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1.0 INTRODUCTION 

On behalf of Westside Medical Park, LLC, (Westside), ERM-West, Inc. 
(ERM) has prepared this Remedial Action Plan (RAP) for proposed 
remediation activities at the Bundy Parcel of the Westside Medical Park 
site (Site).  The Site is located at 1901, 1925, and 1933 South Bundy Drive in 
Los Angeles County, California (Figure 1). 

The subject property (Figure 2) consists of an approximately 5-acre parcel 
of land with three buildings that are currently vacant.  These buildings 
were historically used for manufacturing and office administration 
activities, as documented in the Phase I Environmental Site Assessment 
Report (ERM; 2004a).  Based on results of previous investigations, and the 
results of the more recent Phase II investigation, presented in the Phase II 
Site Investigation Report (ERM; 2004b), soil and soil vapor beneath three 
areas of the Site are impacted with volatile organic compounds (VOCs) 
and potentially semivolatile organic compounds (SVOCs) at 
concentrations warranting remedial action (Figure 2). 

The overall objective of this RAP is to clean up identified impacted areas 
so that property redevelopment can proceed.  Specifically, this document 
describes the remedial actions and provides detailed procedures for 
implementation of these actions. 

The RAP is organized as follows: 

• Section 2.0 summarizes Site background information, including 
previous investigation results; 

• Section 3.0 discusses the remedial objectives of the RAP; 

• Section 4.0 describes the proposed remediation activities including 
additional soil sampling, soil vapor extraction (SVE), and groundwater 
monitoring; 

• Section 5.0 discusses health and safety requirements for the proposed 
field activities; 

• Section 6.0 proposes a project schedule; and 

• Section 7.0 provides references. 
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2.0 SITE BACKGROUND 

2.1 GENERAL SITE DESCRIPTION AND HISTORY 

The Site is located on the south side of South Bundy Drive, at the 
southwest intersection of South Bundy Drive and West Olympic 
Boulevard, in the City of Los Angeles, Los Angeles County, California.  
The Santa Monica Freeway (Interstate 10) is located within 1/2-mile to the 
south of the Site.  The Site is accessible from South Bundy Drive and 
Nebraska Avenue (Figure 2). 

The Bundy Parcel consists of three buildings and paved parking areas.  
The three buildings are located within a mixed commercial, office, and 
light industrial land use area.  The three buildings have a total useable 
space measuring approximately 84,000 square feet.  It was reported that at 
one time, all three buildings were connected.  There are no basements 
located in any of the subject property buildings.  Observations of building 
interiors show evidence of historic building modifications such as former 
walls and bay doors being filled in or ‘re-bricked’ (ERM; 2004a). 

The 1901 South Bundy Drive building was the first of the three buildings 
constructed in 1950.  Having a total useable space of 30,000 square feet, 
this building is a single-story brick structure, with a concrete floor, and 
exposed wood-frame ceiling.  The 1925 South Bundy Drive building was 
constructed later in 1953, and measures 20,000 square feet in size.  The 
largest of the three buildings is the 1933 South Bundy Drive structure.  
This building measures over 34,000 square feet.  The 1925 and 1933 
buildings are similar in construction, having a concrete floor, and exposed 
wood-frame ceiling.  Although at one time used for manufacturing 
and/or warehousing, all of the buildings appear to have been used more 
recently as office space (ERM; 2004a). 

2.2 GEOLOGY AND HYDROGEOLOGY 

Alluvial sediments underlying the Site consist primarily of silty to clayey 
sands and sands with gravel.  The upper alluvial sediments are underlain 
by marine and non-marine terrace deposits of the Lakewood Formation, 
which consists mainly of gravel, sand, sandy silt, and clay.  Groundwater 
was encountered at approximately 33 to 35 feet below ground surface 
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(bgs) at the Site.  Groundwater flow is generally to the south within this 
uppermost water bearing zone (ERM; 2004a). 

Numerous industrial and municipal groundwater wells exist in the 
vicinity of the Site (ERM; 2004a).  Most of those wells are part of the City 
of Santa Monica Well Field, which has been reportedly impacted with 
chlorinated VOCs.  The closest groundwater wells are located 
approximately 1/2 mile from the Site.  Previous reports indicated these 
wells are screened at depths of 200 to 540 feet bgs, and that a thick clay 
layer separates shallow groundwater from these screened intervals used 
for municipal and industrial water supply.   

2.3 SUMMARY OF PREVIOUS ENVIRONMENTAL ACTIVITIES 

Prior to Westside’s acquisition of the property, several environmental 
investigations were conducted on behalf of the former owners.  A 
Preliminary Site Assessment Report (Glenfos; 1995a) and Phase II 
Investigation Report (Glenfos; 1995b) were prepared by the previous 
consultant, Glenfos, Inc. for AGI Properties, Inc.  In 1996, an additional 
soil assessment was completed, followed by the installation and operation 
of a vapor extraction system on the Olympic Parcel (Glenfos; 1996a and 
1996b).  In 2000, further soil and soil vapor investigations were completed 
on the Olympic Parcel to collect additional data for subsurface delineation 
(Glenfos; 2000).  Lastly, quarterly groundwater monitoring has been 
conducted since July 2001 through the present.  Glenfos submitted the 
most recent quarterly groundwater monitoring report to the Regional 
Water Quality Control Board (RWQCB) in March 2004.  

Subsequent to acquisition by Westside, a Phase I Environmental Site 
Assessment and a Phase II Site Investigation were conducted at the Site by 
ERM (ERM; 2004a, 2004b).  

