPRESSIVE. STRENGTH) SHALL BE PAINTED A MINIMUM OF o A4 COMPRESSWE STRENGTH)
BOTTOM TWO FIELD COATS OF ZINC CHROMATE TWO FIELD COATS OF ZINC CHROMATE | I
RAIL PRIMER, AND YELLOW COLOR PAINT PRIMER, AND YELLOW COLOR PAINT | |
CONCRETE 3" FENCE POST BASE COVER. COVER. ] |
FILLED ‘—+ I
= S = =
N s N < a
, ‘ o ‘ ‘ o ‘
m PERSONNEL GATE m FENCE GROUNDING DETAIL /5\ TYPICAL BOLLARD DETAIL m TYPICAL REMOVABLE BOLLARD DETAIL
S-1/ NOT T0 SCALE \S-1/ Not To SCALE \S-1/ NoT 10 SCALE 51/ NOT T0 SCALE
% DESIGNED BY:
M. WIDMANN m GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1 FENCE DETAILS
2 DRAWN BY:
D. LARSON 2 COOPER DRUM COMPANY SUPERFUND SITE
E 2870 Gateway Oaks Drive, Ste. 150
H CHECKED BY: Sacramento, CA 95833-3200 9316 SOUTH ATLANTIC AVE, SOUTH GATE — — m— —
E NO. | DATE DESCRIPTION REV'S'SESDATE DESCRIPTION N/A TE; glg;g;ggggg LOS ANGELES COUNTY , CALIFORNIA 80280 NTS. 8/23/2007 C-3.dw C-5




WELL VAULT GROUND SURFACE GROUND SURFACE
- E— . 12” ID MIN TRAFFIC RATED
D I TO GW TREATMENT . BOX WITH LOCKING COVER
< I
I - T ) INJECTION WATER (AT 10-15 gpm) GROUND SURFACE /
A/WELL VAULT 71:”:9 (FROM OUTLET OF TREATMENT “SKID) ] ]
] ° - \
WELL VAULT
/1o"¢ BOREHOLE B
SANITARY SEAL: TYPE | AND Il SANITARY SEAL: TYPE | AND Il ]
AR R R e L ey !
g
/2" STANLESS ——]. | PERCENT BENTONITE POWDER
STEEL TUBING —
|——B-INCH PVC WELL CASING SCH 40
B-INCH PVC WELL CASING SCH 40 44
HYDROGEN PEROXIDE L 15"~ DIAMETER BOREHOLE —
1/2" STAINLESS ] —
YETORRES | || INJECTION PONT — P
OZONE INJECTION POINT
— | 15" PVC PIPE FOR DELIVERY STAINLESS STEEL CENTRALIZER
i+ GROUT/BENTONITE SEAL _,% OF INJECTION WATER AT 40 FT INTERVALS ABOVE
4— (NEAT ‘CEMENT) & SLOTTED INTERVAL
= "
SANDY BRIDGE 2" — 3" THICK, 5 12 1/4"- DIAMETER BOREHOLE .
60 MESH, MONTEREY SAND f L 7 /] 3 . Iv ELDLIA(I\:AAI:Z;I'II;Z\IR(’; BLANK
| = o WELL CENTRALIZER 2 ® =1
= 1/2'8 FNPT X COMP? E 2 3 " (NEAR TOP OF SCREEN) SEE NOTE 2
, “| a o
65" BGS I—f—/ﬂ;/ INJECTION POINT SPACER - S 5 SAND BRIDGE 2'-3" THICK,
I :E:j‘/ g oz . SAND BRIDGE: 2/~3' THICK, - _A/ 60 MESH MONTEREY SAND
INJECT|0N/| AR saopack 2 &|s0ees = 60-MESH, MONTEREY SAND B ]
POINT [ | 1/2" WELL SCREEN FOR 2 ‘ 50' BGS
| L HYDROGEN PEROXIDE (1 FOOT T0 4 STANLESS STEEL CENTRALIZER o
g 3 FOOT LENGTH) , AT TOP OF SCREEN ; oy
| | e ~ | ——TOP OF SCREEN
: : BENTONITE. SEAL NO4 SAND PACK: EXTEND 5 FEET S S e [ SAND BRIDGE 2°-3’ THICK,
. & : : e 87 PVC WELLSCREEN NUMBER 60 MESH, MONTERY
1/2" COMPRESSION g ABOVE TOP OF SCREEN WITH . v A
NG T o ‘|/SANDPACK e - S MONTEREY R APPROPRIATE & - ’/SLOT SIZE 0.020 INCH 7 I o / SAND (TYP.)
| i | +* WELL SCREEN FOR SE] et 0 MATCH SCREEN SLOT SIZE
=T OZONE (1 FOOT TO 3 FOOT LENGTH) HIGHEST ANTICIPATED GROUNDWATER ; i SAND PACK (NUMBER 3
75 BGS 7I : | 60 BGS |\ """ EVEL APPROXIMATELY 6 TO 8 FEET : /géII’EEEA(v:I%%XTI&ICIR%REY ABOVE T MONTERY SAND EXTEND 3’
L Al ] BENTONITE SEAL N D BELOW TOP OF SCREEN (NOTE 1) i : e ABOVE SCREEN INTERVAL TYP.)
78 BGS : : . L " PVC WELL SCREEN EXTEND 6 TO 8 FEET O
1/2"¢ FNPT X COMP* : /_ﬁBOVE WATER TABLE, SLOT SIZE : PVC WELL SCREEN . ‘
i 2 0.020 INCH L RN H | S STAINLESS STEEL CENTRALIZER
86" BGS — INJECTION POINT SPACER < o o : | } AT 40 FT INTERVALS ABOVE
- A Vil ———POWER CABLE W/, R I | | i SLOTTED INTERVAL
INJECTION | || SANDPACK z CABLE STRAPS 10" OC , RN E— . =)
POINT ! ] 2 85' BGS [ L| 8% PVC SUNP [ ———— 4 INCH DIAMETER PVC SCREEN
I I 1" WELL SCREEN FOR a e — WITH 0.020 SLOTS (TYP.)
| L~ HYDROGEN PEROXIDE (1 FOOT TO z ‘ o = SEE NOTE 2
X 3 FOOT LENGTH) o . i ol =
] | | & 15" STAINLESS STEEL - o o S
| | BENTONITE SEAL (2 FOOT ? RISER PIPE o = el SIA '\ZA&_II\_IIIEI\QUM BOREHOLE
i | i THICKNESS) ‘ e e o
" oo ges oL e
4 1/2" COMPRESSION ‘ SANDPACK -2 ST e
d FTNG \I\ ‘ :/ g TP OF PUNP R S ~\BOTTOM OF WELL ) ) I R END CAP (TYP.)
i 17 WELL SCREEN FOR A o L MATCH SCREEN™ MATERIAL
| T OZONE (1 FOOT TO 3 FOOT LENGTH) \ | B A —I% S
E . | PUMP INTAKE WELLS WELLS
95" BGS | o | | :
, [ T MIN |5 Sm = op e PUMP MOTOR W/PUMP SAVER I
. 100" BGS ‘ ) i A
A NoTES: }100° BGS |- o8
1. SPACERS MUST BE INSTALLED WITHIN GROUT SEAL. SPACERS SHOULD BE APPROX.  EVERY , ] !
i Five FeeT. 5 - ] NOTES:
f| 2. EACH INJECTION WELL WILL BE SUPPLIED WITH A SS COMPRESSION BY EITHER COMPRESSION 105 Bos | “ %\\w PVC SCHD 40 BLANK CASING 1. ACTUAL CONSTRUCTION MAY VARY DEPENDING ON TOTAL DEPTH OF WELL.
. %ELENggREgﬂ)NG ON EACH POINT AS APPROPRIATE. (APPROXIMATELY 1 FOOT ABOVE TOP OF e 5 CASING AND SCREEN MATERAL MAY BE SCHEDULE 40 LOW CARBON STEEL
i 17 MIN Sl PVC BOTTOM CAP OR SCHEDULE 40 PVC.
4> TUBING/PIPING/FITTING MATERIAL TO BE DETERMINED. f — - 3. DIELECTRIC INSULATING MATERIAL SHALL BE PROVIDED BEFORE THE LCS
7| 4. DEPTH OF OZONE/PEROXIDE INJECTION INTERVALS IS BETWEEN 70 TO 95 FEET bgs. CASING AND SS BLANK CASING.
: OZONE/HYDROGEN PEROXIDE INJECTION SOURCE AREA GROUNDWATER EXTRACTION WELL GROUNDWATER INJECTION WELL
| /71 WELL CONSTRUCTION DETAIL /2> CONSTRUCTION DETAIL /3 CONSTRUCTION DETAIL /2 MONITORING WELL DETAIL (A AND B ZONES)
il ¢S ? (noTTo scaLE) C1{C2 (noT TO SCALE) C1{C-2 (noTTO scALE) C1{C2 (NnoT TO SCALE)
. WowANN GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1
] URS WELL CONSTRUCTION DETAIL
Bison L SIAwD COOPER DRUM COMPANY SUPERFUND SITE
H CHECKED BY: Sacramen"t’o‘ CA 95833-3200 9316 SOUTH ATLANTIC AVE, SOUTH GATE S
oo DESCRIPTION - SESDATE DESCRIPTION Na T s LOS ANGELES COUNTY , CALIFORNIA 90280 s P Cmtitug c-6




STRUCTURAL ABBREVIATIONS

Q@

ABV

AB
ACI

ADDNL

AT

ABOVE

ANCHOR BOLTS

AMERICAN CONCRETE INSTITUTE
ADDITIONAL

DITIO
ABOVE FINISH FLOOR
AGGREGATE
AMERICAN INSTITUTE FOR STEEL
CONSTRUCTION
ALTERNATE
APPROXIMATE
ARCHITECT/ ARCHITECTURAL
AMERICAN SOCIETY FOR TESTING
AND MATERIALS
AMERICAN WELDING SOCIETY
BELOW
BUILDING BLDG
BLOCK BLOCKING BLKG
BOTTOM OF CONCRETE
BOTTOM OF FOOTING
BOTTOM
BEARING

