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1. INTRODUCTION 
On behalf of MacArthur Boulevard Associates (MBA), AEI Consultants (AEI) is pleased to present 
this document describing the Vapor Intrusion Mitigation Plan (VIMP) for the new Shoe Palace 
tenant space, at the Former Young’s Cleaners in the Foothill Square Shopping Center (GeoTracker 
ID SL18344764) at 10700 MacArthur Blvd. Oakland, California (“the Site”).  Subsurface 
investigations performed at the Site have identified tetrachloroethylene (PCE) in soil, soil vapor, 
and groundwater at the Site, released from the former operations of Young’s Cleaners at the Site.  
Indoor air samples collected at the Site suggest that vapor intrusion of PCE-affected soil vapor is 
occurring at the Site and impacting indoor air quality.  At the request of the Alameda County 
Department of Environmental Heath (DEH), AEI has prepared this VIMP to describe the 
installation of a vapor barrier as part of tenant improvements prior to occupancy by the new 
tenant, Shoe Palace, evaluation of the heating, ventilation, and air conditioning (HVAC) systems 
serving the new tenant and the existing Rainbow Apparel tenant, and performance monitoring. 

2. BACKGROUND  
The Site is approximately 13.5 acres in size and is currently developed with the Foothill Square 
Shopping Center.  The shopping center consists of five buildings, totaling approximately 155,600 
square feet.  The area of concern is the former Young’s Cleaners, located on the north side of 
the property.  The Site includes a multi-tenant commercial shopping center which was recently 
purchased from MBA by WAC Enterprise FHS, LLC (WAC) on November 2, 2016.   

Young’s Cleaners previously operated within a tenant space within a multi-tenant commercial 
building located at 10700 MacArthur Blvd in the City of Oakland, California (APN 47-5589-1-13). 
This VIMP addresses the installation of a barrier system as part of tenant improvements of a 
6,000 square-foot tenant space for use by Shoe Palace.  The Site vicinity is shown on Figure 1.   
Figure 2 presents a detailed Site plan focused on the tenant improvement area.   

Young’s Cleaners operated at the Site from 1984 to 1995 and has been identified as the source 
of PCE in the subsurface. Based on historical environmental investigations conducted at this Site, 
PCE and its degradation products have been identified in environmental media at the Site. The 
Site currently maintains a Site Management Plan (SMP) dated January 29, 2012, that provides 
communication of the known contamination and administrative controls for the excavation and 
handling of impacted media.  

Remedial and mitigation actions completed at the Site consist of excavation of impacted soils and 
the installation and operation of a sub-slab depressurization system (SSDS) and a soil vapor 
extraction and treatment system (SVET).  Routine Groundwater monitoring has been conducted 
at the Site since 1999.   

A soil vapor extraction well, VE-1 was installed at the Site.  SVE well VE-1 is a four-inch diameter 
vapor well set to a total depth of 12-feet below ground surface (bgs) with five-feet of screen set 
at depth.  Six sub-slab depressurization sumps have been installed consisting of an approximately 
20-inch long four-inch diameter vapor well placed within gravel.  Extraction from the SVE well 
and sub-slab depressurization sumps commenced on January 14, 2014 and operation of the 
system continues to-date. 
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As documented in AEI’s Indoor Air Sampling Report dated September 20, 2016, two indoor air 
samples were collected during August 2016 at the request of the DEH to assess indoor air quality 
at the Site. Both PCE and its degradation product trichloroethylene (TCE) were present in the 
indoor air samples collected during the August 2016 sampling event, with PCE being present at 
levels exceeding the applicable screening level as provided in the California Regional Water 
Quality Control Board, San Francisco Bay Region Interim Final Environmental Screening Levels 
(ESLs) dated February 2016 as determined by the San Francisco Bay Regional Water Quality 
Control Board (RWQCB). At the request of the DEH, AEI conducted a second round of indoor air 
sampling to further assess the potential threat to human health from vapor intrusion in December 
2016 as documented in the AEI’s Additional Indoor Air Sampling Report dated January 10, 2017. 
PCE and its degradation products were positively identified in each of the six indoor air samples 
collected as part of the December indoor air sampling, with one sample (IA-3) exceeding the 
applicable commercial ESL. Based on the results of historical indoor air sampling events, the DEH 
requested in a letter dated February 16, 2017, and in a subsequent email dated March 1, 2017, 
that a work plan be prepared to address vapor intrusion issues at the Site in a manner which 
would be protective of human health and would include, at a minimum, the following components: 

a) The extents and components of the proposed VIMS engineering controls, including conceptual 
design details and schematics; 

b) The procedures for general installation, quality assurance, and quality control (QA/QC) 
measures, and performance monitoring of the VIMS; and    

c) Proposed development and implementation of administrative controls, including the 
implementation of soil management, hazard communication, and risk management plans. 