The results of these activities indicate the following: 

• The presence and extent of chemicals in soil beneath the Bundy Parcel 
are well characterized.  Although several VOCs were detected, all 
noted concentrations were well below applicable regulatory standards, 
with the exception of tetrachloroethylene (PCE) and trichloroethene 
(TCE).  PCE and TCE concentrations in excess of the Office of 
Environmental Health Hazard Assessment’s (OEHHA) soil screening 
levels (SSL) for soil vapor intrusion were detected in ten soil samples.  
Nine of the ten PCE and TCE detections were limited to one area, 
within the northwestern half of building 1933 (grid B8); 
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• PCE and TCE are present in soil vapor beneath the Bundy Parcel.  PCE 
and TCE were detected at concentrations exceeding the OEHHA’s SSL 
for soil vapor intrusion.  The vertical and lateral extent of these VOCs 
is generally well characterized.  The highest concentrations were 
observed in and around grid B8 under the 1933 building.  
Concentrations above the OEHHA’s SSL were also reported southwest 
of the 1901 building (grid D5); 

• VOCs, including PCE, TCE, 1,1-dichloroethylene (1,1-DCE), 
chloroform, and several other compounds, are present in groundwater 
at the Site.  PCE, TCE, and 1,1-DCE are likely attributable to 
upgradient sources and previous operations at the Olympic Parcel.  
The presence of chloroform is likely a result of an off-site source.  
Chloroform concentrations in groundwater are highest at upgradient 
locations, and decrease across the Site.  A potential source (the 
Department of Water and Power facility) of chloroform contamination 
is present to the northwest of the Site.  Based on this data, the Bundy 
Parcel does not appear to be the source of contamination to 
groundwater; and 

• Perfluoroalkanes are present in soil vapor beneath the boundary that 
separates the Bundy and Olympic Parcels, adjacent to the northeast 
corner of the 12333 Olympic building (grid F7).  Based on research 
efforts initiated in 1999 by the United States Environmental Protection 
Agency (USEPA), perfluoralkanes were generally found to have 
relatively low toxicity values.  However, when ingested, these 
compounds have the potential to break down into other compounds 
within the blood stream of organisms.  Some of the breakdown 
products including perfluorooctonoic acid (PFOA) are suspected to 
have higher toxicity values.  PFOA was not observed in soil vapor, soil 
or groundwater samples collected and analyzed utilizing USEPA 
Method 8260, and extraction method 5030 (ERM; 2004c). 

2.4 PROPOSED LAND USE 

Westside is in the process of redeveloping the Bundy Parcel of the Site as 
either a residential or mixed residential/commercial use development.  
Although not a focus of this RAP, the Olympic Parcel of the Site will be 
developed for commercial uses.  
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3.0 REMEDIAL OBJECTIVES 

The overall objectives of the remediation program are to eliminate 
potential exposures to VOCs and perfluoroalkanes, and to reduce 
contaminant mass.  Two VOCs, PCE and TCE, will likely drive the 
remedial actions, based on the potential risks associated with soil vapor 
intrusion into future residential or commercial buildings, and future 
potential threats to groundwater. 

Based on the Site conditions and ERM’s experience, an in situ approach 
incorporating SVE, vapor abatement, and optimized system operation will 
likely result in the most cost effective and timely cleanup of the impacted 
material.  In one area, the fine-grained soils may have been impacted with 
perfluoroalkanes.  The removal of these compounds may require that the 
SVE system in the area is enhanced through the application of heat-based 
technologies.  However, the initial effort will be restricted to SVE alone as 
this may prove to a sufficient means of removing the fluorinated alkanes. 

The criteria used to determine when the remedial objectives have been 
met (i.e., clean up is complete) will be a combination of concentration and 
performance-based criteria, including: 

• Mass removed and removal rate; 

• Point of diminishing returns (i.e., remediation effort and costs far 
exceed the benefits of treatment);  

• Lack of rebound in VOC and perfluoroalkane concentrations; and 

• Risk reduction/elimination. 
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4.0 PROPOSED REMEDIAL ACTIONS 

Based on the Site investigations completed to date, VOC-impacted soil 
exists from approximately 5 feet bgs to over 25 feet bgs, with the soil 
matrix consisting predominantly of fine-grained sand, silt, and, to a lesser 
extent, clay.  The two main areas where elevated concentrations of PCE 
and TCE exist are Areas 1 and 2.  Area 1, which is centered on the 
northwestern half of the 1933 building, contains much higher PCE and 
TCE concentrations in soil vapor than Area 2.  Area 2 is centered 
immediately southwest of the 1901 building (Figure 2).  Lastly, a third 
area (Area 3), adjacent to the northeast corner of the 12333 Olympic 
building, may contain elevated concentrations of perfluoroalkanes in the 
vapor phase.  The three areas are shown on Figure 2. 

To address these impacts, ERM proposes a remediation program 
consisting of the following components: 

1. Additional Soil Sampling - During the 2004 Phase II Site 
Investigation, organochlorine pesticides (OCPs) were detected in four 
of the ten soil samples collected.  Polychlorinated biphenyls (PCBs) 
were only detected in one of the ten samples.  Although all detections 
were reported as less than regulatory standards, additional soil 
sampling is proposed to ensure that more elevated levels of OCPs and 
PCBs distribution in the vicinity of these detections are not present. 