BETWEEN

CALIFORNIA BUILDING CODE
CENTER TO CENTER

CIVIL ENGINEER

CAST IN PLACE
CONSTRUCTION

MCONCRETE MASONRY UNIT
CONCRETE

CONNECTION

CONTINUOUS

CENTER CTR CENTERED
DIAMETER

DEAD LOAD

DOWN
DIVIDION OF STATE ARCHITECTS
DETAIL

DRAWING

EACH

EACH FACE

EXPANSION JOINT

ELEVATION ELEV

EDGE OF SLAB

ENGINEER OF RECORD

EQUAL

EACH WAY EACH FACE

EACH WAY

EXTERIOR

MINIMUM ULTIMATE COMPRESSIVE
STRENGTH OF CONCRETE
FLOOR DRAIN

FINISH FLOOR

FINISH FLOOR ELEVATION
FINISH GRADE

MINIMUM ULTIMATE COMPRESSIVE
STRENGTH OF MASONRY
FOUNDATION

FACE OF CONCRETE FOC

FACE OF MASONRY

FRAMING FRMG

FOOT/FEET

FOOTING

SPECIFIED YIELD STRENGTH OF
REIFORCING, PSI OR SPECIFIED
MINIMUM

YIELD STRESS OF STEEL
GRADE

GROUT
HANDICAP
HOLD DOWN
HEADER
HOOK

HORZ
HT
HB
ICBO

D

Nt
INFO

HORIZONTAL

HEIGHT

HIGH STRENGTH BOLT (A325)
INTERNATIONAL CONFERENCE
OF BUILDING OFFICIALS
INSIDE DIAMETER

INCH

INTERIOR
INFORMATION
JOINT

LONGITUDINAL

LIGHT WEIGHT

LIGHT WEIGHT CONCRETE
MAXIMUM

MACHINE BOLT

MASONRY CONTROL JOINT
MECHANICAL
MANUFACTURER

MINIMUM

MISCELLANEOUS MISC
METAL

NOT IN CONTRACT
NUMBER OR POUNDS
NOMINAL

NON SHRINK GROUT
NOT TO SCALE NTS
CENTER

OUTSIDE DIAMETER
OPENING

PIECE

PRECAST CONCRETE
PERPENDICULAR
POUNDS PER SQUARE INCH
POINT

RADIUS
sEINFORCING

EQUIRED

SEE ARCHITECTURAL DRAWINGS
SCHEDULE

STRU»%URAL ENGINEER

SHRINKAGE JOINT

SLAB ON GRADE
SPECIFICATION

SQUARE

STANDARD

STEEL

STRUCTURAL
SYMMETRICAL

TITLE 24 CALIFORNIA CODE
THICK /THICKNESS

TOP OF CONCRETE TOC
TOP OF FOOTING/TOP OF
FRAMING

TOP OF SLAB

TOP OF STEEL

TOTAL

TOP OF WALL
TRANSVERSE

TYPICAL

TOP_AND BOTTOM
UNIFORM BUILDING CODE
%LESS NOTED OTHERWISE

RTICAL
VERIFIY IN FIELD
WITH

WEIGHT
WELDED WIRE FABRIC

FOUNDATIONS:

1.

o 8 N P OR DN

.

REFER TO RECOMMENDATIONS IN SOILS REPORT, FILE NO.
DATED __N/A_______.
PSF (DL + LL + SEISMIC OR WIND).

1.1 SOIL CLASSIFICATION IS CL FOR TRACY SITE.

ENGINEER'S RECOMMENDATIONS.

__N/A__ BY _N/A__
ALLOWABLE SOIL BEARING PRESSURE FOR FOUNDATION IS 1,500 PSF (DL + LL) AND 2,000

|
ALL SITEWORK AND GRADING SHALL BE DONE IN COMPLIANCE WITH THE SOILS REPORT AND SPECIFICATIONS OR

SOILS ENGINEER SHALL VERIFY CONDITION AND/OR ADEQUACY OF ALL FOUNDATION EXCAVATIONS PRIOR TO PLACEMENT

OF CONCRETE.

IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO SHORE AND BRACE ALL EXCAVATIONS AS REQUIRED.

ALL FOUNDATIONS ARE SHOWN AND DIMENSIONED AS BEING FORMED. FOUNDATIONS MAY BE PLACED IN NEAT
EXCAVATIONS PROVIDED FOOTINGS ARE INCREASED 2" IN WIDTH, SEE TYPICAL EXCAVATION DETALL.

EXCAVATIONS SHALL BE CLEANED OF ALL DEBRIS AND LOOSE SOIL. STANDING WATER SHALL BE REMOVED PRIOR TO

CONCRETE PLACEMENT.

FOUNDATION DEPTHS INDICATED ON PLANS ARE MINIMUMS. ACTUAL DEPTHS ARE TO BE CONFIRMED BY SOILS ENGINEER

ON THE JOB SITE.

BOTTOMS OF ALL FOUNDATIONS SHALL BE LEVEL. CHANGES IN BOTTOM OF FOUNDATION ELEVATION SHALL BE MADE

ACCORDING TO STEPPED FOOTING DETAILS.

FOOTINGS SHALL BE CENTERED UNDER WALLS AND/OR COLUMNS UNLESS OTHERWISE INDICATED ON DRAWINGS.

. CONTRACTOR SHALL CHECK FOOTING FORMS TO VERIFY THAT THEY ARE SQUARE & PLUMB. THE CONTRACTOR SHALL

CALSO VERIFY THAT ALL INSERTS & EMBEDS ARE IN THEIR CORRECT LOCATION & ORIENTATION PRIOR TO PLACING

ONCRETE.
. NOTIFY THE STRUCTURAL ENGINEER 48 HOURS IN ADVANCE OF PLACING CONCRETE.

CONCRETE NOTES

—_

1. CONTRACTOR SHALL BE RESPONSIBLE FOR ARRANGING SPECIAL INSPECTION.
DUTIES & RESPONSIBILITIES OF THE INSPECTOR ARE COVERED IN SECTION 1704.1 OF IBC.

CONTINUQUS |PERIODIC
IEM INSPECTION |INSPECTION REMARKS
SLAB ON GRADE - - YES PRIOR TO POURING OF CONCRETE &
(f'c = 4000 PSI) DURING THE TAKING OF TEST SPECIMENS
o |WALL - - YES PRIOR TO POURING OF CONCRETE &
5 (f'c = 4000 PSI) DURING THE TAKING OF TEST SPECIMENS
% GRADE BEAM AND FOUNDATION| _ _ YES PRIOR TO POURING OF CONCRETE &
% (f'c = 3000 PSl) DURING THE TAKING OF TEST SPECIMENS
o & PLACING OF REINF'D CONCRETE
STRUCTURAL CONCRETE CONC.| YES — ~ | PRIOR TO POURING OF CONCRETE DURING
ON METAL DECK THE TAKING OF TEST SPECIMENS CHECK
f'c = 3000 PSI REINFORCEMENT LOCATION
SECTION 1704.4
BOLTS IN CONCRETE P YES PRIOR TO AND DURING THE PLACEMENT OF
(SECTION 1704.4) CONCRETE AROUND BOLTS
< | STRUCTURAL STEEL YES — — | DURING THE WELDING
% (ELECTRODE = E70XX)
& REINFORCING STEEL YES — — | DURING THE WELDING
q ELECTRODE = E9OXX)
| (SECTION 1704.4)
[
METAL ROOF DECK WELDING - - YES DURING THE WELDING
STRUCTURAL WELDING (INCLUDING| YES — — | EXCEPT FOR WELDING PERFORMED IN THE
HSA WELDING) (SECTION 1704.3) SHOP OF AN APPROVED FABRICATOR
REINFORCING STEEL - - YES PRIOR TO COVER UP
(SECTION 1704.4)
HIGH STRENGTH BOLTS - - YES DURING INSTALLATION OF
A325 & A490) BOLTS & TIGHTENING
SECTION 1704.3)
SPRAY APPLIED FIREPROOFING - - YES DURING THE SPRAYING
(SECTION 1704.11)

2. A CERTIFICATE OF SATISFACTORY COMPLETION OF WORK REQUIRING SPECIAL INSPECTION MUST BE COMPLETED

AND SUBMITTED TO THE FIELD INSPECTION

| DIVISION.
3. AN APPLICATION FOR OFF—SITE FABRICATION MUST BE SUBMITTED TO THE FIELD INSPECTION DIVISION FOR

APPROVAL PRIOR TO FABRICATION.

4. A CERTIFICATE OF COMPLIANCE FOR OFF-SITE FABRICATION MUST BE COMPLETED AND SUBMITTED TO THE FIELD
INSPECTION DIVISION PRIOR TO ERECTION OF PREFABRICATED COMPONENTS.

[z}

INSPECTION NOTES:

1.

I

GENERAL: IN ADDITION TO THE INSPECTIONS REQUIRED BY SECTION 108 OF THE 2006
IBC, THE GOVERNMENT SHALL EMPLOY AN IBC APPROVED SPECIAL INSPECTOR TO
PERFORM SPECIAL INSPECTIONS AND TESTS AS INDICATED IN THE SCHEDULE BELOW.
INSPECTORS: ALL TESTS AND INSPECTIONS SHALL BE PERFORMED BY AN INDEPENDENT
INSPECTION AGENCY WHICH IS IN THE EMPLOYMENT OF THE GOVERNMENT.

ALL SPECIAL INSPECTION AND TESTING AGENCIES SHALL BE QUALIFIED PER ASTM E329
AND APPROVED BY THE GOVERNMENT.
;’bl}’[?VIDE INSPECTION REPORTS TO BUILDING DEPARTMENT, GOVERNMENT, ARCHITECT

ENGINEER WITHIN TWO WEEKS OF PERFORMANCE INSPECTION OR TEST.

REFER TO CHAPTER 17 OF THE CODE FOR OTHER REQUIRED SPECIAL INSPECTIONS
[T IS THE CONTRACTOR’S SOLE RESPONSIBILITY TO SEE THAT THE TESTS AND
INSPECTIONS ARE PERFORMED. JOB SITE VISITS BY THE STRUCTURAL ENGINEER DO
NOT CONSTITUTE AND ARE NOT A SUBSTITUTE FOR INSPECTIONS.

WHERE THE CONTRACTOR CHOOSES TO USE OPTIONAL OR ALTERNATIVE MEANS OF
FASTENING OR ANCHORING MATERIALS AS SHOWN ON THE PLANS AND DETAILS AND
REQUIRES SPECIAL FIELD INSPECTION, SUCH AS FIELD WELDING, ADHESIVE OR
EXPANSION ANCHORS, ETC. ALL ADDITIONAL SPECIAL INSPECTION AND TESTING COSTS
SHALL BE PAID FOR BY THE GOVERNMENT AND REIMBURSED BY THE CONTRACTOR.