This VIMP has been prepared to meet those requirements. 

3. PLANNED USE AND DEVELOPMENT 
The Site is currently vacant and undergoing tenant improvements for occupancy by Shoe Palace, 
a retail shoe store. Tenant improvement construction drawings are provided in Appendix A. 
Tenant improvements which have or may affect potentially impacted soils or which are relevant 
to the development of the VIMP are highlighted below: 

• Installation of two new bathrooms in the northern corner of the tenant space, including 
trenching for the installation of sanitary sewer and domestic water lines as depicted in 
Figure 3. 

• Installation of sub-slab electrical trench to center of sales area.  

In addition to the tenant improvement considerations identified above, seismic requirements for 
securing shelves in the sales or stock area may require penetrating the foundation for the 
installation of lag bolts or the use of adhesives.  
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3.1. Activities Performed 
As the tenant improvement has been commencing, changes to the foundation and excavation of 
potential impacted soils as part of tenant improvements has been performed.  These activities 
have been limited to two areas as depicted in Figure 3, including: 

• Approximately 23 linear feet of trenching was excavated to a depth of 6-inches below the 
concrete floor slab for the installation of subgrade electrical lines to a pedestal located near 
the center of the sales floor. 

• Approximately 40 linear feet of trenching was excavated to a depth of 36-inches the concrete 
floor slab to allow for the installation of sanitary sewer and domestic water lines for two 
restrooms located in the northern corner of the tenant space. 

Soils excavated as part of these tenant improvements have been stock piled on-site pending 
testing for off-site disposal. No sidewall samples or other environmental sampling was conducted 
during these excavation activities.   

4. CHEMICALS OF POTENTIAL CONCERN AND MITIGATION GOALS 
Chemicals of potential concern (COPCs) were selected based on the known historical use of the 
Site and available historical analytical data. A detailed description of the selection of COPCs is 
provided in the SMP. The primary COPCs for vapor intrusion include: PCE, trichloroethylene (TCE), 
cis-1,2-dichloroethene (DCE), and vinyl chloride. 

To assess whether the concentrations of CPOCs identified in soil vapor beneath the Site pose a 
significant potential risk to human health under a commercial use scenario, AEI compared the 
detected concentrations to the Tier II Environmental Screening Levels developed by the California 
Regional Water Quality Control Board, San Francisco Bay Region for the protection of human 
health under a commercial exposure scenario for soil vapor intrusion (Table SG-1) and indoor air 
(IA-1).  The selected screening levels are summarized in Table A below. 

Table A – Summary of Commercial Exposure Screening Levels 

Chemical 
Indoor Air Goal 

(µg/m3) 

Soil Vapor 
Tier II ESL 

(µg/m3) 

PCE 2.1 2,100 

TCE 3.0 3,000 

cis-1,2-DCE 35 35,000 

Vinyl Chloride 0.16 160 
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5. PROPOSED VAPOR INTRUSION CONTROLS 
To address the potential risk to indoor air quality posed by the presence of COPCs in soil vapor 
at concentrations above their respective screening levels, AEI proposes to augment the existing 
SSDS system by installing and maintaining a vapor intrusion mitigation system within the new 
Shoe Palace tenant space, and maintaining proper operation of the heating, ventilation, and air 
conditioning (HVAC) systems for the affected building such that a positive pressure environment 
inside the building interior is maintained.  

The engineered barrier system within Shoe Palace is intended to sufficiently retard the migration 
of COPC-affected soil vapor into the on-site building such that COPCs in soil vapor no longer 
represent a potentially unacceptable risk to human health.  Proper operation of the HVAC system 
within Shoe Palace is intended to provide redundancy in the event of failures in the engineered 
barrier system, and to reduce the potential for vapor intrusion within the Rainbow Apparel tenant 
space.  

The proposed VIMS will be installed and maintained in general accordance with the October 2011 
Vapor Intrusion Mitigation Advisory, Revision 1, Final (VIMA) issued by the DTSC. 

