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EXECUTIVE SUMMARY

Based on the remediation activities and soil verification sampling results presented in this report, PSI 

recommends that the CRWQCB grant a “No Further Action Letter for Soil” for the Site located at 959 N. 

Seward Street in Hollywood, California.  

Historically, during a removal of a diesel UST at the Site, chlorinated solvents were detected in soil and 

groundwater. The contamination resulted from film processing operations. The chlorinated solvent 

hydrocarbons detected included PCE, TCA and their breakdown products, TCE, 1,1-DCE and DCA. No 

other constituents of concern were detected.  Subsequent Site assessments defined the vertical and 

horizontal extent of contamination in soil and groundwater.   

Last year, the Site underwent demolition in anticipation of a real estate transaction and subsequent 

redevelopment.  Soil excavation, removal and disposal activities were performed in conjunction with 

demolition activities at the Site.  Approximately 3,166 cubic yards of contaminated soil were removed and 

disposed of from beneath the basements of Buildings 1, 2 and 3.  The excavations were backfilled with 

crushed concrete. 

Low residual contaminant concentrations (mostly PCE) were detected in the excavations of Buildings 1, 

2, 3, and 11, during a due diligence assessment, conducted by a potential buyer. The backfill material 

was remediated in place using RegenOx, a chemical oxidant manufactured by Regenesis, Inc. The 

Building 11 Area was remediated using primarily an oxidant injection method and the Buildings 1, 2 and 3 

Areas were remediated using a soil mixing method.  

Most of the PCE concentrations in the Buildings 3 and 11 Areas were reduced to concentrations below 

the Soil Screening Levels protective of the groundwater. These levels were calculated based on the 

CRWQCB Interim Site Assessment and Clean-up Guidebook, dated May 1996. A few PCE 

concentrations in the Buildings 3 and 11 Areas were marginally higher than the calculated Soil Screening 

Level for PCE (5ug/kg). These residual concentrations appear to be randomly present in the backfill 

material and do not pose a threat to groundwater. 

The PCE concentrations in the Buildings 1 and 2 Areas were also reduced to concentrations below the 

Soil Screening Level in the majority of the samples.  Despite being treated multiple times, PCE 

concentrations in an area located on the east side of Building 2 could not be reduced to the Soil

Screening Levels.  However, the PCE concentrations in Building 2 were reduced from a maximum of 
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89,000ug/kg to a maximum of 100ug/kg.   The area of persistent residual PCE concentrations is located 

above the groundwater plume and contaminant transport mechanisms, such as soil gas migration and/or 

groundwater upward movement through capillarity, are suspected to cause the persistence of low PCE 

residual concentrations.  Elevated PCE concentrations in the soil gas have also been detected in this 

area. Based on previous data, a groundwater plume of elevated PCE concentrations is present in this 

area. If left in place, the low residual PCE concentrations would not further degrade the groundwater 

quality in this area.

Surface soil samples were collected in a grid pattern from the Site outside of the building treatment areas 

as well.   No evidence of contamination was detected in these areas, confirming that no other areas were 

impacted by the presence of the contaminants of concern at the Site.    

Soil-gas sampling revealed PCE concentrations that exceeded the State of California Human Health 

Screening Levels (HHSLs) for vapor intrusion for commercial/industrial land use in the Buildings 1, 2, 3 

and 11 Areas.  The distribution of PCE in soil gas correlates with the impacted groundwater plume 

distribution.  The highest PCE concentrations are present on east side of the Building 2 Area.  Based on 

the historical groundwater data and the PCE distribution in the soil gas, it appears that the PCE in soil gas 

originates from the impacted groundwater plume.   

Due to the fact that this Site is located in the “Methane Zone” as defined by the City of Los Angeles 

Building and Safety Code, the development of the Site requires, at a minimum, a vapor barrier and a 

subterranean venting system to mitigate the methane intrusion risk. These engineered control systems 

will also mitigate the potential for vapor intrusion and human health risk from exposure through vapor 

inhalation. Therefore, regardless of the elevated soil gas levels, the potential impact to human health and 

safety from vapor inhalation originating from residual PCE concentrations in the soil or groundwater will 

be eliminated during Site redevelopment by the installation of engineered methane mitigation structures 

required by the City.  

As requested by the CRWQCB, soil at the Site was tested for the presence of emergent constituents 1,4 -

Dioxane and 1,2,3-Tricholoropropane.  Neither contaminant was detected in any of the soil verification 

samples collected from the backfill material in the excavations of Buildings 1, 2, 3 and 11. Therefore, there 

is no perceived risk to groundwater, or human health and safety, from these constituents.  

Thus, based on the remediation activities and soil verification sampling results presented in this report, 

PSI recommends that the CRWQCB grant a “No Further Action Letter for Soil”.  
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1.0 INTRODUCTION 

Consolidated Film Industries, LLC (CFI) is submitting this Soil Remediation Report (SRR) to the California 

Regional Water Quality Control Board, Los Angeles and Ventura Counties Region 4 (CRWQCB) for the 

property located at 959 North Seward Street in Hollywood, Los Angeles County, California (Site).  

In 2005, CFI carried out the demolition of all buildings and improvements and concurrently conducted soil 

remediation activities on the Site. This SRR presents a summary of the soil remediation activities 

conducted at the Site in the areas of concern, defined as the backfill material in the excavations of the 

former buildings and a limited surface area adjacent to one of the building excavations. This report 

documents the field remediation activities, verification sampling, and laboratory analyses. The SRR 

provides an evaluation of the results with respect to the completion of soil remediation at the Site to date 

and CFI’s request for soil closure at the Site.   

Groundwater contamination was encountered beneath the Site and extensive groundwater assessments 

were conducted. A quarterly groundwater monitoring program is implemented at the Site. Future 

environmental activities for the groundwater will be addressed separately in consultation with the 

CRWQCB, following completion of soil remediation activities.  

1.1 Purpose and Objectives 

The purpose of this SRR is to summarize the results of soil remediation activities conducted at the Site 

and the post remediation verification sampling results.  

� Consistent with CRWQCB directives, the objective of this remedial action was to reduce the 

concentrations of Volatile Organic Compounds (VOCs) in backfill materials, to the extent 

practicable, to the CRWQCB Soil Screening Levels or to higher Site-specific cleanup levels (with 

CRWQCB guidance) protective of the groundwater and human health and safety.  

1.2 Site Location and Description 

The Site is located at 959 Seward Street in Los Angeles (Hollywood), California (Figure 1).  The Site 

occupies approximately 3.5 acres in a mixed commercial and residential area.  The Site is bordered on 

the east by Seward Street and beyond by commercial properties; on the south by Barton Avenue and 

residential properties; on the west by a City of Los Angeles Street Maintenance facility; and on the north 

by Romaine Avenue and commercial properties.   

The Site consisted of approximately eleven structures (Buildings 1 through 11), parking lots and an 

interior courtyard. Buildings 1, 2, 3 and 11 had basements. All structures were demolished between April 
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and August 2005. Concurrently with the demolition of the structures, soil remediation activities were 

conducted for Buildings 1, 2 and 3.  The soil remediation activities consisted of excavation, transport and 

disposal of contaminated soil originating from beneath former Buildings 1, 2 and 3. All contaminated soil 

beneath these Buildings was removed to the groundwater. The basement excavation of Building 11 and 

the excavations of Buildings 1, 2 and 3 were backfilled with crushed concrete from the demolished 

buildings.  Presently, the Site is an open lot. See Figure 2. The only structure on the Site is a small shed 

that houses the Site security guard to control on-Site access.   
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2.0 SITE HISTORY AND BACKGROUND 

Film processing activities at the Site began at the Site in 1926 and continued until 2002. A detailed 

description of the Site history, background, and environmental activities at the Site was provided in the 

January 27, 2006, Soil Remediation and Additional Groundwater Site Assessment Report prepared by 

PSI and submitted to the CRWQCB. 

