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EXECUTIVE SUMMARY 

This Final Response Plan (Response Plan) has been prepared by Path Forward Partners, Inc. 
(Path Forward) on behalf of the Tenderloin Neighborhood Development Corporation (TNDC) for 
the proposed mixed-use development project located at 2550 Irving Street in San Francisco, 
California (the Site). TNDC entered into a California Land Use and Revitalization Act (CLRRA) 
agreement (HSA-FY20/21-082) with the Department of Toxic Substances Control (DTSC) to 
address on-Site impacts associated with volatile organic compounds (VOCs) detected in on-Site 
soil gas. This Response Plan does not include investigation results and/or response actions 
associated with off-Site impacts as The Police Credit Union (TPCU) has entered into Standard 
Voluntary Agreement Docket No. HAS-FY19/20-141, as amended, (the SVA) with the DTSC to 
investigate and address those off-Site issues. 

A site assessment plan prepared pursuant to California Health and Safety Code (HSC) Section 
25395.94 has determined that the presence of VOCs in Site soil gas pose an unreasonable risk 
to health and safety in the context of future redevelopment of the Site for mixed residential 
and commercial use (Path Forward 2021). 

Upon review of the site assessment plan, the DTSC has determined that a response action is 
necessary to prevent or eliminate the unreasonable risk to public health and safety in the 
context of the anticipated future site use. As owner of the Site, TNDC has submitted this 
Response Plan to DTSC to conduct a response action at the site, to mitigate the presence of 
VOCs in soil gas as they pertain to future on-Site receptors in coordination with redevelopment 
of the Site. The Response Action Objective (RAO) for the Site is to minimize or eliminate 
exposures between future building occupants and VOCs present in Site soil gas. The potential 
exposure route to chemicals in soil gas is inhalation of VOCs present in indoor air of future site 
buildings as a result of transport (vapor intrusion) from the subsurface. Assessment, evaluation 
of risk, and/or risk mitigation, if necessary, of VOCs in soil, groundwater, and soil gas to off-Site 
receptors are outside of the scope of this Response Plan, and will be performed by TPCU in 
accordance with the SVA. 

Three possible response action alternatives have been identified and evaluated: 

• Alternative 1 – No Action. This alternative is included to provide a baseline for 
comparisons among other response action alternatives. Under this alternative, the Site 
would be redeveloped for residential use; but no response actions would be taken, no 
mitigation measures would be implemented, and no costs would be incurred. 

• Alternative 2 – Soil Excavation. This alternative is intended to reduce concentrations of 
VOCs in soil to levels that are protective of human health under residential/unrestricted 
land use, to the extent possible.  

• Alternative 3 – Vapor Intrusion Mitigation System, Land Use Covenant, and Operations 
and Maintenance. This alternative is intended to mitigate potential vapor intrusion 
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concerns by incorporating a vapor intrusion mitigation system (VIMS) into the design 
and construction of the proposed building. The VIMS would consist of a sub-slab venting 
system and a sub-slab vapor-barrier membrane. This alternative would additionally 
provide institutional controls to ensure long-term protection from residual soil gas 
impacts through a Land Use Covenant (LUC). The LUC would prohibit residential use of 
the property unless engineering controls (i.e., the VIMS) are in place and operating as 
designed. The LUC would also provide a measure of protection of the floor slab that 
protects the VIMS and provide for periodic inspection and reporting on the condition of 
the floor slab and VIMS. 

The three response action alternatives were evaluated and compared on the bases of 
effectiveness, implementability, and cost.  

• The effectiveness criterion considers overall protection of human health and the 
environment on Site; compliance with applicable or relevant and appropriate 
requirements (ARARs) and to-be-considered criteria (TBCs); short-term effectiveness; 
long-term effectiveness and permanence; and reduction of toxicity, mobility, or volume. 

• The implementability criterion evaluates the technical and administrative feasibility of 
implementing the response action alternative, as well as the availability of the necessary 
equipment and services. This includes the ability to design and perform a response 
action alternative to address on-Site risks, ability to obtain services and equipment, 
ability to monitor the performance and effectiveness of technologies, and the ability to 
obtain necessary permits and approvals from agencies, and acceptance by the state and 
the community. 

• The cost criterion assesses the relative cost of each technology based on estimated fixed 
capital for construction or initial implementation and ongoing operational and 
maintenance costs. 

Based on this comparative analysis, Alternative 3 – Vapor Intrusion Mitigation System, Land Use 
Covenant, and Operations and Maintenance, is the preferred and recommended response 
action alternative for the Site. Alternative 3 would achieve RAOs, be protective of human health 
and the environment, and a have a much lower impact on the adjacent community as 
compared to Alternative 2 while being a cost-effective remedy. 

This Response Plan provides an overview of the implementation of the preferred response 
action alternative. This includes specifications for the VIMS design components and details of 
the long-term operations and maintenance.  At the completion of construction, prior to the 
issuance of the system certification and certification of occupancy, indoor air sampling and 
analysis will be conducted to demonstrate that the system is effective in mitigating potential 
vapor intrusion. Also prior to building occupancy, a Response Plan Implementation Report will 
be prepared for DTSC review, and an Operation and Maintenance Agreement shall be executed.  
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Prior to approving this Response Plan, DTSC prepared a Community Letter and Survey (DTSC 
2021b), a Community Profile (DTSC 2021c), a Public Notice of the Public Comment Period for 
2550 Irving Street (DTSC 2021d), and a Community Update of the Public Comment Period for 
2550 Irving Street (DTSC 2021e) to notify the public regarding the Site and inviting the public to 
comment on the Draft Response Plan. The public comment period for the Draft Response Plan 
was from July 12 to August 13, 2021 and included a Remote Public Meeting on July 22, 2021. 
Following public comment, the DTSC prepared a Responsiveness Summary (DTSC 2021f) to 
respond to all public comments received during the 33-day public comment period on the Draft 
Response Plan. This Final Response Plan reflects changes which the DTSC determined were 
appropriate in response to public comments.   
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1.0 INTRODUCTION 

This Final Response Plan (Response Plan) has been prepared by Path Forward Partners, Inc. 
(Path Forward) on behalf of the Tenderloin Neighborhood Development Corporation (TNDC) for 
the proposed mixed-use development project located at 2550 Irving Street in San Francisco, 
California (the Site). The Site location is shown in Figure 1. TNDC entered into a California Land 
Use and Revitalization Act (CLRRA) agreement (HSA-FY20/21-082) with the Department of Toxic 
Substances Control (DTSC) to address on-Site impacts associated with volatile organic 
compounds (VOCs) detected in on-Site soil gas. This Response Plan does not include 
investigation results and/or response actions associated with off-Site impacts as The Police 
Credit Union (TPCU) has entered into Standard Voluntary Agreement Docket No. HAS-FY19/20-
141, as amended, (the SVA) with the DTSC to investigate and address those off-Site issues. 

A site assessment plan prepared pursuant to California Health and Safety Code (HSC) Section 
25395.94 has determined that the presence of VOCs in Site soil gas pose an unreasonable risk 
to health and safety in the context of future redevelopment of the Site for mixed residential 
and commercial use (Path Forward 2021 and DTSC 2021a).  

In accordance with HSC Section 25395.96, this Response Plan contains the following elements: 

• Opportunity for the public, other agencies, and the City and County of San Francisco to 
participate in decisions regarding the response action, taking into consideration the 
nature of the community interest; 

• Identification of the release or threatened release that is the subject of the Response 
Plan and documentation that the Response Plan is based on an adequate 
characterization of the Site; 

• An identification of the Response Plan objectives and the proposed remedy, and an 
identification of the reasonably anticipated future land uses of the Site and of the 
current and projected land use and zoning designations; 

• A description of activities that will be implemented to control any endangerment to 
human health or the environment that may occur during the response action at the Site; 

• A description of the land use controls that are part of the response action; 

• A description of wastes other than hazardous materials at the Site and how they will be 
managed in conjunction with the response action; 

• Provisions for the removal of containment or storage vessels and other sources of 
contamination that cause an unreasonable risk; and  

• Provisions for the agency to require further response actions based on the discovery of 
hazardous materials that pose an unreasonable risk to human health and safety or the 
environment that are discovered during the course of the response action or 
subsequent development of the Site. 
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2.0 SITE DESCRIPTION 

2.1 Site Land Use 

The Site occupies approximately 19,125 square feet located at 2520 and 2550 Irving Street in 
San Francisco, California. The Assessor’s Parcel Number (APN) assigned to the Site is 1724-038, 
which includes the addresses 2520 and 2550 Irving Street. According to the San Francisco 
Property Information Map (PIM) the Site is zoned under the Irving Street Neighborhood 
Commercial District. The Site is currently improved with a 18,561 square foot two-story 
commercial building, constructed in 1966, that is currently used as a bank (TPCU). 

2.2 Site Owner 

The 2520 and 2550 Irving Street property is currently owned by TPCU; however, prior to 
redevelopment, TNDC intends to acquire the property. 

2.3 Historic Uses 

According to the Phase I Environmental Site Assessment (Phase I ESA; Path Forward 2020), the 
Site was vacant land as early as 1895 and remained vacant until at least 1915. By 1928, two 
structures had been developed in the central portion. The 1928 Sanborn map depicts these as a 
drugstore and a cleaning business. By 1940, a gas station had been added to the southeast 
corner of the Site, and by 1946, a second gas station had been added to the western end of the 
Site. By 1950, the central buildings on the Site were occupied by an undertaker, and in 1966, 
this business redeveloped the entire property with the current building and open areas for use 
as a mortuary and funeral chapel. The funeral business continued in the building until 1985, 
when the building was modified for its current use. The Site has been utilized as a bank since 
1987. 

2.4 Adjacent Properties 

The Phase I ESA (Path Forward 2020) identified adjoining property and surrounding area uses as 
primarily commercial and residential including the following: 

• North: Single family residences (1281 26th Avenue and 1280 27th Avenue). 

• South: Irving Street, followed by from east to west: Sterling Bank and Trust (2501 Irving 
Street), vacant retail space (2511 Irving Street), surface parking lot used by employees of 
the bank on the subject property, apparent office building (2533, 2535 and 2537 Irving 
Street), residential building (2539 and 2541 Irving Street), residential building with 
street level retail space (the Artisans custom framing, 2549 Irving Street) and Nomad 
Cyclery bike shop (2555 Irving Street). 

• East: 26th Avenue followed by a surface parking lot. 
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• West: One residential building between the north portion of the bank property and 27th 
Avenue (1284 27th Avenue), and 27th Avenue followed by residences. 

2.5 Site Geology and Hydrogeology 

According to information presented by the United States Geological Survey (USGS) on the 1996 
7.5-Minute Series San Francisco North, California Quadrangle Topographic Map, the ground 
surface elevations at the Site is approximately 202 feet above mean sea level (amsl) with a 
slight downward slope to the west. The Site is located in an urban commercial setting within 
the Coast Ranges physiographic province of California. The nearest surface water body to the 
subject property is the Mallard Lake, approximately 961 feet to the north within Golden Gate 
Park. In addition, the Pacific Ocean is 1.5 mile to the west. 

Path Forward reviewed a subsurface investigation report for the Site (AllWest 2019e). The 
report describes lithology encountered in those borings as coarse-grained, poorly to well 
graded sand to a depth of 90 feet below ground surface (bgs), which corresponds to the 
maximum depth explored. 

Groundwater was measured on the subject property at a static depth of approximately 78 feet 
bgs (AllWest 2019e). Flow direction has not been established but is presumed to be to the 
northwest.  

Groundwater in the Site vicinity is a drinking water resource – the Site is located within the 
North Westside Groundwater Basin, which per the Basin Plan has a designated beneficial use of 
Municipal and Domestic Supply (SFBRWQCB 2017).  

2.6 Previous Site Characterizations 

Historical sampling results from the Site characterization activities described below are 
provided in Appendix A. Tables appended in Appendix A include both on- and off-Site 
investigation results; however, the discussion below is primarily focused on on-Site 
investigation results. As previously discussed, any necessary assessment, evaluation of risk, 
and/or risk mitigation, if necessary, of VOCs in soil, groundwater, and soil gas to off-Site 
receptors are outside of the scope of this Response Plan and will be performed by TPCU in 
accordance with the SVA. 

2.6.1 Phase I Environmental Site Assessment (AllWest) 

In February 2019, a Phase I Environmental Site Assessment was conducted by AllWest 
Environmental, Inc. (AllWest) on behalf of TPCU (AllWest 2019a). The AllWest Phase I ESA 
included the Site and 2525 Irving Street, a parcel across Irving Street to the south also owned by 
TPCU. The AllWest Phase I ESA identified historical uses of potential concern including two on-
Site gas stations at 2500 and 2550 Irving Street, an on-Site clothes cleaner at 2520 Irving Street, 
and an off-Site dry cleaners (Albrite Cleaners) at 2511 Irving Street (adjacent to the 2525 Irving 
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Street parcel). The AllWest Phase I ESA recommended an underground storage tank (UST) 
survey to locate potential abandoned-in-place USTs and recommended a subsurface site 
investigation of soil, soil gas, and groundwater conditions to evaluate if a release had occurred 
from the on-Site or off-Site cleaners.  

2.6.2 Subsurface Investigations 

A series of subsurface site investigations have been performed in 2019 and 2020, including 
several investigations conducted by AllWest on behalf of TPCU and one investigation conducted 
by Path Forward on behalf of TNDC.  

May 2019 

In May 2019, AllWest produced a Phase II Subsurface Investigation Report to address concerns 
that were discovered in their earlier Phase I ESA. Based on the findings of the Phase I ESA, 
AllWest performed an investigation which involved collecting soil and sub-slab soil gas samples 
(AllWest 2019b).  

Borings were advanced at five locations for collection of soil samples (B-1 through B-5). A total 
of five soil samples, collected from 4.5-5.0 feet below ground surface (bgs), were submitted for 
chemical analysis. Soil samples were analyzed for total petroleum hydrocarbons (TPH) in the 
diesel range (TPH-d) and motor oil range (TPH-mo), TPH in the gasoline range (TPH-g), VOCs, 
polycyclic aromatic hydrocarbons (PAHs), and LUFT-5 metals. Soil sampling results were below 
current DTSC HERO Note 3 risk-based screening levels (RBSLs) for residential soil (DTSC 2020) 
and/or ambient/background levels (Bradford et al. 1996, Duvergé 2011).  

Sub-slab soil gas samples were collected at two locations beneath the existing building (VP-1 
and VP-2). Tetrachloroethene (PCE) was detected in sub-slab soil gas samples at concentrations 
of 480 micrograms per cubic meter (µg/m³) and 530 µg/m³, which exceed the 
commercial/industrial soil gas RBSL of 67 µg/m³ (DTSC 2020). Based on these findings, AllWest 
recommended additional investigation to determine the source and extent of the PCE 
contamination found on-Site. 

July 2019 

In July 2019, AllWest advanced three additional borings to collect soil samples (B-8 through 
B-10) and collected sub-slab soil gas samples at four locations beneath the existing building 
(VP-1A, VP-2A, VP-3, and VP-4) (AllWest 2019c).  

Six soil samples were analyzed for PCE and its breakdown products, consisting of 
trichloroethene (TCE), cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1,1-dichloroethene, 
and vinyl chloride. All analytes were not detected in soil above laboratory reporting limits.  
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PCE was detected in all four sub-slab soil gas samples at concentrations ranging from 270 µg/m³ 
to 1,100 µg/m³. Based on these results, AllWest recommended collecting groundwater samples 
from the Site and the 2525 Irving Street parcel to delineate the extent and origin of PCE.  

Also in July 2019, AllWest conducted an investigation at the 2525 Irving Street parcel to assess 
potential off-Site PCE impacts (AllWest 2019d). Two borings were advanced to collect soil 
samples (B-6 and B-7) and two borings were advanced to collect soil gas samples (SVP-1 and 
SVP-2). Soil sampling results were generally low, and VOCs were not detected. PCE was 
detected in the soil gas samples at concentrations of 1,800 µg/m³ and 1,300 µg/m³. AllWest 
concluded these results were similar to results from the Site and recommended additional 
investigation to delineate the PCE in soil gas. 

September 2019 

In September 2019, AllWest advanced two borings (B-11 and B-12) to a maximum depth of 90 
feet bgs to investigate soil and groundwater conditions near the former Albrite Cleaners 
(AllWest 2019f). Soil and groundwater were analyzed for PCE and its breakdown products. PCE 
and its breakdown products were not detected in any soil samples. PCE was detected at a 
concentration of 0.71 micrograms per liter (µg/L) in one groundwater sample. AllWest 
concluded that it was likely there had been a release from the Albrite Cleaners but could not 
rule out additional contributors to the PCE in soil gas. 

December 2019 

In December 2019, Path Forward conducted a soil gas and groundwater investigation at the 
Site.  

Four temporary nested soil gas probes (B-13-5/15, B-14-5/15, B-15-8/18 and B-17-7/17) and 
one single-depth soil gas probe (B-17-7) were installed at depths of 4 to 8 feet bgs and 15 to 18 
feet bgs. Depths were selected based on Site topography relative to the adjacent residential 
properties as the Site is built-up along the northern property boundary. PCE was detected in all 
soil gas samples at concentrations ranging from 48 µg/m³ to 900 μg/m³.  

Groundwater was sampled at locations B-19 and B-20 where it was encountered at 77.4 and 
79.2 feet bgs, respectively. PCE was detected at 0.67 µg/L at location B-20 and not detected 
above laboratory reporting limits at location B-19.  

May-June 2020 

In May and June 2020, AllWest advanced a total of 20 borings for the installation of temporary 
and permanent soil gas probes throughout the Site and surrounding streets (AllWest 2020c). 48 
soil samples from these borings were analyzed for PCE and its breakdown products. PCE was 
the only constituent detected in a single sample (SVP-12-4.5) at a concentration of 0.052 
milligrams per kilogram (mg/kg) at a depth of 4.5 to 5.0 feet bgs. PCE was detected in soil gas in 
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all areas sampled at concentrations ranging from 120 µg/m³ to 2,500 µg/m³. Given the 
distribution of results, AllWest concluded that PCE contamination was contributed from the 
former Albrite Cleaners (2511 Irving Street) and that the plume likely extends off-Site to north 
of the TPCU building. 

2.6.3 Indoor Air Investigations 

AllWest has conducted indoor air quality monitoring events at the existing TPCU building on a 
semi-annual basis since August of 2019. Based on reports available to Path Forward, sampling 
events have occurred in August 2019 (AllWest 2019e), December 2019 (AllWest 2020a), and 
February 2020 (AllWest 2020b). Sampling events consisted of collecting four indoor air samples 
and one outdoor air sample over a 24-hour period. Samples were analyzed for PCE and its 
breakdown products. During the August 2019, December 2019, and February 2020 sampling 
events, results were similar with maximum detected concentrations of PCE in indoor air of 
3.85 µg/m³, 4.3 µg/m³, and 3.3 µg/m3 respectively.  

2.6.4 Phase I Environmental Site Assessment (Path Forward) 

In September 2020, a Phase I ESA of the Site was prepared by Path Forward on behalf of TNDC 
(Path Forward 2020), The Path Forward Phase I ESA identified following recognized 
environmental conditions (RECs): 

• Soil gas on the subject property is impacted by PCE, which has resulted in a vapor 
intrusion condition in the building. Investigation is ongoing and TPCU has entered into a 
Voluntary Cleanup Agreement under oversight of the DTSC to investigate and mitigate 
effects of the condition. Data obtained during multiple investigation in 2019 and 2020 
have not ruled out the subject Site as a source for the impacts; however, they have 
identified a former dry cleaner off-Site to the south as a potential contributing source. 
Based on the ongoing investigation under regulatory oversight, no additional 
investigation is warranted at this time. However, due to the known impacts at 
concentrations exceeding reference criteria, this condition is a REC. 

• Article 22A of the San Francisco Health Code (the Maher Ordinance) requires San 
Francisco Department of Public Health (SFDPH), “oversight for characterization and 
mitigation of hazardous substances in soil and groundwater in designated areas zoned 
for industrial uses, sites with industrial uses or underground storage tanks, sites with 
historic bay fill, sites in close proximity to freeways or underground storage tanks.” The 
subject property has been identified as subject to the Maher Ordinance, based on 
review of the current Maher Map maintained by the City and County of San Francisco. 
According to DataSF (a city and county government data access point), the subject 
property was identified as a Maher property in 2013. The rationale may be related to 
historical gas station use, as the Site is not known to be filled land. While the Maher 
listing is considered to be a REC, historical investigations and DTSC oversight related to 
historical Site use will, per SFDHPH Case Officer (SFDPH 2021a), meet the SFDPH’s 
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standard to satisfy the Maher requirements, and further testing and mitigation beyond 
the DTSC requirements is unlikely to be required by the SFDPH. 

2.7 Site Redevelopment Plans 

Upon acquiring the property, TPCU may continue to occupy the building for a short period of 
time; however, TNDC ultimately plans to demolish the existing credit union building and 
redevelop the Site into a seven-story mixed commercial and residential use facility. The facility 
would be constructed at-grade with ground floor parking and/or commercial use with 
residential occupancy above the ground floor. It is noted that the redevelopment may include a 
ground floor daycare with an associated residential use. The footprint of the proposed building 
is presented on Figure 2. 

3.0 HEALTH RISK EVALUATION 

3.1 Data Evaluation  

3.1.1 Soil 

As discussed above, Site soil conditions have been characterized in recent investigations that 
included a total of 66 soil samples collected from 36 borings. The soil samples have been 
analyzed for a variety of analytes; however, PCE was found to be the only compound of 
significance detected during these investigations. PCE was detected in one sample at a low 
concentration of 0.052 mg/kg, which is below the SFBRWQCB Tier 1 ESL and below the DTSC-
recommended human health RBSL for residential land use. Samples analyzed for total 
petroleum hydrocarbons (TPH), semi-volatile organic compounds (SVOCs), and metals were 
either not detected or were detected at concentrations below their respective SFBRWQCB 
Tier 1 soil ESLs and DTSC-recommended human health RBSLs for residential land use. Further, 
Site soils will be largely covered with the proposed building and hardscape elements, 
eliminating potential soil exposures except in landscaped areas.  