5.1. Design Basis 
The purpose of the proposed vapor intrusion controls is to further augment the SSDS system at 
the Site as additional measures to protect indoor air quality from the potential of vapor intrusion 
of VOC-affected soil vapor.  The additional vapor intrusion controls include the installation of a 
vapor barrier system within the new Shoe Palace tenant space and confirming and maintaining 
the proper operation of the HVAC systems, which together will further limit the potential for vapor 
intrusion and further protect indoor air quality. 

AEI proposes to use Land Science Technologies Retro-Coat™ vapor intrusion coating system to 
provide a physical barrier to vapor intrusion.  The Retro-Coat™ system will be applied to the 
existing concrete floor of the Shoe Palace tenant space as part of tenant improvements.  The 
system includes cleaning the concrete surface, sealing cracks or penetrations greater than 1/8th 
of an inch, installation of a six-mil coat of Retro-Coat™ primer followed by a 20-mil application of 
Retro-Coat™. 

To further protect indoor air quality, the existing HVAC systems servicing both Shoe Palace and 
Rainbow Apparel tenant spaces will be evaluated and modified as needed.  The intent of the 
evaluation is to ensure that the HVAC system is operating properly and providing sufficient 
makeup air such that the building is not operated at a negative pressure, but at either a neutral 
to positive pressure. 

These activities are presented in detail below. 

5.2. Retro-Coat™ Installation 
This section presents the method of installation of the Retro-Coat™ vapor barrier system to be 
installed within the 6,000-suqare-foot Shoe Palace tenant space as shown on Figure 4.  
Installation details are presented in Figure 5.  
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5.2.1. Closure of Potential Preferential Pathways  
Potential preferential pathways for the migration of PCE-affected soil vapor, such as cracks or 
penetrations through the foundation or unused utilities will be closed and sealed prior to the 
installation of the vapor barrier system. AEI and the application contractor will first visually inspect 
the Site for potential preferential pathways. Observable cracks, minor punctures, or small 
diameter preferential vapor migration pathways greater than 1/8th of an inch will be sealed using 
the appropriate Retro-Coat™ product. This process will at a minimum include applying the 
appropriate Retro-Coat™ product to the following: 

a) The base of all pipe and conduit penetrations to the slab 
b) Along expansion joints, saw cuts, or other separations between concrete slabs 
c) Along vertical to horizontal transitions 
d) Cracks, minor punctures, or damage to the slab greater than 1/8th of an inch that are 

accessible and bridgeable with Retro-Coat™ products. 
Larger cracks, punctures, or penetrations which are not bridgeable with a Retro-Coat™ product, 
if identified, will be filled using neat cement grout, prior to application of the appropriate Retro-
Coat™ product. Unused utilities will be abandoned and sealed where appropriate using fiberglass 
wadding and 3M Fire Barrier Sealant (3M CP 25WB), or approved equivalent, to limit the potential 
migration of vapors. 

The existing sub-slab and soil vapor probes will be protected during the installation and tenant 
improvements, to allow for access and future sampling. 

5.2.2. Barrier System Application 
Application of the Retro-Coat™ vapor barrier system will be performed following manufacturer 
recommendations, including the following five-step process: 

1) The application area (the 6,000-suqare-foot Shoe Palace tenant space as shown on Figure 4) 
will be cleaned using a pressure washer to remove oils and debris from the surface as 
appropriate. The surface will be abraded to optimize adhesion of the applied vapor intrusion 
barrier.     

2) Apply Retro-Coat™  primer across the application area 
a. Retro-Coat™  primer will be applied to a minimum thickness of 6 mil per manufacturer 

specifications 
b. Retro-Coat™  primer will be allowed to dry to tack-free 

3) Apply 20 mil thick Retro-Coat™  Core across the application area 
a. Activate the Retro-Coat™  Core polymer by mixing Retro-Coat™  Core, part A with a jiffy 

style mixer until uniform in color and then mixing in Retro-Coat™  Core part B for another 
thirty to sixty seconds.  

b. Pour the Retro-Coat™  Core on the application area in a ribbon pattern 
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c. Squeegee the Retro-Coat™ Core across the application area to approximately uniform 
thickness and then back-roll at a coverage rate of approximately 80 square feet per gallon 
of Retro-Coat™ Core to achieve a thickness of approximately 20 mil.  

d. Allow Retro-Coat™ Core solution to dry to tack-free.  
This very low permeability layer will be applied across the concrete foundation of the existing 
structure. Portions of the Retro-Coat™ system will be overlain with architectural flooring, including 
in the show area by 24-inch square porcelain tile, 12-inch by 24-inch porcelain tile, or 5-inch wide 
wood plank as shown in the tenant improvement plan included as Appendix A.  The porcelain 
tiles will be installed using standard tile installation procedures, applying grout directly on to the 
Retro-Coat™ surface.  The wood plank flooring will be a floating floor. The stock area will not be 
overlain by any additional finish.  