The following brief summary of pertinent historical environmental information regarding the site is 

presented for easy site reference. For detailed site information and background please refer to the reports 

referenced in this document.  

2.1 Constituents of Concern 

Chlorinated hydrocarbons have been detected in the soil and groundwater beneath the Site. The 

chlorinated hydrocarbons included perchloroethylene (PCE) and its breakdown products trichloroethene 

(TCE) and 1,1-dichloroethene (1,1-DCE) and trichloroethane (TCA) and its breakdown product 

dichloroethane (DCA).  These VOCs were detected under former1 Buildings 1, 2 and 3. 

Heavy metal concentrations detected during previous assessments in soil samples were near background 

levels. Therefore, heavy metals did not constitute a contaminant of concern as part of this SRR or CFI’s 

remediation activities.  

2.2 Hazardous Materials and Former USTs At the Site 

The film processing and associated activities were conducted in three main buildings on the Site, labeled 

Buildings 1, 2 and 3 in the attached figures. The majority of chemicals which had been used in processing 

of film were stored in the basements of Buildings 2 and 3. Building 1 had only a partial basement covering 

a portion of the Building 1 footprint.  

The VOCs were detected below the basement slabs of these three Buildings. The chemicals historically 

used for film processing included isopropyl alcohol, acetone, 1,1,1-trichloroethane (1,1,1-TCA), 

tetrachloroethylene, also known as perchloroethylene (PCE), ammonium thiosulfate, and proprietary 

developing solutions. This information was thoroughly discussed in the April 21, 2005 RAP and January 

27, Soil Remediation and Additional Groundwater Assessment prepared by PSI and submitted to the 

CRWQCB. 

1 All buildings, including Buildings 1, 2 and 3, have been demolished prior to the date hereof by CFI as part of its Site demolition,

but  for convenience throughout this Report, the reference is to “Buildings” and not “former Buildings” 1, 2 & 3, notwithstanding

they have been demolished. Such reference is only to designate the general location being referred to in reference to the 

enclosed Site maps designating the location of the former Buildings 1, 2 & 3.
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Three underground storage tanks (USTs) installed at the Site prior to 1985 were removed or abandoned 

in place between 1986 and 1999 in accordance with applicable laws and regulations.  See Figure 3 for 

former tank locations. None of the USTs contained chlorinated hydrocarbons and they all received 

regulatory closure further verifying that the USTs were not a source of soil and groundwater chlorinated 

hydrocarbons at the Site. 

2.3 Site Investigations Prior to Soil Excavation and Disposal 

The previous investigations were conducted to characterize the extent and nature of the environmental 

impact in soil and groundwater.  

The Site assessments concluded that the VOC releases occurred in the basements of Buildings 1, 2 and 

3 and the lateral extent of contamination was limited to the footprint of these buildings.  The vertical extent 

of VOCs was determined by the presence of perched groundwater at a depth of 14 feet below ground 

surface (bgs), or 3 feet below the basement elevation in Buildings 1 and 2.  Figure 4 shows the original 

extent of the impacted soil in the vadose zone beneath Buildings 1, 2 and 3. VOCs were not detected in 

any other area investigated at the Site.  

A maximum PCE concentration of 84,000 �g/kg was detected in the soil at two feet below the basement 

floor of Building 2, along a concrete water tank located below the basement. Elevated PCE 

concentrations (25,000 �g/kg) were also detected on the northeast side of Building 2 and on the east side 

of Building 3 (2,500 �g/kg).  These areas were designated as “areas of concern” and they were further 

investigated prior to soil excavation and disposal for soil classification purposes. The PCE concentrations 

in the remaining impacted areas below Buildings 1, 2 and 3 to the groundwater, ranged between non-

detect to 100 �g/kg.

Detailed information regarding the previous environmental investigations was provided in the Remedial 

Action Plan dated April 21, 2005, the Remedial Action Work Plan dated January 27, 2006, and the 

January 27, 2006, Soil Remediation and Additional Groundwater Assessment Report, prepared by PSI. 

The following provides a brief summary for easy reference.  

  2.4 Soil Remediation - Soil Excavation, Removal and Disposal  

The soil remediation consisted of soil excavation and removal from below the basement of Buildings 1, 2 

and 3. All soil between the basement elevation of Buildings 1, 2 and 3 and the groundwater was 

excavated, transported and properly disposed of.  

Approximately 3166 Cubic Yards of contaminated soil and impacted concrete were disposed during 

remediation activities in 2005.  All of the contaminated soil was removed throughout the entire footprint of 

Buildings 1, 2 and 3 between the basement floor and the groundwater located at approximately 14 feet 
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below ground surface (bgs).  Several areas of elevated VOC concentrations (described as “areas of 

concern”) were over excavated below the groundwater table. The over excavation was possible due to 

the slow recharge rate of the groundwater. Soil samples were collected in a grid pattern from the bottom 

of the excavation located at groundwater table or below in the areas of over excavation. 

Upon completion of the soil removal, transport and disposal, the excavation was backfilled with processed 

material originating from crushing the concrete generated during building demolition. Buildings 1 and 2 

excavations were backfilled to approximately 3 to 4 feet bgs. The basement excavations for Buildings 3 

and 11 were backfilled with crushed concrete to match existing grade. The remaining area around these 

excavations consisted of exposed native soil and crushed concrete.  

Furthermore, during a due diligence assessment, conducted by a potential buyer, low residual 

contaminant concentrations were detected in the backfill which was thought to consist of clean crushed 

concrete. A proposed remedial action to address the residual contamination in the backfill material was 

presented in the separate January 27, 2006, Remedial Action Work Plan (RAWP). 
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3.0 SITE GEOLOGY AND HYDROGEOLOGY 

As presented in the April 21, 2005 RAP, most of the Hollywood, California Quadrangle is covered by 

Quaternary alluvial basin and fan deposits consisting mainly of sand, silt and clay.  Older Quaternary 

deposits are exposed over most of the elevated region of the La Brea Plain, and two additional younger 

generations of alluvial deposits in the lower areas beyond the plain.  Other Quaternary deposits in the 

quadrangle include modern streambed sediments along the Los Angeles River, Holocene and older 

alluvial fan deposits.   

As discussed in the April 21, 2005 RAP (PSI, 2005), based upon previously completed continuous core 

logging, two saturated sand zones are present between an upper clayey sand and lower stiff silty clay.  

The silty clay has been interpreted to be a stratum of sufficient competency to impede vertical flow.  The 

upper 10 to 15 feet of native sediment beneath the Site consists of clayey sands that transition into fine 

grained sandy layers, which are typically saturated.  These sandy water bearing sediments are present to 

approximately 35 feet below ground surface (bgs), ending at stiff clay.  The perched water table 

underlying the Site occurs at approximately 14 ft bgs based upon groundwater elevations in monitoring 

wells at the Site.     

3.1 Groundwater Quality 

The groundwater issues are not addressed in this report. The brief groundwater information included 

herein is presented with the intent of providing a succinct picture concerning the contamination in the soil 

and the impact, or lack thereof, of such contamination onto the groundwater quality.  

Based upon previous groundwater monitoring results, the groundwater flow direction at the Site is 

generally south and southwest.  The results of the previous investigations, including the previous soil 

remedial action, indicate that VOCs have been detected in the groundwater at the Site.  The predominant 

VOC (based upon frequency of detection) detected in groundwater at the Site with concentrations that 

exceed the CRWQCB Drinking Water Standard (5 micrograms per Liter [µg/L]) is perchloroethylene 

(PCE). Figure 5 presents the PCE concentrations in the monitoring wells and hydro-punch samples as of 

January 2006.  