2. Soil Vapor Extraction and Treatment – SVE is an effective and proven 
remedial technology that relies on applied vacuum to the subsurface to 
remove VOC- and perfluoroalkanes-laden soil vapor.  The soil vapors 
are typically removed through a network of vapor extraction wells 
covering the impacted area and passed through treatment prior to 
discharge to the atmosphere.  The fine-grained materials present at the 
property will likely require a dense network of vapor extraction wells 
and strategic system operation (i.e., pulsed operation of the well field 
or alternating between venting and extracting in each well to ensure 
more efficient vapor flow and contaminant mass removal). 

ERM may enhance the SVE system with the application of heated air 
or electric resistance heating (ERH) technologies.  These approaches 
have been found to enhance the volitization of SVOCs and may be 
applicable to Area 3 if SVE alone does not completely address 
conditions in this area. 

At some point during extraction, the VOC and perfluoroalkane 
concentrations in the extracted vapors and the corresponding mass 



 

ERM  WESTSIDE MEDICAL PARK/0020626.01/2005-04-22 7

removal rate will reach asymptotic levels.  When asymptotic 
conditions or diminished returns have been confirmed, rebound 
testing and confirmation soil sampling will be performed. 

3. Groundwater Monitoring Well Installation and Quarterly Sampling – 
The installation of two up-gradient monitoring wells will lead to a 
better understanding of potential off-site sources.  Additionally, it is 
recommended that the quarterly groundwater monitoring program be 
continued.  The frequency of the sampling event will likely decrease in 
subsequent years. 

Detailed procedures for implementation of these activities and the 
rationale for selecting SVE for soil remediation are presented in 
subsequent sections.  

4.1 ADDITIONAL SOIL SAMPLING 

Twelve shallow soil borings will be installed to evaluate the shallow soil 
near the soil locations previously reported with detections of OCPs and 
PCBs, as shown on Figure 3.  One sample will be collected at each new 
boring, at approximately 6 inches bgs (“near-surface”).  The soil borings 
will be installed using a hand auger, and soil samples will be collected 
using a slide hammer equipped with a brass sleeve.  Concrete and/or 
asphalt coring will be required prior to collection of the soil samples. 

Upon collection of the soil sample at each depth, the brass sleeve 
containing the sample will be carefully removed and packaged for 
laboratory analysis.  The samples will be analyzed for chlorinated 
pesticides and PCBs using USEPA Methods 8081 and 8082, respectively. 

4.2 RATIONALE FOR SELECTION OF SVE FOR SOIL REMEDIATION 

The following subsections discuss the remedial technologies/alternatives 
that were considered and evaluated for the most effective approach for 
this site. 

4.2.1 Identification of Remedial Technology Types for Soil 

As discussed in previous sections, soil and soil vapor containing VOCs at 
concentrations warranting active remediation were identified at the 
Bundy Parcel.  At sites where VOCs are present in soil and treatment is 
warranted, the USEPA recommends the use of either of the three 
presumptive remedies (1) SVE, (2) thermal desorption, or (3) incineration.  
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Presumptive remedies are the preferred technologies for common 
categories of sites, based on historical patterns of remedy selection and the 
USEPA’s evaluation of performance data on technology implementation 
to date.  The use of presumptive remedies saves time and costs by 
streamlining the number of remedial alternatives evaluated.   

The presumptive remedies process provides a series of steps for 
considering and selecting a remedy.  These steps include:  

• Identifying the VOCs present;  

• Identifying the presence of non-VOCs; and  

• Reviewing advantages and disadvantages of presumptive remedies 
based on site-specific characteristics.   

For this Site, in addition to USEPA suggested presumptive remedies, 
excavation and in situ chemical oxidation were also considered due to 
demonstrated successes at similar sites.  Both of these approaches can 
prove to be advantageous due to their ability to potentially achieve 
cleanup objectives rapidly.  As such, ERM considered four remedial 
alternatives as presented below. 

4.2.2 Description of Remedial Alternatives for Impacted Soil 

4.2.2.1 Remedial Alternative 1 – No Action 

Alternative 1 assumes that no active treatment measures, Site 
modifications, or other actions would be undertaken to reduce or 
eliminate human health and environmental risks associated with VOCs in 
soil or soil vapor.  Evaluation of this response action is required by the 
National Contingency Plan (NCP).  The No Action alternative represents 
the baseline Site risk that would exist if no remedial actions were 
implemented. 

4.2.2.2 Remedial Alternative 2 – Excavation and Off-Site Disposal 

Alternative 2 assumes that all VOC-impacted soil would be excavated and 
transported to an approved, off-Site landfill for disposal.  ERM estimates 
that approximately 17,000 cubic yards of soil would require excavation to 
remove impacted soil.  Considering the large volume of impacted soil, 
multiple excavators and backhoes would be required to complete the 
activities in a timely manner.  Excavated soil would be temporarily stored 
on Site in stockpiles, pending characterization.   
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Prior to backfilling, confirmation soil samples will be collected from the 
bottom and sidewalls of the excavations.  The results of the soil sampling 
will be compared to the remedial objectives to determine if additional 
excavation is warranted.  Soil excavation would cease when confirmation 
soil sampling results indicate that remedial objectives are achieved.   

Samples would be collected from stockpiles to characterize excavated soil.  
This data will be used to decide the appropriate disposal method and 
location of the soil.   

Upon completion of the sidewall and floor sampling, the excavation would 
be backfilled with clean backfill material.  The backfill material would be 
placed in 12-inch lifts and compacted to 95 percent relative compaction.  A 
minimum of one compaction test will be performed per lift.  If a 
compaction test fails, the lift will either be recompacted or replaced until 
proper compaction is attained.     