3.1.2 Groundwater 

As discussed above, Site groundwater conditions have been characterized in recent 
investigations that included a total of three on-Site grab-groundwater samples. Depth to 
encountered groundwater ranged from 77 to 90 feet bgs. The groundwater samples were 
analyzed for PCE and PCE breakdown products (one sample) or for a full suite of VOCs including 
PCE and PCE breakdown products (two samples). PCE was detected in two groundwater 
samples, at concentrations of 0.74 µg/L and 0.67 µg/L; and not detected in the other. These 
detected concentrations are below the PCE drinking water criterion of 5 µg/L and below the 
PCE groundwater-to-indoor air vapor intrusion screening level for commercial land use of 
2.8 µg/L. Other target analytes were either not detected or were detected at concentrations 
below their respective drinking water criteria and vapor intrusion screening levels. These 
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sampling results indicate that Site groundwater is not significantly impacted. Detected 
concentrations of VOCs in groundwater do not represent a health risk for future Site occupants.  

3.1.3 Soil Gas 

As discussed above, Site soil gas conditions have been well characterized through a series of 
recent investigations. With few exceptions, PCE is the only chemical that has been detected. 
The PCE breakdown products have not been detected. Chloroform was detected at a low 
concentration in one soil gas sample, which is common in areas serviced by water disinfected 
with chlorine-based disinfectants.  

Detected concentrations of PCE in soil gas are fairly consistent across the Site. The highest 
detected concentration of PCE in shallow or sub-slab soil gas within the footprint of the 
proposed building is 1,500 µg/m³ – this concentration may be considered representative of the 
vapor intrusion concern for the proposed building.  

The proposed building is an at-grade multi-story building with commercial and other non-
residential uses on the ground level and residential uses above. As summarized in Table 1, the 
potential vapor intrusion risk associated with PCE in soil gas may be bounded using the previous 
and current DTSC-recommended attenuation factors of 0.0005 and 0.03 (DTSC 2011a, DTSC and 
SWRCB 2020). For ground-level commercial receptors, the soil gas conditions represent a risk 
level of 0.4 to 20 per million. For second-level residential receptors, assuming the SFBRWQCB-
recommended inter-floor transfer factor of 0.1 (SFBRWQCB 2019), unmitigated (no response 
action implemented) soil gas conditions represent a risk level of 0.2 to 10 per million. It is noted 
in Section 2.7, that the redevelopment may include a ground floor daycare with an associated 
residential use. Under the ground floor daycare/residential scenario the unmitigated (no 
response action implemented) soil gas conditions, using residential screening levels as a 
conservative surrogate screening level for daycare receptors, represent a risk level of 1.6 to 100 
per million. 
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It is noted that the controlling receptor is the potential ground-level residential/daycare 
receptor: soil gas RBSLs for the ground-level residential/daycare receptor are thus protective of 
both the ground-level commercial/residential receptor and of the residential receptors on the 
floors above.  

The Site soil gas conditions represent a modest vapor intrusion concern for the proposed 
building. Under previous DTSC guidance (i.e., attenuation factor of 0.0005), estimated risks 
would be 1.6 per million (e.g for the controlling ground-level residential/daycare receptor), 
which is at the low end of the risk management range. For a new commercial building that is 
plumbed and ventilated to building codes, the previous DTSC-recommended attenuation factor 
of 0.0005 is likely more representative than the current value of 0.03, and vapor intrusion risks 
are likely on the lower end of the ranges discussed above.  

3.2  Conceptual Site Model 

The conceptual site model (CSM) is depicted in Figure 3. The CSM illustrates potentially 
complete and significant exposure pathways to on-Site receptors, after Site redevelopment, in 
the absence of any mitigation. Assessment, evaluation of risk, and/or risk mitigation, if 
necessary, of VOCs in soil, groundwater, and soil gas to off-Site receptors are outside of the 
scope of this Response Plan and will be performed by TPCU in accordance with the SVA. 

Detected concentrations of PCE or other compounds in on-Site soil do not pose a direct contact 
human health risk to future on-Site residents or construction workers during redevelopment. 
Depth to groundwater is on the order of 80 feet below ground surface and sampling results 
indicate groundwater is not significantly impacted. Soil and groundwater exposure pathways 
are therefore considered incomplete and/or insignificant.  

On-Site soil gas is impacted with PCE which is suspected to have leaked from on-Site and/or off-
Site sanitary sewer pipelines. Location(s) of off-Site sanitary sewer pipeline release(s) and 
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location and extent of soil impacts are unknown and are not subject to this Response Plan. 
These off-Site impacts will be assessed by TPCU. The soil gas-to-indoor air vapor intrusion 
pathway is considered potentially complete and significant for future on-Site building 
occupants.  

While breakdown products of PCE have not been detected to date, it is possible such biotic or 
abiotic breakdown products may form in the future, including potentially trichloroethene (TCE), 
1,1-dichloroethene (1,1-DCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene 
(trans-1,2-DCE), and vinyl chloride. 

4.0 PURPOSE OF RESPONSE PLAN 

Based on the information developed during the site characterization activities, DTSC has 
determined that a response action is necessary to prevent or eliminate an unreasonable risk to 
public health and safety in the context of future on-Site receptors associated with the 
anticipated redevelopment of the Site for mixed use. 

• PCE is present in Site soil gas at concentrations exceeding current DTSC-recommended 
RBSLs that are protective of vapor intrusion under residential and commercial land uses. 
These soil gas impacts are widespread throughout the Site and appear to be associated 
with historical releases on and nearby the Site. 

5.0 RESPONSE ACTION OBJECTIVES 

5.1 Objective 

The response action at the Site will reduce or eliminate unreasonable risk to future on-Site 
residential and commercial occupants posed by the presence of VOCs in Site soil gas. 
Assessment, evaluation of risk, and/or risk mitigation, if necessary, of VOCs in soil, 
groundwater, and soil gas to off-Site receptors are outside of the scope of this Response Plan 
and will be performed by TPCU in accordance with the SVA. As discussed above, chemicals are 
present in on Site soil gas as result of historical activities nearby and on the Site. Specific 
response action objectives (RAOs) are as follows: 

• Minimize or eliminate exposures between Site residents and commercial occupants to 
PCE present in Site soil gas, including any future PCE breakdown products. The potential 
exposure route to chemicals in soil gas is inhalation of volatile chemicals present in 
indoor air of future Site buildings as a result of transport (vapor intrusion) from soil gas 
to indoor air. 

Remedial goals developed and adopted for contaminated media at the Site would be 
responsive to these objectives. 
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5.2 ARARs and TBC Criteria 

In addition to evaluating the technical aspects of potential response action alternatives, 
environmental laws and regulations must be reviewed to determine whether the alternatives 
meet the requirements that are identified as ARARs. These ARARs are identified under the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) process 
guidance. The following section presents an overview of the ARARs process and identifies 
ARARs for the response action. Additional TBC criteria that are meant to complement the use of 
ARARs are presented herein.  

5.2.1 Overview of ARARs 

Identification of ARARs is a site-specific determination involving a two-part analysis: first, a 
determination of whether a given requirement is applicable; then if it is not applicable, whether 
it is relevant and appropriate.  

Applicable requirements are those cleanup standards, standards of control, and/or other 
substantive environmental protection requirements, criteria, or limitations promulgated under 
federal or state law that specifically address the situation at a particular site. The requirement is 
applicable if the jurisdictional prerequisites of the standard show a direct correspondence when 
objectively compared to the conditions at the site.  

If the requirement is not legally applicable, then the requirement is evaluated to determine 
whether it is relevant and appropriate. Relevant and appropriate requirements are those 
cleanup standards, standards of control, and other substantive environmental protection 
requirements, criteria, or limitations promulgated under federal or state law that, while not 
applicable, address problems or situations sufficiently similar to the circumstances of the 
proposed response action and are well suited to the conditions of a site (USEPA 1988).  

A requirement must be substantive in order to constitute an ARAR for activities conducted on-
site. Procedural or administrative requirements, such as permits and reporting requirements, 
are not ARARs (55 Fed. Reg. 8666, 8745 (1990). ARARs are promulgated, or legally enforceable 
federal and state requirements. 

5.2.2 Overview of TBC Criteria 

The USEPA has also developed another category known as TBC criteria, that includes non-
promulgated criteria, advisories, guidance, and proposed standards issued by federal or state 
governments. Because TBC criteria are not potential ARARs, they are neither promulgated nor 
enforceable, and their identification and use are not mandatory. Rather, TBC criteria are meant 
to complement the use of ARARs, not to compete with or replace them. For instance, many 
ARARs have broad performance criteria, but do not provide specific instructions for 
implementation and those instructions are contained in supplemental program guidance. It 
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may be necessary to consult TBC criteria to interpret ARARs, or to determine preliminary 
remediation goals when ARARs do not exist for particular contaminants.  

5.2.3 ARARs and TBC Criteria Affecting RAOs 

A summary of the applicable ARARs and TBC criteria that may pertain to the proposed response 
alternatives for the Site is included in Table 3. 

5.3 Remedial Goals 

This section identifies appropriate remedial goals for the Site media that would be protective of 
on-Site human health under the proposed Site redevelopment for mixed commercial and 
residential use. 

Per standard USEPA risk assessment methodology (USEPA 1989), the potential health impacts 
associated with exposure to a chemical or physical agent are qualified on the basis of the 
average concentration of the agent in the exposure medium over the duration of the exposure. 
Also, of relevance to establishment of remedial goals, the de minimis cancer risk and noncancer 
hazard thresholds are defined as the cumulative (multi-chemical and multi-exposure pathway) 
cancer risk of 1×10-6 (one in a million) and cumulative noncancer hazard index of 1.0, 
respectively. Thus, the ultimate remedial goal would be to achieve conditions such that average 
chemical concentration in on-Site soil, soil gas, and groundwater produce an estimated cancer 
risk less than 1×10-6 and estimated noncancer hazard index of less than 1.0, considering 
cumulative exposures to all chemicals in Site soil (via dermal contact, ingestion, and dust 
inhalation), soil gas (via vapor intrusion into indoor air), and groundwater (via use of 
groundwater as tap water). 

Given this overall remedial goal, appropriate chemical- and media-specific target remedial goals 
would be risk-based values that are protective of the specific exposure under the proposed land 
use; or background concentrations where higher than risk-based values. Remedial goals for the 
Site include the following: 

• DTSC-recommended indoor air RBSLs for commercial/industrial land use (DTSC 2020, 
USEPA 2020) (ground level of proposed building); and  

• DTSC-recommended indoor air RBSLs for residential land use (DTSC 2020, USEPA 2020) 
(second and higher levels of proposed building).  

• DTSC-recommended indoor air RBSLs for residential land use and for daycare use (with 
residential use as a conservative surrogate exposure scenario) (DTSC 2020, USEPA 2020) 
(ground- levels of proposed building).  

Per DTSC (2011b), attainment of indoor air RBSLs may be demonstrated through sub-slab soil 
gas sampling. Therefore, remedial goals for the Site also include: 

• DTSC-recommended sub-slab soil gas RBSLs that incorporate:  



Final Response Plan   September 2, 2021 
2550 Irving St, San Francisco CA   Page 13 of 30 

   

◦ DTSC-recommended RBSLs for indoor air under commercial land use (DTSC 2020); 

◦ DTSC-recommended RBSLs for indoor air under residential land use (DTSC 2020); 
and  

◦ DTSC-recommended sub-slab soil gas-to-indoor air attenuation factor of 0.03 (DTSC 
and SWRCB 2020). 

A summary of estimated risk from PCE assuming no response action is enacted (i.e., VIMS not 
installed) as well as derivation of remedial goals are presented in Tables 1 and A. Although PCE-
breakdown products have not been detected at the Site in soil gas, remedial goals and their 
derivation are presented in Tables 2 and B. 

Table A – Remedial Goals 

 
Compound 

Sub-Slab 
Soil Gas 

Commercial 
Scenario 

Sub-Slab 
Soil Gas 

Potential 
Residential 

Daycare 
Scenario 

Ground-
Level  

Commercial 
Indoor Air 

 

Ground-Level 
Potential 

Residential 
Daycare  

Indoor Air 

Second-
Level  

Residential  
Indoor Air 

 

 (µg/m³) (µg/m³) (µg/m³) (µg/m³) (µg/m³) 

Tetrachloroethene 67 15 2.0 0.46 0.46 

      

Table B – Contingent Remedial Goals for Potential PCE Breakdown Products 

 
Compound 

Sub-Slab 
Soil Gas 

Commercial 
Scenario  

Sub-Slab 
Soil Gas 

Potential 
Residential 

Daycare 
Scenario 

Ground-
Level  

Commercial 
Indoor Air 

Ground-Level 
Potential 

Residential 
Daycare  

Indoor Air 

Second-
Level  

Residential  
Indoor Air 

 (µg/m³) (µg/m³) (µg/m³) (µg/m³) (µg/m³) 

TCE 100 16 3.0 0.48 0.48 

1,1-DCE 10,000 2,400 310 73 73 

cis-1,2-DCE  1,200 280 35 8.3 8.3 

trans-1,2-DCE  12,000 2,800 350 83 83 

Vinyl Chloride 5.3 0.32 0.16 0.0095 0.0095 

6.0 EVALUATION OF RESPONSE ACTION ALTERNATIVES 

The purpose of this section of the Response Plan is to identify possible response action 
alternatives that could achieve the objectives discussed in Section 5.1; evaluate these 
alternatives on the basis of their effectiveness, implementability, and cost; and recommend a 
preferred alternative. 
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6.1 Identification and Description of Response Action Alternatives 

Three possible response action alternatives (alternatives) have been identified. 

• Alternative 1 – No Further Action; 

• Alternative 2 – Soil Excavation; and 

• Alternative 3 – Vapor Intrusion Mitigation System, Land Use Covenant, and Operations 
and Maintenance. 

These alternatives are described below. 

6.1.1 Alternative 1 – No Further Action 

As required by the DTSC, the no further action alternative has been included to provide a 
baseline for comparisons among other response action alternatives. The no further action 
alternative would not require implementing any mitigative or remedial measures at the Site, 
and no incremental costs (i.e., beyond those associated with constructing the redevelopment 
project) would be incurred. This alternative includes no institutional controls, treatment of soil, 
or monitoring. 

6.1.2 Alternative 2 – Soil Excavation 

This alternative would consist of removing and transporting impacted soils to an appropriate 
permitted off-Site facility for disposal in association with construction of the redevelopment 
project. Excavation would include using loaders, backhoes, and/or other appropriate 
equipment, which would generate fugitive dust emissions. Dust control may be required during 
excavation, and workers may be required to use personal protective equipment to reduce 
exposure to VOCs. Additional soil profiling would be conducted to assess the quality of soil and 
determine the appropriate off-Site disposal facility. Additionally, confirmation soil samples 
would be taken to verify that cleanup goals have been achieved. Based on previous 
investigations, soil gas impacts are present at 15 feet bgs and as a conservative measure soils 
would be excavated to below the depth of these soil gas samples. Excavation of Site soils to a 
depth of 15 feet would produce at least 10,000 bank cubic yards (CY) of soil requiring off-Site 
disposal at an appropriate facility (landfill). 

6.1.3 Alternative 3 –Vapor Intrusion Mitigation System, Land Use Covenant, and Operations 
and Maintenance 

A vapor intrusion mitigation system (VIMS) would be incorporated into the design of the 
proposed building. The VIMS would consist of a sub-slab venting system and a sub-slab vapor-
barrier membrane. The sub-slab venting system would consist of a gravel layer with horizontal 
perforated piping to collect impacted soil gas from beneath the building slab and route it to the 
edge of the building, then route soil gas upwards through a vertical riser pipe that would run 
along the inner or outer building wall, for discharge above the roofline. The sub-slab venting 
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system could also include inlets near the building exterior to dilute the sub-slab soil gas with 
ambient air. The sub-slab vapor-barrier membrane would be installed above the venting system 
and will provide a physical barrier to air flow into the building. 

The ongoing effectiveness of the VIMS to prevent vapor intrusion at levels of concern at the 
buildings would be evaluated in accordance with the Site VIMS Operations and Maintenance 
Plan (VIMS O&M Plan; Appendix B). The VIMS O&M Plan incorporates applicable performance 
measures in accordance with the 2011 DTSC Vapor Intrusion Mitigation Advisory (VIMA; DTSC 
2011b). 

This alternative would additionally provide institutional controls to ensure long-term protection 
from residual soil gas impacts through a Land Use Covenant (LUC). The LUC would prohibit 
residential use of the property unless engineering controls (i.e., the VIMS) are in place. The 
VIMS would be maintained, and accessible parts inspected regularly (e.g., annually) in 
accordance with the LUC (to be developed), the Site Operations and Maintenance Agreement, 
and the VIMS O&M Plan. 

6.2 Evaluation Criteria  

Each response action alternative is independently analyzed below without consideration to the 
other alternatives. Each of the response action alternatives is screened based on effectiveness, 
implementability, and cost. 

6.2.1 Effectiveness 

In the effectiveness evaluation, the following factors are considered: 

• Overall Protection of Human Health and the Environment – this criterion evaluates 
whether the alternative provides adequate protection to on-Site human health and the 
environment and is able to meet the Site’s RAOs. 

• Compliance with ARARs/TBCs – this criterion evaluates the ability of the alternative to 
comply with ARARs and TBCs. 

• Short-Term Effectiveness – this criterion evaluates the alternative during the 
construction and implementation phase until the RAOs are met. This criterion accounts 
for the protection of workers and the community during response activities and 
environmental impacts from implementing the response action. 

• Long-Term Effectiveness and Permanence – this criterion addresses issues related to the 
management of residual risk remaining on-Site after the response action has been 
performed and has met its RAOs. 

• Reduction of Toxicity, Mobility, or Volume – this criterion evaluates whether the 
response technology employed results in significant reduction in toxicity, mobility, or 
volume of the hazardous substance. 
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The effectiveness of each alternative to address off-Site risks is beyond the scope of this 
Response Plan. 

6.2.2 Implementability 

Response actions are evaluated with respect to technical and administrative feasibility of 
implementing the alternative and applicability to Site conditions. Some factors to consider 
when assessing the implementability of response action alternatives include the ability to 
obtain necessary permits, regulatory approval of response actions, availability of necessary 
equipment and skilled workers, and acceptance by the state and the community. The 
implementability of each alternative to address off-Site risks is beyond the scope of this 
Response Plan.  

6.2.3 Cost 

This criterion assesses the relative cost of each technology based on estimated fixed capital for 
construction or initial implementation and ongoing operation and maintenance. The actual 
costs will depend on true labor and materials costs, competitive market conditions, final project 
scope, and the implementation schedule.  

6.3 Analysis of Response Action Alternatives 

6.3.1 Alternative 1 – No Further Action 

The no further action alternative would not require implementing any mitigative or remedial 
measures at the Site, and no incremental costs would be incurred. Consequently, there would 
be no additional activities that would disturb Site soil, and therefore no additional short-term 
risks to Site workers or the community as a result of implementing this alternative. This 
alternative would be highly implementable from a technical feasibility perspective; however, it 
is unlikely to obtain regulatory or community approval and thus is given a low overall 
implementability rating. Under this alternative, the impacts in soil gas would not be addressed 
and there would be no reduction in the potential risks. This alternative therefore does not meet 
the effectiveness criterion. 

6.3.2 Alternative 2 – Soil Excavation 

Effectiveness 

The overall effectiveness of this alternative is low, given widespread and diffuse nature of PCE 
in soil gas. Removal of soils across the Site may lead to removal of some PCE impacted soil; 
however, it is believed there is an additional off-Site source that is commingled with the on-Site 
soil vapor plume. Therefore, it is entirely possible that, post-excavation, on-Site soil gas may 
become re-contaminated due to the Site’s proximity to the off-Site soil vapor plume.  
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Implementability 

Excavation and off-Site disposal is a readily-implementable technology that is a common 
method for cleaning up contaminated Sites. This alternative, however, would likely have the 
greatest impact on nearby residents and businesses due to the excavation volume, including: 
the duration of soil handling activities, greater potential for dust emissions, and large number 
of truck trips required to haul soil to and from the Site. 

Cost 

The soil excavation and off-Site disposal alternative would require high costs to implement 
compared to Alternatives 1 and 3, due to the off-Site disposal of a minimum estimated volume 
of 10,000 bank CY of soil. Costs also include importing fill to replace the excavated soil. 
Estimated costs for Alternative 2 are presented in Appendix C. 

6.3.3 Alternative 3 –Vapor Intrusion Mitigation System, Land Use Covenant, and Operations 
and Maintenance 

Effectiveness 

The overall effectiveness of this alternative would be high; however, this alternative requires 
long-term operations and maintenance to meet ARARs and provide long-term effectiveness. 
This alternative would require additional planning during redevelopment and would likely have 
a minimal additional impact on nearby residents and businesses. 

Implementability 

This alternative is expected to achieve the RAOs and be acceptable to the DTSC. This alternative 
would have a low impact on the Site and the community, and would be most compatible with a 
practical schedule for Site redevelopment. 

Cost 

This alternative would require higher costs than Alternative 1, however, the costs for this 
alternative would be far lower than Alternative 2. This alternative would have reasonable costs 
added to the development. Associated costs would include ongoing monitoring and inspections 
(see Appendix B). Estimated costs for Alternative 3 are presented in Appendix C. 

6.4 Evaluation Summary  

Each of the criteria have been qualitatively rated with values between 1 and 5 with low values 
indicating a less desirable result and high values indicating a desirable result. The ratings for 
each of the criteria were then summed, with a maximum potential overall rating of 15, to 
develop an overall rating for each of the alternatives. Additionally, the estimated costs to 
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implement each alternative has been provided. Derivation of these costs is provided in 
Appendix C. A table summarizing this evaluation is presented as Table C. 