7

4.0 METHANE ZONE DESIGNATION 

Ordinance No. 175790 amended Section 91.106.4.1 and Division 71 of Article 1, Chapter IX of the Los 

Angeles Municipal Code to establish citywide methane mitigation requirements and include more current 

construction standards to control methane intrusion into new buildings. 

Based on this amendment, the subject property is located within a designated “methane zone” as defined 

by the City of Los Angeles Building and Safety Code. A map with the Site’s location in the designated 

“Methane Zone” area is presented in Appendix A.  

The City of Los Angeles has methane mitigation requirements for new building construction.  Based on an 

initial review of the Los Angeles Municipal Code Methane Mitigation Requirements for sites located in the 

methane zone, at a minimum, installation of methane mitigation engineered systems consisting of an 

impermeable membrane and a sub-slab venting system will be required for development of the Site. The 

Methane Zone Mitigation Requirements Table 1, from the Los Angeles Municipal Code, is also presented 

in Appendix A.  Depending on the methane concentration and vapor pressure, additional mitigation 

measures may be required by the City of Los Angeles, in order to obtain a construction permit to develop 

the Site. Furthermore, methane was detected at the Site by a potential buyer’s consultant. The methane 

concentrations were in the 100ppm range.  No vapor pressure readings were collected. The implication of 

the methane zone designation is that any development of the Site entailing new building construction will 

trigger installation of the engineered methane mitigation measures. These measures would also mitigate 

the human health exposure risk to any volatile organics present in the soil and groundwater.   
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5.0 POST EXCAVATION INVESTIGATION  

Following the demolition and soil excavation activities at the Site in 2005, during a due diligence 

assessment conducted by a potential buyer’s environmental consultant in October and November 2005, 

low residual PCE concentrations were detected in the backfill material of the Buildings 1, 2, 3 and 11 

Areas. 

5.1 Additional Site Assessment  

Following such detection of low residual PCE in the backfill materials, further investigation was conducted 

to delineate the impacted areas of backfill and surface areas requiring treatment and to collect data 

necessary to support the preparation of a remedial action plan. The soil sampling assessment of the 

backfill material and other areas of the Site were presented in the RAWP, dated January 27, 2006 

prepared by PSI.  

5.2 Residual Concentrations in Backfill Material and Surface Samples 

The January 2006 analytical results indicated that PCE was above the CRWQCB Soil Screening Level of 

5 µg/kg in several samples.  PCE concentrations exceeded the Soil Screening Levels, with the highest 

concentration detected in the Buildings 1 and 2 Areas (200ug/kg).  The results of the investigation 

indicated that the residual PCE concentrations were limited to the backfill material in the Buildings 1, 2 

and 3 Areas. Unexpectedly, low PCE concentrations were also detected in the Building 11 Area which 

was used as an administrative building and no hazardous materials or PCE had been used in the 

administrative building.  Also impacted with low PCE concentrations was an area located adjacent to the 

Buildings 1, 2 and 3 excavations. The PCE concentrations in the surface samples were extremely low 

(highest concentration 19ug/Kg).  Figure 6 presents the soil sample locations and PCE concentrations 

detected in the soil by the potential buyer’s consultant and the follow up Site assessment.    

Based upon these results, it was assumed (for remediation design purposes) that VOCs were present 

within the entire backfilled area. Elevated PCE concentrations were detected in the Buildings 1 and 2 

Areas. The maximum PCE concentration detected in the soil in the Buildings 1 and 2 Areas was 

200ug/Kg. Several samples had higher PCE concentrations; however these soil samples were collected 

below groundwater table and had been impacted by the groundwater. The highest PCE concentrations 

detected in the Buildings 3 and 11 Areas were 93ug/kg and 64ug/kg, respectively.   A cross-section of the 

impacted backfill soil in the Buildings 1, 2 and 3 Areas is presented in Figure 7.  Cross sections of the 

impacted backfill materials in the Buildings 3 and 11 Areas are presented in Figures 8 and 9, to facilitate 

understanding of the impacted backfill areas subject to in-situ treatment. 
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6.0 IN SITU SOIL REMEDIATION (CHEMICAL OXIDATION) 

A remedial action plan was prepared to evaluate remedial alternatives for the residual concentrations 

identified at the Site and a remedial method was selected and the proposal was presented to the 

CRWQCB in the RAWP dated January 27, 2006, prepared by PSI.  

6.1 In Situ Treatment and Surface Impact Approach 

The selected method for remediation of the residual concentrations of VOCs in the backfill material was 

in-situ chemical oxidation using RegenOx, a chemical oxidant manufactured by Regenesis. The feasibility 

of this method was determined in a bench test and several pilot tests conducted at the Site earlier this 

year and presented in the RAWP, dated January 27, 2006 prepared by PSI.  

The proposed delivery system for chemical oxidation was direct injection using a Geoprobe™ unit and 

ancillary equipment (oxidant mixing tanks, pumps, etc.).  This technology was used to deliver the oxidant 

solution in the Building 11 Area. Soil mixing was selected to enhance treatment in the Buildings 1, 2 and 3 

Areas as well as for re-treatment of several recalcitrant cells in the Building 11 Area. This method was 

chosen for treatment in the Buildings 1, 2 and 3 Areas instead of injection, in order to achieve a faster 

treatment schedule while achieving a level of contact of the RegenOx chemical with the VOCs as good as 

or better than the injection method. 

The impacted surface area delineated during the post soil excavation and disposal was proposed to be 

scraped and the soil stockpiled on the Site in a staging area. The stockpile soil was tested in order to 

determine if remediation was necessary.   Any area requiring excavation in order to meet the final grade 

plan which was outside the known impacted area around the Buildings 1, 2 and 3 excavations was 

scraped and stockpiled at a different location on the Site for further testing.  In addition, additional surface 

sampling of the Site outside of the Buildings 1, 2, 3 and 11 excavations was conducted to ensure that 

there was no contamination outside of these areas.   

6.2 Chemical Oxidation Treatment Technology  

Chemical oxidation is a technology used for destroying (oxidizing) organic contaminants such as PCE, 

trichloroethylene (TCE) and 1,1,1-trichloroethane (TCA) (among others).  The chemical oxidant that was 

used was RegenOxTM manufactured by Regenesis, Inc. of San Clemente, California (Regenesis; 

www.regenesis.com ).  RegenOxTM is a solid alkaline oxidant that uses two parts: a sodium percarbonate 

complex; and a multi-part catalytic formula (activator).  The two parts were combined and mixed with 

water in the field to produce an effective oxidant and injected or mixed with the soil. The RegenOxTM 

calculation spreadsheets and the RegenOxTM Design and Application Manual were presented in RAWP 

dated January 27, 2006. 
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Total oxygen demand (TOD) data was collected during the pre-remediation sampling investigation as 

presented in the January 27, 2006 RAWP.  The TOD data was used to evaluate the amount of 

RegenOxTM needed to overcome the additional demand from the TOD. 

6.3 In-Situ Injection and Treatment (Building 11) 

The Building 11 Area was surveyed and a treatment grid was laid out in the field using construction 

stakes. Based on the field delineation of the grid, injection points spaced 7-feet on center were drilled to 

inject the oxidant into the subsurface.  The oxidant and activator were injected using a Geoprobe™ unit 

and ancillary equipment (oxidant mixing tanks, pumps, etc.).  The solution was injected under a pressure 

of 40 to 50 psi to a depth of 10 feet bgs. Four Geoprobe™ injection trucks were used concurrently to 

deliver the oxidant into the formation. See Photos 2 and 3 in Appendix B.  Between 350 and 500 gallons 

of solution were injected into the backfill material at each injection point. Several points required multiple 

re-injections due to refusal and/or due the solution breaking out to the surface.  