4.2.2.3 Remedial Alternative 3 – In situ Chemical Oxidation 

Alternative 3 employs in situ chemical oxidation to treat the 
VOC-impacted soils beneath the Bundy Parcel.  In situ chemical oxidation 
is a maturing technology that involves the placement of an oxidant into 
the subsurface to react with the contaminants of concern.   

One of the most common oxidants available for in situ remediation of 
VOCs is potassium permanganate (KMnO4).  KMnO4 reacts rapidly with 
the double bonds in chlorinated ethenes.  Permanganate oxidizes the 
chlorinated ethenes to carbon dioxide and chloride ion.  The end products 
of the reaction of KMnO4 with chlorinated VOCs are carbon dioxide, 
water, hydroxide ion, potassium ion, manganese dioxide, and chloride 
ion.  For example the reaction of KMnO4 with PCE is represented in the 
following balanced stoichiometric equation: 

4KMnO4 + 3C2Cl4 + 4H20 → 6CO2 + 4MnO2 + 4KCl + 8HCl 

Implementation of a 4KMnO4 oxidation program would generally involve 
the following: 

• Collection of two to three representative soil samples from the various 
types of lithology present beneath the Bundy Parcel, for use in a 
bench-scale test. 

• Implementation of a bench-scale test to determine the effectiveness of 
4KMnO4 for remediation of VOC-impacted soil at the Site.  This test 
would also determine the proper dosage of 4KMnO4 based on VOC 
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concentrations and the competing oxidant demand of naturally 
occurring organic materials within the soil. 

• Injection of 1 to 5 percent by weight 4KMnO4 solution into the 
subsurface of the three impacted areas of the Bundy Parcel.  A 
direct-push GeoProbe rig would be utilized for targeted delivery of the 
4KMnO4 solution.  Based on the volume and lateral extent of the 
impacted soil, it is estimated that approximately 60 borings would be 
required for the purpose of oxidant injection.  

• Upon completion of the injection program, soil borings would be 
installed for the purpose of collecting confirmation soil samples for 
comparison to the baseline concentrations of VOCs. 

• If necessary, additional injection events would be implemented until 
the remedial objectives are met. 

4.2.2.4 Remedial Alternative 4 – Soil Vapor Extraction and Treatment 

Alternative 4 includes implementation of SVE within the source areas to 
address soil and soil vapor containing VOCs.  SVE removes VOCs from 
the unsaturated zone soil by using forced drawn air currents applied to 
extraction wells.  A blower creates a vacuum, thereby inducing air flow 
through the subsurface around each extraction well and mobilizing soil 
vapor to a certain area.  The soil vapor, which includes VOC-laden vapors, 
is then transported to the vacuum well and through a pipe network to a 
treatment system.  Soil vapor is treated above ground and discharged to 
the atmosphere. 

Vapor-phase granular activated carbon (GAC) or oxidation are the two 
methods that were considered as viable options for treatment of extracted 
vapors.  The GAC method involves passing extracted soil vapor through a 
series of vessels filled with GAC.  Organic compounds, with an affinity for 
carbon (such as VOCs present within the soil vapor), are transferred from 
the vapor phase to the solid phase by sorption to the carbon.  When the 
absorptive capacity of the carbon is exhausted, the spent carbon, 
containing the chemical constituents, is sent off Site for regeneration.  The 
required frequency for regeneration depends on the concentrations of 
chemicals in the influent stream, loading rate, and the system flow rate. 

The oxidation method involves the destruction of VOCs in extracted 
vapor using oxidation equipment (typically thermal or catalytic) at high 
temperatures.  Catalytic oxidation units utilize a catalyst to lower the 
temperature range required for the oxidation to occur.  For destruction of 
halogenated VOCs, a flue gas scrubber is utilized to reduce acid gas 
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emissions.  The contaminated air is heated within the oxidation chamber 
utilizing natural gas, propane, or electricity.  The energy costs for this 
technology can be costly for soil vapors at low VOC concentrations.  Due 
to the potentially high energy costs, this technology type was not retained 
for further analysis in this evaluation.  

4.2.3 Remedial Alternatives Evaluation Criteria 

This subsection describes the three screening criteria that were used in the 
evaluation of the remedial alternatives. 

4.2.3.1 Effectiveness 

Each remedial technology/process option was screened with respect to 
effectiveness in satisfying the remedial objectives.  The effectiveness of the 
technology/process option is assessed by considering: 

• The ability of a remedial technology/process option to achieve the 
desired remedial goal for each contaminant of concern; 

• The degree of protectiveness to human health and the environment 
provided by the remedial technology/process option during 
construction and implementation; and 

• How proven and reliable the process is with respect to Site conditions. 

4.2.3.2 Implementability 

The implementability criterion evaluates the technical and administrative 
feasibility of a remedial technology/process option by considering the 
following factors: 

• The institutional aspects of implementation of a remedial 
technology/process option, including the ability to obtain necessary 
permits and public acceptance; and 

• The availability of support services and equipment associated with the 
remedial technology/process option and the degree to which the 
technology has been demonstrated at other sites. 

4.2.3.3 Cost 

This criterion is used to compare the relative capital and operation and 
maintenance (O&M) costs of the remedial technologies/process options.  
During this initial screening of remedial technologies/process option, cost 
is considered a minor screening criterion. 
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4.2.4 Remedial Alternatives Evaluation 

Table 1 summarizes the four remedial alternatives, and provides a brief 
discussion of the screening criteria discussed in Section 4.2.3.   