DESIGN CRITERIA (2006 IBC & UFC 1-200-01):

2.0 REFERENCED STRUCTURAL STANDARDS IN THE 2006 IBC

201 DESIGN LOADS. . ASCE 7-05
202 CONCRETE ACI 318-05
203 MASONRY.. ACI 530-05/ASCE 5-05/TMS 402-05
204 STEEL (ASD).. AISC 360-05
205 STEEL (SEISMIC). AISC 341-05
206 STEEL (COLD-FORMED LGS)......NAS 01 INCL. 2004 SUPPLEMENT
2.06.1 GENERAL.... AISI GENERAL—04
2.06.2 HEADER.. ASI HEADER—04
2.06.3 TRUSS .. S| TRUSS-04
2.06.4 WALL STUD AIS| WSD-04 S O pEED
2.06.5 LATERAL. AIS| LATERAL-04 BRI D SPEED =
207 WOOD (ASD) AF&PA NDS-05 IMPORTANCE =
1. BUILDING CODE: —200— ,
- BULDING CODE: 2006 1BC & UFC 1-200-01 4. Eorpude:
(o) St =
ROOF 20 psf SEISMIC USE GROUP =
EXTERIOR WALLS 15 psf IMPORTANCE FACTOR =
INTERIOR WALLS 10 psf SITE CLASS =
o -
ROOF (REDUCIBLE): 20 psf R=
GROUN(D SNOW, P)o (BASE): 0 pbf OVERSTRENGTH FACTOR, Wo =

. REINFORCEMENT STEEL.

10.

1.

12.

13.

15.

20.

21.

- THE EXTENT OF THE CONCRETE WORK IS SHOWN ON THE DRAWINGS.
. SUBMITTALS ARE REQUIRED FOR REINFORCEMENT, CONCRETE MIXES ADMIXTURES

CURING COMPOUNDS AND ANY OTHER ITEM AS REQUESTED BY THE C.Q

. CONCRETE TESTING SHALL BE PERFORMED PER ACI REQUIREMENTS:

3.1) A MINIMUM OF ONE SAMPLE A DAY WITH NO LESS THAN 5 SAMPLES FOR A GIVEN
CLASS OF CONCRETE, TAKEN FROM 5 RANDOMLY SELECTED BATCHES, OR FROM
EACH BATCH IF LESS THAN 5 BATCHES ARE USED.

3.2) A MINIMUM OF ONE SAMPLE PER 150 CUBIC YARDS.

3.3) A MINIMUM OF ONE SAMPLE FOR EACH 5,000 SQUARE FEET OF SLAB OR WALL.

3.4) IF_LESS THAN 50 CUBIC YARDS OF A GIVEN CLASS OF CONCRETE IS NEEDED, THE
NEED FOR STRENGTH TESTS MAY BE WAVED WITH THE APPROVAL OF THE ENGINEER.

X MATERIALS SHALL COMPLY WITH ACI 318-02. PORTLAND CEMENT SHALL BE PER ASTM C

TYPE | WITH NORMAL WEIGHT AGGREGATE PER ASTM C33. A 5% (+1.5) AR
ENTRAININZ%OAGENT MAY BE USED IN ALL EXTERIOR CONCRETE. THIS AGENT SHALL BE PER

. COMPRESSIVE STRENGTH OF CONCRETE (28 DAY STRENGTH) AS FOLLOWS:

5.1) FOOTINGS: 3,000 PSI
5.2) SLAB-ON-GRADE: 4,000 PSI

5.3) LEAN CONC. 2,500 PSI

. PROPORTION ALL MIX DESIGNS TO HAVE A MAXIMUM SLUMP OF 4 INCHES UNLESS

SPECIFICALLY APPROVED BY THE ENGINEER.

. THE MAXIMUM WATER, CEMENT RATIO SHALL BE LIMITED TO 0.45 UNLESS SPECIFICALLY

APPROVED BY THE

GRADE 60 60,000 PSI MIN. (ASTM A 615) WELDED
WIRE FABRIC SHALL CONFORM TO ASTM A 185

. ANCHOR BOLTS SHALL BE F1554—36 MATERIAL AND SHALL HAVE A MINIMUM EMBEDMENT
OF THE GREATER OF 7

F TH OF_7 INCHES OR 12 DIAMETERS INTO THE CONCRETE UNLESS CALLED
FOR OTHERWISE ON THE DRAWINGS. ALL THREADS SHALL BE CUT AND NOT ROLLED. THE
EMBEDDED_END SHALL CONSIST OF A HEAVY HEX NUT OR OTHER MECHANICAL ANCHOR.

. ALL ANCHOR BOLTS MUST BE CLEANED OF OIL, RUST
PRIOR TO PLACEMENT. SET ALL EMBEDMENTS BY
MEANS OF A TEMPLATE WHERE POSSIBLE.
DETAILING: ~ ALL REINFORCING SHALL BE DETAILED, BOLSTERED AND SUPPORTED WITH ACI
STANDARDS #315, "MANUAL OF STANDARD PRACTICE FOR DETAILING REINFORCING
CONCRETE STRUCTURES.” NO LAP. SPLICES SHALL BE USED IN VERTICAL PIER STEEL.
STAGGER ALL SPLICES OF ALL HORIZONTAL REINFORCING.

CARE SHALL BE TAKEN TO PREVENT CURLING IN THE SLAB DURING CURING. BURLAP
CURING OR OTHER MOISTURE CURE METHOD AS DESCRIBED IN SPECS SHALL BE UTILIZED.

PROVIDE CORNER REINFORCING TO MATCH CONTINOUS REINFORCMENT SIZE AND QUANITY
AT INTERSECTIONS AND CORNERS OF WALLS AND FOOTINGS.

WALL, PIER AND COLUMN DOWELS SHALL BE THE SAME SIZE AND SPACING AS WALL,
PIER AND COLUMN REINFORCING, UNLESS NOTED OTHERWISE.

EXECUTION:
14.

THE CONCRETE FOUNDATIONS AND SLAB—-ON—GRADE MUST BE PLACED ON ENGINEERED
FILL, REFER TO SOILS REPORT OR ENGINEER'S RECOMMENDATIONS AS APPROPRIATE.

PLACEMENT OF CONCRETE SHALL BE PER ACI 318-05. CONCRETE SHALL BE
DEPOSITED AS NEAR TO ITS FINAL POSITION AS POSSIBLE. ALL CONCRETE
SHALL BE THOROUGHLY CONSOLIDATED AROUND REINFORCEMENT AND EMBEDDED
ITEMS. ALL REINFORCING STEEL MUST BE FREE FROM DIRT, RUST AND OTHER
DELETERIOUS MATERIAL PRIOR TO PLACEMENT. DOWELS, ANCHOR BOLTS,
INSERTS, ETC. SHALL BE SECURELY TIED IN PLACE PRIOR TO POURING OF
CONCRETE OR GROUT.

. MINIMUM CONCRETE COVERS AS FOLLOWS:

16.1) CAST AGAINST AND PERMANENTLY EXPOSED TO EARTH: .
CONCRETE PERMANENTLY EXPOSED TO EARTH OR WEATHER: 3

16.2) NO. 5 BAR OR SMALLER: .,

16.3) NO. 6 BAR OR LARGER: 1-1/2
CONCRETE NOT EXPOSED TO WEATHER OR IN CONTACT 2

16.4) WITH GROUND (TO NO. 11 BARS): i

. PROVIDE CONTINUOUS 2" X 4" KEY-WAY IN ALL HORIZONTAL AND VERTICAL

ggﬁgRUCﬂON JOINTS. OTHERWISE, ROUGHEN AND CLEAN ALL CONSTRUCTION

. NO PIPES, DUCTS OR CONDUIT SHALL BE PLACED IN CONCRETE UNLESS

SPECIFICALLY DETAILED OR NOTED.

. NO ADMIXTURES SHALL BE USED WITHOUT THE APPROVAL OF THE ENGINEER.

NO CALCIUM CHLORIDE SHALL BE USED.

PROVIDE CURING AND SEALING COMPOUND TO ALL EXPOSED INTERIOR SLABS
AND TO ALL EXTERIOR SLABS, WALKS AND CURBS AS SOON AS FINAL
FINISHING IS COMPLETE.

NOTIFY THE EOR AND THE BUILDING OFFICIAL WHEN REQ'D AT LEAST 48 HOURS
PRIOR TO PLACING CONCRETE.

25 MPH (3 SECOND GUST)

1.0

GENERAL:

1. ALL DESIGN AND CONSTRUCTION SHALL COMPLY
WITH THE 2006 INTERNATIONAL BUILDING CODE
AND ALL APPLICABLE LOCAL ORDINANCES.

GENERAL NOTES:

1. ALL DRAWINGS ARE CONSIDERED TO BE A PART OF THE CONTRACT DOCUMENTS. THE

CONTRACTOR SHALL BE RESPONSIBLE FOR THE REVIEW AND COORDINATION OF ALL DRAWINGS
AND SPECIFICATIONS PRIOR TO THE START OF CONSTRUCTION. ANY DISCREPANCIES SHALL BE
BROUGHT TO THE ATTENTION OF THE ENGINEER PRIOR TO THE START OF CONSTRUCTION SO

THAT A CLARIFICATION CAN BE ISSUED. ANY WORK PERFORMED IN CONFLICT WITH THE

CONTRACT DOCUMENTS OR CODE REQUIREMENTS SHALL BE CORRECTED BY THE CONTRACTOR

AT CONTRACTOR'S EXPENSE AND AT NO EXPENSE TO THE GOVERNMENT.

2. TYPICAL NOTES AND DETAILS SHALL APPLY UNLESS OTHERWISE SHOWN OR NOTED ON
DRAWINGS.

3. DETAILS OF CONSTRUCTION NOT FULLY SHOWN SHALL BE OF THE SAME NATURE AS SHOWN
FOR SIMILAR CONDITION.

4. ALL WORK SHALL CONFORM TO THE MINIMUM STANDARDS OF THE FOLLOWING CODES: 2006
INTERNATIONAL BUILDING CODE (IBC), AND LATEST REVISIONS REFERRED TO HERE AS "THE
CODE", AND OTHER REGULATING AGENCIES WHICH HAVE AUTHORITY OVER ANY PORTION OF
THE WORK, INCLUDING THE STATE OF CALIFORNIA DIVISION OF INDUSTRIAL SAFETY, AND
THOSE CODES AND STANDARDS LISTED IN THESE NOTES AND SPECIFICATIONS.