      

Table C – Summary of Response Action Alternatives Evaluation 

 
Alternative 

 
Effectiveness 

Implement-
ability 

 
Cost 

Overall  
Rating 

Estimated 
Costs 

1. No Further Action 0 0 5 5  $0 

2.  Soil Excavation 1 3 1 5 $4,088,000 

3. VIMS, LUC, and O&M 4 5 4 13  $799,000 

6.5 Selection of Recommended Response Action Alternative 

Based on the evaluation above, Alternative 3 – Vapor Intrusion Mitigation System, Land Use 
Covenant, and Operations and Maintenance, is the preferred and recommended response 
action alternative for the Site. Alternative 3 would achieve RAOs, be protective of human health 
and the environment, and a have a much lower impact on the adjacent community as 
compared to Alternative 2 while being a cost-effective remedy. 

7.0 RESPONSE ACTION IMPLEMENTATION 

This Response Plan provides specifications for the VIMS design components of the response 
plan (see below). As previously mentioned, details of long-term operations and maintenance 
are included in Appendix B. 

7.1 Sub-Slab Passive Venting System  

7.1.1 System Design  

The planned redevelopment of the Site will address the presence of VOCs in soil gas that may 
pose a potential vapor intrusion concern for the proposed building. The building will 
incorporate a VIMS consisting of sub-slab wind-assisted passive venting system and vapor-
barrier membrane (see Appendix D).  

The sub-slab sections which include the gravel layer, vent piping, and membrane are illustrated 
below.  
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The required components of the VIMS are summarized below, generally from bottom to top. 
Details and specifications are provided in Appendix D.  

• Gravel layer. This “clean” (i.e., containing negligible soil fines content) gravel layer will 
provide a sub-slab region of high permeability that is ventilated by gas-collection piping 
and ambient air supply (see next items). 

• Gas-collection piping. Soil gas will be vented from the sub-slab gravel layer via 
horizontal perforated gas-collection piping. The proposed collection-piping product is 
CETCO Geovent low-profile gas venting system.  

The horizontal Geovent will transition to rigid pipe and connect to vertical rigid pipe 
risers, which will rise upwards through the building to exhaust above the building 
roofline. Each exhaust riser will be equipped with a wind-driven turbine (“whirlybird”) to 
create updraft to extract soil gas from the sub-slab gravel layer. 

• Dilution-air. Dilution air will be passively supplied to the sub-slab gravel layer via 
ambient air inlets at the building perimeter near ground level. 

• Soil gas probes. Nine sub-slab soil gas sampling probes will be installed in the gravel 
layer to allow collection of sub-slab soil gas samples (or measurement of differential 
pressure). Each probe will consist of a 1-inch stainless steel vapor implant connected to 
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1/4-inch Teflon tubing which runs to a sampling port with stopcock valve located inside 
a restricted access cabinet.  

• Vapor-barrier membrane. The vapor-barrier membrane will be installed above the 
gravel layer and will provide waterproofing protection and vapor-intrusion mitigation. 
The proposed membrane system is the Liquid Boot Plus. 

• Upgradability. The passive venting system is designed to be upgradable to an active 
system by replacing any wind-driven turbine with a continuously running mechanical 
fan, if ever necessary. The mechanical fan would be installed on the rooftop at the 
location of the exhaust stack and wired to a nearby electrical circuit as shown in the 
VIMS design plans. Conversion to an active system would require an Authority to 
Construct/Permit to Operate (ATC/PTO) from the Bay Area Air Quality Management 
District (BAAQMD). (Passive venting systems including wind-turbine assisted systems are 
typically exempt from BAAQMD permitting requirements. TNDC will apply to BAAQMD 
prior to construction to document this exemption.)  

Other products, materials, or methods may be acceptable substitutes for those specified in the 
VIMS design plans. Any deviation from this VIMS Design Report must be pre-approved by the 
Owner, General Contractor, VIMS Design Engineer, and Regulatory Agency. 

7.1.2 Quality Assurance/Quality Control 

Periodic inspections/observations of the VIMS will be performed by the VIMS Design Engineer 
(or designee) at the following stages:  

• During the installation of sub-slab vent piping and sampling probes. 

• After backfilling of the sub-slab vent piping. 

• During the installation of the sub-slab vapor barrier. 

• After the installation of the sub-slab vapor barrier. This includes the smoke testing 
detailed below. 

• During the placement of the protective course. 

• Immediately prior to placement of foundation concrete. 

• During, and at the completion of, the vent riser installation. 

• At the completion of construction prior to the issuance of the system certification and 
certification of occupancy. 

Additionally, a smoke test will be performed on all gas membranes in accordance with 
protocols described in the VIMS design plans and certified “gas tight” by the VIMS Design 
Engineer. 
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TNDC will grant site access to DTSC for oversight and as-requested inspection of the VIMS 
installation and performance testing. VIMS Design Engineer will provide advanced notice to 
DTSC of installation and testing milestones, and support DTSC during DTSC inspections.  

7.1.3 Protection of the VIMS 

Following the completion of construction of the interior and exterior of the building, VIMS vent 
piping will be labeled where they exit the building or other locations accessible to the general 
public, including language to notify the building owner if damage is discovered. In addition, 
signage will be installed on the ground floor warning of the presence of the membrane and 
stating that any penetration of the slab requires a permit from the Building Department to 
ensure the membrane is properly repaired following the penetration. Further information 
regarding the signage is presented in Appendix D. 

In addition, as presented in the VIMS Operations and Maintenance Plan (Appendix B), any 
tenant improvements or other construction project that involves cutting or drilling through the 
foundation slab will require notification to the Site Owner at least 14 calendar days in advance 
to ensure the sub-slab membrane and venting system are repaired and restored consistent with 
the VIMS Plans and manufacturer’s specifications. To ensure the long-term protection of the 
VIMS, a Land Use Covenant (LUC) and CLRRA-compliant Operation and Maintenance (O&M) 
Agreement will be recorded, and voluntary/prudential 5-Year Reviews will be conducted. As a 
potential aspect of LUC implementation, DTSC may receive advanced warning (via third-party 
monitoring used at other DTSC sites) of most planned ground- or floor-invasive work.  Third-
party notifications may be triggered by building permits, required “dig alert” notices, or other 
construction and maintenance-related activities. Further details regarding the LUC and CLRRA-
compliant O&M Agreement is presented in Section 7.4. 

7.1.4 Activities to Control Endangerment 

As described in Section 5.1, the response action objective is to minimize or eliminate exposures 
between Site residents and commercial occupants to PCE present in Site soil gas, including any 
future potential PCE breakdown products. The potential exposure route to chemicals in soil gas 
is inhalation of volatile chemicals present in indoor air of future Site buildings as a result of 
transport (vapor intrusion) from soil gas to indoor air. To achieve this response action objective, 
a VIMS has been proposed to ensure long-term protection of future residential and commercial 
occupants, including daycare facilities. 

In the event that the response action has been discovered or suspected to be compromised, 
such as from fire, earthquake, explosion, or human-caused damage, the Site Owner will 
immediately take appropriate action to prevent, abate, or minimize exposure and immediately 
notify the DTSC of the discovery and action taken. Appropriate action to address these concerns 
may include, repairing damage to the slab and/or membrane, repairs to damaged vent risers 
and/or fresh-air inlets, sealing conduits and/or other preferential pathways, upgrading the 
passive system to an active system, additional soil gas, sub-slab and/or indoor air sampling, 
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and/or other activities that may be deemed appropriate in consultation with the DTSC to 
ensure protection of the inhabitants. The continued performance and protectiveness of the 
VIMS will be evaluated in future, voluntary, prudential 5-Year Reviews performed in 
consultation with DTSC.  Further details regarding operation and maintenance of the VIMS are 
presented in Appendix B. 

7.2 Methods to Prevent Vapor Migration through Utilities 

7.2.1 Utility Trench Dams 

Underground utility trench dams will be installed as a precautionary measure to reduce the 
potential for vapors to migrate beneath a structure through the relatively permeable trench 
backfill. An impermeable dam or plug constructed of bentonite-soil mixture or sand-cement 
slurry (or equivalent) will be installed in all utility trenches that are backfilled with sand or other 
permeable material for new or replacement utility lines (such as potable water, reclaimed 
irrigation water, fire water, sanitary sewer, storm sewer, natural gas, phone, electrical, and 
cable). These dams will extend for a distance of at least 3 feet from the perimeter of the 
structure and from at least 6 inches above the bottom of the perimeter footing to the base of 
the trench.  

7.2.2 Conduit Seals 

Conduit seals will be provided at the termination of all utility conduits to reduce the potential 
for soil gas migration along the conduit to the interior of the building. These seals will be 
constructed of closed cell polyurethane foam, or other inert gas-impermeable material, 
extending a minimum of six conduit diameters or 6 inches, whichever is greater, into the 
conduit. Wye seals should not be used for main electrical feed lines.  

Electrical conduits will be provided with seals as required by the appropriate sections of the 
National Electrical Code (National Fire Protection Association [NFPA] 70) as presented in Article 
500 Hazardous (Classified) Locations Class I, II, and III, Divisions 1 and 2. All NFPA 70 
requirements will be met for all work in any classified area, given the specified classifications of 
the project. 

7.2.3 Penetration Seals for Ground-Floor Building Slab 

All penetrations through the ground floor building slab will be sealed to reduce the potential for 
soil gas entry. These seals will be constructed of the same materials as the vapor-barrier 
membrane (Section 7.1.1) and will enclose gaps that may be present around the penetrations. 
All portions of the vapor barrier membrane will undergo a testing procedure to verify that a gas 
tight seal has been achieved. Details of the membrane at slab penetrations and testing are 
included in Appendix D. 
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7.3 Confirmation Sampling 

Once building construction and all vapor mitigation measures have been completed (and prior 
to occupancy), a confirmation sampling event will be conducted to confirm the effectiveness of 
vapor mitigation measures. The confirmation sampling event will consist of sub-slab soil gas 
sampling from the probes installed beneath the building, indoor air sampling within the ground 
level of the building, and outdoor air sampling to characterize ambient/background conditions 
and assist the evaluation of indoor air results. The sampling locations will be provided to the 
DTSC for approval prior to sampling activities.  

7.3.1 Indoor and Outdoor Air  

Indoor air samples will be collected over an approximately 24-hour period with the building 
heating, ventilation and air conditioning (HVAC) systems in normal operation, including for at 
least 24 hours prior to the start of sampling. At least six indoor air samples will be collected 
from the ground level of the building, including four from occupiable spaces and two from 
locations with utility penetrations through the building slab (e.g., restroom, 
telecommunications point-of-entry). Sampling locations will be biased towards the center of 
the building footprint as practical. Samples from occupiable spaces will be collected at 
breathing height near the center of rooms in accordance with DTSC guidance (DTSC 2011a).  

Outdoor air samples will be collected over an approximately 24-hour period concurrent with 
the indoor air sampling. At least two outdoor air samples will be collected, preferably from the 
building roof (provided accessible) at the upwind edge and/or at HVAC intakes. Any outdoor air 
sample collected instead near ground level would be collected near the upwind boundary of 
the Site, approximately 6 feet off the ground, and 10 feet beyond a tree’s drip line, to the 
extent practical.  

Indoor and outdoor air sampling locations will be selected during a pre-sampling building 
walkthrough. During the walkthrough, a parts-per-billion (ppb)-level photoionization detector 
(PID) will be used to screen the building for indoor VOC sources and for preferential vapor 
intrusion pathways. Any indoor VOC sources identified during the walkthrough would be 
removed prior to the start of the sampling event, to the extent practical.  

Indoor and outdoor air samples will be collected into pre-cleaned, individually certified, 6-liter 
Summa canisters at a rate of 6 liters per 24 hours. The time and canister pressure at the stop 
and start of sample collection will be recorded in field notes and sampling locations will be 
documented with photographs.  

7.3.2 Sub-Slab Soil Gas  

Sub-slab soil gas sampling will be conducted within the 24-hour indoor air sampling period. Sub-
slab soil gas samples will be collected from the nine probes beneath the building. Each sub-slab 
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probe will be purged and sampled as follows. It is noted that the sub-slab probe sample lines 
terminate at sampling ports located within a restricted access cabinet.  

• A shut-in test will be conducted to verify the integrity of sample train connections.  

• A small amount of the leak-detection compound, 1,1-difluoroethane or 2-propanol, will 
be placed on a rag which will be placed near the sampling port connection.  

• The probe (consisting of the sampling line internal volume) will be purged of three 
volumes at a rate of 100 to 200 milliliters per minute, using either a Summa canister 
with flow controller or a syringe.  

• A sub-slab soil gas sample will be collected into a pre-cleaned, batch-certified, 1-liter 
Summa canister at a rate of 100 to 200 milliliters per minute. The time and canister 
pressure at the stop and start of sample collection will be recorded in field notes. 

7.3.3 Sample Analysis  

The collected indoor air, outdoor air, and sub-slab soil gas samples will be labeled and delivered 
under chain-of-custody protocol to a State-certified analytical laboratory. The samples will be 
analyzed on standard turnaround time for the following: 

• PCE, contingent PCE breakdown products (TCE, 1,1-DCE, cis-,1,2-DCE, trans-1,2-DCE, and 
vinyl chloride), and the leak-detection compound by USEPA Method TO-15; and 

• Fixed gases by ASTM Method D1946 (sub-slab soil gas samples only). 

The fixed gases analysis of sub-slab soil gas samples is included to evaluate VIMS efficiency in 
drawing ambient dilution air to the sub-slab gravel layer as an additional line-of-evidence in 
demonstrating the VIMS performance.  

7.3.4 Data Evaluation 

Sub-slab soil gas sampling results for PCE will be compared to the DTSC-recommended sub-slab 
soil gas RBSL of 67 µg/m³, which incorporates the indoor air RBSL for commercial/industrial 
land use of 2.0 µg/m³ and attenuation factor of 0.03. 

Ground-level indoor air sampling results for PCE will be compared to the DTSC-recommended 
indoor air RBSL for commercial/industrial land use of 2.0 µg/m³.  

Detections of PCE in indoor air (if any) would be further evaluated to determine their source. 
The outdoor air sampling results and sub-slab soil gas sampling results would be used as lines of 
evidence to determine if indoor air PCE impacts are associated with vapor intrusion from the 
subsurface, outdoor/ambient air, or an indoor source.  

The sub-slab soil gas and indoor air sampling results will be evaluated to quantify an empirical 
sub-slab soil gas-to-indoor air attenuation factor for the building. This attenuation factor may 
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be used to evaluate future (post-occupancy) sub-slab soil gas sampling results as an alternative 
to the conservative default value of 0.03.  

The empirical attenuation factor may also be evaluated utilizing a radon tracer in addition to 
sub-slab soil gas and indoor air sampling for PCE and breakdown products. As a naturally-
occurring, radioactive noble gas, radon acts as a conservative tracer for gases that originate 
underground and have the potential to migrate into indoor air. Radon is ubiquitous and not tied 
to a specific source area, so concentrations should remain relatively constant in soil vapor. 
Radon measurements from sub-slab probes and indoor air would be made using Durridge RAD7 
Electronic Radon Detectors (or equivalent field meter) or collecting sub-slab soil gas and indoor 
in laboratory provided medium for off-Site analysis at a certified analytical laboratory. Utilizing 
paired sub-slab and indoor air results, an empirical attenuation factor would be calculated. The 
sub-slab and indoor air radon results could be evaluated as a second line of evidence to 
estimate the empirical sub-lab soil gas-to-indoor air attenuation factor for the building. Other 
attenuation factor derivation approaches may alternatively be considered and utilized with 
DTSC-approval. 

If indoor air sampling results for PCE are below the indoor air RBSL, the building would be 
demonstrated as safe for occupancy with respect to vapor intrusion concerns. If any indoor air 
sampling results exceed the RBSL, further evaluation would be performed. Any additional 
sampling would be planned and implemented in consultation with DTSC.  

7.4 Land Use Covenant and Operations and Maintenance 

The VIMS will be maintained and regularly (e.g., annually) inspected in accordance with a Land 
Use Covenant (to be developed), CLRRA-compliant O&M Agreement, and the VIMS O&M Plan. 
The VIMS O&M Plan contains specifications to repair or upgrade the VIMS components, in the 
event that this is warranted.  

The LUC will include the following elements, at a minimum: 

• Prohibits residential or commercial (including daycare) occupancy without engineering 
controls (i.e., VIMS in place, confirmed operating as designed); 

• Annual LUC inspections of building ground-floor slab, and VIMS, with LUC inspection 
reports submitted for DTSC approval. 

• Conducting prudential, voluntary 5-year Reviews, to be submitted for DTSC approval. 

The O&M Agreement shall be executed prior to building occupancy. The O&M Agreement will 
require a financial assurance instrument funding for the estimated 30-year O&M cost of long-
term site management per the Response Plan. 
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7.5 Maher Ordinance Compliance and Site Management Plan 

By virtue of the Site’s location and historical uses, the project is required to comply with San 
Francisco Health Code Article 22A, known as the Maher Ordinance. The Maher Ordinance 
defines a process for characterization and mitigation of soil and groundwater contamination, 
for the protection of public health and safety during and after Site redevelopment. It is 
expected that the San Francisco Department of Public Health (SFDPH), who oversees activities 
related to the Maher Ordinance, will indicate that the Site characterization and mitigation 
process conducted by TNDC and TPCU under DTSC oversight will effectively meet the 
requirements of the Maher Ordinance. While the Site is not required to implement a Site-
Specific Dust Control Plan under San Francisco Health Code Article 22B (known as the Dust 
Ordinance) due to parcel size, as a conservative measure, TNDC has volunteered to prepare a 
Site Management Plan which will include response action implementation procedures, 
including dust and vapor control, and monitoring measures during construction activities. 
Additional protective measures designed to ensure worker safety during response action 
implementation will be included in a health and safety section of the Site Management Plan. 
The Site Management Plan will also include a contingency plan to be implemented if 
unanticipated soil contamination is encountered during response action implementation.  

8.0 PUBLIC PARTICIPATION PROCESS 

This Response Plan included a public participation process that was intended to ensure full and 
robust participation of the affected community. Thirty-three (33) days before taking any action 
on the proposed Response Plan, DTSC: 

• Notified other appropriate governmental entities and local agencies of the proposed 
Response Plan including, but not limited to, SFDPH, San Francisco Planning Department, 
and the San Francisco Bay Regional Water Quality Control Board; 

• Placed a notice in a newspaper of general circulation, in the area of the Site including, 
but not limited to, a community-based newspaper, as appropriate; and 

• Provided notification of a 33-day public comment period on the proposed Response 
Plan, in factsheet format, in English and any other language commonly spoken in the 
area of the Site. 

The proposed Response Plan, site assessment reports, and materials listed as references in the 
proposed Response Plan and site assessment reports have been made accessible for public 
review at the DTSC office in Berkeley and in electronic format on DTSC’s publicly accessible 
EnviroStor database. Notification of the availability of these documents was provided in the 
factsheet. Procedures for providing comment on the proposed Response Plan and related 
documents were included in the factsheet. DTSC held a public meeting to receive comments. 

DTSC has considered the comments received before taking any action regarding the proposed 
Response Plan. As part of its communication with affected communities, DTSC has provided 
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information regarding the process by which decisions about the Site are made and the recourse 
that is available for those who may disagree with an agency decision. DTSC has considered the 
issue of environmental justice, as defined in subdivision (e) of Section 65040.12 of the 
Government Code, for communities most impacted, including low-income and racial minority 
populations before taking action on the Response Plan. 

Prior to approving this Response Plan, DTSC prepared a Community Letter and Survey (DTSC 
2021b), a Community Profile (DTSC 2021c), a Public Notice of the Public Comment Period for 
2550 Irving Street (DTSC 2021d), and a Community Update of the Public Comment Period for 
2550 Irving Street (DTSC 2021e) to notify the public regarding the Site and inviting the public to 
comment on the Draft Response Plan. The public comment period for the Draft Response Plan 
was from July 12 to August 13, 2021 and included a Remote Public Meeting on July 22, 2021. 
Following public comment, the DTSC prepared a Responsiveness Summary (DTSC 2021f) to 
respond to all public comments received during the 33-day public comment period on the Draft 
Response Plan. This Final Response Plan reflects changes which the DTSC determined were 
appropriate in response to public comments. The Responsiveness Summary is included as 
Appendix E.  

Prior to the start of construction at the Site, DTSC will prepare a Work Notice and will distribute 
the Work Notice to the project mailing list. 

9.0 CEQA DOCUMENTATION 

The California Environmental Quality Act (CEQA), modeled after the National Environmental 
Policy Act (NEPA) of 1969, was enacted in 1970 as a system of checks and balances for land use 
development and management decisions in California. It is an administrative procedure to 
ensure comprehensive environmental review of cumulative impacts prior to project approval.  

A CEQA project has the potential to cause a direct physical change or a reasonably foreseeable 
indirect physical change in the environment. CEQA applies to discretionary projects proposed to 
be carried out or approved by California public agencies, unless an exemption applies.  

On August 4, 2020, the San Francisco Planning Department issued a Senate Bill 35 
Determination letter confirming the proposed project at 2550 Irving Street (i.e., the Site) meets 
the objective criterion of Senate Bill 35. Per the San Francisco Planning Department’s Affordable 
Housing Streamlined Approval Pursuant to Senate Bill 35 and Planning Director Bulletin #5: 

• CEQA review is not required for SB-35 eligible projects because they are subject to a 
ministerial approval process. The site or building permit will not be subject to any 
applicable neighborhood notice requirements in the Planning Code, and the 
Department will not accept Discretionary Review applications for these projects because 
they are subject to a ministerial approval process. 
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DTSC has prepared and will file a notice of exemption with the State Clearinghouse within 5 
days of approving this Response Action.  A copy of the notice of exemption is provided in 
Appendix F. 

10.0 OVERSIGHT AND DETERMINATION OF RESPONSE ACTION COMPLETENESS 

TNDC will grant site access to DTSC for oversight and as-requested inspection of the VIMS 
installation and performance testing. VIMS Design Engineer will provide advanced notice to 
DTSC of installation and testing milestones, and support DTSC during DTSC inspections.  

Pursuant to H&SC §25395.90 et seq., DTSC shall make final approval of whether the response 
action is complete. 

DTSC may require further response actions based on the discovery of hazardous materials 
during the course of the response action, or during subsequent development of the Site. 