4.2.4.1 Alternative 1 – No Action  

Alternative 1 assumes that no active treatment measures, site 
modifications, or other actions would be undertaken to reduce or 
eliminate human health and environmental risks associated with VOCs in 
soil or soil vapor.  This alternative does not meet the remedial objectives, 
and therefore is not considered to be an effective approach. 

4.2.4.2 Alternative 2 – Excavation and Off-site Disposal 

Alternative 2 includes the excavation, transportation, and disposal of 
VOC-impacted soil.  This approach would be highly effective, due to the 
complete removal of risks associated with residual contamination in the 
soil and soil vapor phase.  However, this remedial alternative would be 
extremely costly, with an estimated total cost in the range of $1.5 million 
to $2.5 million, which is approximately three to five times more costly 
than Alternatives 3 and 4.   

4.2.4.3 Alternative 3 – In Situ Chemical Oxidation 

Alternative 3 includes in situ chemical oxidation to treat the 
VOC-impacted soils beneath the Bundy Parcel.  In situ oxidation is a 
technology that has been proven to effectively reduce the mass and 
concentrations of organic compounds.  Considering the lateral extent of 
the impacted area, a large volume of solution would be required to meet 
the stoichiometric demand of the organic contamination in the soil as well 
at the native soil demand.  Due to the heterogeneous nature of the 
subsurface soils at the Site, a certain degree of uncertainty exists related to 
the effectiveness of this approach.  It is likely that two or three injection 
events would be required to sufficiently oxidize the VOCs.  The estimated 
cost to implement this alternative is $250,000 to $500,000. 

4.2.4.4 Alternative 4 – Soil Vapor Extraction 

Alternative 4 includes implementation of SVE within three areas to 
address soil and soil vapor containing VOCs.  This proposed treatment 
technology is readily available and implementable.  SVE is a proven, 
reliable technology and is the USEPA-suggested presumptive remedy for 
treatment of VOCs in soil.  This alternative has the least amount of 
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uncertainty related to the total cost and effectiveness.  The only significant 
uncertainty with this alternative is the project duration.  The cost estimate 
for this alternative is $350,000 to $450,000. 

4.2.5 Remedial Alternative Selection 

Based on the evaluation presented in Section 4.2.4 and summarized in 
Table 1, Alternative 4 was selected to address the VOC-impacted soil 
present at the Site.  This alternative was selected as a result of the 
following: 

• Alternative 1 does not meet two of the three criteria and was 
eliminated from further consideration.   

• Alternative 4 is nearly as effective as Alternative 2 and equally as 
effective as Alternative 3, with less uncertainty than either Alternatives 
2 or 3. 

• Alternative 4 is at least as easily implementable as Alternatives 2 and 3. 

• Alternative 4 is also the lowest cost alternative. 

The section below describes the details for implementing Alternative 4. 

4.3 SOIL VAPOR EXTRACTION AND TREATMENT  

SVE removes VOCs and SVOCs from the unsaturated zone soil by using 
forced or drawn air currents applied to extraction wells.  A blower creates 
a vacuum, thereby inducing airflow through the subsurface around each 
extraction well.  The increased airflow in the vadose zone mobilizes soil 
vapor over a certain area.  The soil vapor, which includes VOC- and 
perfluoroalkane-laden vapors, is transported to the extraction well and 
through a pipe network to a treatment system.  Soil vapor is treated above 
ground to remove VOCs and perfluoroalkanes prior to discharge to the 
atmosphere. 

The heated air and/or ERH enhancements being considered will involve 
raising the subsurface for Area 3 to temperatures to near the boiling point 
of water (100º C).  At this temperature, the vapor pressure of the 
contaminants is raised 1 to 2 orders of magnitude.  Once the vapor 
pressure has increased, the contaminants can be readily extracted and 
treated as described previously. 
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The following subsections describe the system design, permitting 
requirements, installation procedures, startup, operation and 
maintenance, and eventual shutdown and decommissioning procedures. 

4.3.1 Permitting  

Permits are required for the installation and operation of the enhanced 
SVE system.  Well construction permits are required from the Los Angeles 
County Department of Health Services (DHS) for the SVE wells.  A 
discharge permit is also required from the South Coast Air Quality 
Management District (SCAQMD) to construct and to operate the SVE 
system.  ERM will obtain these permits prior to construction of the SVE 
system. 

4.3.2 System Description 

The process flow diagram for the SVE system is presented on Figure 4.  
This diagram depicts the SVE wells, the vapor extraction equipment, and 
the vapor abatement equipment.  The design aspects of each of these 
components are discussed in detail below.  

The SVE system will include nine extraction wells in Area 1, five in Area 2 
and five in Area 3.  A vacuum of approximately 80 inches of water will be 
applied at the wellheads to induce soil vapor flow in the affected 
subsurface.  Because ERM encountered predominantly fine-grained soil 
during the 2004 Site investigation, ERM proposes a dense network of 
vapor extraction wells to ensure adequate vapor capture. 

The proposed well spacing assumes a radius of influence (ROI) of 
approximately 20 feet.  As shown on Figures 4 and 5, the SVE wells, 
spaced approximately at 35 feet apart, are located to provide overlapping 
ROIs to prevent the formation of subsurface regions in the source area that 
are unaffected by the applied vacuum. 