5. NOTES AND DETAILS ON DRAWINGS SHALL TAKE PRECEDENCE OVER GENERAL NOTES
AND TYPICAL DETAILS. WHERE NO DETAILS ARE GIVEN, CONSTRUCTION SHALL BE AS SHOWN
FOR SIMILAR WORK. IF CONFLICTS OCCUR BETWEEN DRAWINGS AND SPECIFICATIONS, THE
MORE RESTRICTIVE REQUIREMENT SHALL GOVERN. STRUCTURAL ENGINEER SHALL BE NOTIFIED

OF CONFLICTS AND THAT PORTION OF WORK SHOULD NOT PROCEED UNTIL THE CONFLICT IS

RESOLVED.
6. SEE ARCHITECTURAL DRAWINGS FOR THE FOLLOWING:

6.1. SIZE AND LOCATION OF ALL DOOR AND WINDOW OPENINGS.

6.2.  SIZE AND LOCATIONS OF ALL INTERIOR AND EXTERIOR NON-BEARING PARTITIONS.

6.3.  SIZE AND LOCATION OF ALL CONCRETE CURBS, EQUIPMENT PADS, PITS, FLOOR
DRAINS, SLOPES, DEPRESSED AREAS, CHANGE IN LEVEL, CHAMFERS, GROOVES,
INSERTS, ETC.

6.4. SIZE AND LOCATION OF ALL FLOOR AND ROOF OPENINGS EXCEPT AS SHOWN.

6.5.  FLOOR AND ROOF FINISHES.

6.6.  DIMENSIONS NOT SHOWN ON STRUCTURAL DRAWINGS.

7. SEE MECHANICAL, PLUMBING AND ELECTRICAL DRAWINGS AND SPECIFICATIONS FOR THE
FOLLOWING:
7.1, PIPE RUNS, SLEEVES, HANGERS, TRENCHES, WALL AND SLAB OPENINGS, ETC. EXCEPT
AS SHOWN OR NOTED.
ELECTRICAL CONDUIT RUNS, BOXES, OUTLETS IN WALL OR SLABS.
CONCRETE INSERTS FOR ELECTRICAL, MECHANICAL OR PLUMBING FIXTURES.
SIZE AND LOCATION OF MACHINE OR EQUIPMENT BASES AND ANCHOR BOLTS FOR
MOTOR MOUNTS.
8. THE CONTRACT STRUCTURAL DRAWINGS AND SPECIFICATIONS REPRESENT THE FINISHED
STRUCTURE. THEY DO NOT INDICATE THE METHOD OF CONSTRUCTION.
ASTM SPECIFICATIONS ON THE DRAWINGS SHALL BE OF THE LATEST REVISION.
CONSTRUCTION MATERIAL SHALL BE SPREAD OUT IF PLACED ON FRAMED ROOF OR FLOOR.
LOAD SHALL NOT EXCEED DESIGN LIVE LOAD PER SQUARE FOOT. PROVIDE ADEQUATE
SHORING AND/OR BRACING WHERE STRUCTURE HAS NOT ATTAINED DESIGN STRENGTH.
HEAVY EQUIPMENT, CRANES AND MATERIAL STOCKPILES SHALL NOT BE LOCATED ON OR
ADJACENT TO SHORING.

7.2.
7.3.
7.4.

THE ARCHITECT AND STRUCTURAL ENGINEER AND APPROVED BY THE APPROPRIATE AGENCY.
FOR A SUBSTITUTION TO BE REVIEWED THE CONTRACTOR SHALL AGREE AND COMPLY WITH
THE FOLLOWING:

12.1. THE CONTRACTOR SHALL BE BILLED ON A TIME AND MATERIALS BASIS FOR THE
REVIEW OF THE SUBSTITUTION WITH NO GUARANTEE OF APPROVAL.

VERIFY THAT THE SUBSTITUTION DOES NOT AFFECT DIMENSIONS SHOWN ON
DRAWINGS.

THE CONTRACTOR SHALL ALSO PAY FOR CHANGES TO THE BUILDING DESIGN,

12.2.
12.3.

WHICH INCLUDES BUT IS NOT LIMITED TO; ENGINEERING DESIGN, DETAILING, APPROVAL

AGENCY PROCESS AND CONSTRUCTION COSTS CAUSED BY THE REQUESTED
SUBSTITUTION.

THE PROPOSED SUBSTITUTION IS TO HAVE NO ADVERSE AFFECT ON OTHER TRADES,
THE CONSTRUCTION SCHEDULE, OR THE SPECIFIED WARRANTY REQUIREMENTS.

NO STRUCTURAL MEMBERS SHALL BE CUT, NOTCHED OR OTHERWISE PENETRATED UNLESS
SPECIFICALLY APPROVED BY THE STRUCTURAL ENGINEER IN ADVANCE OR SHOWN ON THESE
DRAWINGS.

THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS PRIOR TO STARTING CONSTRUCTION.
DIMENSIONS AND ELEVATIONS MUST BE VERIFIED WITH ARCHITECTURAL DRAWINGS. IN THE
EVENT OF A CONFLICT, THE STRUCTURAL ENGINEER AND ARCHITECT ARE TO BE NOTIFIED
IMMEDIATELY. DRAWING SCALES GIVEN ARE APPROXIMATE—

SITE VISITS BY STRUCTURAL ENGINEER SHALL NOT BE IN LIEU OF INSPECTIONS.

LAP SPLICES SHALL BE IN ACCORDANCE WITH THE FOLLOWING TABLE, UNLESS NOTED
OTHERWISE.  WHERE CLASSES ARE NOT CALLED OUT ON THE DRAWINGS, USE CLASS "B”
SPLICES.

12.4.

15.
16.

TENSION SPLICES (INCHES)
oA [ TOP BARS | OIHER RIS

COMPRESSION_ SPLICES
(INCHES)

OoONDHO G
w
o

10
1

COMPRESSION DOWEL EMBEDMENT: 22 BAR DIAMETERS. LAP WELDED FABRIC
ONE SPACING OF CROSS WIRES PLUS 2 INCHES.
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CORNERS
FIBERGLASS GRATING
1 1/2"X 1" FORMED LIP
FOR GRATING SUPPORT
2" PVC PIPE
L TO SEWER 6" |=—
1/8” PER 1FT
J | SLOPE ——=—
FINISHED

6" '\MN_ B Q ‘. [T T yﬂ\\\”\\”\\”\\”\\”\\H NITTICTI]0) /_GRADE
1 2'—6"
3" CLR 2
ANGLE AT 45" WITHIN JTYP
1'-6" AT SUMP
4” MIN. CLASS 2 | =X
AGGREGATE BASE O N N S
ZREREREROTOENE TR ER A
N XA N
AN NOTE:
UNDISTURBED EARTH OR FINISHED SUMP
ENGINEERED FILL >_g” DEPTH 1'—6
L
3-0 I

2-6"
(TOTAL 4, 2 EACH DIRECTION)

/3 SUMP DETAIL
S=2/ (NOT TO SCALE)

HOLD DOWN PLATE
' 3" x 5"

WITH #"¢ HOLE

MANUFACTURER'S
EQUIPMENT SKID:

T

SPACER PLATE §” X 3}" X 3
WITH §°6 HOLE CENTERED IN PLATE

J 2" MIN. THREAD

in ]]j 1L I ‘ I —"j_ PROJECTION
/ NI
WIDE FLANGE BEAM EMBEDMENT
OR CHANNEL

CONCRETE ANCHOR §'8

WITH NUT AND WASHER INSTALL
PER MANUFACTURE'S
SPECIFICATIONS

/"2 PROPOSED EQUIPMENT SKID HOLD DOWN PLATE DETAIL
S-2/ (NOT TO SCALE)

1

——————————— B -———9

2 #4 REBAR CONTINOUS
ON TOP AND BOTTOM
OF CURB

I

SLOPE
1/8” PER FOOT

el

—t—— #4 @ 12" 0o.C.
EACH WAY MID—DEPTH
OF SLAB

| 28'-0"

/ 1\ TREATMENT COMPOUND

SLAB (PLAN VIEW)

S-2/ (NOT TO SCALE)

6"

#4 VERTICAL 6" LONG

— I~ 3" CLEARANCE
= [~ 2" CLEARANCE

SLOPE 1/8” PER FOOT
—

@ 127 0.C. (TYP) \

o

i

L
6
v

=

6”7 MIN. CLASS Il AB
COMPACTED TO 95%
RELATIVE DENSITY
NOTES:

1) USE 2,500 PSI CONCRETE @ 28 DAYS

o ASPHALT
PAVEMENT

ﬁ

AB COMPACTED TO 95%

% REALTIVE DENSITY
BEND REBAR

UP INTO

CURB

/2 FOOTING AND SLAB (CROSS-SECTION)

\_—_/ (NOT TO SCALE)

DESIGNED BY:
E M. WIDMANN
2 DRAWN BY: M. Kisabuli
g D. LARSON No. 4087
i _— 2870 Gateway Oaks Drive, Ste. 150 EXP. 08-30-07
g CHECKED BY: Sacramento, CA 95833-3200
gl NO. | DATE DESCRIPTION NO.| DATE DESCRIPTION N/A TEL.: (916) 679-2000
& AX: (916) 679-2900
f REVISIONS

GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1
COOPER DRUM COMPANY SUPERFUND SITE

9316 SOUTH ATLANTIC AVE, SOUTH GATE
LOS ANGELES COUNTY , CALIFORNIA 90280

CONCRETE DETAILS

SCALE: DATE:

N.T.S. 8/22/2007

WG, AILE [SHEET MO,

S—2.dwg S-2




2'-0"

1/2" NIPPLE — 24" ¢ FLUSH MOUNT
MANHOLE COVER | 1/2" CHECK VALVE
VAULT COVER (TORSION SPRING ASSISTED)
ACCESS FOR _wEmE : |
SAMPLING \ | 1/2" comp
\ X FNPT PRESSURE

/ INDICATOR
Pl

. "
N

o] Ealees 2" SCH 40 PVC
SIS PIPING ‘\ !
B : 3/8" 1D. TEFLON TUBE (OZONE) \ 8 y

7~ ‘ N
2

| GATE VALVE

4_0"

L UNION

[ 1/2" TEE WITH
CAP

| P 1/2" TEE WITH THREADED CAP
1/2" NIPPLE / ’

: 1/4" POLYETHYLENE HYDROGEN : EXTRACTION/INJECTION WELL <
| — PEROXIDE LINE ¢ / \ g pa— EXTRACTION WELL
- .‘ \_ A

1/2” FITING FOR T 1/2” FITING FOR CONNECTION <
CONNECTION 10 PIPE
70 PIPE

/"3 TYPICAL EXTRACTION WELL VAULT DETAIL PROFILE

M-1/ Nts

GROUT/BENTONITE SEAL
(NEAT 'CEMENT)