5.2.3. Construction Quality Assurance and Quality Control  
AEI will implement the following quality assurance and quality control (QA/QC) measures during 
the implementation of the VIMS: 

• The vapor intrusion barrier will be installed by a manufacturer-certified installer.  

• Installation materials will be purchased from a single manufacturer to ensure compatibility 
and conformity of the products.  The manufacturer will provide certification-testing 
documentation that the materials specified meet or exceed their minimum design 
requirements. 

• Field observation and confirmation that cracks and penetrations with the application area have 
been appropriate sealed. 

• Field observation will be performed on the applied barrier system to ensure that the system 
has been applied appropriate thickness. 

5.2.4. Future Penetrations 
Future penetrations or damage to the vapor intrusion barrier, including but not limited to the 
installation of lag bolts, will be sealed by first cleaning the affected area and then sealing using 
Retro-Coat™ Caulk as described in Section 5.1.1. 

5.3. HVAC System Evaluation 
To further protect indoor air quality, the HVAC systems servicing the Shoe Palace and Rainbow 
Apparel tenant spaces will be evaluated and modified as needed to ensure proper operation.   A 
licensed commercial HVAC specialist will be contracted to evaluate and adjust the HVAC systems 
to maintain a positive pressure within the building.  The HVAC system evaluation and confirmation 
that sufficient make-up air is provided by the systems will be measured by performing an air-
balance test and documenting the results. 

6. PERFORMANCE MONITORING 
Following installation of the Retro-Coat™ vapor barrier system and the HVAC system evaluation, 
and modification if necessary, performance monitoring will be performed.  Two sampling events 
are proposed: 1) immediately following the tasks presented in Section 5, and 2) six-months 



  Vapor Intrusion Mitigation Plan 
  Former Young’s Cleaners 

     10700 MacArthur Blvd. Oakland, California 
Toxics Case No. RO0002580 

 
Project No. 261829 
March 6, 2017 
Page 7 

following the initial sampling.  This will provide cool and warm weather data points for evaluation.  
Performance monitoring will include collecting indoor air, sub-slab, and soil vapor samples.  
Indoor air samples will be collected at locations similar to those used as documented in the 
Additional Indoor Air Sampling Report dated January 10, 2017. 

6.1. Indoor Air Sampling 
A total of six indoor air samples and one ambient air sample will be collected at the Site at the 
locations shown on Figure 2.  This includes two indoor air samples within the new Shoe Palace 
tenant space, three within Rainbow Apparel tenant space, and one within an unleased stock area.  
Each air sample will be collected using laboratory-suppled six-liter evacuated canisters and 
calibrated flow-controllers to allow a sample to be collected over a 24-hour period.  The indoor 
air sample canisters will be placed within the breathing zone, between the heights of three to five 
feet above the floor. The ambient air sample will be collected from the roof of the building. 

Prior to sampling and after sampling, the initial vacuum for each sample canister will be measured 
and recorded.  Following approximately 24-hours, each sample will be sealed, final vacuum 
measured and recorded, labeled and transported to the laboratory under chain-of-custody 
protocol.  The collected air samples will be analyzed for PCE, trichloroethene (TCE), cis- and trans-
1,2-dichloroethene (DCE), and vinyl chloride using US EPA Testing Method TO-15 SIM. 

6.2. Soil Vapor Sampling 
Following completion of the indoor air sampling, soil vapor samples will be collected.  Sampling 
soil vapor and indoor air will not be performed concurrently to limit the potential for cross-
contamination. Sub-slab and soil vapor samples will be collected from the existing sampling 
points.  A total of ten sub-slab (SS-1 through SS-10) and ten co-located soil vapor (VM-1 through 
VM-10) are present at the Site and will be sampled. 

Soil vapor samples will be collected using one-liter evacuated canisters. Prior to collecting the 
samples, a shut-in test will be performed by placing a vacuum on the above-grade sampling train 
and vacuum canisters.  The vacuum will be observed for approximately six minutes and verified 
to not change.  Isopropyl alcohol or helium will be used as a leak-check compound.  Prior to 
sampling, and following purging of the sampling lines and approximately three pore volumes of 
the sand pack and dried bentonite, the purge valve will be closed and the initial vacuum of the 
laboratory-supplied, certified clean, one-liter vacuum canister will be recorded.  Soil vapor 
samples will be collected through laboratory-supplied, regulators at approximately 150-milliliters 
per minute.  After approximately five minutes (depending on the down-hole vacuum), or -5 in Hg 
vacuum in the canister, each canister will be closed and removed from the sampling line and the 
final canister vacuum recorded.  Each sample collected will be analyzed for PCE, TCE, cis- and 
trans-DCE, and vinyl chloride using US EPA Testing Method TO-15. 