Three days to one week after the first round of injections, post-treatment soil samples were collected 

utilizing a Geoprobe™ unit.  The post-treatment soil samples were analyzed for VOCs.  The verification 

sampling methodology and soil samples analytical results are presented in Section 7 of this report. The 

cells that indicated post-treatment results for VOCs significantly higher than the Site cleanup levels were 

scheduled for a second round of treatment.  Re-treatment using the soil mixing method detailed below 

was performed for the following cells: 11A1, 11A3, 11A6, 11B6 and 11C2.  

6.4 In-Situ Soil Mixing and Treatment (Buildings 1, 2, and 3) 

In Situ Enhanced Soil Mixing is a remediation technology that is used to remediate soils contaminated 

with volatile organic compounds (VOCs).  

This technology combines soil mixing with the application of an oxidant solution, in this case RegenOx. 

The technology is used to treat contaminated soils, especially those with a fine-grained nature. 

Contaminants in the soils are oxidized in place by applying the oxidant, water and mixing them with the 

soil. The contact between the oxidant and the contaminant is facilitated by the mixing process. The 

process of mixing allows good access for reagent delivery to all soil particles and the interstices between 

particles. 

A high power excavator with a 3-foot diameter mixing tiller was used to mix the soils in the Buildings 1, 2 

and 3 Areas. See photos 5, 6 and 7. A high pressure delivery system was used to deliver the oxidant 

solution to the mixing unit.  The ancillary equipment used for injection (oxidant mixing tanks, pumps) was 

also used in combination with the mixing unit. 
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The Buildings 1, 2 and 3 Areas were surveyed and a treatment grid was laid out in the field using 

construction stakes. The grid size for a treatment cell was 30x30 feet and 10 feet depth. Nine rows A 

through I and four columns (8 through 11) were laid to create the grid in the Buildings 1, 2 and 3 Areas. 

Row A in the Building 1 Area was not treated since this row was outside the basement excavation foot 

print. Surface soil samples were collected in this area. An additional column (7) was included in the 

Building 3 Area to overlap the footprint of this Building Area. The soil in this area was treated to an 

approximate depth of 13 to 14 feet bgs.    

Post-treatment soil samples were collected and analyzed for VOCs as described in Section 7.  The 

success of the treatment was determined based on the post-remediation sampling results. When VOC 

concentrations were reduced to the CRWQCB Soil Screening Levels or higher Site specific cleanup 

levels (subject to CRWQCB guidance) that do not pose a threat to the groundwater, the treatment was 

deemed complete.  

6.5 Additional Treatment (Buildings 1, 2, 3 and 11)  

Each cell that indicated an elevated PCE concentration at one or more depths was retreated to that depth 

or in its entirety. Additional verification sampling was conducted for the retreated cells to verify the 

reduction in PCE concentrations. Several cells have required additional chemical oxidation treatments to 

reach low residual PCE concentrations.  Five cells required as many as six chemical oxidation treatments. 

Notwithstanding the repeated treatments, recalcitrant cells with PCE concentrations were encountered. In 

the Buildings 1 and 2 Areas, treatment cells 2C9 and 2G9 were treated two times. Treatment cell 2G10 

was treated three times and treatment cells 2E9, 2E10, 2E11, 2F10 and 2F11 were treated four or more 

times, with treatment cells 2E10 and 2E11 being treated six times each. The RegenOx has significantly 

reduced PCE concentrations for the entire Site and it is believed that the RegenOx treatment is effective; 

therefore, the PCE persistence in these treatment cells is surprising. Furthermore, the PCE 

concentrations detected in cells 2E10 and 2E11 have slightly increased after each of the last two 

treatments.  

It is important to note that a PCE groundwater plume is located beneath these recalcitrant cells. The 

persistence of PCE contamination in the soil in this limited area, after multiple treatments, could be 

attributed to the presence of the PCE groundwater plume beneath these cells. Although the mechanisms 

that cause the PCE persistence in these cells are not known, capillarity and/or soil gas transport could 

contribute to the PCE persistence. It is possible that the same mechanisms would create a “smear zone” 

if clean backfill material were to be used to replace the existing backfill in this areas as a soil remediation 

approach, and for this reason, excavation and replacement with clean soil is not proposed at this time as 

an effective remediation technique.  
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In the Building 3 Area only treatment cell 3H8 was treated two times. This cell was retreated successfully 

and PCE concentrations were lowered to 6.1ug/kg at 3 feet bgs,  5.9ug/kg at 6 feet bgs, and non-detect 

at 9 feet bgs.

Several cells were retreated two times in the Building 11 Area. These cells are 11A1, 11A3, 11A6, 11B6, 

and 11C2. The residual PCE concentrations in these cells have been significantly reduced. The highest 

PCE residual concentration (15ug/kg) was detected at 6 feet bgs in cell 11C1.   

6.6 Surface Soil Scraping and Land Piling  

An approximate area of 70 x 90 x 3 feet located adjacent to the excavation of Buildings 1 and 2 was 

delineated during pre-remediation investigation activities as impacted with low PCE concentration levels.  

The area was surveyed and marked with construction stakes. The area was scraped using an excavator 

and the soil (consisting primarily of crushed concrete) was segregated into a stockpile located in a staging 

area south of the Building 3 Area.  The soil was placed on an impermeable membrane and covered with 

plastic.  

During the concrete crushing and processing that occurred concurrently with building demolition, a 

shallow crown of processed material was created on top of the native soil, as illustrated in Figure 6. The 

depth of the processed material in the shallow crown ranged from less than an inch to a couple of feet.  

The clean processed material, forming the shallow crown, was scraped and placed in a second stockpile 

in a staging area located to the west of the Building 1 Area. Prior to setting the staging areas, surface soil 

samples were collected from the designated staging areas and analyzed to insure that the native soil was 

clean. Additional material was added to this clean-soil pile during soil rough grading, conducted to bring 

the surface grade to final grade. This stockpile was also placed on an impermeable membrane and 

covered with plastic, as a precautionary measure.  

Verification soil samples were collected from the impacted soil stockpile to confirm the presence of VOC 

concentrations and determine appropriate remedial options, if necessary, as presented in Section 7 

below. The clean soil pile was also sampled in case that this soil will be used as backfill material.  

All field construction work was conducted in delineated areas designated as “exclusion zones”. All heavy 

equipment required moving from an “exclusion zone” to a staging area, or a “non-exclusion zone”, was 

properly decontaminated.  The construction schedule was prepared to minimize the amount of 

movements from the “exclusion zone” to other areas. 

Based upon analytical results indicating that detected concentrations of VOCs in the balance of the land-

piled backfill materials were non-detect, these materials remained stockpiled on the Site for use as a 
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backfill and final grading of the Site after completion of the remedial activities.   
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7.0 SOIL VERIFICATION SAMPLING 

7.1 Soil Verification Sampling Plan - HVOCs 

The verification sampling plan presented herein consisted of collection and analyses of post treatment 

soil verification samples. The verification samples were collected from the backfill material in the 

excavations of Buildings 1, 2, 3, and 11. Soil samples were also collected from the potentially impacted 

stockpile created by surface soil scraping activities and the clean stockpile originating from the rough 

grading. The analytical results of the verification soil sampling are presented in Figure 10.  

7.1.1 Surface Soil Samples 

A 40-foot square spacing grid was marked in the field for the collection of soil surface samples after the soil 

was scraped.  The grid for the surface samples was delineated with stakes in the field based on surveyed 

control points. One soil sample was collected from each grid.  The samples were collected from the center 

of each grid at a depth of approximately 6-inch bgs. The soil samples were collected using a hand auger 

in accordance with standard protocol presented in Appendix D.  

The verification soil sampling grid was defined by rows A through G and columns 1 through 7 (Figure 12). On 

the north-east side of the property the surface soil sampling grid included cells 1A-8 through 1A-11 located in 

the Building 1 Area outside of the basement excavation area. The surface samples names were 

abbreviated to represent building number, (only when applicable) row and column (Example:  Sample 

1A8, meant Building 1, row A, and column 8). 