4.3.3 Soil Vapor Extraction Well Installation 

The number of SVE wells and their locations were determined based on 
data from the previously submitted investigation reports.  A radius of 
influence of approximately 20 feet was assumed for each SVE well.  A 
dense well network is planned with wells spacing set at approximately 
35 feet to allow for sufficient overlap between wells due to the 
fine-grained materials present at the Site. 
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Prior to commencing drilling activities, ERM will obtain the necessary 
well permits from the DHS.  ERM will contact Underground Services 
Alert (USA) and contract a private utility locating service to clear the 
proposed well locations of proximity to underground utilities.  In 
addition, approximately the first 5 feet of each boring will be cleared with 
a hand auger.  Concrete and/or asphalt coring will be required prior to 
hand augering. 

The extraction wells will be installed using hollow-stem auger (HSA) 
drilling techniques with a drill rig equipped with 8-inch outside diameter 
augers.  Samples will be collected during drilling using an 18-inch-long, 
split-barrel soil sampler lined with three 6-inch brass sleeves.  Soil samples 
will be collected by driving the sampler into native soil below the auger 
head using a 140-pound hammer with a 30-inch drop.  Soil samples will 
be taken at 5-foot intervals during drilling for lithologic description and 
field screening with a photoionization detector (PID).  

The SVE wells will be constructed of 4-inch- diameter, Schedule 40 
polyvinyl chloride (PVC) blank casing, slotted (0.020-inch factory cut) well 
screen and No. 3 sand filter pack.  The sand pack will be placed around 
the well casing from the bottom of the borehole to 2 feet above the 
screened interval in each well.  A 2-foot bentonite seal will be emplaced in 
the borehole annulus above the sand pack, and the remaining annulus 
will be sealed with cement/bentonite grout. 

The wells will be screened from 5 to 30 feet bgs to maximize the amount of 
screen across the vadose zone while maintaining several feet to 
groundwater (approximately 35 to 40 feet bgs).  It is assumed that all wells 
will be completed aboveground connected via a manifold to allow for 
multi-well control from one central location (See Figure 6).  Each SVE 
wellhead will include a dilution valve, a soil vapor sampling port, and a 
vacuum gauge.   

4.3.4 Soil Vapor Extraction System Equipment 

The SVE system includes both above- and under-ground conveyance 
piping, blower, air/water separator, and vessels.  Other standard 
equipment utilized in the SVE system includes control valves, sample 
ports, and pressure indicators. 

Above-ground process piping for the SVE system will be constructed 
using 4-inch Schedule 40 PVC piping in Areas 1 and 2.  In Area 3, the 
conveyance piping will be constructed of 4-inch diameter, Schedule 80 
PVC piping.  The piping layout is also shown on Figure 5.  The SVE 
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system will include a skid-mounted positive displacement blower capable 
of providing a flow rate of 300 standard cubic feet per minute (scfm) and a 
vacuum up to 80 inches of water to compensate for pressure loss in the 
process lines. 

ERM will work with Westside and Teledyne Controls (the current tenant 
of the Olympic Parcel) to identify a source of electricity in the vicinity of 
the SVE system.  The source of electricity will be routed to a control panel 
in the vicinity of the blower, which will, in turn, be wired to provide 
power to all electrical components of the SVE system.   

VOCs will be removed from the extracted vapor stream by two connected 
2,000-pound GAC vessels prior to discharge to the atmosphere.  GAC was 
selected as the vapor abatement technology based on the VOC 
concentrations observed in the vapor stream during previous 
investigations.  ERM anticipate that caustic-washed GAC or polymer 
absorption technologies will be used to address the potential presence of 
the Perfluoralkanes in Area 3.  The specific removal technology will be 
defined following the collection of baseline data in Area 3 as described in 
Section 4.2.5. 

4.3.5 Baseline Analytical Testing 

Prior to SVE system start-up in Area 3, vapor samples will be collected 
from the extraction wells and analyzed by gas chromatograph/mass 
spectrometer (GC/MS) to categorize the mass spectral pattern 
(fingerprint) of each of the specific perfluoroalkanes present in the 
subsurface.  These fingerprints will be used to further define the treatment 
technologies.  For instance, if polymer-based removal systems are found 
to be more efficient than caustic-washed carbon absorption, the specific 
polymer used will be defined by the type and concentration of 
perfluoroalkane present.  In addition, the fingerprint results will be 
compared to effluent samples to ensure removal efficiencies for vapor 
treatment, and to subsequent well-specific data to measure removal 
efficiencies. 

4.3.6 System Start-up and Operation 

During the first week of operation, the SVE system will be monitored 
daily.  An ERM technician will take measurements of the system as 
directed by the project engineer and will collect the following readings: 
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• Extraction well and system flow rates using a hot wire anemometer; 

• Wellhead and system influent and effluent temperatures and vacuums 
or pressures; 

• Wellhead and system influent and effluent VOC concentrations using 
a PID; and  

• Water levels in the air and water separator. 

Any accumulated water in the air and water separator will be drummed 
and stored on Site pending disposal using previously established waste 
profiles. 

In addition to the readings listed above, the technician will also collect 
influent and effluent vapor samples on the first and final days of the first 
week of operation.  Six-liter summa canisters will be used to collect the 
samples, which will be analyzed for VOCs using USEPA Method TO-14, 
and for perfluoroalkanes by GC/MS fingerprinting.  The initial sample 
will be analyzed with a 2-day turnaround time to ensure permit 
compliance and notification to SCAQMD.  The information collected 
during this startup will serve as the baseline sampling data. 