A

1-1/2 PVC_CONDUIT
1/4" & 3/8” |D TUBING
CHECK VALVE PIPE SUPPORT (TYP)

1/2" PIPE OR TUBE
x PRESSURE GUAGE FLOW METER

BALL VALVE (GS)

1/2" OZONE INJECTION
POINT

1/2” HYDROGEN
/ PEROXIDE INJECTION
% POINT

R ,;;fﬁfb{ / SRR
HDPE SDR—11 \‘ Do \ \ - J / : | — GALVANIZED PIPE
. . m M1 m .
"‘|!E|>' [—HHL M -t GLOBE VALVE

CALIBRATION T |

g PRESSURE GAUGE
SAMPLE PORT —
. - | UNON
% TYPICAL OZONE/PEROXIDE /2\ Q
: m INJECTION WELL HEAD DETAILS WELL SEAL N
: c-5
3 -1/ nts
\Q/ |« PRECAST CONCRETE VAULT
S EXTRACTION WELL
[ NOTE:
| 1. ALL PIPING/TUBING DIMENSIONS SHOWN ARE TYPICAL FOR OZONE/PERIXIDE INJECTION.
2. ACTUAL DIMENSIONS MAY VARY DEPENDING ON THE VENDOR SELECTED AND OTHER
ENGINEERING FACTORS. - i _
g STEPS (3) ON
12" CENTERS
z m TYPICAL EXTRACTION WELL VAULT DETAIL PLAN
£ C-‘\|C/-2 NTS
DESIGNED 5. TYPICAL WELL HEAD DEATILS -
M. WIDMANN 'URS GROUNDWATER REMEDIAL DESIGN OPERABLE UNIT 1 OZONE/PEROXIDE WELL
4 Doy 2670 Gty ok D S 15 COOPER DRUM COMPANY SUPERFUND SITE AND EXTRACTION/INJECTION WELL
H CHECKED BY: Sacramen"t’o‘ CA 95833-3200 9316 SOUTH ATLANTIC AVE, SOUTH GATE —
gl no.| oare DESCRIPTION No. DATE DESCRIPTION NA T s LOS ANGELES COUNTY , CALIFORNIA 90280 s P et dwg M-1
3 REVISIONS




GENERAL NOTES:

1.

FURNISH AND INSTALL ALL NECESSARY LABOR, MATERIALS, EQUIPMENT
AND INCIDENTALS REQUIRED TO INSTALL COMPLETE AND OPERATIONAL
ELECTRICAL SYSTEMS ACCORDING TO THE INTENT OF THESE DRAWINGS

AND ASSOCIATED SPECIFICATIONS WHETHER ITEMIZED OR NOT.

EXAMINE THE DRAWINGS FOR MECHANICAL EQUIPMENT AND PROVIDE

STARTERS, CIRCUIT BREAKERS, SWITCHES, PUSHBUTTONS AND
APPURTENANCES WHICH ARE NOT SPECIFIED TO BE WITH THE
MECHANICAL EQUIPMENT. ERECT ALL ELECTRICAL EQUIPMENT NOT
DEFINITELY STATED TO BE ERECTED BY OTHERS, FURNISH AND
INSTALL CONDUIT WIRE AND CABLE AND MAKE CONNECTIONS
REQUIRED TO PLACE ALL EQUIPMENT IN COMPLETE OPERATION.

THE ELECTRICAL CONTRACTOR SHALL HAVE THOROUGHLY EXAMINED

THE SITE AND FAMILIARIZED HIMSELF WITH THE EXISTING CONDITIONS,
AND SHALL HAVE MADE ALLOWANCE THEREFORE IN PREPARING HIS

PROPOSAL . HE SHALL VERIFY EXISTING CONDITIONS, PULLBOXES,

ELECTRICAL DISTRIBUTION SYSTEMS AND DEMOLITION REQUIREMENTS

PRIOR TO SUBMITTING A BID.

IN THE EVENT OF DISCREPENCIES BETWEEN EXISTING CONDITIONS
AND THE DRAWINGS, THE ELECTRICAL CONTRACTOR SHALL BID
NEW CONDITIONS, WIRES AND NECESSARY EQUIPMENT IN' ORDER
TO COMPLETE THE JOB AND PROVIDE A FULLY OPERABLE AND
AND ACCEPTABLE SYSTEMS. EXTRAS WILL NOT BE ALLOWED FOR
WORK NOT INDICATED OR NOTED ON THE DRAWINGS WHEN SUCH
WORK IS APPARENT FROM AN INSPECTION OF THE PREMISES AT
THAT TIME .

THE ELECTRICAL CONTRACTOR SHALL BE RESPONSIBLE FOR
MAINTAINING  CONTINUITY OF EXISTING ELECTRICAL CIRCUITS BEING

USED FOR EXISTING LIGHTING AND RECEPTACLES TO REMAIN WHETHER

INDICATED OR NOT. VERIFY USAGE FOR ALL BRANCH CIRCUITS IN
EXISTING PANELBOARDS AND ADJUST CIRCUITS AS NECESSARY.
DOCUMENT PANEL CIRCUIT DIRECTORIES ON AS BUILT DRAWINGS
AND PROVIED TYPE WRITTEN DIRECTORY CARDS FOR ALL
PANELBOARDS.

ALL MATERIALS USED ON THIS PROJECT SHALL BE LISTED AND BEAR
THE LABEL OF UNDERWRITERS LABORTORIES. AND APPROVED FOR ITS

INTENDED USE .

ELECTRICAL WORK SHALL CONFORM TO THE 2004 CALIFORNIA ELECTRICAL

CODE AND COUNTY OF LOS ANGELES CODES.

FIRE SEAL AROUND ALL CONDUITS PENETRATIONS THROUGH FIRE

BARRIERS WITH AN APPROVED FIRE SEALANT EQUAL TO THE RATING
OF THE SURFACE PENETRATED. FIRE SEAL INSIDE OF CONDUIT AFTER

CONDUCTOR  INSTALLATION .

120v
co

FACP
MT

NIES
NL
PFB
(R)
(RE)
UNO
we

ABBREVIATIONS:

120 VOLTS
CONDUIT ONLY
CONDUIT

CONTROLS
EXISTING

EMERGENCY LIGHT
INDICATES DEVICE w/ END—OF—LINE RESISTOR

FIRE ALARM CONTROL PANEL
EMPTY CONDUIT WITH PULLSTRING
NEW

NOT INCLUDED ELECTRICAL SCOPE
NIGHT LIGHT

PROVIDE FOR FUTURE BREAKER
REMOVE

RELOCATE EXISTING

UNLESS NOTED OTHERWISE
WEATHERPROOF

LEGEND:

i | FLUORESCENT LIGHT FIXTURE — RECESSED WITH INTEGRAL BATTERY PACK
FOR EMERGENCY OPERATION

FLUORESCENT LIGHT FIXTURE - RECESSED, NUMBER DENOTES CIRCUIT, LETTER
DENOTES SWITCH DESIGNATION

N

FLUORESCENT HID LIGHT FIXTURE - RECESSED

HID LIGHT FIXTURE — WALL MOUNTED

SINGLE POLE TOGGLE SWITCH, @ +46” UNO

TWO POLE TOGGLE SWITCH, @ +46™ UNO

THREE-WAY TOGGLE SWITCH, @ +46” UNO

MOTOR RATED SINGLE POLE SWITCH, @ UNIT UNO

FIXTURE TAG: LETTER INDICATES TYPE

JUNCTION BOX, SIZE & TYPE AS INDICATED OR AS REQUIRED

20 AMP 125V 3W DUPLEX RECEPTACLE, @ +18" UNO

20 AMP 125V 3W DUPLEX RECEPTACLE WITH GFCI, ABOVE COUNTER SPLASH
DEDICATED CIRCUIT RECEPTACLE, 20 AMP 125V 3W DUPLEX, @ +18" UNO
20 AMP 125V 3W DOUBLE DUPLEX RECEPTACLE, @ +18" UNO
NON—FUSED DISCONNECT SWITCH

CIRCUIT BREAKER DISCONNECT SWITCH

FUSED DISCONNECT SWITCH, SIZE PER UNIT LABEL

MOTOR, N.ILE.S. CONNECT AS REQUIRED, NUMBER INDICATES HP

CONTROL EQUIPMENT.  CONNECT AS REQUIRED

PANELBOARD - SURFACE MOUNTED - SEE SCHEDULE

TELEPHONE OUTLET, 4 SQ. BOX w/ SINGLE DEVICE RING & PLATE @ +18" UNO
DATA OUTLET, 4" SQ. BOX w/ SINGLE DEVICE RING & PLATE @ +18" UNO
CONDUIT CONCEALED IN CEILING OR WALL

)|vv|m@|ﬁ|ﬁﬁ=@@@@@@$g$u$n$9@

HOMERUN TO RESPECTIVE PANEL OR TERMINAL CABINET — OVERHEAD

\
\
!

¥/

HOMERUN TO RESPECTIVE PANEL OR TERMINAL CABINET — UNDERGROUND
—o CONDUIT RISER — UP
— CONDUIT RISER — DOWN

BRANCH CIRCUIT WITHOUT FURTHER DESIGNATION INDICATES A 2 #12 WIRE CIRCUIT
AND 1#12 GROUND WIRE. ALL CONDUITS AND RACEWAY MUST HAVE
AN INSULATED GROUND WIRE SIZED PER NEC 250.122,
CONDUIT SIZE SHALL BE 3/4" UNO.