Additional Surface soil samples were collected from area adjacent to the northern property lines.  The 

sampling grid in this area was smaller. The samples collected from this area were abbreviated N1 through 

N11 (Figure 12).  

Soil samples were also collected from the south east side of the property which used to be a parking lot. A 

similar grid (40 x 40 feet) was marked with stakes in this area. Nine soil samples were collected and 

analyzed.  A total of 71 surface soil samples were collected and analyzed from the Site.    

7.1.2 Stock-Pile Soil  

The shallow soil scraped from the impacted surface area was stockpiled to the south of the Building 3 

Area. Verification soil samples were collected from stock pile to confirm the presence, if any, of VOC 

concentrations and determine appropriate remedial options, if necessary,  

Soil stockpile samples were collected using a hand auger in accordance with standard protocols as 

described in Appendix D. One soil sample for approximately each 30 cubic yards of soil was collected, for 
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a total of 23 soil samples.  

7.1.3  Buildings 1 and 2 

A horizontal sampling control grid based on 30 x 30 feet spacing was delineated in the Buildings 1, and 2 

Areas.  The sampling grid was marked in the field with construction stakes based on previously surveyed 

points. 

The grid for the Buildings 1 and 2 Areas consisted of seven rows (A through G), aligned in the north-south 

direction and 4 columns (8 through 11) aligned in the west-east direction. The soil sampling grid followed 

the footprint of the Buildings 1 and 2 basements (B through G). Surface soil samples were collected from 

the row A, since Building 1 did not have a basement in this area.  A total of 72 final soil samples (not 

including intermediate soil samples) were collected and analyzed from the backfill in the excavation of 

Buildings 1 and 2.  

The success of the treatment was evaluated based on analysis of post-treatment soil sampling analytical 

results.  If the post-treatment soil sampling results remained above Site specific cleanup levels, an 

additional round of oxidant application was performed.  74 post-remediation intermediate samples were 

collected and analyzed from nine cells which were retreated multiple times. 

7.1.4   Buildings 3 and 11 

Upon completion of demolition and initial soil excavation and removal, Building 3 excavation was 

backfilled to grade. The basement under Building 11 was also removed and the excavation was backfilled 

to grade.  Prior to soil treatment and verification sampling, the soil in the eastern portion of the Building 3 

Area was moved into the Buildings 1 and 2 Areas prior to treatment of soil at such locations.  This 

lowered the backfill material in this part of the Building 3 Area to approximately 4 feet bgs. This facilitated 

remediation equipment movement and soil mixing and treatment activities.    

A horizontal sampling grid 30 x 30 feet was delineated in the Buildings 11 and 3 Areas.  

The sampling grid was staked in the field prior to verification sampling.  The grid for the Building 3 Area 

consisted of five columns (7 through 11), aligned in the west-east direction and 2 rows (H and I), aligned 

in the north-south direction. The grid followed the footprint of the former Building 3 basement.  

Two soil samples were collected from each grid on the eastern side of the Building 3 Area (3H9 through 

3I11) at 2 and 5 feet below existing grade, equivalent to 6 and 9 feet bgs. The backfill material depth in 

this area was shallower, since no contamination was encountered beneath the basement of Building 3 in 

this area during initial soil excavation and disposal. Verification soil samples were collected at 3, 6 and 9 

feet for the western part of the excavation where the soil level had not been lowered. 
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A total of 24 final verification samples were collected and analyzed from the backfill material in the 

excavation of Building 3. The success of the treatment was evaluated based on evaluation of post-

treatment soil sampling analytical results.  The analytical results of the verification soil samples in the 

Building 3 Area are presented in Table 5 and Figure 13. 

The grid for the Building 11 Area consisted of seven columns (1 through 7), aligned in the west-east 

direction and three rows (A, B and C), aligned in the north-south direction. The grid followed the footprint 

of the former basement of Building 11.  

A total of 63 final verification samples were collected and analyzed from the backfill material in the 

excavation of Building 11. The success of the treatment was evaluated based on analysis of post-

treatment soil sampling analytical results. 

7.2 Soil Sampling Procedures and Analytical Method-HVOC 

A GeoprobeTM unit was used to drill the verification soil borings in the backfill material.  The borings were 

drilled to a depth of approximately 9 feet bgs.  Soil samples were selected for chemical analysis at each 

borehole location from depths at approximately 3, 6 and 9 ft bgs.  The soil samples were collected in 

accordance with the standard protocols presented in Appendix D. 

The selected soil samples for laboratory analysis were sent to the Environmental Support Technologies, 

mobile laboratory or to Centrum Analytical Laboratory. Both are California-certified analytical laboratories. 

The samples were analyzed for VOC using the United States Environmental Protection Agency (USEPA) 

Method 8260.  The soil samples were collected using the Method 5035. The laboratory analytical results 

of the verification soil samples are summarized in Tables 1 through 6 and Figures 10 and 12 through 15.  

As presented in Table 1 through 6, a few other VOCs were detected above analytical method detection 

limits, but PCE was used to define the extent of VOC impact as it is the most frequently detected 

constituent.  Tables 3 through 6 and Figure 15 present the total residual HVOC concentrations which are 

very similar with the residual PCE concentrations.   

7.3 Soil Analytical Results and Data Interpretation 

Based on the CRWQCB Interim Site Assessment and Clean-up Guidebook, dated May 1996, the soil 

clean-up criteria for volatile organic compounds that are protective of groundwater quality depend on 

physical properties of the impacted Site and chemical properties of the VOCs. Soil screening levels for 

the residual concentrations allowed to be left in soil for the contaminants of concern were calculated 

based on backfill material consisting of crushed concrete.  The crush concrete was considered to have an 
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equivalent permeability with sand and silty sand. The depth to groundwater used was 14 feet. However 

the Cone Penetration Testing and continuous core sampling suggest that at least 20% of the backfill 

consists of clay and at least 15% consists of silts. These percentages are not uniform in the backfill. The 

highest clay percentages were observed in the Buildings 1 and 2 Areas. Based on these assumptions, 

the screening levels for backfill materials presented in Table A and summarized below are very 

conservative numbers.  

TABLE A – Soil Screening Levels for Backfill Material Buildings 1, 2, 3 and 11  

Compound CRWQCB Soil 
Screening

ug/kg

USEPA

PRG

ug/kg

Tetrachloroethylene (PCE) 5 5700 

Trichloroethene(TCE) 5 2800 

1,1,1-Trichloroethane(TCA) 200 630000 

1,2-Dichloroethene(cis, trans) 6 430000 

1,1-Dichloroethene(DCE) 6 410000 

1,1-Dichloroethane(DCA) 5 6000 

The CRWQCB Soil Screening Levels calculated based on the CRWQCB Interim Site Assessment and 

Clean-up Guidebook, dated May 1996 were the presumed target clean-up levels during soil remediation 

activities.  

The Preliminary Remediation Goals (PRG’s) and Soil Screen Level prepared by the United States 

Environmental Protection Agency Region 9 are included above in the Table A to evaluate the potential 

human health risk based on exposure through  ingestion and dermal contact.  All residual concentrations 

are significantly below the PRG Levels.  For potential human exposure through inhalation, refer to Section 

8 concerning soil-gas concentration  

7.3.1 Surface Samples  

No PCE or total HVOCs were detected in any of the surface soil samples collected and analyzed. The 

analytical results are presented in Table 1 and the analytical results are presented on Figure 12.   
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7.3.2 Stock-Pile Samples  

No PCE or HVOCs were detected in any of the soil samples collected and analyzed from the potentially 

impacted stock piled soil or the clean stock pile soil. The analytical results are presented in Table 2. 

7.3.3 Buildings 1 and 2 

The analytical results of the verification samples in the Buildings 1 and 2 Areas confirmed that the 

residual concentrations in the vadose zone have been significantly reduced from a maximum of 

89,000ug/Kg, prior to the 2005 soil excavation and disposal, to a concentration of 100 ug/Kg after the 

recent soil oxidation and  treatment.  