During the first week of operation, the project engineer will make a daily 
evaluation of the system operation and recommend necessary 
adjustments.  System evaluation will include, but is not limited to:  

• Air discharge permit compliance; 

• Calculation of actual treatment system loading and expected 
change-out durations; 

• Calculation of total VOC and perfluoroalkane mass removal rates and 
historical trending; 

• Calculation of fuel and electrical usage rates;  

• Calculation of knockout water accumulation rates; 

• Radius of SVE and thermal influence; and 

• Optimal system operation scheme. 

After the first week of operation, an ERM technician will make weekly Site 
visits.  Along with the activities listed in the system startup monitoring 
section, the technician will perform the following: 
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• Complete maintenance activities for the air and water separator, and 
extraction blower, as required by the manufacturer’s specifications; 

• Drum the knock-out water from the air and water separator and 
arrange for disposal; 

• Replenish fuel in the generator as needed;  

• Oversee absorption system change-outs as needed; and  

• Make or arrange for any repairs needed to the system. 

The technician will also collect influent and effluent vapor samples at the 
end of each month.  Six-liter summa canisters will be used to collect the 
samples, which will be analyzed for VOCs using USEPA Method TO-14, 
and for perfluoroalkanes by GC/MS fingerprinting.  Samples will be 
analyzed on a standard turnaround time.  If effluent VOC concentrations 
exceed air discharge permit limits, the system will be immediately shut 
down and the SCAQMD will be notified. 

4.3.7 Extraction Strategy 

Given the presence of significant fine-grained material at the Site, ERM 
anticipates that the system will be operated strategically to ensure 
optimized mass removal.  The exact operation scenario will be determined 
during system startup and testing.  For planning purposes, ERM has 
assumed that the maximum system flow rate at any time is 300 scfm.  Due 
to the estimated vapor flow rates, there are no current plans to operate all 
of the extraction wells in each area at the same time.  Instead, strategic 
system operation (i.e., pulsed operation of the well field or alternating 
between venting and extracting in each well) is planned to ensure more 
efficient vapor flow and contaminant mass removal.  This will mean a 
combination of some wells will be operated for each area separately.  The 
extracted vapor stream will be treated to remove VOCs and 
perfluoroalkanes prior to discharge to the atmosphere.  The vapor 
treatment components are shown on the process flow diagram presented 
on Figure 4. 

4.3.8 Confirmation Sampling 

When a state of diminished returns has been confirmed, the technician 
will again collect influent and effluent vapor samples.  Six-liter summa 
canisters will be used to collect the samples, which will be analyzed for 
VOCs using USEPA Method TO-14 and perfluoroalkanes by GC/MS 
fingerprinting.  If it is determined that remedial objectives have been met, 
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an application for shut down will then be made based on the sampling 
results and the following performance based criteria: 

• VOC and perfluoroalkane mass reduction; 

• Asymptotic recovery rates; 

• Lack of rebound; and 

• Risk reduction/elimination. 

It is possible that remedial objectives will be observed in one or more 
areas before the other area(s) and thus will be terminated in advance.  
Shutting down an unproductive (diminished returns) area will allow for 
an increased focus of extraction and thus remediation within areas 
exhibiting relatively higher rates of production. 

4.3.9 System Shut-down and Decommissioning 

It is anticipated that the SVE program will be operating for approximately 
12 months.  The analytical data will be transmitted to the RWQCB on a 
quarterly basis.  Upon completion of the SVE program, all equipment will 
be removed from the Site and the vapor extraction wells will be 
decommissioned.   

4.4 GROUNDWATER MONITORING 

The following subsections describe the well installation, groundwater 
sampling, and reporting activities for the groundwater monitoring 
program.  Up-gradient monitoring wells will be installed in the northern 
boundary of the Site (Figure 7).   

4.4.1 Well Installation 

Prior to initiating drilling activities, ERM will contact USA to clear 
proposed well locations of buried utilities.  In addition, ERM will also 
obtain the appropriate drilling and well permits from the DHS. 

The boreholes for well installation will be drilled using a HSA drill rig 
equipped with 8-inch outside-diameter augers.  Samples collected during 
drilling will be collected using an 18-inch-long, split-barrel soil sampler 
lined with three 6-inch brass sleeves.  Soil samples will be collected by 
driving the sampler into native soil below the auger head using a 
140-pound hammer with a 30-inch drop.  Soil samples will be taken at 
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5-foot intervals during drilling for lithologic description and field 
screening with a PID. 

All downhole well materials will be decontaminated before use.  Soil 
cuttings from the installation of the monitoring wells will be placed in 
55-gallon drums, pending analysis for waste disposal.  

The two new wells will be constructed of 4-inch diameter, Schedule 40 
PVC casing with 0.020-inch machine-slotted screen and No. 3 sand filter 
pack.  The well will be completed at grade, fitted with a locking cap and 
enclosed within a traffic-rated well vault with a bolted cover.  Following 
installation, the wells will be surveyed by a State-licensed land surveyor.  
Survey data will include horizontal coordinates in the California State 
Plane system and elevations in feet above mean sea level, to the nearest 
0.01 feet. 

A minimum of 72 hours after installation, the new wells will be developed 
by a combination of bailing, surging, and pumping to remove 
accumulated sediments.  Water quality parameters including pH, 
temperature, conductivity, and turbidity, will be monitored at regular 
intervals during development.  Development will be considered complete 
following removal of a minimum of ten casing volumes of water and 
stabilization of measured water parameters (values within 0.1 pH unit, 
10 percent specific conductivity, and 1°C between consecutive 
measurements). 