UNDERGROUND CONDUIT OUT RA
UNDERGROUND CONDUIT 0U2 RA

FLAG NOTE SHOWN ON SAME SHEET
(" A\ SECTION DESIGNATION; TOP LETTER INDICATES SECTION,
1.0/ BOTTON LETIER/NUNBER INDICATES SHEET
(" 1\ DETAIL DESIGNATION; TOP NUMBER INDICATES DETAIL,
10,/ 0TTOM LETTER/NUWBER INDICATES SHEET
@ MECHANICAL & PLUMBING FQUIPMENT DESIGNATION
®  LINE VOLTAGE THERMOSTAT, NIES, INSTALL & CONNECT AS REQUIRED
@ TELEVISION OUTLET
EMERGENCY CALL OUTLET
».  PUBLIC TELEPHONE OUTLET

®  SPECIAL OUTLET. SEE PLANS FOR SPECIFICATION
@ SEALING FITTING WITH SEALING COMPOUND FOR CLASS 1, DIV. 1

NOTE: SYMBOLS INDICATED ABOVE MAY NOT NECESSARILY
APPEAR AS PART OF THESE DRAWINGS IF NOT REQUIRED.
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oy LOAD SUMMARY

FEEDER SCHEDULE EQUIPMENT RATING LOAD
(2) 2°C — 443/0 EACH (UTILITY SERVICE) = WELL SUMP PUMP DPE-1 TO DPE-9 (9) 2 HP 18,000 VA
(2) 2°C - 4#3/0 & 142G EACH SVE SKID 71/2 HP 7,500 VA
11/2°C - 443 & 1486 = GROUNDWATER TREATMENT SKID 13 KW 13,000 VA
1"C - 4#6 & 1486 EXTRACTION PUMPS EZi 2 HP 4,000 VA
PUMP DEW-1 AND DEW-2 2) 2 HP 4,000 VA
1"C 2410 & 14106
_ | — IN-SITU CHEM. OXIDATION 1 22 KW 22,000 VA
: 1

@ ® E—C) | @ IN-SITU CHEM. OXIDATION 2 22 KW 22,000 VA

po—a | o | RECEPTACLES 2 KW 200 VA

KEYED NOTES ORN BUS )%’ N MISCELLANEOUS 2 KW 400 VA

UTILITY'S PAD MOUNTED TRANSFORMER

400A, 208/120V, 3 PHASE, 4 WIRE, METER SOCKET TOTAL 91,100 VA
AND MAIN PER UTILITY REQUIREMENTS ]

PANEL LA, 400A. 208/120V, 3PHASE, 22 KAISC TOTAL AMPS AT 208V, 3PH 253 AMPS

3/4” X 10" COPPER CLAD GROUND ROD.

S0l08

PANEL "LA" SCHEDULE
POWER SOURCE: SERVICE LOCATION: ELECT RM 208
’7 e e j TYPE: BUS: MAIN VOLTAGE: 208Y/120 VOLT, MOUNTING: REMARKS
[e) / \ POWRLINE 400A 400A 3 PHASE, 4 WIRES SURFACE 22k AIC MIN. SYMM
‘ >400/3 Y ‘
T LOAD SERVED kvA CcB CT| PHASE|[CT CB kvA LOAD SERVED
‘ ’ ® ‘ SUB PUMP DPE-1 0.9 2012 1 |A 2 50/3 3.1 SVE SKID
0.9 3 B 4 3.1
‘ l l ‘ SUB PUMP DPE-2 0.9 2012 5 c| & 3.1
° & o o o 0.9 7 ]a 8| so3 4.4 |HCU SKID
‘ 120/2 >5o/3 )50/3 >9o/3 >9o/3 >20/2 >20/2 >20/2 >20/2 — SUEPIME DR R BN KRR i
,,// Q ,,// o [e] 0. (o} o ] SUB PUMP DPE4 0.9 2012 13 |A 14 201 0.9 DEW-2
‘ ‘ 09 15| B [16] 201 09
SUB PUMP DPE-5 0.9 2012 17 c| 18 2011 SPARE
‘ ‘ 0.9 19 |A 20 20/2 0.9 PUMP EPE-1
— — — — — — — — — p— p— p— p— SUB PUMP DPE-6 0.9 2012 21 B 22 0.9
0.9 23 Cc| 24 20/2 0.9 PUMP SEW-1
‘ —’7 T —’7 —’7 T —’7 T T T ‘ SUB PUMP DPE-7 0.9 2012 25 A 26 0.9
N N\ 0.9 27 B 28 20/2 0.9 PUMP DEW-2
L e e J SUB PUMP DPE8 09 2012 | 29 c[zo 09
] ] — = — — — ] — — 0 — — — ] — — = — — —f — — —— — — } — — ) — — == = == = = =] = = 0.9 31 A 32| oor3 7.3 |IN-SITU CO
SUB PUMP DPE-9 0.9 2012 33 B 34 73
’7 ‘ —‘ 0.9 35 Cc| 36 73
RECEP 0.2 2011 37 A 38 90/3 73 IN-SITU CO-2
MISC. 0.2 2011 39 B 40 73
SCADA 0.2 2011 41 C| 42 73
+—f 208 |+ 208 | of os | < 28 | < 28 | of 2 | <+ 208 | & 208 | < 08 | o 50a | <+ oo | —f 208 | < 208 H $— soa | | e0a | | | 208 | < 208 | | e e
PHASE B= 304 kvA
‘ ‘ ‘ PHASE C= 295 kvA
E T T T T T T T T T Sy
B o~ A o~ o~ N o N A~ A~ A~ TOTAL= 2508  Amperes
; (M) (M) (M) (™) (M) (™) (m) (m) (M) (M) | | |
i; PUMP DPE1 PUMP DPE2 PUMP DPE3 PUMP DPE4 PUMP DPES PUMP DPEE PUMP DPE7 PUMP DPES8 PUMP DPE9  GROUNDWATER  SVE SKID PUMP EP1 PUMP SEW-1 IN=SITU CO-1 IN-SITU CO-2 PUMP DEW-1  PUMP DEW-2
§ 1HP 1HP 1HP 1HP 1HP 1HP 1HP 1HP 1HP TREATMENT 75 1P 1HP 1HP tzz KW 22 KW ‘1HP 1HP J
j SKID — — —_ — — — — — —
E 13 KW ISCO GROUNDWATER TREATMENT DOWNGRADIENT EXTRACTION WELLS
1 SYSTEM
7
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Cost Estimate Summary For The Selected Remedy For Groundwater

] Description Cost
Capital Costs
Construction
ISCO install $262,763
Above Ground Treatment Process install $46,140
Treatment Compound Slab $22,368
Treatment Compound Fence and Bollards $23,250
Bio Barrier Install $692,368
POTW Connection Fee $247,125
Monitor well Install $162,800
Treatment Trenching and Piping (Source Area) $127,774
Treatment Trenching and Piping (Downgradient) $143,750
Extraction and Injection Wellheads and Equipment Install (Source Area) $128,200
Extraction Wellheads and Equipment Install (Downgradient) $86,973
SCADA System $25,000
Initial Startup Test $13,500
Subtotal (construction) $1,982,011
Bid contingencies(5% of total) $99,101
Report preparation (RAWP, HASP, Plans, Final O&M)(5% of total) $99,101
Field and laboratory testing during construction (1% of total) $19,820
Reporting during construction (1% of total) $19,820
Total Capital Cost $2,219,852
OPERATIONS AND MAINTENANCE COSTS
Subtotal O&M (discounted first three years)® $929,557
Subtotal O&M (Remaining 17 years discounted) Downgradient $1,650,387
Subtotal O&M (Discounted) $2,579,944
MONITORING AND REPORTING
Subtotal Monitoring and Reporting (Total Time- 23 yr)"’b $1,230,383
TOTAL COST $6,030,179

Date: September 13, 2007

Note: Inflation rates for 2007 through 2030 (As provided in the ROD) was factored into the 7% discount
@ A 7% discount assumed for 20 years of O&M operation
P Closure sampling is assumed to occur in 2031
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Source Area O&M Costs

Q&M Labor Annual $21,600
Liquid Carbon Change Out Annual $2,000
Hydrogen Peroxide Annual $2,761
Electricity Annual 64 kw per design drawing E-4 $72,883
O&M Labor Downgradient Extraction wWeils Annual $7,200
System service life costs Annual $5,384
POTW permit cost Annual $21,181
ISCO Rental Annual $192,000
Advanced oxidation process Rental Annual $54,000
Subtotal O&M Annual (base value) $379,009
Year Inflation P/F Discounted Inflation Cost/Year
1 1.040 0.8734 0.8734 $331,026
2 1.066 0.8163 0.8163 $309,385
3 1.093 0.7629 0.7629 $289,146
TOTAL Present Value O&M 3 years $929,557
Down Gradient Containment and Treatment O&M Costs
O&M Labor Source Area Annual $21,600
Liquid Carbon Change Out Annuai $2,000
Hydrogen Peroxide Annual $2,761
Electricity Annual based on 20 kw per design drawing E-4 $22,776
O&M Labor Downgradient Annual $7,200
System service life costs Annual $5,384
POTW permit cost Annual $21,181
Advanced oxidation process Rental Annual $54,000
Subtotal O&M Annual (Base value) $136,902

Year Inflation P/F Discounted Inflation Cost/Year
4 1.12] 0.8734 0.98 $133,915
5 1.15] 0.8163 0.94 $128,289
6 1.18] 0.7629 0.90 $122,894
7 1.21} 0.7130 0.86 $117,727
8 1.24] 0.6663 0.82 $112,766
9 1.27} 0.6227 0.79 $108,022
10 1.30] 0.5820 0.76 $103,486
11 1.33] 0.5439 0.72 $99,129
12 1.36| 0.5083 0.69 $94,957
13 1.40] 0.4751 0.66 $90,973
14 1.43] 0.4440 0.64 $87,144
15 1.47| 0.4150 0.61 $83,488
16 1.51] 0.3878 0.58 $79,967
17 1.54| 0.3624 0.56 $76,597
18 1.58] 0.3387 0.54 $73,378
19 1.62] 0.3166 0.51 $70,305
20 1.66] 0.2959 0.49 $67,351
TOTAL Present Value 17years following
the initial 3 years $1,650,387