If the use of the property changes, DTSC may require a new response plan, or response plan 
amendment. 
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Attenuation 
Factor

Soil Gas
RBSL

Soil Gas 
Concentration

Soil Gas
Risk

(µg/m³) (µg/m³) (per million)

Ground‐Level Commercial Receptor

0.03 67 1,500 20

0.0005 4,000 1,500 0.4

Potential Ground‐Level Residential/Daycare Receptor

0.03 15 1,500 100

0.0005 920 1,500 1.6

Second‐Level Residential Receptor

0.003 150 1,500 10

0.00005 9,200 1,500 0.2

Notes:

(1)

(2)

(3)

(4)

(5)

(6)

(7) If the final redevelopment plan includes ground‐floor residential receptors and/or other sensitive receptors, DTSC‐
recommended RBSLs for indoor air under residential land use will be utilized.

Table 1. Tetrachlorothene Vapor Intrusion Risk

0.46

0.46

2.0

2.0

Indoor Air
RBSL

(µg/m³)

Attenuation factors are current and previous DTSC‐recommended values for future commercial buildings (DTSC 2011, 
DTSC and SWRCB 2020).

Soil gas risk equals soil gas concentration divided by soil gas RBSL; is rounded to one significant figure. 

Soil gas concentration is highest detected concentration of PCE in shallow soil gas within the footprint of proposed 
building (AllWest 2020c).

Soil gas RBSL equals indoor air RBSL divided by attenuation factor.

Tetrachloroethene (PCE) indoor air risk‐based screening levels (RBSLs) are DTSC‐recommended values, represent 1 
per million risk level (DTSC 2020).

Second‐level attenuation factors incorporate SFBRWQCB‐recommended inter‐floor transfer factor of 0.1 (SFBRWQCB 
2019).

0.46

0.46
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Indoor Air
RBSL

Attenuation 
Factor

Soil Gas
RBSL

Soil Gas 
Concentration

Soil Gas
Risk

(µg/m³) (µg/m³) (µg/m³) (per million)

Trichloroethene 100 0.03 3,300 ND NA

Dichloroethene, 1,1‐ 310 0.03 10,000 ND NA

Dichloroethene, 1,2‐, cis‐ 35 0.03 1,200 ND NA

Dichloroethene, 1,2‐, trans‐ 350 0.03 12,000 ND NA

Vinyl Chloride 0.16 0.03 5.3 ND NA

Trichloroethene 100 0.0005 200,000 ND NA

Dichloroethene, 1,1‐ 310 0.0005 620,000 ND NA

Dichloroethene, 1,2‐, cis‐ 35 0.0005 70,000 ND NA

Dichloroethene, 1,2‐, trans‐ 350 0.0005 700,000 ND NA

Vinyl Chloride 0.16 0.0005 320 ND NA

Trichloroethene 0.48 0.03 16 ND NA

Dichloroethene, 1,1‐ 73 0.03 2,400 ND NA

Dichloroethene, 1,2‐, cis‐ 8.3 0.03 280 ND NA

Dichloroethene, 1,2‐, trans‐ 83 0.03 2,800 ND NA

Vinyl Chloride 0.0095 0.03 0.32 ND NA

Trichloroethene 0.48 0.0005 960 ND NA

Dichloroethene, 1,1‐ 73 0.0005 150,000 ND NA

Dichloroethene, 1,2‐, cis‐ 8.3 0.0005 17,000 ND NA

Dichloroethene, 1,2‐, trans‐ 83 0.0005 170,000 ND NA

Vinyl Chloride 0.0095 0.0005 19 ND NA

Trichloroethene 0.48 0.003 160 ND NA

Dichloroethene, 1,1‐ 73 0.003 24,000 ND NA

Dichloroethene, 1,2‐, cis‐ 8.3 0.003 2,800 ND NA

Dichloroethene, 1,2‐, trans‐ 83 0.003 28,000 ND NA

Vinyl Chloride 0.0095 0.003 3.2 ND NA

Trichloroethene 0.48 0.00005 9,600 ND NA

Dichloroethene, 1,1‐ 73 0.00005 1.5E+06 ND NA

Table 2. Tetrachloroethene Breakdown Product Contingent Remedial Goals

PCE Breakdown Product

Ground‐Level Commercial Receptor

Second‐Level Residential Receptor

Potential Ground‐Level Residential/Daycare Receptor
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Indoor Air
RBSL

Attenuation 
Factor

Soil Gas
RBSL

Soil Gas 
Concentration

Soil Gas
Risk

(µg/m³) (µg/m³) (µg/m³) (per million)

Table 2. Tetrachloroethene Breakdown Product Contingent Remedial Goals

PCE Breakdown Product

Dichloroethene, 1,2‐, cis‐ 8.3 0.00005 170,000 ND NA

Dichloroethene, 1,2‐, trans‐ 83 0.00005 1.7E+06 ND NA

Vinyl Chloride 0.0095 0.00005 190 ND NA

Notes:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8) ND = Not detected above the laboratory reporting limit. NA = Risk not calculated as breakdown product was ND 
during sampling.

If the final redevelopment plan includes ground‐floor residential receptors and/or other sensitive receptors, DTSC‐
recommended RBSLs for indoor air under residential land use will be utilized.

PCE Breakdown Product indoor air risk‐based screening levels (RBSLs) are DTSC‐recommended values, represent 1 per 
million risk level (DTSC 2020).

Attenuation factors are current and previous DTSC‐recommended values for future commercial buildings (DTSC 2011, 
DTSC and SWRCB 2020).

Second‐level attenuation factors incorporate SFBRWQCB‐recommended inter‐floor transfer factor of 0.1 (SFBRWQCB 
2019).

Soil gas RBSL equals indoor air RBSL divided by attenuation factor.

Soil gas concentration is highest detected concentration of PCE in shallow soil gas within the footprint of proposed 
building (AllWest 2020c).

Soil gas risk equals soil gas concentration divided by soil gas RBSL; is rounded to one significant figure. 
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Statue and Regulatory Citation Determination Description Comment

Federal ARARs

National Historic Preservation Act (NHPA),
16 U.S.C. ' 470
40 CFR 6.301(b)
36 CFR 60, 63, 800

Applicable This statute and implementing regulations require federal agencies to take into 
account the effect of this response action upon any district, site, building, 
structure, or object that is included in or eligible for the National Register of 
Historic Places.

If cultural resources on or eligible for the national register are present, it will be 
necessary to determine if there will be an adverse effect and if so how the effect 
may be minimized or mitigated.    The unauthorized removal of archaeological 
resources from public or Indian lands is prohibited without a permit, and any 
archaeological investigations at a site must be conducted by a professional 
archaeologist.    

There are no known Historical or Archaeological features recognized within the 
project area. 

Archaeological and Historic Preservation Act
16 U.S.C. ' 469
40 CFR 6.301(c)
43 CFR 7

Applicable This statute and implementing regulations establish requirements for the 
evaluation and preservation of historical and archaeological data, which may be 
destroyed through alteration of terrain as a result of a federal construction project 
or a federally licensed activity or program.

Fish and Wildlife Coordination Act
16 U.S.C. '' 661, et seq.,
40 CFR 6.302(g)
50 CFR 83
33 CFR 320‐330

Applicable This statute and implementing regulations require coordination with federal and 
state agencies for federally funded projects to ensure that any modification of 
any stream or other water body affected by any action authorized or funded by 
the federal agency provides for adequate protection of fish and wildlife 
resources

If the remedial action involves activities that affect wildlife and/or non‐game fish, 
federal agencies must first consult with the U.S. Fish and Wildlife Service and the 
relevant state agency with jurisdiction over wildlife resources.  There are no 
known water bodies that will be affected by the project.   

Endangered Species Act,
16 U.S.C. ' 1531
40 CFR 6.302(h)
50 CFR 17 and 402

Relevant and
Appropriate

This statute and implementing regulations provide that federal activities not 
jeopardize the continued existence of any threatened or endangered species. 
Endangered Species Act, Section 7 requires consultation with the U.S. Fish and 
Wildlife Service to identify the possible presence of protected species and 
mitigate potential impacts on such species.

If threatened or endangered species are identified within the remedial areas, 
activities must be designed to conserve the species and their habitat. There are 
no known threatened or endangered species identified within the project area.   

Migratory Bird Treaty Act,
16 U.S.C. '' 703, et seq.
50 CFR 10.13

Relevant and
Appropriate

This requirement establishes a federal responsibility for the protection of the 
international migratory bird resource and requires continued consultation with the 
U.S. Fish and Wildlife Service during remedial design and remedial construction 
to ensure that the cleanup of the site does not unnecessarily impact migratory 
birds.

The selected remedial actions will be carried out in a manner to avoid adversely 
affecting migratory bird species, bald eagle and including individual birds or their 
nests.  There are no known nesting sites identified within the project area.   

Toxic Substances Control Act (TSCA)
40 CFR Part 763, Subpart G 

Other
Requirements

Asbestos abatement projects and asbestos worker protection. This subpart 
protects certain State and local government employees who are not protected by 
the Asbestos Standards of the Occupational Safety and Health Administration 
(OSHA). This subpart applies the OSHA Asbestos Standards in 29 CFR 1910.1001 
and 29 CFR 1926.1101 to these employees.

The State requires that work be performed in accordance with 40 CFR 763.120 
and 763.121 (asbestos abatement projects) and 29 CFR 1926.58 (asbestos 
standard for the construction industry). These requirements will be incorporated 
into the health & safety plan but do not meet the definition of an ARAR.

40 CFR Part 763 ‐ Asbestos Containing Materials in Schools Other
Requirements

This regulation provides provision for investigation, handling and management of 
ACM at school sites. 

Will not apply to this non‐school related project.  

Clean Air Act  ‐ (CAA) 
40 CFR Part 61, Subpart M
National Emission Standard for Asbestos

Relevant and
Appropriate

The section of the Clean Air Act deals with management of ACMs. Over‐riding regulation for Asbestos Mitigation Management. 

Table 3. Summary Applicable or Relevant and Appropriate Requirements (ARARs) 
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Table 3. Summary Applicable or Relevant and Appropriate Requirements (ARARs) 

Clean Air Act (CAA)
Air Cleaning
40 CFR 61.145 (c) & (d)

Relevant and
Appropriate

This requirement establishes detailed standards and specifications for demolition 
and renovation. The regulation provides detailed procedures for controlling 
asbestos release during demolition of a building containing “regulated‐asbestos 
containing material (RACM)”.

Applicable to building demolitions that will occur as part of the removal if certain 
threshold volumes of RACM are disturbed. The dust control portions of the 
regulations are relevant and appropriate for soil disturbance activities and for 
asbestos contaminated material that does not meet the strict definition of RACM.

Clean Air Act (CAA) Air Cleaning
40 CFR 61.149
Note: Section 61.149(c)(2) is not delegated to the State

Relevant and
Appropriate

This Act and implementing regulations, 40 CFR 61.149, establish detailed 
procedures and specifications for handling and disposal of asbestos containing 
waste material generated by an asbestos mill.

Requirements under this regulation are considered relevant and appropriate to 
the ACM disposal. It is not applicable because the facilities do not meet the 
regulatory definition of an asbestos mill.

Clean Air Act (CAA) Air Cleaning
40 CFR 61.150
Note: Section 61.150(a)(4) is not delegated to the State

Relevant and
Appropriate

Standard for waste disposal for manufacturing, fabricating, demolition, 
renovation and spraying operations. This regulation provides detailed procedures 
for processing, handling and transporting asbestos containing waste material 
generated during building demolition and renovation (among other sources).

Applicable to RACM generated by building demolitions that will occur as part of 
the remedial action. Relevant and appropriate for soil disturbance activities and 
for asbestos contaminated material that does not meet the strict definition of 
RACM.

Clean Air Act (CAA) Air Cleaning
40 CFR 61.151
Note: Section 61.151(c) is not delegated to the State

Relevant and
Appropriate

Standard for inactive waste disposal sites for asbestos mills and manufacturing 
and fabricating operations. Provides requirements for covering, revegetation and 
signage at facilities where RACM will be left in place.

Requirements under this regulation are considered relevant and appropriate to 
asbestos containing soils and/or debris left in place. It is not applicable because 
the facilities that are part of this remedial action do not meet the facility 
definitions in the regulation.

Clean Air Act (CAA)  Air Cleaning
40 CFR 61.152
Note: Section 61.152(b)(3) is not delegated to the State

Relevant and
Appropriate

This requirement establishes detailed specifications for air cleaning used as part 
of a system to control asbestos emissions control system.

These requirements would be applicable if air cleaning is part of the building 
demolitions. It would be relevant and appropriate to other air cleaning 
operations.

Clean Air Act (CAA) Air Cleaning
40 CFR 61.154
Note: Section 61.154(d) is not delegated to the State

Relevant and
Appropriate

Standard for active waste disposal sites. Provides requirements for off‐site 
disposal sites receiving asbestos‐containing waste material from building 
demolitions and other specific sources.

Requirements under this regulation are considered relevant and appropriate to 
asbestos containing soils and/or debris to be transported off‐Site.  It is not 
applicable because the facilities that are part of this remedial action do not meet 
the facility definitions in the regulation.

Clean Air Act (CAA)  Air Cleaning
40 CFR 61.155

Relevant and
Appropriate

This requirement establishes detailed standards for operations that convert 
asbestos containing waste material into non‐ asbestos (asbestos‐free) material.

These requirements would be applicable if the remedial action includes any 
treatment of asbestos containing material.

U.S. EPA Office of Superfund Regional Screening Levels for Chemical 
Contaminants at Superfund Sites

To Be Considered RSLs are risk‐based concentration which can be used to evaluate whether a 
chemical release may pose a risk that warrants further investigation.  RSLs are 
not legally enforceable standards.  They are use for Site screening and should not 
be used as cleanup levels for a CERCLA site until the other remedy selections 
identified in the relevant portions of the National Contingency Plan (NCP), 40 CFR 
Part 300, have ben evaluated and considered

If a chemical is detected during removal actions and no cleanup level was 
previously established, the Hero Note 3, Water Board ESLs, or U.S. EPA RSLs will 
be used as a screening concentration.  If the concentrations are below Hero Note 
3, ESLs, or RSLs, as applicable, no further action will be taken.  

Resource Conservation and Recovery Act (RCRA) 40 CFR §§260‐299; Subtitle C 
(hazardous waste requirements); State of California citation:  Cal. Health & 
Safety Code, Title 22

Applicable RCRA is the primary federal law governing the disposal of hazardous and non‐ 
hazardous or municipal solid waste passed by Congress in 1976 and amended in 
1984 by Hazardous and Solid Waste Amendments (HSWA). RCRA Subtitle C sets 
standards for the classification of hazardous waste, and requirements governing 
handling, management, transportation, treatment, and off‐ site disposal of these 
wastes.

RCRA applies to moving waste materials.  Hazardous waste management efforts 
at the sites will be performed in accordance with RCRA and Title 22 Requirements.
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Table 3. Summary Applicable or Relevant and Appropriate Requirements (ARARs) 

Clean Water Act (CWA) 33 USC §1342 Applicable Section 402 of the CWA regulates discharges of pollutants under the National 
Pollutant Discharge Elimination System (NPDES).  The storm water discharges 
program is regulated by the State Water Board for certain municipal, industrial, 
and construction storm water discharges through NPDES permits.  NPDES permits 
include requirements to prevent or reduce discharges of pollutants that cause or 
contribute to violations of water quality objectives.

Any construction storm water discharges will use controls to reduce pollutant 
loads in storm water in order to prevent violations of water quality objectives.

Safe Drinking Water Act (SDWA) 42 USC § 300g‐1 To Be Considered The National Contingency Plan (NCP) at 40 CFR §§300.43(e)(2)(i)(B)‐(D) states 
that maximum contaminant level goals (MCLGs), established under the SDWA, 
that are set at levels above zero should be attained by remedial actions for 
surface water or groundwater that are current or potential sources of drinking 
water.  For contaminants of concern (COCs) in groundwater that do not have 
MCLGs, or if the MCLGs have been set at zero, the remedial actions should 
achieve Maximum Contaminant Levels (MCLs).

Although no impacts to surface or groundwater are known, the planned cleanup 
is intended to be protective of water quality.

State and Local ARARs

Title 8: Subchapter 7. General Industry Safety Orders Group 16. Control of 
Hazardous Substances Article 110. Regulated Carcinogens

Applicable This regulation provides the State of California OSHA regulations for Hazardous 
Substance. 

The necessary health and safety precautions will be included in project‐specific 
HASP. 

California Health and Safety Code ‐ HSC 
Division 20. Miscellaneous Health and safety Provisions [24000 ‐ 26217]
Chapter 6.82. California Land Reuse and Revitalization Act of 2004 [25395.60 ‐ 
25395.109]
Article 2. Definitions [25395.63 ‐ 25395.79.2]

Applicable “Response plan” means a written plan submitted to an agency pursuant to 
Section 25395.96 

If, upon review of the site assessment prepared pursuant to this article, the 
agency determines that a response action is necessary to prevent or eliminate an 
unreasonable risk, the bona fide purchaser, innocent landowner, or contiguous 
property owner shall submit a response plan to the agency to conduct a response 
action at the site, in conformance with the agreement entered into pursuant to 
Section 25395.92.

This provides the definition for the Response Plan.

California Toxics Rule (CTR) 33 USC §1313(c)(2)(B); 40 CFR
§131.38(b)(1), (2)

To Be Considered The California Toxics Rule sets forth freshwater and saltwater criteria for a 
number of metals and chemical compounds.

Although no impacts to surface or groundwater are known, related to this 
removal action, the planned cleanup is intended to be protective of water quality.

California Regional Water Quality Control Board, San Francisco Bay Region 
(Water Board), Water Quality Water Quality Objectives Porter‐Cologne Water 
Quality Control Act promulgated under California Water Code § 13240‐13241, 
Basin Plan, Chapter 3

To Be Considered Chapter 3 of the Basin Plan sets forth water quality objectives for surface water 
and groundwater.

Although no impacts to surface or groundwater are known, related to this 
removal action, the planned cleanup is intended to be protective of water quality.

Domestic Water Quality and Monitoring Regulations Cal. Health and Safety Code 
§11635, 22 CCR §§64431, 64432, 64432.1, 64432.2, 64444, 64444.5

Relevant and
Appropriate

These sections of the California Code of Regulations, part of the state water 
quality standards, establish MCLs for organic and inorganic chemicals in drinking 
water.

Although no impacts to surface or groundwater are known, related to this 
removal action, the planned cleanup is intended to be protective of water quality.

Safe Drinking Water Act (SDWA) Cal. Health and Safety Code § 116375, 22 CCR § 
64449

Relevant and
Appropriate

This section of the SDWA establishes secondary MCLs for chemicals in drinking 
water that adversely affect its odor, taste, or appearance.  They are desirable 
goals and are not enforceable.

Although no impacts to surface or groundwater are known, related to this 
removal action, the planned cleanup is intended to be protective of water quality.
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Statue and Regulatory Citation Determination Description Comment

Table 3. Summary Applicable or Relevant and Appropriate Requirements (ARARs) 

State Water Resources Control Board (SWRCB) Resolution No. 88‐63 Porter‐
Cologne Water Quality Control Act promulgated under California Water Code § 
13140

Relevant and
Appropriate

The resolution states that all surface and groundwaters of the State are 
considered to be suitable, or potentially suitable, for municipal or domestic water 
supply, contamination, or the water source does not provide sufficient water to 
supply a well capable of producing 200 gallons per day.

Although no impacts to surface or groundwater are known, related to this 
removal action, the planned cleanup is intended to be protective of water quality.

Water Board Environmental Screening Levels (ESLs) Screening for Environmental 
Concerns at Sites with Contaminated Soil and Groundwater, Revision 2, July 2019

Relevant and
Appropriate

ESLs can be used to evaluate whether a chemical release may pose a risk that 
warrants further investigation.  ESLs are not legally enforceable standards.  They 
are used for site screening.

If a chemical is detected during removal actions and no cleanup level was 
previously established, Hero Note 3, Water Board ESLs, or U.S. EPA RSLs will be 
used as a screening concentration.  If the concentrations are below Hero Note 3, 
ESLs or RSLs, as applicable, no further action will be taken.  

DTSC and Office of Human and Ecological Risk (OEHHA) Human Health Risk 
(HERO) Notes including Note 3 Title 22, California Code of Regulations 
(CCR),Chapter 50 Section 68400.5.

Relevant and
Appropriate

For any release of hazardous waste or hazardous constituents, the human health 
risk assessment calculations, including, but not limited to, all cancer risk and non‐
cancer hazard screening levels and corrective action objectives, shall use the 
toxicity criteria specified in California Code of Regulations, title 22, sections 69021 
and attain the human health protection specified in section 69022, subdivisions 
(a) and (b). 

The appropriate HERO Notes will be followed when evaluating risks associated 
with known or discovered contaminants during the implementation of the 
removal action.

Bay Area Air Quality Management District (BAAQMD) Regulation 6 Rule 1 
Section 305

Relevant and
Appropriate

This section sets limits on visual particulates during construction activities. A person shall not emit particles from any operation in sufficient number to cause 
annoyance to any other person, which particles are large enough to be visible as 
individual particles at the emission point or of such size and nature as to be visible 
individually as incandescent particles. This section will apply only if such particles 
fall on real property other than that of the person resposible for the emission.

Title 22, California Code of Regulations (CCR), Chapter 39 Section 67391.1, 
Requirements for Land Use Covenants

Applicable Specify that a land use covenant imposing appropriate limitations on land use 
shall be executed and recorded when hazardous materials, hazardous wastes or 
constituents, or hazardous substances will remain at the property at levels, which 
are not suitable for unrestricted use of the land.

This is the regulation that will govern the land use covenant placed on the Site 
following capping.

San Francisco Police Code, Article 29, section 2908. Applicable This ordinance provides guidance for acceptable levels of noise and acceptable 
times for the emission of construction noise.  

Noise between 8pm and 7am is unlawful without a special Public Works permit. 

Underground Storage Tank (UST) Regulations California Code of Regulations, Title 
23, Chapter 16, Article 11

To Be Considered UST regulations protect waters of the state from discharges of hazardous 
substances from USTs.