4.4.2 Groundwater Sampling 

Approximately one week following installation and development, the two 
new wells will be sampled along with the existing wells (MW-1 through 
and MW-6) at the Site.  Conventional purging methods will be used to 
purge and sample the wells, using a submersible pump or a clean, 
disposable bailer.  Prior to sampling each well, depth to water and 
apparent total depth will be measured to determine the volume of water 
to be purged.  During purging, water parameters will be monitored as 
mentioned above for well development. 

Sampling will commence following removal of a minimum of three well 
volumes and stabilization of parameters.  Samples will be transferred 
directly into clean, laboratory-supplied containers.  Groundwater samples 
will be analyzed for VOCs (including fuel oxygenates, 1-4 dioxane, and 
1,2,3 trichloropropane) in accordance with USEPA Method 8260B.  
Collected samples will be placed in an ice chest cooled to 4 C, and 
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maintained under chain-of-custody control until delivery to a 
California-certified laboratory. 

ERM will then conduct quarterly groundwater monitoring events using 
the sampling procedures described above.  Static water levels shall be 
measured and recorded immediately before beginning purging and/or 
sampling activities.  The procedure shall be accomplished with a 
decontaminated electronic measuring probe.  Water levels will be 
measured from the elevation reference point marked on the PVC inner 
casing.  The measuring process will be repeated until consecutive water 
level measurements agree to within 0.01 foot. 

Water produced from wells during sampling will be stored on Site in 
55-gallon drums, pending disposal. 

4.4.3 Reporting 

ERM will prepare a quarterly SVE Operation and Maintenance and 
Groundwater Monitoring Report to the SCAQMD.  ERM expects that the 
SVE sections will include the following: 

• A brief discussion of the system history;  

• A discussion of soil venting system operational performance; 

• VOC and perfluoroalkane mass balance calculations; 

• Current mass removal rates and historical trends;  

• VOC and fluorinated alkane mass discharge rates; and 

• A description of planned activities. 

Additionally, the first quarterly report will summarize the results of 
groundwater well installation and sampling activities.  Subsequent 
quarterly reports will summarize the groundwater sampling activities and 
present recommendations for additional actions, if necessary, or rationale 
for Site closure. 
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5.0 HEALTH AND SAFETY 

Activities described in this RAP will be performed in accordance with a 
revised Site-specific Health and Safety Plan (HASP).  The procedures 
described in the HASP will be implemented and enforced by a health and 
safety representative during all fieldwork.  Compliance with the HASP 
will be required of all persons who enter restricted areas for the project.  
The revised Site-specific HASP is included as Appendix A. 

The purpose of the HASP is to: 

• Assign Site personnel health and safety responsibilities; 

• Establish process safety requirements for all equipment, including 
hazards associated with the excavation equipment, drill rig, and other 
hazards; 

• Prescribe mandatory operating procedures; 

• Establish personal protective equipment requirements for work 
activities; 

• Establish emergency response procedures; and 

• Provide information on the health and physical hazards of on-site 
activities. 

The HASP will comply with all federal Occupational Safety and Health 
Administration (OSHA) regulations, as applicable and appropriate.   

Only ERM staff and approved subcontractors will be allowed in the work 
area.  Regarding Site access and control, no additional measures will be 
implemented to further restrict Site access since the existing property 
fence and gates are adequate.  In addition, any excavations left open 
overnight will be covered, and the work zone will be surrounded by 
caution tape. 
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6.0 SCHEDULE 

Mobilization for all field activities is dependent on approval of this RAP.  
Assuming an approximate 30-day review by the RWQCB, it is anticipated 
that field activities can begin in early to mid May 2005.  The additional soil 
sampling and drilling activities are expected to take approximately 4 to 
6 weeks.  Obtaining a permit-to-construct and permit-to-operate may 
require 4 to 6 weeks.  SVE system construction can begin as soon as the 
SCAQMD issues the permits and is expected to take approximately 
2 weeks. 
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Table 1
Remedial Technologies and Process Options
Westside Medical Park

Remedial 
Alternative

Remedial 
Technology Type Description Effectiveness Implementability Cost Comments

1 No Action No institutional controls or 
treatment.

Does not meet remedial 
objectives.

As no action is taken, this 
approach is readily 
implementable.

No Cost

Impacted soil will continue 
to pose a threat to the 
groundwater quality and 
future site residents.

2 Excavation and 
Off-Site Disposal

Excavation, transportation, 
and disposal of 
approximately 17,000 cy of 
impacted soils.

Very effective approach for 
complete removal of 
impacted soils.

Easily implemented. $1.5M - $2.5M Effective and rapid 
approach.  High cost.

3 In Situ Chemical 
Oxidation

Injection of potassium 
permanganate using a 
direct-push rig and mixing 
truck.

Proven technology type to 
reduce contamination mass 
and concentration.

The size of the impacted 
area will require a large 
volume of solution and at 
least two separate injection 
events.

$250K - $500K

The heterogeneous nature 
of the soils at the Site may 
limit the effectiveness of 
this approach.

4 SVE
Vapor extraction and 
treatment using a granular 
activated carbon system.

Proven technology type to 
reduce contamination mass 
and concentration.

Technology is readily 
available and 
implementable.

$350K - $450K
SVE is the most viable 
approach for achieving the 
remedial objectives.

Abbreviations

cy = Cubic yards
K = Thousand
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Health and Safety Plan 

 
























































