OU 1 Source Area Strategy - Capital Costs

ISCO Costs
Item Unit Cost Unit Quantity Extended Cost
ISCO injection points $750 ea 24 $18,000
1SCO welthead kits $750 ea 24 $18,000
Sparge well install $12,500 well 12 $150,000
Conveyance piping (including ozone and hydrogen
peroxide) $6 ft 750 $4,500
Conveyance tubing $2.25 ft 650 $1,463
Electrical Installation $51,800 LS 1 $51,800
Permit costs $3,000 LS 1 $3,000
1SCO ODC's (including demob) $10,000 LS 1 $10,000
Startup O&M Labor $6,000 LS 1 $6,000
ubio $262,763
$1,500 day 9 $13,500
Eren $127,774 LS 1 $127,774
TOTAL $404,037
Treatment Equipment Costs
Item Unit Cost Unit Quantity Extended Cost
Install and startup assist $1,500 day 5 $7,500
Demobilization costs $1,500 unit 1 $1,500
Liquid GAC costs $35,640 LS 1 $35,640
Freight costs (in and out) $4,500 RT 2 $9,000
$46,140
Freatm $45,618 ea 1 $45,618
TOTAL $145,398
Extraction Well Install
Item Unit Cost Unit Quantity Extended Cost
Extraction well (20 gpm) $30,000 ea 1 $30,000
Conveyance piping to well $2.25 foot 200 $450
Submersible pump cost $1,100 ea 1 $1,100
Flow meters $3,100 ea 1 $3,100
Valves and fittings $100 ea 10 $1,000
Traffic-Rated Well vaults $5,000 ea 1 $5,000
Subtotal $40,650
Injection Well Instali
ltem Unit Cost Unit Quantity Extended Cost
Injection well (25 gpm) $30,000 ea 2 $60,000
Conveyance piping to weli $2.25 foot 600 $1,350
Injection pump to well $900 ea 2 $1,800
Flow meters $3,100 ea 4 $12,400
Valves and fittings $100 ea 20 $2,000
Traffic-Rated Well vaulis $5,000 ea 2 $10,000
Subtotal $87,550
Brel $128,200
Unit Cost Unit Quantity Extended Cost
$25,000 ea 1 $25,000




[OU 1 Source Area Strategy - Recurring (O&M) Costs

Item Unit Cost Unit Quantity Extended Cost
Preventative maintenance $5,384 year 1 $5,384
O&M labor $1,800 month 12 $21,600
Electricity based on 64 Kw for 24/7 operation 365yr $0.13 kWh 560,640 $72,883
Electrical based on design drawings E-4

Hydrogen peroxide $2,761 year 1 $2,761
Liquid GAC changeouts $2,000 year 1 $2,000
Ex-situ oxidation treatment unit rental $4,500 month 12 $54,000

1SCO treatment unit rental $16,000 month 12 $192,000




OU 1 Downgradient Area Strategy - Capital Costs

Extraction Well Installation

ltem Unit Cost Unit Quantity Extended Cost
Extraction well (2*25 gpm per well) $30,000 ea 2 $60,000
Conveyance piping to well $2.53 foot 1150 $2,913
Submersible pump, well equip cost $4,430 ea 2 $8,860
\Well electrical permit cost $3,000 ea 1 $3,000
Flow meters $3,100 ea 2 $6,200
Valves and fittings $100 ea 10 $1,000
Traffic-Rated Well vaults $5,000 ea 1 $5,000
$86,973
» : : $125 foot 1150 $143,750
Bioremediation Barrier Instaliation
Item . Unit Cost Unit Quantity Extended Cost
Carbon substrate cost- first injection $331,245 LS 1 $331,245
Carbon substrate cost- second injection $165,623 LS 1 $165,623
Direct push injection/ startup-1 $3,700 day 25 $92,500
Direct push injection/ startup-2 $3,700 day 15 $55,500
Technician support $20,000 event 2 $40,000
Freight costs (in and out) $1,500 RT 3 $4,500
Electrical permit costs (estimate from Henry O $3,000 LS 1 $3,000
5692,368
$247,125 LS 1 $247,125
$0.13 kWh 175,200 22,776
OU 1 Downgradient Area Strategy - Recurring (O&M) Costs
Item Unit Cost Unit Quantity Extended Cost
O&M cost (2 technicians- 12 hrs/event - quarterly
sampling - 1 year) $75 hr 96 $7,200
$21,181 year 1 $21,181




Annual Performance Monitoring $50,285 ]
Year Inflation P/F Discounted Inflation Cost/Year
1 1.040 0.8734 0.91 $45,676
2 1.066 0.8163 0.87 $43,757
3 1.093 0.7629 0.83 $41,917
4 1.120 0.7130 0.80 $40,155
5 1.148 0.6663 0.76 $38,463
6 1.177 0.6227 0.73 $36,844
7 1.206 0.5820 0.70 $35,297
8 1.236 0.5439 0.67 $33,811
] 1.267 0.5083 0.64 $32,388
10 1.299 0.4751 0.62 $31,029
11 1.331 0.4440 0.59 $29,723
12 1.365 0.4150 0.57 $28,476
13 1.399 0.3878 0.54 $27,275
14 1.434 0.3624 0.52 $26,126
15 1.469 0.3387 0.50 $25,028
16 1.506 0.3166 0.48 $23,980
17 1.544 0.2959 0.46 $22,972
18 1.582 0.2765 0.44 $22,003
19 1.622 0.2584 0.42 $21,076
20 1.663 0.2415 0.40 $20,190
21 1.704 0.2257 - 0.38 $19,341
22 1.747 0.2109 0.37 $18,525
23 1.790 0.1971 0.35 $17,745
23 YEAR TOTAL $681,798
SOURCE AREA EXTRACTION AND INJECTION WELLS 3 YEARS $7,740
Year Inflation P/F Discounted Inflation Cost/Year
1 1.040 0.8734 0.91 $7,031
2 1.066 0.8163 0.87 $6,735
3 1.093 0.7629 0.83 $6,452
3 YEAR TOTAL $20,218
Annual ISCO WDR Monitoring $62,957
Year Inflation P/F Discounted Inflation Cost/Year
1 1.040 0.8734 0.91 $57,186
2 1.066 0.8163 0.87 $54,783
3 1.093 0.7629 0.83 $52,480

3 YEAR TOTAL $164,449



Annual HRC WDR Monitoring $34,100
Year Inflation P/F Discounted Inflation Cost/Year
1 1.040 0.8734 0.91 $30,974
2 1.066 0.8163 0.87 $29,673
3 1.093 0.7629 0.83 $28,425
4 1.120 0.7130 0.80 $27,230
5 1.148 0.6663 0.76 $26,083
5 YEAR TOTAL $142,385
Annual Treatment System Monitoring $14,720
Year Inflation P/F Discounted Inflation Cost/Year

1 1.040 0.8734 0.91 $13,371
2 1.066 0.8163 0.87 $12,809
3 1.093 0.7629 0.83 $12,270
4 1.120 0.7130 0.80 $11,754
5 1.148 0.6663 0.76 $11,259
6 1177 0.6227 0.73 $10,785
7 1.206 0.5820 0.70 $10,333
8 1.236 0.5439 0.67 $9,898

9 1.267 0.5083 0.64 $9,481

10 1.299 0.4751 0.62 $9,083

11 1.331 0.4440 0.59 $8,701

12 1.365 0.4150 0.57 $8,336

13 1.399 0.3878 0.54 $7,984

14 1.434 0.3624 0.52 $7.648

15 1.469 0.3387 0.50 $7,326
16 1.506 0.3166 0.48 $7,020

17 1.544 0.2959 0.46 $6,725
18 1.582 0.2765 0.44 $6,441

19 1.622 0.2584 0.42 $6,170
20 1.663 0.2415 0.40 $5,910

20 YEAR TOTAL $183,304



Annual POTW Monitoring

$3,070

Year Inflation P/F Discounted Inflation Cost/Year
1 1.040 0.8734 0.91 $2,789
2 1.066 0.8163 0.87 $2,671
3 1.093 0.7629 0.83 $2,550
4 1.120 0.7130 0.80 $2,452
5 1.148 0.6663 0.76 $2,348
6 1.177 0.6227 0.73 $2,249
7 1.206 0.5820 0.70 $2,155
8 1.236 0.5439 0.67 $2,064
9 1.267 0.5083 0.64 $1,977
10 1.209 0.4751 0.62 $1,894
11 1.331 0.4440 0.59 $1,815
12 1.365 0.4150 0.57 $1,739
13 1.399 0.3878 0.54 $1,665
14 1.434 0.3624 0.52 $1,595
15 1.469 0.3387 0.50 $1,528
16 1.506 0.3166 0.48 $1,464
17 1.544 0.2959 0.46 $1,402
18 1.5682 0.2765 0.44 $1,343
19 1.622 0.2584 0.42 $1,287
20 1.663 0.2415 0.40 $1,233

20 YEAR TOTAL $38,230
Total Present Value Costs $1,230,383

for Monitoring Life of Project




COOPER DRUM MONITORING COST (GW BDR)

PERFORMANCE MONITORING $1,156,560
[ AnnuatCost | 35028522 |

Monitoring required for 23 years
24 Wells-quarterly sampling for 10 years (3 rounds x 10 yrs=30 events)
32 wells- annually for 23 years (= 23 events)
After 10 years sampling frequency reduced to semi-annual(= 13 events)
VOCs quarterly @ $100/sample
1,4-dioxane twice per yr @ $175 sample
MNA parameters annually @ $515 per sample
Labor and equipment @$290per well
(Includes Blaintech, technician, shipment, waste disposal)
(MNA includes chloride,nitrate, sulfate, sulfide, ethene/ethane/menthane,
plus field parameters, iron (II), pH, DO, ORP, Temp, conductivity)
Reporting will be don under performance monitoring after 10" year for remaining 13 years ($2.5K per rpt)
VOCs only (2 events /yr x 10years x 24 wells x [$100 + $290])= $187,200
VOCs and 1-4Dioxane (1 event/yr x 23 yr x 24 wells x [275 +290])= $311,880
MNA (1 event/yr x 23 yrs x 32 wells x [$515- $290])= $592,480
Reports (13 yrs x 2 rpt/yr x $2.5K/rpt)= $65,000

SOURCE AREA EXTRACTION AND INJECTION $23,220
WELLS 3 YEARS

[ Anmuaicost | s774000 |
1 source area extraction well quarterly for 3 years (same analysis as ISCO MW’s)
4/yr x 3 yr x $645=$7,740
2 source area injection wells guarterly for 3 years (same analyis as ISCO monitor well)
4/yr x 3 yrs x 2 wells x $645= $15,480

ISCO WDR $188,870
[ Annualcost | se295667 |
Duration of WDR permit will be for 3 years at which time sampling will shift to
Performance Monitoring Program
10 wells quarterly sampling for 3 years
( 6 monthly, one baseline, 10 additional sampling events = 17 total events)
Assumes 6 of 10 wells will be sampled as part of performance Monitoring program)
Quarterly reporting ($1.5K per report, $4K for final rpt)
Analysis $645 per sample( includes VOCs, 1,-4 dioxane, chloride, bromide, nitrate, nitrite, o-phosphate, sulfate, sulfide, TOC,
TOC, TDS, TSS, boron,barium, calicium, magnesium, manganese, potassium, sodium,PP metals annually,and field parameters)
17 events x 4 wells x ($645+$290)=$63,580
5 events x 6 wells x ($645+290)= $28,050
12 events x 6 wells x ($645 -$100vocs= $545)=839,240
36 reports plus one final = $58,000