No USTs are known to be present at the site. Although not anticipated, if removal 
actions involve the removal of a UST, the actions will comply with the substantive 
requirements of these regulations.

San Francisco Bay Water Board UST Program California Health and Safety Code, 
Division 20, Chapters 6.7 and 6.75

To Be Considered The San Francisco Bay Water Board UST Program gives local agencies the 
authority to oversee investigation and cleanup of UST leak sites. 

No USTs are known to be present at the site. Although not anticipated, if removal 
actions involve the removal of a UST, the actions will comply with the substantive 
requirements of these regulations.

San Francisco Public Health Code (SFPHC) Article 22A (also referred as Maher 
Ordinance)

Applicable The Site is located within the area that is subject to compliance with Article 22A. 
For projects which will disturb at least 50 cubic yards of soil, the applicant is 
required to contact the Department of Public Health and to conduct an 
environmental investigation and submit the documents and certifications for 
review and approval by the Department of Public Health prior to issuance of the 
permit from the Department of Building Inspection.

Provides a description of the Maher Ordinance which will be required to be 
followed during redevelopment.
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Statue and Regulatory Citation Determination Description Comment

Table 3. Summary Applicable or Relevant and Appropriate Requirements (ARARs) 

SFPHC Article 22B Applicable This article is applicable to any site preparation or construction activities taking 
place within the City and County of San Francisco that have the potential to 
create dust or that will expose or disturb soil be conducted and managed to 
eliminate visible dust;

Provides a description of the dust mitigation requirements to eliminate visible 
dust.
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Tables 1 and 2 from 

Phase II Subsurface Investigation Report  (AllWest 2020c) 



(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

B-1 (4.5-5) 5/21/2019 ND (<1.0) 13 210 ND (<0.25) 44 9.0 24 28 ND (<0.0050) ND (varies)

B-2 (4.5-5) 5/21/2019 ND (<1.0) 3.6 70 ND (<0.25) 57 4.6 26 24 ND (<0.0050) ND (varies)

B-3 (4.5-5) 5/21/2019 ND (<1.0) 1.1 19 ND (<0.25) 49 39 26 68 ND (<0.0050) ND (varies)

B-4 (4.5-5) 5/21/2019 ND (<1.0) ND (<1.0) ND (<5.0) ND (<0.25) 57 10 30 45 ND (<0.0050) ND (varies)

B-5 (4.5-5) 5/21/2019 ND (<1.0) ND (<1.0) ND (<5.0) ND (<0.25) 45 2.5 24 21 ND (<0.0050) ND (varies)

B-8 (4.5-5) 7/17/2019 NA NA NA NA NA NA NA NA ND (<0.0050) ND (varies)

B-8 (9.5-10) 7/17/2019 NA NA NA NA NA NA NA NA ND (<0.0050) ND (varies)

B-9 (4.5-5) 7/17/2019 NA NA NA NA NA NA NA NA ND (<0.0050) ND (varies)

B-9 (9.5-10) 7/17/2019 NA NA NA NA NA NA NA NA ND (<0.0050) ND (varies)

B-10 (4.5-5) 7/18/2019 NA NA NA NA NA NA NA NA ND (<0.0050) ND (varies)

B-10 (9.5-10) 7/18/2019 NA NA NA NA NA NA NA NA ND (<0.0050) ND (varies)

100 

(Res-ON)

260 

(Res-DE)

100 

(Res-ON)

1.9 

(TH)

160 

(TH)

32 

(TH)

86 

(CW-DE)

340 

(TH)

0.080

(TH)
Varies or NE

500 

(Com-ON)

1,000 

(Com-ON)

500 

(Com-ON)

1,100 

(Com-DE)

1,800,000* 

(Com-DE)

320 

(Com-DE)

11,000

(Com-DE)

350,000 

(Com-DE)

1,000 

(Com-ON)
Varies or NE

500 

(CW-ON)

1,000 

(CW-ON)

500 

(CW-ON)

51 

(CW-DE)

530,000* 

(CW-DE)

180 

(CW-DE)

86 

(CW-DE)

110,000 

(CW-DE)

350 

(CW-DE)
Varies or NE

NE NE NE 100 2,500 1,000 2,000 5,000 NE Varies or NE

NE NE NE 1.0
5.0 (Cr III & 

total)
5.0 20 250 NE Varies or NE

SFRWQCB Tier 1 ESLs 

SFRWQCB Tier 2 

Construction Worker ESLs 

SFRWQCB Tier 2 

Commercial/Industrial ESLs 

Title 22 STLC (mg/L)

Title 22 TTLC (mg/kg)

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2500-2550 Irving Street

San Francisco, California

AllWest Project No. 19089.23.1

Sample Name 

and Depth in 

feet bgs

Date Sampled
Other VOCsZincNickel

TPH-g (C6-

C12)

TPH-d (C10-

C23)

TPH-mo (C18-

C36)
Lead

Tetrachloroethene

(PCE)
Cadmium Chromium

Page 1 of 3



(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2500-2550 Irving Street

San Francisco, California

AllWest Project No. 19089.23.1

Sample Name 

and Depth in 

feet bgs

Date Sampled
Other VOCsZincNickel

TPH-g (C6-

C12)

TPH-d (C10-

C23)

TPH-mo (C18-

C36)
Lead

Tetrachloroethene

(PCE)
Cadmium Chromium

NE NE NE 1.0 5.0 5.0 NE NE 0.70 Varies or NE

NE NE NE 1.1 58 (total) 7.0 68 64 NE NE

Notes: All samples analyzed at McCampbell Analytical, Inc., Pittsburg, California.

All results are reported in milligrams per kilogram (mg/kg)

bgs = below ground surface

VOCs - Volatile Organic Compounds, analytical method SW8260B

TPH-g - Total Petroleum Hydrocarbons as Gasoline, analytical method SW8260B

TPH-d - Total Petroleum Hydrocarbons as Diesel, analytical method SW8015 without Silica Gel cleanup

TPH-mo - Total Petroleum Hydrocarbons as Motor Oil, analytical method SW8015 without Silica Gel cleanup

PCE = Tetrachloroethene, analytical method SW8260B

ND - Not Detected above laboratory reporting limit (listed in paranthesis)

NA - Not Analyzed `

NE - Not Established

* = Chromium III; ESL not established for total chromium

Res-DE = Residential Direct Exposure Human Health Risk Levels (Table S-1 )

Com-DE = Commercial/Industrial Direct Exposure Human Health Risk Levels (Table S-1 )

CW-DE = Construction Worker / Any Site Use Direct Exposure Human Health Risk Levels  (Table S-1 )

Res-ON = Residential Odor Nuisance Levels  (Table S-5 )

Com-ON = Residential Odor Nuisance Levels  (Table S-5 )

CW-ON = Construction Worker / Any Land Use Odor Nuisance Levels  (Table S-5 )

SFRWQCB ESLs = San Francisco Bay Regional Water Quality Control Board, User’s Guide: Derivation and Application of Environmental Screening 

Levels (ESLs) , Tier 1 Environmental Screening Levels (ESLs), January 23, 2019

Title 22 TCLP (mg/L)

Tier 1 Environmental Screening Levels (ESLs) for residential land use and soil disposal acceptance profiling were established using the Tier 1 ESL Summary Table based on a generic conceptual site 

model designed for use at most sites. These ESLs were established with the following assumptions:  Land Use = Residential, Groundwater Use = Drinking Water Resource, MCL Priority over RIsk-

based Levels = Yes, Discharge to Surface Water = Saltwater & Freshwater,  Vegetation Level = Substantial,  Soil Exposure Depths = Shallow (≤10 ft bgs).
Tier 2 Environmental Screening Levels (ESLs) for residential and commercial/industrial and construction worker/any  land use where groundwater IS a potential drinking water resource were 

established using the site-specific Tier 2 Interactive Tool, Table T2-1: Tier 2 ESL Input and Output. These ESLs were established with the following assumptions:  Commercial property use, 

minimal vegetation level, drinking water resource groundwater use, no discharge to surface water, and shallow and deep soil depths (≤10 ft bgs and >10 ft bgs) for direct exposure.

LBNL Mean/Median 

Background Concentrations  

of Metals in Soils - Berkeley, 

Page 2 of 3



(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2500-2550 Irving Street

San Francisco, California

AllWest Project No. 19089.23.1

Sample Name 

and Depth in 

feet bgs

Date Sampled
Other VOCsZincNickel

TPH-g (C6-

C12)

TPH-d (C10-

C23)

TPH-mo (C18-

C36)
Lead

Tetrachloroethene

(PCE)
Cadmium Chromium

Concentrations exceeding the applicable ESLs are indicated in bold font

Lawrence Berkeley National Laboratory (LBNL) Analysis of Background Distributions of Metals in the Soil at Lawrence Berkeley National Laboratory, Table 3: Summary Statistics for Background 

Data Sets After Removal of Outliers.  April, 2009.  Arithmetic mean used where available; otherwise median concentration.

TCLP - Toxicity Characteristic Leaching Procedure value for hazardous waste established by State of California Code of Regulations Title 22, Chapter 11, Article 3, Tables II and III.

STLC - Soluble Threshold Limit Concentration value for hazardous waste established by State of California Code of Regulations Title 22, Chapter 11, Article 3, Tables II and III.

TTLC - Total Threshold Limit Concentration value for hazardous waste established by State of California Code of Regulations Title 22, Chapter 11, Article 3, Tables II and III.
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VP-1 5/21/2019 0.5 TSS 56 ND (<10) 8.6 ND (<4.5) 46 530 ND (<4.3) NA ND (<4.5) ND (<2.9) ND (varies) ND (<9,300) ND (<0.0100)

VP-2 5/21/2019 0.5 TSS 57 9.5 ND (<2.4) ND (<2.3) 27 480 3.6 NA ND (<2.3) ND (<1.3) ND (varies) ND (<9,300) ND (<0.0100)

VP-1A 7/19/2019 0.5 SPVP NA NA NA ND (<6.3) NA 1,100 NA ND (<8.6) ND (<6.3) ND (<4.1) NA NA ND (<0.025)

VP-2A 7/19/2019 0.5 SPVP NA NA NA ND (<6.3) NA 650 NA ND (<8.6) ND (<6.3) ND (<4.1) NA NA ND (<0.025)

VP-3 7/19/2019 0.5 SPVP NA NA NA ND (<6.3) NA 270 NA ND (<8.6) ND (<6.3) ND (<4.1) NA NA ND (<0.025)

VP-4 7/19/2019 0.5 SPVP NA NA NA ND (<2.0) NA 660 NA ND (<2.7) ND (<2.0) ND (<1.3) NA NA ND (<0.025)

SFRWQCB 

ESL

1,000,000 

(ON)

730,000 

(DE)

18 

(DE)

1,200

VI
NL

67

(DE)

44,000 

(DE)

100 

(DE)

12,000

VI

5.2

VI
Varies or NE

330 

(ON)
NE

Notes:

Laboratory analyses by Eurofins Calscience, Garden Grove, CA

µg/m
3
 = micrograms per cubic meter

TPH-g = total petroleum hydrocarbons as gasoline, analytical method TO-3M

VOCs = volatile organic compounds, analytical method TO-15 SIM

cis-1,2-DCE = cis-1,2-
Dichloroethene

trans-1,2-DCE =trans-1,2-
Dichloroethene

PCE = perchloroethylene / tetrachloroethene

TCE = trichloroethene

MEK = Methyl Ethyl Ketone (2-Butanone)

ND = Not detected above the listed reporting limit

NL = Not listed

NE = Not established

Bold Font = Detected values exceed regulatory screening levels.

TSS = Temporary Sub-Slab Vapor Pin

DE = Direct Exposure  (Table SG-1 - Subslab/Soil Gas Vapor Intrusion: Human Health Risk Levels )

ON = Odor Nuisance (Table SG-2 - Subslab/Soil Gas Vapor Intrusion: Odor Nuisance Levels )

Table 2

Soil Vapor Analytical Data Summary

2500-2550 Irving Street

San Francisco, California 

AllWest Project 19089.23.1

Commercial Soil Gas 

TPH-g                         

µg/m
3

SFRWQCB ESLs = San Francisco Regional Water Quality Control Board, User’s Guide: Derivation and Application of Environmental Screening Levels (ESLs), Tier 2 ESLs from Table SG-1 - Subslab/Soil Gas Vapor Intrusion: Human 

Health Risk Levels, Commercial/Industrial , and Table SG-2 - Subslab/Soil Gas Vapor Intrusion: Odor Nuisance Levels , Interim Final - January 23, 2019.

SPVP = Semi-Permanent Sub-Slab Vapor Pin

NA = Not Analyzed

Other VOCs

µg/m
3

TCE

µg/m
3

cis-1,2-DCE

µg/m
3

trans-1,2-

DCE

µg/m
3

Vinyl 

Chloride

µg/m
3

Helium

(Leak detect 

gas)

(% v/v)

Probe & 

Sample ID 

Number

Date
Probe 

Type

Acetone              

µg/m
3

Toluene            

µg/m
3

Isopropanol        

µg/m
3

2-Butanone 

(MEK)

µg/m
3

PCE

µg/m
3

Depth 

(feet bgs)

Chloroform 

µg/m
3
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Tables 1 and 2 from 

Phase II Subsurface Investigation Report (AllWest 2019d) 



(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

B-6 (1-1.5) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 82 26 37 62 ND (<0.0050) ND (varies)

B-6 (4.5-5) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 49 2.0 26 21 ND (<0.0050) ND (varies)

B-6 (9.5-10) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 62 1.6 24 22 ND (<0.0050) ND (varies)

B-7 (1-1.5) 7/17/2019 ND (<0.25) 5.0 58 ND (<0.25) 39 7.6 22 27 ND (<0.0050) ND (varies)

B-7 (4.5-5) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 61 1.9 29 23 ND (<0.0050) ND (varies)

B-7 (9.5-10) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 65 1.8 26 23 ND (<0.0050) ND (varies)

B-8 (4.5-5) 7/17/2019 NA NA NA NA NA NA NA NA ND (<0.0050) ND (varies)

B-8 (9.5-10) 7/17/2019 NA NA NA NA NA NA NA NA ND (<0.0050) ND (varies)

SVP-1 (1-1.5) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 53 7.8 26 32 ND (<0.0050) ND (varies)

SVP-1 (4.5-5) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 59 1.6 22 21 ND (<0.0050) ND (varies)

SVP-2 (1-1.5) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 74 2.1 30 26 ND (<0.0050) ND (varies)

SVP-2 (4.5-5) 7/17/2019 ND (<0.25) ND (<1.0) ND (<5.0) ND (<0.25) 53 1.7 23 20 ND (<0.0050) ND (varies)
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1,100 
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1,800,000* 
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320 

(Com-DE)

11,000

(Com-DE)
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(Com-DE)

1,000 

(Com-ON)
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500 
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1,000 
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500 

(CW-ON)
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NE NE NE 100 2,500 1,000 2,000 5,000 NE Varies or NE

NE NE NE 1.0
5.0 (Cr III & 

total)
5.0 20 250 NE Varies or NE

Sample Name 

and Depth in 

feet bgs

Date Sampled
Other VOCsZincNickel

TPH-g (C6-

C12)

TPH-d (C10-

C23)

TPH-mo (C18-

C36)
Lead

Tetrachloroethene

(PCE)
Cadmium Chromium

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2525 Irving Street

San Francisco, California

AllWest Project No. 19086.23.2

SFRWQCB Tier 1 ESLs 

SFRWQCB Tier 2 

Construction Worker ESLs 

SFRWQCB Tier 2 

Commercial/Industrial ESLs 

Title 22 STLC (mg/L)

Title 22 TTLC (mg/kg)
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Sample Name 

and Depth in 

feet bgs

Date Sampled
Other VOCsZincNickel

TPH-g (C6-

C12)

TPH-d (C10-

C23)

TPH-mo (C18-

C36)
Lead

Tetrachloroethene

(PCE)
Cadmium Chromium

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2525 Irving Street

San Francisco, California

AllWest Project No. 19086.23.2

NE NE NE 1.0 5.0 5.0 NE NE 0.70 Varies or NE

NE NE NE 1.1 58 (total) 7.0 68 64 NE NE

Notes: All samples analyzed at McCampbell Analytical, Inc., Pittsburg, California.

All results are reported in milligrams per kilogram (mg/kg)

bgs = below ground surface

VOCs - Volatile Organic Compounds, analytical method SW8260B

TPH-g - Total Petroleum Hydrocarbons as Gasoline, analytical method SW8260B

TPH-d - Total Petroleum Hydrocarbons as Diesel, analytical method SW8015 without Silica Gel cleanup

TPH-mo - Total Petroleum Hydrocarbons as Motor Oil, analytical method SW8015 without Silica Gel cleanup

PCE = Tetrachloroethene, analytical method SW8260B

ND - Not Detected above laboratory reporting limit (listed in paranthesis)

NA - Not Analyzed `

NE - Not Established

* = Chromium III; ESL not established for total chromium

Res-DE = Residential Direct Exposure Human Health Risk Levels (Table S-1 )

Com-DE = Commercial/Industrial Direct Exposure Human Health Risk Levels (Table S-1 )

CW-DE = Construction Worker / Any Site Use Direct Exposure Human Health Risk Levels  (Table S-1 )

Res-ON = Residential Odor Nuisance Levels  (Table S-5 )

Com-ON = Residential Odor Nuisance Levels  (Table S-5 )

CW-ON = Construction Worker / Any Land Use Odor Nuisance Levels  (Table S-5 )

Concentrations exceeding the applicable ESLs are indicated in bold font

LBNL Mean/Median 

Background Concentrations  

of Metals in Soils - Berkeley, 

Lawrence Berkeley National Laboratory (LBNL) Analysis of Background Distributions of Metals in the Soil at Lawrence Berkeley National Laboratory, Table 3: Summary Statistics for Background 

Data Sets After Removal of Outliers.  April, 2009.  Arithmetic mean used where available; otherwise median concentration.

TCLP - Toxicity Characteristic Leaching Procedure value for hazardous waste established by State of California Code of Regulations Title 22, Chapter 11, Article 3, Tables II and III.

STLC - Soluble Threshold Limit Concentration value for hazardous waste established by State of California Code of Regulations Title 22, Chapter 11, Article 3, Tables II and III.

SFRWQCB ESLs = San Francisco Bay Regional Water Quality Control Board, User’s Guide: Derivation and Application of Environmental Screening Levels 

(ESLs) , Tier 1 Environmental Screening Levels (ESLs), January 23, 2019

TTLC - Total Threshold Limit Concentration value for hazardous waste established by State of California Code of Regulations Title 22, Chapter 11, Article 3, Tables II and III.

Title 22 TCLP (mg/L)

Tier 1 Environmental Screening Levels (ESLs) for residential land use and soil disposal acceptance profiling were established using the Tier 1 ESL Summary Table based on a generic conceptual site 

model designed for use at most sites. These ESLs were established with the following assumptions:  Land Use = Residential, Groundwater Use = Drinking Water Resource, MCL Priority over RIsk-

Tier 2 Environmental Screening Levels (ESLs) for residential and commercial/industrial and construction worker/any  land use where groundwater IS a potential drinking water resource were 

established using the site-specific Tier 2 Interactive Tool, Table T2-1: Tier 2 ESL Input and Output. These ESLs were established with the following assumptions:  Commercial property use, minimal 

vegetation level, drinking water resource groundwater use, no discharge to surface water, and shallow and deep soil depths (≤10 ft bgs and >10 ft bgs) for direct exposure.
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VP-1 5/21/2019 0.5 TSS 56 ND (<3.6) ND (<10) 8.6 ND (<9.7) 46 ND (<4.3) 530 ND (<9,300)

VP-2 5/21/2019 0.5 TSS 57 ND (<1.6) 9.5 ND (<2.4) ND (<4.3) 27 3.6 480 ND (<9,300)

SFRWQCB ESL
1,000,000 

(ON)

14 

(DE)

730,000 

(DE)

18 

(DE)
NL NL

44,000 

(DE)

67 

(DE)

330 

(ON)

Notes:

Laboratory analyses by Eurofins Calscience, Garden Grove, CA

µg/m
3
 = micrograms per cubic meter

TPH-g = total petroleum hydrocarbons as gasoline, analytical method TO-3M

VOCs = volatile organic compounds, analytical method TO-15 SIM

DE = Direct Exposure

ON = Odor Nuisance

PCE = perchloroethylene / tetrachloroethene

MEK = Methyl Ethyl Ketone (2-Butanone)

ND = Not detected above the listed reporting limit

NL = Not listed

Bold Font = Detected values exceed regulatory screening levels.

TSS = Temporary Sub-Slab Vapor Pin

Table 2

Soil Vapor Analytical Data Summary

2500-2550 Irving Street

San Francisco, California 

Probe & Sample ID 

Number
Date

Probe 

Type

Tetrachloroethene

(PCE)

µg/m
3

Acetone              

µg/m
3

Toluene            

µg/m
3

Isopropanol        

µg/m
3

2-Butanone 

(MEK)

µg/m
3

Dichlorodifluoromethane              

µg/m
3

Depth 

(feet bgs)

Benzene         

µg/m
3

AllWest Project 19061.23

Chloroform 

µg/m3

Commercial Soil Gas 

TPH-g                         

µg/m
3

SFRWQCB ESLs = San Francisco Regional Water Quality Control Board, User’s Guide: Derivation and Application of Environmental Screening Levels (ESLs), Tier 2 ESLs from Table SG-1 - Subslab/Soil Gas Vapor Intrusion: Human 

Health Risk Levels, Commercial/Industrial , and Table SG-2 - Subslab/Soil Gas Vapor Intrusion: Odor Nuisance Levels , Interim Final - January 23, 2019.
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Tables 1 and 2 from 
 

Subsurface Investigation Report (AllWest 2019f) 
 
   



(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

B-12 (4.5-5) 9/27/2019 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

B-12 (9.5-10) 9/27/2019 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

B-12 (14.5-15) 9/27/2019 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

B-12 (19.5-20) 9/27/2019 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

B-12 (24.5-25) 9/27/2019 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

0.19 (SL) 0.65 (SL) 0.080 (SL) 0.085 (SL) 0.0015 (SL)

85 (DE) 600 (DE) 2.7 (DE) 6.1 (DE) 0.15 (DE)

Notes: All samples analyzed at McCampbell Analytical, Inc., Pittsburg, California by EPA Method 8260B.
All results are reported in milligrams per kilogram (mg/kg)
bgs = below ground surface
Concentrations exceeding the applicable ESLs are indicated in bold font

ND - Not Detected above laboratory reporting limit (listed in paranthesis)

DE - Direct Exposure (Table S-1 Direct Exposure Human Health Risk Levels )
SL = Soil Leaching (Table S-3 - Leaching to Groundwater Levels, Drinking Water )

SFRWQCB Tier 2 

Commercial/Industrial Direct 

Exposure ESL

Vinyl Chloride

cis-1,2-

Dichloroethene

(cis-1,2-DCE)

trans-1,2-

Dichloroethene 

(trans-1,2-DCE)

Tetrachloroethane

(PCE)Date Sampled

SFRWQCB Tier 1 Soil Leaching 

ESL - Groundwater is Drinking 

Water Resource

San Francisco Bay Regional Water Quality Control Board (SFRWQCB), User's Guide: Derivation and Application of Environmental 
Screening Levels (ESLs), January 2019. 