Out of total of 72 final soil samples collected from the backfill material in the Buildings 1 and 2 Areas, 36 

samples or 50%, showed non-detect values or below 5 ug/Kg for PCE. The average residual PCE 

concentration in backfill material is approximately 12.22 ug/Kg.  The analytical results for the intermediate 

soil samples, obtained between treatments in several recalcitrant treatment grids, have not been included 

in this evaluation, since they were used to benchmark the reduction of concentrations after each 

treatment.

The highest residual PCE concentrations were detected in grids 2F10 (24/56/5.4 ug/Kg at 3, 6 and 9 feet 

bgs), 2F11 (29/58/82ug/kg), 2E10 (47/46/100ug/kg) and 2E11 (34,42,59ug/kg). These grids are located 

on top of the highest PCE concentration detected in the groundwater, approximately (6,000ug/L). 

Although no groundwater monitoring well is located in this area, a water sample was collected from the 

excavation during initial remediation.  Subsequently, vertical migration of the residual contaminant to 

groundwater would not further deteriorate the groundwater quality beneath the Site.  

Furthermore, the treatment cells 2F10, 2F11 have each been treated 6 times. The adjacent treatment 

cells  2E10 and 2E11, located on top of the groundwater plume,  have also been treated four and five 

times respectively. As previously discussed,  other contaminant transport mechanisms, such as capillarity 

and soil gas could contribute to the PCE persistence in these areas.  

7.3.4 Buildings 3 and 11 

The analytical results of the verification samples in the Buildings 3 and 11 Areas confirmed the excellent 

remediation results obtained in these buildings.  

Residual concentrations in the vadose zone in the Building 3 Area were significantly reduced, from a 

maximum of 25,000ug/Kg prior to the 2005 soil excavation and disposal, to a maximum concentration of 

below 6.1ug/Kg, after excavation and disposal and the recent soil oxidation treatment.  
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Out of a total of 24 final soil verification samples, collected from the backfill material in the excavation of  

Building 3,  20  samples (83%) were  non-detect. Three soil samples indicated PCE concentrations of 5 to 

6.1ug/kg. The average residual PCE concentration in backfill material in the excavation of Building 3, was 

0.93 ug/kg. Therefore, the soil in the Building 3 Area could be considered clean and does not pose a 

threat to groundwater quality and human health the safety.  

Similar results were obtained for the Building 11 Area. As presented in previous sections, no hazardous 

materials were used in this building and therefore soil remediation using excavation and disposal was not 

conducted. The highest PCE concentration detected in the backfill material, during the initial assessment, 

was 54ug/kg. However, additional soil sampling conducted during the pilot test, identified PCE 

concentrations of 110ug/Kg. The residual PCE concentrations in the Building 11 Area were reduced from 

a maximum concentration of approximately 110ug/Kg to a highest concentration of 15 ug/kg. 33 samples 

(over 50%) were non-detect, out of a total of 63 final verification soil samples collected and analyzed. 51 

samples (80%) showed PCE concentrations lower than 10ug/Kg. The average PCE concentration in the 

residual samples was 4ug/kg.  

In conclusion, the residual PCE concentrations in the Building 11 Area, are randomly distributed and do 

not appear to cluster.  

The total HVOC residual concentrations in the Building 11 Area are identical with PCE concentrations, 

since no other HVOC was detected in any of the samples.  

Although several residual PCE concentrations exceed the PCE screening level of 5ug/kg, the residual 

concentrations do not appear to pose a threat to the groundwater quality beneath the Site. All PCE 

concentrations were significantly lower than the PRG values promulgated by EPA.  

7.4  Intermediate Soil Sample Analytical Results 

Each cell that indicated an elevated PCE concentration at one or more depths was retreated to that depth 

or in its entirety. Additional post-remediation sampling was conducted for the retreated cells to verify the 

reduction in PCE concentrations.  The analytical results for these intermediate samples are presented in 

Table 7. 

The highlighted treatment cells in the Buildings 1, 2, 3, and 11 Areas in Figure 11 represent cells where 

re-treatment occurred.   
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7.5 Soil Verification Emergent Chemicals (Buildings 1, 2, 3 and 4) 

An individual soil sampling grid was established for each of the Buildings 1, 2, 3 and 11 Areas.  Each 

sampling grid was marked in the field with construction stakes based on previously surveyed points. 

7.5.1 Soil Sampling Plan – Emergent Chemicals 

The CRWQCB has asked CFI to conduct analyses for emergent chemicals 1,4-Dioxane and 1,2,3-

Trichloropropane.  A 50-foot by 50-foot grid was selected for collection of the emergent chemical samples in 

the Buildings 1 and 2 Areas. The Buildings 1 and 2 Areas were divided in six verification sampling cells and 

soil samples were collected from the center of each cell.  The verification soil sampling grid was defined by 

rows A, B and C and columns 1 and 2. An EC abbreviation was placed after each sample to denote 

“emergent chemical” sampling point. A total of six soil borings were drilled in the Buildings 1 and 2 Areas. A 

total of 18 soil samples were collected using EPA Method 5035 and Encore samples were and analyzed 

for 1,4-Dioxane and 1, 2, 3–Trichloropropane. 

An 80-foot by 60-foot grid was selected for collection of the emergent chemical samples in the Building 3 

Area. The Building 3 Area was divided in two cells and one boring was drilled in the center of each cell.  The 

verification soil sampling grid was defined by row A and columns 1 and 2. A total of two soil borings were 

drilled in the Building 3 Area. A total of 6 soil samples were collected and analyzed. 

An 80-foot by 40-foot grid was selected for collection of the emergent chemical samples in the Building 11 

Area. The Building 11 Area was divided in four cells and one borings was drilled in the center of each cell.  

The verification soil sampling grid was defined by rows A and B and columns 1 and 2.  A total of four soil 

borings were drilled in the Building 11 Area. A total of 12 soil samples were collected and analyzed  

7.5.2 Soil Sampling Procedures – Emergent Chemicals 

The sampling procedures were identical with HVOC sampling (See Section 7.2). One soil sample was 

collected from the center of each grid at the depths of 3, 6 and 9 feet bgs using a GeoProbe direct-push 

rig.     

7.5.3 Soil Samples Analytical Methods- Emergent Chemicals 

The soil samples were analyzed for emergent chemicals specifically 1,4-Dioxane by Method 8270C 

(Reporting Limit 2 ug/kg) and 1,2,3-Trichloropropane by EPA Method (Reporting Limit 5mg/kg). All soil 

samples were collected in accordance with standard protocols presented in Appendix D.

7.5.4 Emergent Chemicals Analytical Results 

1,4-Dioxane and 1,2,3-Trichloropropane concentrations were not detected in any of the 36 soil samples 
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collected and analyzed at the Site. The analytical results are presented in Table 8 and Figure 16.  

7.5.5 Other Constituents of Concern  (Buildings 1, 2, 3, and 11) 

Heavy Metals were detected in the previous assessment at or below the background levels at the Site 

and additional sampling for heavy metals was not conducted.  

Naphthalene and styrene were the most prevalent constituents of concern other than chlorinated solvents 

that were detected in verification samples. There is no historic evidence to suggest that naphthalene or 

styrene were used at the Site.  However, the Site is located within the methane zone and the presence of 

methane is associated with heavy oils and petroleum products which may explain the presence of 

naphthalene and styrene.  

Naphthalene and styrene were not detected in any of the soil gas samples.  

At present concentrations in soil, naphthalene and styrene do not pose a threat to the groundwater.  
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8.0 SOIL GAS SAMPLING 

Soil gas sampling was requested by the CRWQCB during in a meeting on May 24, 2006. Representatives 

from CFI, PSI and the CRWQCB were present.  