6.3. Evaluation of Results 
Upon receipt of the results of the indoor air and soil vapor samples collected AEI will compare 
the data to the above-described screening levels.  If the indoor air samples do not yield COPC 
concentrations greater than the screening levels protective of human health, then the proposed 
vapor intrusion controls will be deemed successful.  If COPCs are detected above the screening 
levels, then the results will be further evaluated and a plan to address the exceedance of the 
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screening level will presented to the DEH, which may include re-sampling to confirm, further 
evaluation of potential pathways, etc.  The soil vapor results will be used to 1) document 
subsurface conditions and 2) be compared to the indoor air results to assess site-specific 
attenuation factors.  The results of the sampling will be submitted to the DEH in the VIMS 
Installation and Performance Monitoring Report described below. 

7. LONG-TERM OPERATION AND MAINTENANCE 
The proposed vapor mitigation system is an engineered protection for the building from the 
potential for vapor intrusion of COPC-affected soil vapor, proper operation and maintenance 
(O&M) is required to ensure that the systems are not damaged and remain operational while 
COPC concentrations in soil vapor remain elevated.  Therefore, as part of the report on the 
installation of the VIMS, a long-term O&M plan will be prepared that at a minimum will include: 

• Written procedures for the evaluation of the integrity of the floor systems, including visual 
observations for damage or activities that may have damaged the systems. 

• A schedule for when to perform the inspections, who is qualified to perform the inspections, 
and the protocol for how to consider modifications or repairs to the VIMS are warranted. 

• Performance measures to ensure that VIMS are operating as intended, which may include 
sampling of the sub-slab soil vapor and/or indoor air of the building. 

• Confirmation that the HVAC system continue to operate as designed. 

• Appropriate administrative controls, including notification to the tenants that alteration or 
removal of the VIMS, including the HVAC system, are prohibited. 

• The procedures and conditions under which the long-term O&M plan can be terminated. 

Because the vapor mitigation system will be an integral part of the on-site structures, long-term 
O&M of the systems will be the responsibility of property owner. A draft of the Long-Term O&M 
Plan will be submitted to the DEH for review and comment prior to the issuance of a final copy.  

8. REPORTING AND SCHEDULE 
Installation of the vapor barrier is currently scheduled to be completed by March 13, 2017.  Upon 
completion of the installation of the VIMS, evaluation and modification to the HVAC system, and 
performance monitoring, a report will be prepared documenting the activities.  The report will 
include: 

• Document that the installation was performed in accordance with this VMIP and manufacturer 
specifications and that the specific construction QA/QC procedures were performed and 
yielded satisfactory results.   

• Signed and stamped record drawing set documenting the ‘as-built’ construction of the vapor 
intrusion mitigation system, including necessary field changes to the design. 

• Results of the HVAC system evaluation and modifications made, if any. 
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• Results of the performance monitoring. 

• Long Term O&M Plan for the VIMS. 

• Recommendations for additional work if warranted. 

 

9. REFERENCES 
The regulatory record for this Site can be found on the State of California GeoTracker Website at 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=T0600133151. 

California Department of Toxic Substances Control (DTSC). 2015. Advisory – Active Soil Gas 
Investigation. July.  
http://www.dtsc.ca.gov/SiteCleanup/upload/VI_ActiveSoilGasAdvisory_FINAL_043012.pdf  

California Regional Water Quality Control Board, San Francisco Bay Region. 2013. User’s Guide: 
Derivation and Application of Environmental Screening Levels – Interim Final. December. 
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/esl.shtml  
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PIPING SYSTEM SYMBOLS

GENERAL PLUMBING NOTES

PLBG PLAN - WASTE & VENT

PLBG PLAN - COLD/HOT WATER

PLBG PLAN - KEY PLAN

LOWBOY ELECTRIC WATER HEATER DETAIL

TYPICAL TRAP PRIMER DETAIL

TYPICAL WALL CLEANOUT

TYPICAL VENT THROUGH ROOF

SCOPE OF WORK

PLUMBING KEYED NOTES
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