Tier 1 Environmental Screening Levels (ESLs) for residential land use and soil disposal acceptance profiling were established using the 
Tier 1 ESL Summary Table based on a generic conceptual site model designed for use at most sites. These ESLs were established with 
the following assumptions:  Land Use = Residential, Groundwater Use = Drinking Water Resource, MCL Priority over RIsk-based 
Levels = Yes, Discharge to Surface Water = Saltwater & Freshwater,  Vegetation Level = Substantial,  Soil Exposure Depths = Shallow 
(≤10 ft bgs).

Tier 2 Environmental Screening Levels (ESLs) forcommercial/industrial  land use where groundwater IS a potential drinking water 
resource were established using the site-specific Tier 2 Interactive Tool, Table T2-1: Tier 2 ESL Input and Output. These ESLs were 
established with the following assumptions:  Commercial property use, minimal vegetation level, drinking water resource groundwater 
use, discharge to surface water, and shallow soil depths (≤10 ft bgs) for direct exposure.

Trichloroethene

(TCE)
Sample Name 

and Depth in 

feet bgs

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2511 & 2550 Irving Street

San Francisco, California 94122

AllWest Project No. 19126.23



cis-1,2-DCE trans-1,2-DCE
Tetrachloroethene

(PCE)

Trichloroethene

(TCE)
Vinyl Chloride

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

B-11 (GW) 9/27/2019 TW ND (<0.50) ND (<0.50) ND (<0.50) ND (<0.50) ND (<0.50)

B-12 (GW) 9/27/2019 TW ND (<0.50) ND (<0.50) 0.71 ND (<0.50) ND (<0.50)

6.0 (DE) 10 (DE) 2.8 (VI) 5.0 (DE) 0.14 (VI)

Notes:

All samples analyzed at McCampbell Analytical, Inc., Pittsburg, California by EPA Method 8260B.
cis-1,2-DCE - cis-1,2-Dichloroethene
trans-1,2-DCE - trans-1,2-Dichloroethene
PCE - Tetrachloroethene
TCE - Trichlorethene
NA - Not Analyzed
ND - Not detected at or above the laboratory reporting limit
NE - Not Established
TW - Temporary well from soil boring
bgs - below ground surface

DE - Direct Exposure (Table GW-1 - Direct Exposure Human Health Risk Levels )
VI = Vapor Intrusion (Table GW-3 - Groundwater Vapor Intrusion Human Health Risk Levels )

AllWest Project No. 19126.23

Sample ID Sample Date

San Francisco Bay Regional Water Quality Control Board (SFRWQCB), User's Guide: Derivation and Application of Environmental Screening 

Levels (ESLs) , January 2019. 

Tier 1 Environmental Screening Levels (ESLs) for residential land use and soil disposal acceptance profiling were established using the Tier 1 
ESL Summary Table based on a generic conceptual site model designed for use at most sites. These ESLs were established with the following 
assumptions:  Land Use = Residential, Groundwater Use = Drinking Water Resource, MCL Priority over RIsk-based Levels = Yes, Discharge to 
Surface Water = Saltwater & Freshwater,  Vegetation Level = Substantial,  Soil Exposure Depths = Shallow (≤10 ft bgs).

Tier 2 Environmental Screening Levels (ESLs) for residential, commercial/industrial  land use where groundwater IS a potential drinking water 
resource were established using the site-specific Tier 2 Interactive Tool, Table T2-1: Tier 2 ESL Input and Output. These ESLs were established 
with the following assumptions:  Commercial property use, minimal vegetation level, drinking water resource groundwater use,discharge to 
surface water, and shallow soil depths (≤10 ft bgs) for direct exposure.

Well Type 

Table 2

Summary of Groundwater Analytical Data

2550 & 2511 Irving Stret

San Francisco, California 94122

SFRWQCB Groundwater Tier 2 ESLs - 
Commercial/Industrial, Drinking Water Resource



(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

SVP-3 (14.5-15) 5/28/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-4 (14.5-15) 5/28/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-5 (14.5-15) 5/28/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-6 (14.5-15) 5/28/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-7 (4.5-5) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-7 (9.5-10) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-7 (14.5-15) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-8 (1-1.5) 5/24/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-8 (4.5-5) 5/24/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-8 (9.5-10) 5/24/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-8 (14.5-15) 5/24/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-9 (1-1.5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-9 (4.5-5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-9 (9.5-10) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-9 (14.5-15) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-10 (1-1.5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-10 (4.5-5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-10 (9.5-10) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-10 (14.5-15) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-11 (4.5-5) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-11 (9.5-10) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-11 (14.5-15) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-12 (1-1.5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-12 (4.5-5) 5/23/2020 ND (<0.0050) ND (<0.0050) 0.052 ND (<0.0050) ND (<0.0050)

SVP-12 (9.5-10) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

Vinyl Chloride

cis-1,2-

Dichloroethene

(cis-1,2-DCE)

trans-1,2-

Dichloroethene 

(trans-1,2-DCE)

Tetrachloroethane

(PCE)Date Sampled

Trichloroethene

(TCE)
Sample Name 

and Depth in 

feet bgs

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2525 & 2550 Irving Street

San Francisco, California

AllWest Project No. 202006.23

Page 1 of 3



Vinyl Chloride

cis-1,2-

Dichloroethene

(cis-1,2-DCE)

trans-1,2-

Dichloroethene 

(trans-1,2-DCE)

Tetrachloroethane

(PCE)Date Sampled

Trichloroethene

(TCE)
Sample Name 

and Depth in 

feet bgs

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2525 & 2550 Irving Street

San Francisco, California

AllWest Project No. 202006.23

SVP-12 (14.5-15) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-13 (1-1.5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-13 (4.5-5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-13 (9.5-10) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-13 (14.5-15) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-14 (4.5-5) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-14 (9.5-10) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-14 (14.5-15) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-15 (4.5-5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-15 (9.5-10) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-15 (14.5-15) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-16 (4.5-5) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-16 (9.5-10) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-16 (14.5-15) 5/26/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-17 (14.5-15) 5/28/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-18 (1-1.5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-18 (4.5-5) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-18 (9.5-10) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-18 (14.5-15) 5/23/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-19 (14.5-15) 5/27/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-20 (14.5-15) 5/27/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-21 (14.5-15) 5/27/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

SVP-22 (14.5-15) 5/27/2020 ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050) ND (<0.0050)

0.19 (SL) 0.65 (SL) 0.080 (SL) 0.085 (SL) 0.0015 (SL)

85 (DE) 600 (DE) 2.7 (DE) 6.1 (DE) 0.15 (DE)

Notes: All samples analyzed at McCampbell Analytical, Inc., Pittsburg, California by EPA Method 8260B.
All results are reported in milligrams per kilogram (mg/kg)

SFRWQCB Tier 2 

Commercial/Industrial Direct 

Exposure ESL

SFRWQCB Tier 1 Soil Leaching 

ESL - Groundwater is Drinking 

Water Resource
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Vinyl Chloride

cis-1,2-

Dichloroethene

(cis-1,2-DCE)

trans-1,2-

Dichloroethene 

(trans-1,2-DCE)

Tetrachloroethane

(PCE)Date Sampled

Trichloroethene

(TCE)
Sample Name 

and Depth in 

feet bgs

TABLE 1

SUMMARY OF SOIL ANALYTICAL DATA

2525 & 2550 Irving Street

San Francisco, California

AllWest Project No. 202006.23

bgs = below ground surface
Concentrations exceeding the applicable ESLs are indicated in bold font

ND - Not Detected above laboratory reporting limit (listed in paranthesis)

DE - Direct Exposure (Table S-1 Direct Exposure Human Health Risk Levels )
SL = Soil Leaching (Table S-3 - Leaching to Groundwater Levels, Drinking Water )

San Francisco Bay Regional Water Quality Control Board (SFRWQCB), User's Guide: Derivation and Application of Environmental 
Screening Levels (ESLs), January 2019. 

Tier 1 Environmental Screening Levels (ESLs) for residential land use and soil disposal acceptance profiling were established using the 
Tier 1 ESL Summary Table based on a generic conceptual site model designed for use at most sites. These ESLs were established with 
the following assumptions:  Land Use = Residential, Groundwater Use = Drinking Water Resource, MCL Priority over RIsk-based Levels 
= Yes, Discharge to Surface Water = Saltwater & Freshwater,  Vegetation Level = Substantial,  Soil Exposure Depths = Shallow (≤10 ft 
bgs).

Tier 2 Environmental Screening Levels (ESLs) forcommercial/industrial  land use where groundwater IS a potential drinking water 
resource were established using the site-specific Tier 2 Interactive Tool, Table T2-1: Tier 2 ESL Input and Output. These ESLs were 
established with the following assumptions:  Commercial property use, minimal vegetation level, drinking water resource groundwater 
use, discharge to surface water, and shallow soil depths (≤10 ft bgs) for direct exposure.
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Table 2 from 
 

Phase II Subsurface Investigation Report (AllWest 2019b) 
 
   



SVP-1 7/17/2019 5 T ND (<2.0) 1,800 ND (<2.7) ND (<2.0) ND (<1.3) ND (<0.025)

SVP-2 7/17/2019 5 T ND (<2.0) 1,300 ND (<2.7) ND (<2.0) ND (<1.3) ND (<0.025)

SFRWQCB 

ESL

1,200

VI

67

(DE)

100 

(DE)

12,000

VI

5.2

VI
NE

Notes:

Laboratory analyses by Eurofins Calscience, Garden Grove, CA

µg/m
3
 = micrograms per cubic meter

VOCs = volatile organic compounds, analytical method TO-15 SIM

cis-1,2-DCE = cis-1,2-
Dichloroethene

trans-1,2-DCE =trans-1,2-
Dichloroethene

PCE = perchloroethylene / tetrachloroethene

TCE = trichloroethene

ND = Not detected above the listed reporting limit

NL = Not listed

NE = Not established

Bold Font = Detected values exceed regulatory screening levels.

DE = Direct Exposure  (Table SG-1 - Subslab/Soil Gas Vapor Intrusion: Human Health Risk Levels )

ON = Odor Nuisance (Table SG-2 - Subslab/Soil Gas Vapor Intrusion: Odor Nuisance Levels )

Table 2

Soil Vapor Analytical Data Summary

2125 Irving Street

San Francisco, California 

AllWest Project 19086.23.2

Commercial Soil Gas 

SFRWQCB ESLs = San Francisco Regional Water Quality Control Board, User’s Guide: Derivation and Application of 

Environmental Screening Levels (ESLs), Tier 2 ESLs from Table SG-1 - Subslab/Soil Gas Vapor Intrusion: Human Health Risk 

Levels, Commercial/Industrial , and Table SG-2 - Subslab/Soil Gas Vapor Intrusion: Odor Nuisance Levels , Interim Final - January 

23, 2019.

T = Temporary Soil Vapor Probe

NA = Not Analyzed

Helium

(Leak detect 

gas)

(% v/v)

Probe & 

Sample ID 

Number

Date
Probe 

Type

PCE

µg/m
3

Depth 

(feet bgs)

TCE

µg/m
3

cis-1,2-DCE

µg/m
3

trans-1,2-

DCE

µg/m
3

Vinyl 

Chloride

µg/m
3
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Table 1 from 
 

First Quarter 2020 Indoor Air Quality Monitoring Report (AllWest 2020b) 
 
   



OAQ-1 8/19/2019 8/20/2019 0.0357 ND (<0.0198) ND (<0.0198) 0.305 0.0483 ND (<0.00768)

IAQ-1 8/19/2019 8/20/2019 1.70 ND (<0.0198) ND (<0.0198) 3.85 0.0644 ND (<0.00768)

IAQ-2 8/19/2019 8/20/2019 1.56 ND (<0.0198) ND (<0.0198) 3.85 0.161 ND (<0.00768)

IAQ-3 8/19/2019 8/20/2019 2.63 ND (<0.0198) ND (<0.0198) 2.67 0.0859 ND (<0.00768)

IAQ-4 8/19/2019 8/20/2019 1.41 ND (<0.0198) ND (<0.0198) 2.87 0.0698 ND (<0.00768)

310 35 350 2.0 3.0 0.16

Notes:

Laboratory analyses by Eurofins Calscience, LLC, Garden Grove, CA
OAQ = Outdoor Air Quality (ambient air control sample)
IAQ = Indoor Air Quality
µg/m3 = micrograms per cubic meter
1,1-DCE = 1,1-Dichloroethene by EPA Method TO-15
cis-1,2-DCE = cis-1,2-Dichloroethene by EPA Method TO-15
trans-1,2-DCE = trans-1,2-Dichloroethene by EPA Method TO-15
PCE = perchloroethylene / tetrachloroethene by EPA Method TO-15
TCE = Trichloroethene by EPA Method TO-15
Vinyl chloride by EPA Method TO-15
ND = Not detected above the listed reporting limit
Bold Font = Detected values exceed regulatory screening levels.

SFRWQCB Tier 2 ESLs = San Francisco Regional Water Quality Control Board, User’s Guide: Derivation and Application of Environmental Screening Levels (ESLs), Tier 
2 ESLs from Table IA-1 - Indoor Air Direct Exposure: Human Health Risk Levels , Interim Final - January 23, 2019.

Tetrachloroethane

(PCE)

µg/m
3

Trichloroethene

(TCE)

µg/m
3

trans-1,2-

Dichloroethene 

(trans-1,2-DCE)

µg/m
3

Sample ID
Air Sample Start 

Date

1,1-Dichloroethene 

(1,1-DCE)

µg/m3

cis-1,2-

Dichloroethene

(cis-1,2-DCE)

µg/m
3

SFRWQCB Tier 2 Commercial/Industrial ESLs, Direct 

Exposure

Vinyl Chloride

µg/m
3

Air Sample End 

Date

AllWest Project No. 19086.28

Table 1

Summary of Indoor and Outdoor Air Analytical Data

2550 Irving Street

San Francisco, California 94122



     

 
 
 
 
 
 
 
 
 
 
 
 

Table 1 from 
 

Indoor Air Quality Monitoring Report (AllWest 2019e) 
 
   



OAQ-1 8/19/2019 8/20/2019 0.305 0.0483 0.0357 ND (<0.0198) ND (<0.0198) ND (<0.00768)

OAQ-1 12/29/2019 12/30/2019 ND (<0.017) ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.013)

OAQ-1 2/2/2020 2/3/2020 ND (<0.017) ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.013)

IAQ-1 8/19/2019 8/20/2019 3.85 0.0644 1.70 ND (<0.0198) ND (<0.0198) ND (<0.00768)

IAQ-1 12/29/2019 12/30/2019 3.6 ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.13)

IAQ-1 2/2/2020 2/3/2020 0.90 ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.13)

IAQ-2 8/19/2019 8/20/2019 3.85 0.161 1.56 ND (<0.0198) ND (<0.0198) ND (<0.00768)

IAQ-2 12/29/2019 12/30/2019 4.3 ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.13)

IAQ-2 2/2/2020 2/3/2020 1.7 ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.13)

IAQ-3 8/19/2019 8/20/2019 2.67 0.0859 2.63 ND (<0.0198) ND (<0.0198) ND (<0.00768)

IAQ-3 12/29/2019 12/30/2019 2.9 ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.13)

IAQ-3 2/2/2020 2/3/2020 2.4 0.53 NA ND (<0.099) ND (<0.099) ND (<0.13)

IAQ-4 8/19/2019 8/20/2019 2.87 0.0698 1.41 ND (<0.0198) ND (<0.0198) ND (<0.00768)

IAQ-4 12/29/2019 12/30/2019 3.5 ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.13)

IAQ-4 2/2/2020 2/3/2020 3.3 ND (<0.013) NA ND (<0.099) ND (<0.099) ND (<0.13)

2.0 3.0 310 35 350 0.16

trans-1,2-
Dichloroethene 
(trans-1,2-DCE)

µg/m3

Sample ID
Air Sample 
Start Date

1,1-
Dichloroethene 

(1,1-DCE)
µg/m3

cis-1,2-
Dichloroethene
(cis-1,2-DCE)

µg/m3

SFRWQCB Tier 2 Commercial/Industrial 
ESLs, Direct Exposure

Vinyl Chloride

µg/m3
Air Sample End 

Date

Trichloroethene
(TCE)

µg/m3

Tetrachloroethane
(PCE)

µg/m3

AllWest Project No. 19086.28.3

Table 1
Summary of Indoor and Outdoor Air Analytical Data

2550 Irving Street
San Francisco, California 94122
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trans-1,2-
Dichloroethene 
(trans-1,2-DCE)

µg/m3

Sample ID
Air Sample 
Start Date

1,1-
Dichloroethene 

(1,1-DCE)
µg/m3

cis-1,2-
Dichloroethene
(cis-1,2-DCE)

µg/m3

Vinyl Chloride

µg/m3
Air Sample End 

Date

Trichloroethene
(TCE)

µg/m3

Tetrachloroethane
(PCE)

µg/m3

AllWest Project No. 19086.28.3

Table 1
Summary of Indoor and Outdoor Air Analytical Data

2550 Irving Street
San Francisco, California 94122

Notes:
Laboratory analyses by Eurofins Calscience, LLC, Garden Grove, CA, except 8/29/19 analysis by Torrent Laboratory, Inc., Milpitas, CA
OAQ = Outdoor Air Quality (ambient air control sample)
IAQ = Indoor Air Quality
NA = Not analyzed
µg/m3 = micrograms per cubic meter
1,1-DCE = 1,1-Dichloroethene by EPA Method TO-15 (only analyzed by Torrent as a PCE breakdown product)
cis-1,2-DCE = cis-1,2-Dichloroethene by EPA Method TO-15
trans-1,2-DCE = trans-1,2-Dichloroethene by EPA Method TO-15
PCE = perchloroethylene / tetrachloroethene by EPA Method TO-15
TCE = Trichloroethene by EPA Method TO-15
Vinyl chloride by EPA Method TO-15
ND = Not detected above the listed reporting limit
Bold Font = Detected values exceed regulatory screening levels.
SFRWQCB Tier 2 ESLs = San Francisco Regional Water Quality Control Board, User’s Guide: Derivation and Application of Environmental Screening Levels (ESLs), 
Tier 2 ESLs from Table IA-1 - Indoor Air Direct Exposure: Human Health Risk Levels , Interim Final - January 23, 2019, Revision 2 (updated July 25, 2019)
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VP-1A 5/30/2020 0.5 SPVP Area A - Inside 
PCU ND (<2.3) ND (<2.3) 1,100 ND (<3.1) ND (<1.5) ND (<0.025)

VP-2A 5/31/2020 0.5 SPVP Area A - Inside 
PCU ND (<2.0) ND (<2.0) 710 ND (<2.8) ND (<1.3) ND (<0.025)

VP-3 5/30/2020 0.5 SPVP Area A - Inside 
PCU ND (<2.0) ND (<2.0) 370 ND (<2.7) ND (<1.3) ND (<0.025)

VP-4 5/30/2020 0.5 SPVP Area A - Inside 
PCU ND (<2.0) ND (<2.0) 960 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-3 5/28/2020 15 T Area C - S. side 
of Irving Street ND (<9.9) ND (<9.9) 2,500 ND (<13) ND (<6.4) ND (<0.025)

SVP-4 5/28/2020 15 T Area C - S. side 
of Irving Street ND (<9.9) ND (<9.9) 2,200 ND (<13) ND (<6.4) ND (<0.025)

SVP-5 5/28/2020 15 T Area C - S. side 
of Irving Street ND (<9.9) ND (<9.9) 2,500 ND (<13) ND (<6.4) ND (<0.025)

SVP-6 5/28/2020 15 T Area C - S. side 
of Irving Street ND (<6.3) ND (<6.3) 1,000 ND (<8.6) ND (<4.1) ND (<0.025)

SVP-7A 6/1/2020 5 PNC Area B - PCU 
Parking Lot ND (<2.0) ND (<2.0) 470 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-7B 6/1/2020 15 PNC Area B - PCU 
Parking Lot ND (<2.0) ND (<2.0) 340 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-8A 5/30/2020 5 PNC Area A - Inside 
PCU ND (<2.2) ND (<2.2) 1,300 ND (<3.0) ND (<1.4) ND (<0.025)

SVP-8B 5/30/2020 15 PNC Area A - Inside 
PCU ND (<2.0) ND (<2.0) 1,700 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-9A 5/30/2020 5 PNC Area A - Inside 
PCU ND (<2.1) ND (<2.1) 1,300 ND (<2.8) ND (<1.3) ND (<0.025)

SVP-9B 5/30/2020 15 PNC Area A - Inside 
PCU ND (<2.0) ND (<2.0) 1,300 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-10A 5/31/2020 5 PNC Area A - Inside 
PCU ND (<2.1) ND (<2.1) 320 ND (<2.8) ND (<1.4) ND (<0.025)

SVP-10B 5/31/2020 15 PNC Area A - Inside 
PCU ND (<3.8) ND (<3.8) 280 ND (<5.2) ND (<2.5) ND (<0.025)