Previously a soil gas survey conducted in October 2004 by a potential buyer’s consultant yielded few soil-

gas sample results. Soil-gas probes were installed at various locations throughout the Site and soil-gas 

sampled were attempted to be collected. Due to the tight formation (primarily clayey soils) beneath the 

Site, most of the points could not be sampled.  Additional soil - gas work was not recommended as an 

investigative or verification sampling tool for the native soil.   

Despite these difficulties, soil gas samples were collected from backfill material consisting of Site 

processed materials (primarily crushed concrete) and sands, silts and clayey soils. The soil-gas sampling 

plan presented below includes soil-gas sample collection in the backfill material in the excavations of 

Buildings 1, 2, 3 and 11.  

8.1 Soil Gas Sampling Plan  

A soil-gas sampling plan was prepared prior to field activities. The purpose of the soil-gas sampling was 

to provide preliminary screening values for volatile organic compounds (VOCs) in the backfill material 

post remediation.  

The soil gas sampling plan included installing soil-gas probes to approximately 5 and 10 feet bgs at each 

soil gas point.  A total of 22 soil gas sampling points were selected throughout the Buildings 1, 2, 3 and 

11 Areas. The soil-gas sampling probes were installed in the center of each sampling grid. The soil gas 

sampling grid was established in the field based on the previously surveyed points. The soil gas samples 

were noted with SG for soil gas. 

8.2 Soil Gas Probe Installation  

The soil vapor survey was conducted in June, 2006 using a limited access Geoprobe GH42 drill rig and a 

Geoprobe 66D Track drill rig.  The soil gas sampling plan included installing soil-gas probes to 

approximately 5 and 10 feet bgs., at 22 locations throughout the Buildings 1, 2, 3 and 11 Areas. The soil-

gas probes were constructed of Teflon tubing lowered to the bottom of each boring. The boring was filled 

with sand and then bentonite chips and allowed to sit for at least 30 minutes to recharge the boring with 

soil gas prior to sampling. 
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Building 1 and 2 
A sampling grid was selected for collection of the soil-gas samples in the Buildings 1 and 2 Areas. The 

Buildings 1 and 2 Areas were divided into a total of ten grids and soil-gas samples were collected from the 

center of each grid.  The soil-gas grid was defined by rows A, B, C, D and E, columns 1 and 2.  A total of 10 

points and 20 soil-gas probes were installed in the Buildings 1 and 2 Areas. A total of 20 soil-gas samples 

were collected and analyzed. 

Building 3 

A soil-gas sampling grid was selected for collection of the soil-gas samples in the Building 3 Area. The 

Building 3 Area was divided in four grids and two soil gas probes were installed in the center of each grid.  

The soil-gas sampling grid was defined by row A and B and columns 1 and 2.  A total of eight soil-gas 

probes were installed in the Building 3 Area and a total of eight soil-gas samples were collected and 

analyzed at the Site for VOCs. 

Building 11
A soil-gas sampling grid was selected for collection of the soil-gas samples in the Building 11 Area. The area 

was divided in eight grids and two soil-gas probes were installed in the center of each grid.  The soil-gas 

sampling grid was defined by row A and B and columns 1 through 4.  A total of sixteen soil-gas probes were 

installed in the Building 11 Area and a total of sixteen soil-gas samples were collected and analyzed at 

the Site.

Upon completion of soil-gas sampling all probes were removed or filled with bentonite, as appropriate.  

Locations of the soil-gas probes are shown on Figure 17. 

8.3 Soil Gas Sampling Procedures 

Prior to sampling, barometric pressure was measured in each probe to insure that vapor samples were 

not conducted during increasing barometric pressure from a pre-frontal weather condition. The Teflon 

tubing was connected at the surface to a small pump which was used to pull the soil vapor through the 

tubing and into a valved glass bulb. The soil gas sampling protocol is presented in Appendix E. The soil 

vapor samples were analyzed on-Site for VOC, gas using gas chromatography/flame ionization detector 

(GC/FID) using a mobile laboratory.  Quality Control (QC) processes were performed by the mobile 

laboratory and included batch accuracy, batch precision and matrix duplicate processes.   

The soil gas samples were collected and analyzed for VOCs by an on site mobile California state certified 

laboratory using United States Environmental Protection Agency (EPA) Method 8260. The selected 

laboratory detection limit was 0.2ug/L. 
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8.4 Soil-Gas Analytical Results and Data Interpretation 

Of the 44 samples, seven samples had non-detect levels of VOCs.  The remaining samples indicated 

concentrations ranging from 0.11ug/L to 190ug/L for PCE. Other constituents of concern such as 1,1,1-

trichloroethane, were also detected in these samples. The analytical results of the soil-gas samples are 

presented in Table 9 and Figure 17. 

There are two documents typically used for the evaluation of future indoor air quality.  They are the

Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air published by Cal 

EPA-DTSC, dated February 7, 2005 and the Use of California Human Health Screening Levels 

(CHHSL’s) in Evalution of Contaminated Properties, dated January 2005. These documents are helpful in 

establishing target soil clean-up goals for soil at a property.  

For a typical property, the soil gas samples would need to achieve the Indoor Human Health Screening 

Levels obtained from the California Human Health Screening Levels adjusted for the appropriate 

attenuation factor and the appropriate cancer risk factor for the proposed commercial development. The 

Table below presents an excerpt for the constituents of concern from the California Human Health 

Screening Levels for Indoor Air and Soil Gas for Shallow Soil Gas, for Vapor Intrusion for Commercial 

Use Only. This table was included in Appendix E and summarized below for the detected constituents at 

the Site.

SHALLOW SOIL GAS HUMAN HEALTH SCREENING LEVELS (VAPOR INTRUSION) 

Chemical  
COMERCIAL/INDUSTRIAL  

Use Only (ug/L) 

Tetrachloroethylene (PCE ) 0.603 

1,1,1 Trichloroethane (TCA) 2790  

Naphthalene 0.106 

The screening levels presented above are based on soil gas samples collected at 1.5 meters 

(approximately 4.5 feet) below a building foundation or the ground surface and are intended to predict 

vapor intrusion.  

However, since the Site development requires installation of a vapor barrier and subterranean venting 

system the attenuation factor will be 1. Thus, no vapor will seep into the buildings. Furthermore, the 

subterranean venting system required to be installed below the vapor barrier is designed to prevent vapor 

accumulation and pressure build-up below the barrier.  Therefore, the screening levels presented herein 

do not apply to the Site specific building requirements.  
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9.0 FINDINGS AND CONCLUSIONS  

� Approximately 3,166 cubic yards of chlorinated hydrocarbon impacted soil was removed, 

transported and properly disposed of, as part of the 2005 initial soil remedial action 

contemporaneously with building demolition activities on the Site.  The soil was excavated 

approximately 3 feet below the basement of Buildings 1, 2 and 3, to groundwater. No impacted 

soil was left in place in the vadose zone above the groundwater table beneath the former 

Buildings 1, 2 and 3. Notwithstanding the screening and segregation protocols utilized during soil 

excavation and disposal, residual soil contamination was detected in the excavation backfill 

during a due diligence assessment in October/November 2005 associated with a proposed real 

estate transaction.

� The follow up assessment confirmed that residual contamination in the soil was limited to the 

backfill material in the excavation of Buildings 1, 2, 3 and 11 and a limited surface area adjacent 

to the Buildings 1, 2 and 3 Areas. The vertical extent of residual contamination in the backfill 

material was limited by the presence of groundwater at 14 feet bgs. 