HRC WDR $170,500
[ Annual Cost | s34,100.00 J
Duration of WDR permit will be for 10 years at which time sampling and
reporting will shift to Performance Monitoring Program
10 wells - quarterly sampling for 5 years (= 20 sampling events)
Assumes 6 of 10 wells will be sampled under performance monitoring program
Quarterly reporting ($1.5K per report, $4K for final rpt)
Analytical $715 per well ( includes VOCs, 1,-4 dioxane, ethene/ethane, carbon dioxide, methane, chloride, nitrate, nitrite, o-phosphate,
sulfate, sulfide, alkalinity, TOC, TDS, BOD, boron, calcium, magnesium, iron, potassium, sodium,and field parameters)
20 events x 4 wells x (§715+$290)= $80,400
5 events x 6 wells x ($715 - $515 = $200)=$6,000
5 events x 6 wells x ($715 - $275 = $440)=813,200
10 events x 6 wells x ($715 - $100 = $615)= $36,900
20 reports plus one final, (41 rpts x $1.5K)= $34,000




TREATMENT SYSTEM 20 YEAR $294,400
[ Annuaicost [ s1472000 |
4/yr x 20yrs x 2 wells x $715= $114,400
Treatment plant monitoring influent and effluent locations monthly for 20 years (VOCs and 1,4-dioxane only)
12/yr x 20 yrs x 2 x $275=$132,000
Intermediate treatment plant — 2 locations- monthly - 20 years- VOCs only
12/yr x 20 yrs x 2 x $100=$48,000
All sampling performed during O&M.
Source area injection and extraction wells
Sampie Reporting included in specific WDR

POTW $61,400
[ Aonualcost | 307000 |

System operation 20 years
1 sampling location COD and TSS, and VOC analysis only
COD ($20) and TSS ($25) bi-monthly
6/yr x 20 yrs x $45=$5,400
VOC ($100) quarterly
4hy1 x 20 yrs x $100= $8000
Quarterly reports ($600each)
4/yr x 20 yrs x $600=$48,000

TOTAL MONITORING COST $1,894,950

NEW WELL INSTALLATION $162,800

13 new wells at $100/foot (1300 ft)=$130K

Includes material and development (4-inch pvc/12-inch boring)
Labor 195 hr x $90/hr + 15% = $20.18K

expenses $3.3K

‘Waste disposal 1300ft x 0.82 ft3/12-inch= 67 tons

$100/ton x 67 tons = $6.7K$

Permits $200 each x 13=- $2,600



Source Area Treatment System Equipment Service Life and Replacement Costs

Notes:

1. Expected service life is based on O&M contractor’s experience and information obtained from equipment manufacturers.

2. Estimated replacement purchase prices were obtained from manufacturers or vendors, and are in 2007 dollars.

3. Estimated replacement installation cost includes labor costs, subcontractor costs, and equipment rental costs. The following costs
4. Labor costs arc not estimated for this activity due to extensive project coordination requiredor a lifecycle greater than 100 years.
5. Estimated replacement installation cost includes labor costs and subcontractor costs. The following costs were used in generating

SEW = source area extraction well

Estimated Estimated Expected
Expected Service | Repl t Repl t Labor | Total Estimated replacement
Equipment Life! (years) Purchase Price’ Cost® Replacement Cost| interval Extended cost
Subsystem: Influent Tanks
EP-1 Injection Pump 7 $560 $210 $770 1 $770
T-100 Holding Tank 20 $5,500 $2,120 $7,620 0 $0
Subsystem: Advanced Oxidation Sy $0
Advanced Oxidation System 7 | $730 | $210 | $940 1 $940
Subsystem: Carbon Vessels 0 $0
Primary Liquid Phase Carbon Vessel 20 $4,257 N/A* $4,257 0 $0
Secondary Liquid Phase Carbon Vessel 20 $4,257 N/A* $4,257 0 $0
GWTP Effluent Fiow Meter 7 $5,000 $2,120 $7,120 1 $7,120
Subsystem: GWTP Controls
Main Control Panel Central Processing Unit 5 $2,000 $3,560 $5,560
3 $16,680

Advanced Oxidation System Control Panel 7 $2,000 $420 $2,420
Radio 1 $2.420
SCADA Computer 5 $1,200 $2,000 $3,200 3 $9,600
GWTP Programmable Logic Controller 20 $11,000 N/A4 $11,000 0 $0
Subsystem: Submersible Pump/Motor A bli
SEW-1 pump and motor bl 10 ] $1,033 | $3,340 ] $4,373 1 $4,373
Subsystem: Extraction Well Flow Meters
SEW-1 flow meter 10 | $2,400 ] $420 ] $2,820 1 $2,820
Subsystem: Extraction Well Hardware
Check Valve 10 $75 $140 $215 1 $215
Gate Valve 10 $100 $175 $275 1 $275
‘Well Vault Sump Pump 10 $110 $35 $145 1 $145
Miscellaneous Hardware (e.g., pressure 10 $100 $70 §170
gauges, ball valves, and GFCI outlets) 1 $170
Subsystem: Extraction Well Controls $0
TimeMark Controller 10 $150 $175 $325 1 $325
Submersible Motor Starter 10 $125 $210 $335 1 $335
Control Panel Breaker 10 $150 $210 $360 1 $360

Total $46,548




Downgradient Freat t System Equip t Service Life and Replacement Costs

Estimated Estimated Expected
Expected Service | Repl t Repl tLabor | Total Estimated replacement
Equipment Life' (years) Purchase Price? Cost® Replacement Cost interval Extended cost
Subsy : Bior diation Barrier
Biobarrier 7 $210 $210 4] $0
Effluent Flow Meter 7 35,000 $2,120 $7,120 6 $42,720
Subsystem: Submersible Pump/Motor Assemblies
DEW-1 pump and motor assembly 10 $1,220 $3,340 $4,560 1 $4,560
DEW-2 pump and motor assembly 10 $1,220 $3,340 $4,560 1 $4,560
Subsystem: Extraction Well Flow Meters
DEW-1 flow meter 10 $2,400 $420 $2,820 1 $2,820
DEW-2 flow meter 10 $2,400 $420 $2,820 1 $2,820
Subsystem: Extraction Well Hardware
Check Valves 10 $75 $140 $215 2 $430
Gate Valves 10 $100 $175 $275 2 $550
Well Vault Sump Pumps 10 $110 $35 5145 2 $290
Miscellaneous Hardware (e.g., pressure
Igauges, ball vaives, and GFCI outlets) 10 $100 $70 $170 2 $340
Subsystem: Extraction Well Controls
TimeMark Controller 10 $150 $175 $325 2 $650
Submersible Motor Starter 10 $125 $210 3335 2 $670
Control Panel Breaker 10 $150 $210 $360 2 $720
Total $61,130
Total replacement cost
Annual $5,384
Notes:

1. Expected service life is based on O&M contractor’s experience and information obtained from equipment manufacturers.

2. Estimated replacement purchase prices were obtained from manufacturers or vendors, and are in 2007 dollars.

3. Estimated replacement installation cost includes labor costs, subcontractor costs, and equipment rental costs. The following costs

4. Labor costs are not estimated for this activity due to extensive project coordination requiredor a lifecycle greater than 100 years.

5. Estimated replacement installation cost includes labor costs and subcontractor costs. The following costs were used in generating
SEW = source area extraction well



Item Cost

Check valve $ 75
Gate Valve $ 100
Sump Pumps $ 110
Miscellaneous $ 100
Drop Pipe - 1.5” Stainless $ 7
Drop Pipe - 2" Stainless $ 9
Drop Pipe - 3" Stainless $ 30
Drop Pipe threading $ 10
TimeMark $ 150
Submersible Motor Starter $ 125
Control Panel Breakers $ 150
LABOR $ 70
Subcontractor $ 100
Redevelopment - Sub $ 2,500
Crane $ 1,000
Manlift $ 700
Forklift $ 500
Notes

EW Assumptions

assume labor = 12 hours per submersible replacement, with $2,500 for sub costs
assume flow meter replacement labor = 6 hours



OU1and OU 2
Remedial Action Schedule
Cooper Drum Company Superfund Site

Year1 |Year2 |Year3 |Year4 |Year5 |Year6 |Year7 |Year8 |Year9 |Year 10 |Year 11 Year12 |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
ID | Task Name Duration | Predecessors 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
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 4’
6 Review soliciatation proposals 10days 5 ”
7 Award solicitation 0 days 6 4‘
8 Notice-to-Proceed 0 days 7FS+30 edays ’
9 Preparation of Draft Plans (RAWP, SAP, 60 days 8 D
HASP)
10 Regulatory Agencies Review of Draft Plans 60 edays 9 D
11 Incorporate Comments and Submit Draft Final 30 days 10 D
Plans
12 Regulatory Agencies Review of Draft Final 60 edays 11 D
Plans
13 Incorporate Comments and Submit Final 30 days 12 D
Plans
14 Permitting for RA (WDR, NPDES, Building 90 edays 13FF |:|
Dept, etc)
15 Installation of Remedy 30 days 14 D
16 Initial Startup and Testing 15days 15 H
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 ﬁ
21 First Injection 30 edays 19SS+30 edays D
22 Second Injection 25 edays 21FS+730 edays H
23 Remedy Performance Monitoring 8395 edays 16 | ‘
24 Site Closure Work Plan 30 days 23 H
25 Site Closure Sampling/Monitoring 365 edays 24FS+30 edays _
26 Site Closure Monitoring Results Report 30 days 25 D
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 D
31 Receive proposals 0 days 30 ‘,
32 Review soliciatation proposals 10 days 31 ”
33 Award solicitation 0days 32 ‘;
34 Notice-to-Proceed 0 days 33FS+30 edays "
35 Preparation of Draft Plans (RAWP, SAP, 60 days 34 D
HASP)
36 Regulatory Agencies Review of Draft Plans 60 edays 35 D
37 Incorporate Comments and Submit Draft Final 30 days 36 D
Plans
38 Regulatory Agencies Review of Draft Final 60 edays 37 D
Plans
39 Incorporate Comments and Submit Final 30 days 38 D
Plans
40 Permitting for RA (WDR, NPDES, Building 90 edays 39FF |:|
Dept, etc)
41 Installation of Remedy 30 days 40 []
42 Initial Startup and Testing 15 days 41 H
43 Full Scale O&M of RA Remedy 1095 edays 42 |
44 Remedy STOP Evaluation 394 days ﬁ
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 ‘
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