SVP-11A 6/1/2020 5 PNC Area A- PCU 
Loading Dock ND (<2.0) ND (<2.0) 630 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-11B 6/1/2020 15 PNC Area A- PCU 
Loading Dock ND (<2.0) ND (<2.0) 650 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-12A 5/31/2020 5 PNC Area A - Inside 
PCU ND (<6.1) ND (<6.1) 1,500 ND (<8.3) ND (<3.9) ND (<0.025)

SVP-12B 5/31/2020 15 PNC Area A - Inside 
PCU ND (<2.0) ND (<2.0) 1,600 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-13A 5/31/2020 5 PNC Area A - Inside 
PCU ND (<2.0) ND (<2.0) 290 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-13B 6/13/2020 15 PNC Area A - Inside 
PCU NA NA NA NA NA NA

SVP-14A 6/1/2020 5 PNC Area B - PCU 
Parking Lot ND (<2.0) ND (<2.0) 590 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-14B 6/1/2020 15 PNC Area B - PCU 
Parking Lot ND (<2.0) ND (<2.0) 540 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-15A 6/1/2020 5 PNC Area B - PCU 
Parking Lot ND (<2.0) ND (<2.0) 120 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-15B 6/1/2020 15 PNC Area B - PCU 
Parking Lot ND (<2.0) ND (<2.0) 240 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-16A 6/1/2020 5 PNC Area B - PCU 
Parking Lot ND (<2.0) ND (<2.0) 140 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-16B 6/1/2020 15 PNC Area B - PCU 
Parking Lot ND (<2.0) ND (<2.0) 220 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-17 5/28/2020 15 T
Area C - N. 

side of Irving 
Street

ND (<9.9) ND (<9.9) 1,700 ND (<13) ND (<6.4) ND (<0.025)

SVP-18A 5/30/2020 5 PNC Area A - Inside 
PCU ND (<2.1) ND (<2.1) 1,200 ND (<2.9) ND (<1.4) ND (<0.025)

SVP-18B 5/30/2020 15 PNC Area A - Inside 
PCU ND (<2.0) ND (<2.0) 1,000 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-19A 5/28/2020 5 TNC
Area D - 
Southern 

Parking Lot
ND (<2.0) ND (<2.0) 570 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-19B 5/28/2020 15 TNC
Area D - 
Southern 

Parking Lot
ND (<5.0) ND (<5.0) 990 ND (<6.7) ND (<3.2) ND (<0.025)

SVP-20A 5/27/2020 5 TNC
Area D - 
Southern 

Parking Lot
ND (<7.9) ND (<7.9) 1,300 ND (<11) ND (<5.1) ND (<0.025)

SVP-20B 5/27/2020 15 TNC
Area D - 
Southern 

Parking Lot
ND (<4.0) ND (<4.0) 910 ND (<5.4) ND (<2.6) ND (<0.025)

SVP-21A 5/28/2020 5 TNC
Area D - 
Southern 

Parking Lot
ND (<2.0) ND (<2.0) 390 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-21B 5/28/2020 15 TNC
Area D - 
Southern 

Parking Lot
ND (<2.0) ND (<2.0) 200 ND (<2.7) ND (<1.3) ND (<0.025)

SVP-22A 5/28/2020 5 TNC
Area D - 
Southern 

Parking Lot
ND (<6.3) ND (<6.3) 1,300 ND (<8.6) ND (<4.1) ND (<0.025)

SVP-22B 5/28/2020 15 TNC
Area D - 
Southern 

Parking Lot
ND (<9.9) ND (<9.9) 1,800 ND (<13) ND (<6.4) ND (<0.025)

Tetrachloroethene

(PCE)

µg/m
3

Trichloroethene

(TCE)

µg/m
3

Vinyl Chloride

µg/m
3

Helium**  (Leak 

detection gas)

(% v/v)

trans-1,2-

Dichloroethene 

(trans-1,2-DCE)

µg/m
3

Location
Probe & Sample ID 

Number
Date

Sample 

Depth feet 

bgs

Probe 

Type

cis-1,2-

Dichloroethene

(cis-1,2-DCE)

µg/m
3

AllWest Project No. 202006.23

Table 2

Summary of Soil Vapor Analytical Data

The Police Credit Union
2525 & 2550 Irving Street

San Francisco, California 94122
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Dichloroethene
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AllWest Project No. 202006.23

Table 2

Summary of Soil Vapor Analytical Data

The Police Credit Union
2525 & 2550 Irving Street

San Francisco, California 94122

SFRWQCB ESL
1,200

VI

12,000

VI

67

VI

100

VI

5.2

VI
NE

SFRWQCB ESL
280

VI

2,800

VI

15

VI

18

VI

0.32

VI
NE

Notes:

Samples analyzed for PCE, TCE, cis-1,2-DCE, trans-1,2-DCE and vinyl chloride by EPA Method TO-15, Eurofins/Calscience, Inc., Garden Grove, CA
Helium by analytical method ASTM D1946, Eurofins/Calscience, Inc., Garden Grove, CA

µg/m3 =  Micrograms per cubic meter = 0.001 micrograms per liter
bgs =  below ground surface

% v/v =  percent by volume
ND =  Not detected at or above laboratory reporting limit
NE =  Not Established
VI =  Vapor Intrusion Human Health Risk Screening Level
NS =  Not Sampled; No Recovery
NA =  Not Analyzed due to laboratory error

Bold Font =  Detected values exceed regulatory screening levels.
* =  LCS or LCSD is outside acceptance limits. 

** =  Leak detection gas or agent

Locations:
Southern parking lot is located at 2525 Irving Street
Police Credit Union (PCU) building, parking lot and loading dock are located at 2550 Irving Street
The five sample locations along Irving Street were located within the parking lanes

AMBIENT = Helium leak detection gas shroud ambient air sample.

T = Temporary soil vapor probe (single), one time sampling event.
TNC = Temporary soil vapor probe (nested cluster), one time sampling event.
PNC = Permanent soil vapor probe (nested cluster), probe remains in the subsurface and can be sampled again.  Flush-mounted vault box installation.

SPVP = Semi-Permanent Vapor Pin sub-slab soil vapor probe; remains within the floor slab and can be sampled again.  Flush mounted, metal cover but no vault box, easily removed.

San Francisco Bay Regional Water Quality Control Board (SFRWQCB) Environmental Screening Levels (ESLs) for sub-slab and soil gas vapor intrusion for commercial/industrial and 
residential land use were established using the Tier 2 Table SG-1 - Subslab/Soil Gas Vapor Intrusion: Human Health Risk Levels, and Table SG-2 - Subslab/Soil Gas Vapor Intrusion: 

Odor Nuisance Levels, User's Guide: Derivation and Application of Environmental Screening Levels (ESLs) , Interim Final, January 24, 2019.  These ESLs were established for 
commercial/industrial and residential property use.

Residential Soil Gas 

Commercial Soil Gas
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Subsurface Site Investigation
2250 Irving St, San Francisco CA

Page 1 of 4

Table 1. Groundwater Sampling Results vs. Vapor Intrusion Screening Levels

Sample ID: B‐19‐GW B‐20‐GW

Boring: B‐19 B‐20

Depth (ft bgs): NA NA

Date Collected: 2020‐02‐23 2020‐02‐23
Units

Screening Levels

Commercial 
Vapor 

Intrusion

Maximum 
Contaminant 

LevelAnalyte

Acetone µg/L None 9.8E+07 <10 18

Amyl methyl ether, tert‐ µg/L None None <0.50 <0.50

Benzene µg/L 1.0 1.9 0.089 J 0.064 J

Bromobenzene µg/L None 2,600 <0.50 <0.50

Bromochloromethane µg/L None 3,000 <0.50 <0.50

Bromodichloromethane µg/L None 3.8 <0.50 <0.50

Bromoform µg/L None 500 <0.50 <0.50

Bromomethane µg/L None 73 <0.50 <0.50

Butanone, 2‐ µg/L None 9.5E+06 13 9.5

Butyl alcohol, tert‐ µg/L None None <5.0 <5.0

Butylbenzene, n‐ µg/L None 1,400 <0.50 <0.50

Butylbenzene, sec‐ µg/L None 2,500 <0.50 <0.50

Butylbenzene, tert‐ µg/L None 3,300 <0.50 <0.50

Carbon disulfide µg/L None 5,300 <0.50 <0.50

Carbon tetrachloride µg/L 0.50 1.8 <0.50 <0.50

Chlorobenzene µg/L 70 1,700 <0.50 <0.50

Chloroethane µg/L None 97,000 <0.50 <0.50

Chloroform µg/L None 3.5 0.091 J <0.50

Chloromethane µg/L None 1,100 <0.50 <0.50

Chlorotoluene, 2‐ µg/L None 2,400 <0.50 <0.50

Chlorotoluene, 4‐ µg/L None 2,000 <0.50 <0.50

Dibromochloromethane µg/L None 18 <0.50 <0.50

Dibromochloropropane, 1,2‐, 3‐ µg/L 0.20 0.33 <0.20 <0.20

Dibromoethane, 1,2‐ µg/L 0.050 0.75 <0.50 <0.50

Dibromomethane µg/L None 540 <0.50 <0.50

Dichlorobenzene, 1,2‐ µg/L 600 11,000 <0.50 <0.50

Dichlorobenzene, 1,3‐ µg/L None None <0.50 <0.50

Dichlorobenzene, 1,4‐ µg/L 5.0 11 <0.50 <0.50

Dichlorodifluoromethane µg/L None 31 <0.50 <0.50

Dichloroethane, 1,1‐ µg/L 5.0 34 <0.50 <0.50

Dichloroethane, 1,2‐ µg/L 0.50 9.7 <0.50 <0.50

Project No.: 115‐102‐102 11/16/2020 3:29 PM



Subsurface Site Investigation
2250 Irving St, San Francisco CA
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Table 1. Groundwater Sampling Results vs. Vapor Intrusion Screening Levels

Sample ID: B‐19‐GW B‐20‐GW

Boring: B‐19 B‐20

Depth (ft bgs): NA NA

Date Collected: 2020‐02‐23 2020‐02‐23
Units

Screening Levels

Commercial 
Vapor 

Intrusion

Maximum 
Contaminant 

LevelAnalyte

Dichloroethene, 1,1‐ µg/L 6.0 290 <0.50 <0.50

Dichloroethene, 1,2‐, cis‐ µg/L 6.0 210 <0.50 <0.50

Dichloroethene, 1,2‐, trans‐ µg/L 10 910 <0.50 <0.50

Dichloropropane, 1,2‐ µg/L 5.0 29 <0.50 <0.50

Dichloropropane, 1,3‐ µg/L None 8,800 <0.50 <0.50

Dichloropropane, 2,2‐ µg/L None None <0.50 <0.50

Dichloropropene, 1,1‐ µg/L None None <0.50 <0.50

Dichloropropene, 1,3‐, cis‐ µg/L 0.50 None <0.50 <0.50

Dichloropropene, 1,3‐, trans‐ µg/L 0.50 None <0.50 <0.50

Diisopropyl ether µg/L None 30,000 <0.50 <0.50

Ethyl tert‐butyl ether µg/L None None <0.50 <0.50

Ethylbenzene µg/L 300 15 <0.50 <0.50

Hexachlorobutadiene µg/L None 1.3 <0.50 <0.50

Hexachloroethane µg/L None 6.9 <0.50 <0.50

Hexanone, 2‐ µg/L None 34,000 2.7 0.79 J

Isopropylbenzene µg/L None 3,800 <0.50 <0.50

Isopropyltoluene, p‐ µg/L None None <0.50 <0.50

Methyl tert‐butyl ether µg/L 13 2,000 <0.50 <0.50

Methylene chloride µg/L 0.0E+00 90 <2.0 <2.0

Methylpentanone, 4‐, 2‐ µg/L None 2.3E+06 <0.50 <0.50

Naphthalene µg/L None 20 <1.0 <1.0

Propylbenzene, n‐ µg/L None 10,000 <0.50 <0.50

Styrene µg/L 100 35,000 <2.0 <2.0

Tetrachloroethane, 1,1,1,2‐ µg/L None 17 <0.50 <0.50

Tetrachloroethane, 1,1,2,2‐ µg/L 1.0 14 <0.50 <0.50

Tetrachloroethene µg/L 5.0 2.8 <0.50 0.67

Toluene µg/L 150 4,800 <0.50 <0.50

Trichlorobenzene, 1,2,3‐ µg/L None 270 <0.50 <0.50

Trichlorobenzene, 1,2,4‐ µg/L 5.0 29 <0.50 <0.50

Trichloroethane, 1,1,1‐ µg/L 200 6,300 <0.50 <0.50

Trichloroethane, 1,1,2‐ µg/L 5.0 23 <0.50 <0.50

Project No.: 115‐102‐102 11/16/2020 3:29 PM
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Table 1. Groundwater Sampling Results vs. Vapor Intrusion Screening Levels

Sample ID: B‐19‐GW B‐20‐GW

Boring: B‐19 B‐20

Depth (ft bgs): NA NA

Date Collected: 2020‐02‐23 2020‐02‐23
Units

Screening Levels

Commercial 
Vapor 

Intrusion

Maximum 
Contaminant 

LevelAnalyte

Trichloroethene µg/L 5.0 7.4 <0.50 <0.50

Trichlorofluoromethane µg/L 150 1,300 <0.50 <0.50

Trichloropropane, 1,2,3‐ µg/L 0.0050 0.11 <0.50 <0.50

Trichlorotrifluoroethane, 1,1,2‐, 1,2,2‐ µg/L 1,200 1,000 <0.50 <0.50

Trimethylbenzene, 1,2,4‐ µg/L None 1,000 <0.50 <0.50

Trimethylbenzene, 1,3,5‐ µg/L None 730 <0.50 <0.50

Vinyl chloride µg/L 0.50 0.14 <0.50 <0.50

Xylene, m,p‐ µg/L 1,750 1,500 <0.50 <0.50

Xylene, o‐ µg/L 1,750 2,100 <0.50 <0.50

Xylene, o,m,p‐ µg/L 1,750 1,600 <0.50 <0.50

Project No.: 115‐102‐102 11/16/2020 3:29 PM



Subsurface Site Investigation
2250 Irving St, San Francisco CA

Page 4 of 4

Table 1. Groundwater Sampling Results vs. Vapor Intrusion Screening Levels

Notes:

(1)

(2)
ft bgs –
mg/kg –
°F –
TPH‐g –
TPH‐d –
TPH‐mo –

(3)
J –

(4)

(5) Highlighting key:
–

total petroleum hydrocarbons in the diesel range
total petroleum hydrocarbons in the motor oil range

Data qualifiers:
Result is less than the RL/ML but greater than the MDL. The reported concentration is an estimated 
value.

Less‐than sign (<) indicates analyte was not detected above indicated laboratory reporting limit. En‐dash (–) indicates 
sample was not analyzed for compound. 

Abbreviations:
feet below ground surface
milligrams per kilogram
degrees Fahrenheit
total petroleum hydrocarbons in the gasoline range

Sampling results are compared to Department of Toxic Substances Control (DTSC)‐recommended groundwater vapor 
intrusion screening levels for commercial/industrial land use (DTSC 2020, USEPA 2020, DTSC and SWRCB 2020).

Detected concentration exceeds one or more screening levels.

Project No.: 115‐102‐102 11/16/2020 3:29 PM
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Table 2. Soil Gas Sampling Results vs. Risk‐Based Screening Levels

Sample ID: B‐13‐5 B‐13‐15 B‐14‐5 B‐14‐15 B‐15‐8 B‐15‐18 B‐16‐4 B‐17‐7 B‐17‐17

Boring: B‐13 B‐13 B‐14 B‐14 B‐15 B‐15 B‐16 B‐17 B‐17

Depth (ft bgs): 5 15 5 15 8 18 4 7 17

Date Collected: 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐15 2019‐12‐15 2019‐12‐15

Commercial/Industrial RBSLs

Units Cancer Noncancer
Analyte

Volatile Organic Compounds (VOCs)

Acetone µg/m³ None 4.70E+06 29 39 60 87 31 <28 <27 <27 <25

Benzene µg/m³ 1.40E+04 4.30E+05 <3.9 <4.0 <3.7 <3.8 24 <3.7 5.5 <3.6 <3.4

Benzyl chloride µg/m³ 8.30E+00 1.50E+02 <6.3 <6.4 <6.0 <6.1 <5.6 <6.0 <5.9 <5.9 <5.5

Bromodichloromethane µg/m³ 1.10E+01 1.20E+04 <8.1 <8.3 <7.7 <7.9 <7.2 <7.8 <7.7 <7.6 <7.1

Bromoform µg/m³ 3.70E+02 1.20E+04 <12 <13 <12 <12 <11 <12 <12 <12 <11

Bromomethane µg/m³ None 7.30E+02 <47 <48 <45 <46 <42 <45 <44 <44 <41

Butanone, 2‐ µg/m³ None 7.30E+05 <14 20 <14 21 <13 <14 20 <13 <12

Carbon disulfide µg/m³ None 1.00E+05 <15 <16 <14 <15 <13 <14 <14 <14 <13

Carbon tetrachloride µg/m³ 6.70E+01 6.00E+03 <7.6 <7.8 <7.3 <7.4 <6.8 <7.3 <7.2 <7.2 <6.7

Chlorobenzene µg/m³ None 7.30E+03 <5.6 <5.7 <5.3 <5.4 <5.0 <5.3 <5.3 <5.2 <4.9

Chloroethane µg/m³ None 1.50E+06 <13 <13 <12 <12 <11 <12 <12 <12 <11

Chloroform µg/m³ 1.80E+01 1.40E+04 <5.9 9.2 <5.6 <5.7 5.4 <5.7 <5.6 7.9 <5.2

Chloromethane µg/m³ None 1.30E+04 <25 <26 <24 <24 <22 <24 <24 <24 <22

Chloropropene, 3‐ µg/m³ 6.70E+01 1.50E+02 <15 <16 <14 <15 <14 <14 <14 <14 <13

Cyclohexane µg/m³ None 8.70E+05 <4.2 6.3 <4.0 <4.0 <3.7 <4.0 <3.9 <3.9 <3.7

Dibromochloromethane µg/m³ 1.90E+01 1.20E+04 <10 <11 <9.8 <10 <9.2 <9.9 <9.8 <9.7 <9.1

Dibromoethane, 1,2‐ µg/m³ 6.70E‐01 1.20E+02 <9.3 <9.6 <8.9 <9.0 <8.3 <8.9 <8.8 <8.8 <8.2

Dichlorobenzene, 1,2‐ µg/m³ None 2.90E+04 <7.3 <7.5 <6.9 <7.1 <6.5 <7.0 <6.9 <6.8 <6.4

Dichlorobenzene, 1,3‐ µg/m³ None None <7.3 <7.5 <6.9 <7.1 <6.5 <7.0 <6.9 <6.8 <6.4

Dichlorobenzene, 1,4‐ µg/m³ 3.70E+01 1.20E+05 <7.3 <7.5 <6.9 <7.1 <6.5 <7.0 <6.9 <6.8 <6.4

Dichlorodifluoromethane µg/m³ None 1.50E+04 <6.0 <6.2 <5.7 <5.8 <5.3 <5.7 <5.7 <5.6 <5.3

Dichloroethane, 1,1‐ µg/m³ 2.60E+02 1.20E+05 <4.9 <5.0 <4.7 <4.8 <4.4 <4.7 <4.6 <4.6 <4.3

Dichloroethane, 1,2‐ µg/m³ 1.60E+01 1.00E+03 <4.9 <5.0 <4.7 <4.8 <4.4 <4.7 <4.6 <4.6 <4.3

Dichloroethene, 1,1‐ µg/m³ None 1.00E+04 <4.8 <4.9 <4.6 <4.6 <4.3 <4.6 <4.5 <4.5 <4.2

Dichloroethene, 1,2‐, cis‐ µg/m³ None 1.20E+03 <4.8 <4.9 <4.6 <4.6 <4.3 <4.6 <4.5 <4.5 <4.2

Dichloroethene, 1,2‐, trans‐ µg/m³ None 1.20E+04 <4.8 <4.9 <4.6 <4.6 <4.3 <4.6 <4.5 <4.5 <4.2

Dichloropropane, 1,2‐ µg/m³ 1.10E+02 6.00E+02 <5.6 <5.8 <5.3 <5.4 <5.0 <5.4 <5.3 <5.3 <4.9

Dichloropropene, 1,3‐, cis‐ µg/m³ None None <5.5 <5.6 <5.2 <5.3 <4.9 <5.3 <5.2 <5.2 <4.8

Dichloropropene, 1,3‐, trans‐ µg/m³ None None <5.5 <5.6 <5.2 <5.3 <4.9 <5.3 <5.2 <5.2 <4.8

Dichlorotetrafluoroethane, 1,2‐, 1,1,2,2‐ µg/m³ None None <8.4 <8.7 <8.1 <8.2 <7.6 <8.1 <8.0 <8.0 <7.4
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Table 2. Soil Gas Sampling Results vs. Risk‐Based Screening Levels

Sample ID: B‐13‐5 B‐13‐15 B‐14‐5 B‐14‐15 B‐15‐8 B‐15‐18 B‐16‐4 B‐17‐7 B‐17‐17

Boring: B‐13 B‐13 B‐14 B‐14 B‐15 B‐15 B‐16 B‐17 B‐17

Depth (ft bgs): 5 15 5 15 8 18 4 7 17

Date Collected: 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐15 2019‐12‐15 2019‐12‐15