� Soil remediation was conducted at the Site in the areas of concern defined as the backfill material 

in the excavation of Buildings 1, 2, 3 and 11 and the adjacent, limited surface area.  The soil 

remediation for the backfill materials consisted of injection and/or mixing and treatment with 

RegenOx, an oxidation agent supplied by Regenesis, Inc. The backfill material in the excavation 

of Buildings 1, 2, 3 and 11 was treated in place in a systematic manner using a grid pattern 

defining individual treatment cells. Upon completion of the treatment, soil verification samples 

were collected from the treated areas, using a similar soil sampling grid pattern. The verification 

soil sample confirmed that PCE concentrations in the backfill material were significantly lowered 

with most PCE concentrations below 5ug/kg.  

� The PCE concentrations in the Buildings 1 and 2 Areas were reduced to an average 

concentration of less than 12ug/kg. The highest PCE concentration in the Building 2 Area was 

reduced from over 89,000ug/kg to a maximum 100ug/kg. A few recalcitrant cells, located on the 

east side of the Building 2 Area, required multiple treatments. Residual PCE concentrations that 

were higher than the soil screening levels calculated based on CRWQCB Interim Site 

Assessment and Clean-up Guidebook, dated May 1996, appear to be present in the backfill 

material in the same area of elevated soil gas concentrations. This area is located above the high 

PCE concentrations detected in the soil samples collected below groundwater (890ug/kg) during 

soil excavation and disposal conducted last year.  If left in place, the soil in this area would not 

further degrade the groundwater quality, due to the presence of elevated PCE concentrations in 
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the groundwater plume in this area. The residual PCE concentrations across the Site are lower 

than the PRG values promulgated by the EPA. 

� The in-situ oxidation with RegenOx has been proven successful in reducing the PCE 

concentrations in the backfill material in all the building excavations. However, several treatment 

cells in the Building 2 Area have been retreated as many as six times. This area is located above 

the groundwater plume and contaminant transport mechanisms, such as soil gas migration and/or 

groundwater upward movement through capillarity, are suspected to cause the persistence of low 

PCE residual concentrations in the soil. Again, this area displayed the highest PCE 

concentrations in soil gas. 

� Similarly, the PCE concentrations in the Buildings 3 and 11 Areas were reduced to an average 

concentration of less than 1ug/kg and 4ug/kg, respectively. The highest PCE concentration in the 

Building 3 Area was reduced from over 2,500ug/kg to 6.1ug/kg. The maximum residual PCE 

concentration in the Building 11 Area was 15 ug/kg.  The few residual PCE concentrations that 

were marginally higher than the Soil Screening Level calculated based on CRWQCB Interim Site 

Assessment and Clean-up Guidebook, dated May 1996, appear to be randomly present in the 

backfill material of these buildings.   These residual PCE concentrations, if left in place do note 

pose a threat to groundwater. The residual PCE concentrations in these Building Areas are also 

lower than the PRG values, promulgated by the EPA. 

� The total HVOC final concentrations are also low in all the Building Areas since few breakdown 

products were detected in the soil samples.  

� Section 91.106.4.1 and Division 71 of Article 1, Chapter IX of the Los Angeles Municipal Code 

designated the Site in the “methane zone” as defined by the City of Los Angeles Building and 

Safety Code.  The section establishes citywide methane mitigation requirements and includes 

more current construction standards to control methane intrusion into buildings. The City of Los 

Angeles has methane mitigation requirements for new building construction in the restricted area 

such as the “methane zone”. Based on an initial review of the Los Angeles Municipal Code 

Methane Mitigation Requirements for Sites located in the methane zone, at a minimum, methane 

mitigation engineered systems consisting of an impermeable membrane, and a sub-slab venting 

system, will be required to be installed. Depending on the methane concentration and vapor 

pressure, additional mitigation measures may be required by the City of Los Angeles Building and 

Safety, in order to obtain a construction permit to develop the Site. Therefore, these engineered 

methods will mitigate all vapor intrusion issues. 
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� Soil-gas sampling revealed PCE concentrations that exceeded the State of California Human 

Health Screening Levels (CHHSLs) for vapor intrusion for commercial/industrial land use in all the 

Building Areas.   Out of 44 soil-gas samples collected 32 exceeded the CHHSLs. The highest 

PCE soil gas concentration was detected in the Building 2 Area at 10 feet in sample 2C2-SG. 

This soil gas sample was collected in the same general area as the soil samples that revealed 

recalcitrant PCE concentrations detected in treatment cells 2E10 and 2E11. Furthermore, the 

area coincides with one of the “areas of concern” delineated during the previous soil excavation 

and disposal activities, conducted in 2005. Because the impacted soil in this area was removed to 

groundwater during the initial soil excavation and disposal, the elevated residual PCE 

concentrations are most likely present in groundwater. In conclusion, based on the evaluation of 

the soil gas results and distribution of PCE concentrations in soil gas it appears that the PCE in 

soil gas originate from the impacted groundwater plume  

� The soil gas PCE concentrations detected in the Buildings 11 and 3 Areas are in general lower 

than in the Buildings 1 and 2 Areas. Half of the soil gas samples collected in the Building 11 Area 

at depths of 5 and 10 feet bgs and 25 feet from the property line were non-detect. The remaining 

soil gas samples displayed relatively low PCE concentrations, although higher than the CHHSLs.  

Since this is an area of backfill with higher permeability and pore space than the surrounding area 

consisting of tight clayey soil, the off gas from the groundwater plume located beneath the 

eastern side of the backfill may migrate and accumulate in this space. Furthermore, horizontal 

migration of the vapors outside of the backfill material, although possible, is most likely minimized 

by the presence of very tight clayey soils observed beneath the Site.   

� The development of the Site requires, at the minimum, a vapor barrier and a subterranean 

venting system to mitigate the methane intrusion risk. These engineered control system will also 

mitigate the potential for vapor intrusion and human health risk from exposure through vapor 

inhalation. Therefore, the potential impact to human health and safety from vapor inhalation 

originating from residual PCE concentrations in the soil, as wells as vapor migration from the 

groundwater plume, would be eliminated after the Site development by the installation of 

engineered methane mitigation structures required by the City of Los Angeles Building and Safety 

Code.

� Soil contamination with emergent constituents 1,4-Dioxane and 1,2,3-Trichloropropane was not 

detected in any of the verification samples collected from the backfill material in the excavations 

of Buildings 1, 2, 3 and 11. Therefore, there is no perceived risk to groundwater, or human health 

and safety, from these constituents.  
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� In previous site assessments, soil samples were analyzed for heavy metals, total extractable 

petroleum hydrocarbons, diesel, and total recoverable petroleum hydrocarbons. Heavy metal 

concentrations were consistent with background levels and petroleum hydrocarbons were not 

detected in most of the samples analyzed. The limited amount of impacted soil with petroleum 

hydrocarbons detected on the north side of the property was excavated, transported and properly 

disposed of, in accordance with applicable laws and regulations, as part of the initial assessment. 

� Naphthalene and Styrene concentrations levels were detected in a significant number of samples. 

The source of these constituents is unknown; however they may have occurred naturally. The 

vapor barrier required to be installed will further reduce the potential for vapor exposure and the 

subterranean venting system will enhance evaporation of these constituents.   Due to the physical 

and chemical characteristics of these constituents, it is expected that Naphthalene and Styrene 

concentrations in the backfill material will decrease rapidly.  
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10.0  RECOMMENDATIONS 

� Based on the remediation activities and soil verification sampling results “No Further Action” for 

soil is recommended at the Site.  

� The chlorinated hydrocarbon concentrations in the groundwater samples are higher than the 

CRWQCB guidelines for clean-up levels for the constituents of concern in several monitoring wells 

and further groundwater monitoring and analysis is recommended.   
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3960 Gilman Street 
Long Beach, CA  90815 
562/597-3977
Fax 562/597-8459

Consolidated Film Industries 

959 Seward Street 
Hollywood, California

PROJECT NO:  562-6G001 

Figure 1: Site Location 

Map:
Hollywood, California Quadrangle 
7.5’ USGS Topographic Map 

Scale: 1: 16,000 
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