Commercial/Industrial RBSLs

Units Cancer Noncancer
Analyte

Dioxane, 1,4‐ µg/m³ 8.30E+01 4.30E+03 <17 <18 <17 <17 <16 <17 <16 <16 <15

Ethanol µg/m³ None None 26 14 13 19 140 9.6 <8.6 <8.6 <8.0

Ethylbenzene µg/m³ 1.60E+05 1.50E+08 <5.2 <5.4 <5.0 <5.1 38 <5.0 <5.0 <4.9 <4.6

Ethyltoluene, 4‐ µg/m³ None None <5.9 <6.1 <5.7 <5.8 29 <5.7 <5.6 <5.6 <5.2

Heptane, n‐ µg/m³ None 6.00E+04 <5.0 7.3 <4.7 <4.8 8.6 <4.8 <4.7 <4.7 <4.4

Hexachlorobutadiene µg/m³ 1.90E+01 6.00E+02 <52 <53 <49 <50 <46 <49 <49 <49 <45

Hexane, n‐ µg/m³ None 1.00E+05 <4.3 13 <4.1 <4.1 <3.8 <4.1 <4.0 <4.0 <3.8

Hexanone, 2‐ µg/m³ None 4.30E+03 <20 <20 <19 <19 <18 <19 <19 <19 <17

Isopropanol µg/m³ None 2.90E+04 <12 <12 <11 <12 <11 <11 <11 <11 <10

Isopropylbenzene µg/m³ None 6.00E+04 <5.9 <6.1 <5.7 <5.8 <5.3 <5.7 <5.6 <5.6 <5.2

Methyl tert‐butyl ether µg/m³ 1.60E+03 4.30E+05 <17 <18 <17 <17 <16 <17 <16 <16 <15

Methylene chloride µg/m³ 4.00E+02 6.00E+04 <42 <43 <40 <41 <38 <40 <40 <40 <37

Methylpentanone, 4‐, 2‐ µg/m³ None 4.30E+05 <5.0 <5.1 <4.7 <4.8 <4.4 <4.8 <4.7 <4.7 <4.4

Naphthalene µg/m³ 1.20E+04 4.30E+05 <13 <13 <12 <12 <11 <12 <12 <12 <11

Propylbenzene, n‐ µg/m³ None 1.50E+05 <5.9 <6.1 <5.7 <5.8 <5.3 <5.7 <5.6 <5.6 <5.2

Styrene µg/m³ None 1.30E+05 <5.2 <5.3 <4.9 <5.0 <4.6 <4.9 <4.9 <4.8 <4.5

Tetrachloroethane, 1,1,2,2‐ µg/m³ 7.00E+00 1.20E+04 <8.3 <8.5 <7.9 <8.1 <7.4 <8.0 <7.9 <7.8 <7.3

Tetrachloroethene µg/m³ 6.70E+01 6.00E+03 380 790 100 590 48 380 240 520 900

Tetrahydrofuran µg/m³ None 2.90E+05 <3.6 <3.7 <3.4 <3.5 <3.2 <3.4 5.6 <3.4 <3.1

Toluene µg/m³ None 4.30E+07 <4.6 10 9.3 <4.4 250 <4.4 33 <4.3 <4.0

Trichlorobenzene, 1,2,4‐ µg/m³ 5.70E+01 2.90E+02 <36 <37 <34 <35 <32 <34 <34 <34 <32

Trichloroethane, 1,1,1‐ µg/m³ None 1.50E+05 <6.6 <6.8 <6.3 <6.4 <5.9 <6.3 <6.2 <6.2 <5.8

Trichloroethane, 1,1,2‐ µg/m³ 2.60E+01 2.90E+01 <6.6 <6.8 <6.3 <6.4 <5.9 <6.3 <6.2 <6.2 <5.8

Trichloroethene µg/m³ 1.00E+02 2.90E+02 <6.5 <6.7 <6.2 <6.3 <5.8 <6.2 <6.2 <6.1 <5.7

Trichlorofluoromethane µg/m³ None 1.80E+05 <6.8 <7.0 <6.5 <6.6 <6.1 <6.5 <6.4 <6.4 <6.0

Trichlorotrifluoroethane, 1,1,2‐, 1,2,2‐ µg/m³ None 7.30E+05 <9.3 <9.5 <8.8 <9.0 <8.3 <8.9 <8.8 <8.7 <8.2

Trimethylbenzene, 1,2,4‐ µg/m³ None 8.70E+03 <5.9 <6.1 <5.7 <5.8 24 <5.7 <5.6 <5.6 <5.2

Trimethylbenzene, 1,3,5‐ µg/m³ None 8.70E+03 <5.9 <6.1 <5.7 <5.8 12 <5.7 <5.6 <5.6 <5.2

Trimethylpentane, 2,2,4‐ µg/m³ None None <5.6 <5.8 <5.4 <5.5 29 <5.4 <5.3 <5.3 <5.0

Vinyl chloride µg/m³ 5.30E+00 1.50E+04 <3.1 <3.2 <3.0 <3.0 <2.8 <3.0 <2.9 <2.9 <2.7

Xylene, m,p‐ µg/m³ None None <5.2 <5.4 <5.0 <5.1 160 <5.0 11 <5.0 <4.6
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Table 2. Soil Gas Sampling Results vs. Risk‐Based Screening Levels

Sample ID: B‐13‐5 B‐13‐15 B‐14‐5 B‐14‐15 B‐15‐8 B‐15‐18 B‐16‐4 B‐17‐7 B‐17‐17

Boring: B‐13 B‐13 B‐14 B‐14 B‐15 B‐15 B‐16 B‐17 B‐17

Depth (ft bgs): 5 15 5 15 8 18 4 7 17

Date Collected: 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐14 2019‐12‐15 2019‐12‐15 2019‐12‐15

Commercial/Industrial RBSLs

Units Cancer Noncancer
Analyte

Xylene, o‐ µg/m³ None 1.50E+07 <5.2 <5.4 <5.0 <5.1 54 <5.0 <5.0 <5.0 <4.6

Fixed Gases

Carbon dioxide % None None 0.60 0.71 0.70 0.82 1.0 0.64 0.36 0.47 0.52

Carbon monoxide % None None <0.024 <0.025 <0.023 <0.024 <0.022 <0.023 <0.021 <0.023 <0.021

Helium % None None <0.12 <0.12 <0.12 <0.12 <0.11 <0.12 <0.11 <0.11 <0.11

Methane % None None <0.00024 <0.00025 <0.00023 <0.00024 0.00058 <0.00023 0.00025 0.00034 0.00038

Oxygen % None None 20 20 20 20 20 20 19 20 20
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Table 2. Soil Gas Sampling Results vs. Risk‐Based Screening Levels

Notes:

(1)

(2)
•
•

Screening levels are based on cancer (CA) or noncancer (NC) health effects. 

Detected concentrations that exceed screening levels are highlighted.

Sub‐slab soil gas sampling results for VOCs reported in micrograms per cubic meter (µg/m³). Less‐than sign (<) indicates analyte was not detected above indicated laboratory reporting limit. 

Sub‐slab soil gas sampling results are compared to DTSC‐recommended sub‐slab soil gas risk‐based screening levels which incorporate the following components. 
DTSC‐recommended indoor air risk‐based screening levels for commercial/industrial land use (DTSC 2020, USEPA 2020); and
DTSC‐recommended sub‐slab soil gas‐to‐indoor air attenuation factor of 0.03 (DTSC and SWRCB 2020).

The attenuation factor for petroleum hydrocarbons (benzene, ethylbenzene, naphthalene, toluene, and xylenes) incorporates an additional factor of 0.001 to account for the bioattenuation that occurs under aerobic conditions (SWRCB 2012).
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PROFESSIONAL CERTIFICATION 
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1.0 INTRODUCTION 

Path Forward Partners, Inc. (Path Forward) has prepared this Vapor Intrusion Mitigation System  
Operations and Maintenance Plan (O&M Plan) on behalf of the Tenderloin Neighborhood 
Development Corporation (TNDC) for the development located at 2550 Irving Street in San 
Francisco, California (the Site). Site soil gas is known to be impacted with the volatile organic 
compound (VOC) tetrachloroethene (PCE) (AllWest 2020). The new building incorporates a 
vapor intrusion mitigation system (VIMS) consisting of sub-slab passive venting system and 
vapor membrane. This mitigation measure is the selected remedy for the Site, as described in 
the Final Response Plan (Path Forward 2021). As-built plans are included in Appendix A. This 
O&M Plan describes post-occupancy confirmation sampling and VIMS inspection and 
maintenance requirements to ensure the ongoing effectiveness of the remedy.  

2.0 ROLES AND RESPONSIBILITIES 

This O&M Plan defines three roles, consisting of Site Owner, Project Coordinator, and 
Environmental Professional. Their responsibilities under this O&M Plan are defined below.  

2.1 Site Owner  

The responsibilities of the Site Owner are to: 

• Ensure implementation of the O&M Plan. 

• Designate and retain the following O&M Plan personnel: Project Coordinator and 
Environmental Professional. 

• Maintain relevant records. 

2.2 Project Coordinator  

The responsibilities of the Project Coordinator are to: 

• Facilitate implementation of the O&M Plan. 

• Be familiar with Site conditions and the VIMS components installed at the Site. 

• Serve as the liaison for the Site Owner for communication with outside parties and the 
public, address/receive complaints etc. 

• Evaluate work orders to determine if work will intrude into any component of the VIMS. 

• Provide training to the contractor or other personnel retained to perform work on the 
Site, prior to working, about the hazards on-Site and the need to maintain integrity of 
the membrane system and other VIMS components. 

• Require intrusive work at the Site be conducted in accordance with this O&M Plan. 
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• Coordinate, review, and submit permits or notifications to local agencies that may be 
necessary. 

• Review, co-sign, and submit Annual Inspection Summary Reports, Unplanned Event 
Reports, and Intrusive Work Completion Reports. 

• Facilitate communication of pertinent issues related to O&M of the Site vapor 
mitigation measures or maintenance of this O&M Plan. 

2.3 Environmental Professional  

The Site Owner will retain an Environmental Professional who is a California-registered 
professional civil engineer or professional geologist having experience with the vapor mitigation 
measures installed at the Site.  

The responsibilities of the Environmental Professional are to: 

• Conduct or supervise Site inspections. 

• Provide recommendations to the Project Coordinator for maintenance or repair of 
mitigation measures. 

• Prepare and co-sign Annual Inspection Summary Reports, Unplanned Event Reports, and 
Intrusive Work Completion Reports. 

• Conduct the confirmation air sampling program herein.  

3.0 COST ESTIMATE 

For the purpose of cost estimating, it is assumed the operations and maintenance will be 
required for 30 years following the completion of the VIMS. Estimated costs (in current dollars) 
related to routine operations and maintenance activities are presented below. 

    

 
Item 

Number of  
Events 

Avg Cost per 
Event 

Cost 

Annual inspection, reporting 24 $5,000 $120,000 

Five-year review (including annual inspection) 6 $7,500 $45,000 

Sampling Events 20 $10,000 $200,000 

DTSC Annual review 24 $2,884 $69,216 

DTSC five-year review 6 $7,042 $42,252 

Total DTSC and O&M Cost Estimate   $476,486 

 



VIMS Operations and Maintenance Plan   September 2, 2021 
2550 Irving St, San Francisco CA  Page 3 of 9 

   

4.0 INSPECTIONS  

Inspections of the VIMS will be conducted on regular and as-needed bases to identify issues 
that require repair or maintenance, towards ensuring the long-term permanence and 
effectiveness of the remedy. Inspections will be conducted by the Environmental Professional, 
at the direction of the Project Coordinator. Inspection reports will be prepared and co-signed by 
the Environmental Professional; and will be reviewed, co-signed, and submitted to the Site 
Owner by the Project Coordinator. 

4.1 Frequency  

The VIMS shall be inspected at the following times:  

• On a regular annual basis; 

• Following a significant seismic event defined in the context of the USGS Shakemap 
Instrument Intensity scale, with inspections occurring after any event that registers an 
interpolated instrument intensity level of VII or greater at the Site or an instrument 
intensity level of VII or greater at the monitoring station nearest to the Site. 
Confirmation sampling consistent with Section 6.0 should occur after any event that 
registers an interpolated instrument intensity level of IX or greater at the Site or an 
instrument intensity level of IX or greater at the monitoring station nearest to the Site;  

• Following an unexpected event (e.g., fire or flood) that, in the judgment of the Project 
Coordinator, may have damaged the membrane system; and 

• Following planned intrusive work activity that breaches or damages the membrane or 
other VIMS elements. 

Inspections shall continue until it is determined by DTSC to be no longer required.  

4.2 Inspection Procedure  

Inspections will be conducted by, or under supervision of, the Environmental Professional. 
Inspection objectives and procedures are generally the same, regardless of the reason for the 
inspection (e.g., routine annual inspection versus post-earthquake inspection). The inspection 
purpose is to confirm that VIMS components are intact and functioning as intended to mitigate 
vapor intrusion into the building. Inspections may be documented and reported to DTSC using 
the Inspection Checklist (see Appendix B) or an equivalent form.  

The inspector will visually survey the accessible areas on the ground level of the building that 
overly the sub-slab VIMS for evidence of construction activity that involved drilling or sawing 
through the building slab; and will visually inspect the wind turbines that cap the exhaust risers 
to confirm the turbines are functioning as intended. The inspector will also interview the facility 
manager with relevant knowledge of Site activities to ascertain whether construction activities 
or other events that may have damaged the VIMS had occurred during the previous 12 months. 
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If during an inspection it is discovered that intrusive construction work breaching the building 
slab was performed without being reported, the inspection will investigate whether the VIMS 
components were repaired and restored consistent with the VIMS plans (Appendix A) and 
manufacturer’s specifications.  

The inspector will document the results of the inspection, including photographs of 
questionable or deficient areas/elements potentially in need of repair, on the Inspection 
Checklist (Appendix B) or equivalent.  

4.3 Inspection Reports 

Inspection reports shall include the following information, as applicable: 

• Contact information and signatures of the Project Coordinator and Environmental 
Professional; 

• Summary of inspection findings, including conclusion that mitigation systems are intact 
and effective, or recommendation for maintenance or repair; 

• Dates, times, and names of those who conducted Site inspections; 

• Descriptions of: 

◦ Actions taken during the reporting period such as maintenance and repair activities, 
including dates work was performed and the location of the work, 

◦ Completions, delays, or failures to complete recommended repairs or maintenance 
tasks, 

◦ Significant changes in Site conditions or usage, construction activity, or other 
information relevant to the mitigation systems, and 

◦ Actions planned or expected to be undertaken in the next year that may impact the 
mitigation systems; 

• Photographs depicting Site conditions of concern, if identified, with brief identifying 
captions or descriptions; 

• Data generated under the O&M Plan and significant findings from the data; 

• Documentation of additional investigation, monitoring, and/or mitigation; 

• Identification of O&M Plan requirements not completed; and 

• Recommendations for O&M Plan modifications. 

Inspection reports shall be prepared and co-signed by the Environmental Professional, 
reviewed and co-signed by the Project Coordinator, and submitted to the Site Owner by the 
Project Coordinator.  
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5.0 MAINTENANCE AND REPAIR  

The VIMS generally has no moving parts and is physically inaccessible – an exception being the 
wind turbines that cap the vent risers at the building roof. There is no required routine 
maintenance for the VIMS components. The primary concern to the long-term effectiveness of 
the VIMS, once installed, is the possibility that intrusive construction activity or other event will 
damage system components. 

The Site Owner shall be notified 14 calendar days in advance of tenant improvements or 
other construction project that involves cutting or drilling through the foundation slab in 
those areas of the building which overly the sub-slab membrane and piping systems.  

In the event that the sub-slab piping system and/or membrane are breached or damaged, 
whether by planned intrusive activity or by other event, the piping system, membrane, and 
floor slab shall be repaired and restored consistent with the VIMS plans (Appendix A) and 
manufacturer’s specifications.  

Repairs made to the VIMS shall be documented (e.g., with photographs) to the Site Owner in an 
Intrusive Work Completion Report within 14 days.  

6.0 CONFIRMATION SAMPLING PROGRAM 

Confirmation sub-slab soil gas sampling will be conducted on a semi-annual basis to confirm the 
ongoing effectiveness of the sub-slab membrane and venting system. Semi-annual sampling will 
be conducted for at least two years (four semi-annual events). Following two years of semi-
annual sampling, the need for sampling will be reassessed and, if necessary, sampling will 
continue on a biannual basis (once every two years) basis. Sample collection and data 
evaluation protocols are discussed below. 

6.1 Sample Collection  

Sub-slab soil gas samples will be collected from the sub-slab soil gas probes beneath the 
building. Sub-slab soil gas samples will be collected with the building heating ventilation and air 
conditioning (HVAC) systems in normal operation. Each sub-slab probe will be purged and 
sampled as follows. It is noted that the sub-slab probe sample lines terminate at sampling ports 
located within a restricted access cabinet.  

• A shut-in test will be conducted to verify the integrity of sample train connections.  

• A small amount of the leak-detection compound, 1,1-difluoroethane or 2-propanol, will 
be placed on a rag which will be placed near the sampling port connection.  

• The probe (consisting of the sampling line internal volume) will be purged of three 
volumes at a rate of 100 to 200 milliliters per minute, using either a Summa canister 
with flow controller or a syringe.  
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• A sub-slab soil gas sample will be collected into a pre-cleaned, batch-certified, 1-liter 
Summa canister at a rate of 100 to 200 milliliters per minute. The time and canister 
pressure at the stop and start of sample collection will be recorded in field notes. 

The collected sub-slab soil gas samples will be labeled and transported under chain-of-custody 
to the analytical laboratory.  

6.2 Laboratory Analyses 

Sub-slab soil gas samples will be analyzed by a State-certified analytical laboratory on standard 
turnaround time for: 

• PCE, contingent PCE breakdown products (trichloroethene [TCE], 1,1-dichloroethene 
[1,1-DCE], cis-1,2-dichloroethene [cis-,1,2-DCE], trans-1,2-dichloroethene [trans-1,2-
DCE], and vinyl chloride), and the leak-detection compound by USEPA Method TO-15; 
and 

• Fixed gases by ASTM Method D1946. 

6.3 Data Evaluation 

Sub-slab soil gas sampling results for PCE and contingent PCE breakdown products (TCE, 1,1-
DCE, cis-,1,2-DCE, trans-1,2-DCE, and vinyl chloride) will be compared to the DTSC-
recommended sub-slab soil gas risk-based screening levels (RBSLs) as follows: 
 

Compound (i.e., 
Chemical of Concern 
[COC], or Potential 
COC Degradation 
Product) 

Sub-Slab Soil Gas 
RBSL for Ground-
Level Commercial 

Occupancy  
(µg/m³) 

Sub-Slab Soil Gas 
RBSL for Potential 

Ground-Level 
Residential/Day Care 

Occupancy  
(µg/m³) 

PCE 67  15  

TCE 3,300 16 

1,1-DCE 10,000 2,400 

cis-1,2-DCE 1,200 280 

trans-1,2-DCE 12,000  2,800 

Vinyl chloride 5.3  0.32 

These sub-slab soil gas RBSLs incorporate DTSC-recommended indoor air RBSLs and the 
conservative default attenuation factor of 0.03 (DTSC 2020, DTSC and SWRCB 2020). See 
Section 5.3 of the Response Plan for further details. The sub-slab results may also be evaluated 
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in the context of a Site-specific attenuation factor as determined from concurrent sub-slab soil 
gas and indoor air sampling performed during the pre-occupancy confirmation sampling event 
or paired sub-slab soil gas and indoor air radon testing (see Section 7.3 of the Response Plan). 
Other attenuation factor derivation approaches may alternatively be considered and utilized 
with DTSC-approval. 

If sub-slab soil gas sampling results are below sub-slab soil gas screening levels, the building 
would be demonstrated as safe for occupancy, with respect to vapor intrusion concerns. If any 
sub-slab soil gas sampling results exceed screening levels, further evaluation would be 
performed. Additional sub-slab soil gas sampling may be performed to confirm the results. If 
elevated PCE concentrations persist in sub-slab soil gas, indoor air sampling may be warranted 
to confirm that vapor intrusion is not occurring. Any additional sampling or action would be 
planned and implemented in consultation with DTSC.  

7.0 VOLUNTARY FIVE-YEAR REVIEWS 

The Operations and Maintenance Agreement between DTSC and the Site owner does not 
require Fire Year Reviews. As a voluntary measure, the Site Owner has agreed to conduct Five-
year Reviews, to confirm the long-term permanence and effectiveness of the selected remedy. 
Five-year reviews will be conducted by the Environmental Professional at the direction of the 
Project Coordinator. Five-year reviews will be conducted in general accordance with USEPA 
guidance (USEPA 2001, 2012). 

The Five-year Review shall comprise a technical assessment of the protectiveness of the 
remedy, by answering the following questions: 

• Is the remedy functioning as intended by the decision documents? 

• Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives used at the time of the remedy selection still valid? 

• Has any other information come to light that could call into question the protectiveness 
of the remedy? 

The Five-year Review Report will include a protectiveness statement for each component of the 
selected remedy and for the Site as a whole. The Five-year Review will include a Financial 
Assurance Review by the Site owner to determine that sufficient funds are still available. If 
needed, the cost to implement the O&M Plan will be updated. The Site Owner will provide the 
necessary guarantee that the funds are available. The Five-year Review Report will provide a list 
of any recommendations, including follow-up actions to ensure protectiveness, with a schedule 
for completion. 

The Five-year Review Report will be prepared and co-signed by the Environmental Professional; 
and will be reviewed, co-signed, and submitted to DTSC by the Project Coordinator. 
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8.0 RECORDKEEPING  

The documentation records prepared under the O&M Plan will be maintained by the Site 
Owner consistent with the Operations and Maintenance Agreement. The records will be made 
available for inspection by the Project Coordinator and upon request by DTSC representatives. 

The DTSC administrative Record for the Site is available for public inspection during office hours 
at the following DTSC location: 

Department of Toxic Substances Control 
Brownfields and Environmental Restoration Program 
700 Heinz Avenue 
Berkeley, California 94710-2721  
Attention: Arthur Machado 
Project Manager 
(770) 500-5372 
Arthur.Machado@dtsc.ca.gov 

9.0 VARIANCE FROM, OR MODIFICATION OF, O&M PLAN 

The Project Coordinator may seek variance and/or modification of the O&M Plan at any time 
during the life cycle of the remedy. “Variance” refers to possible release from specific individual 
O&M Plan requirements for a limited time period, while “modification” refers to permanent 
revision of specific individual O&M Plan requirements. 

The Project Coordinator may apply to DTSC for a written variance from the provisions of the 
O&M Plan. DTSC will evaluate each request and will grand a variance request only after 
determining that such a request would be protective of human health and the environment. 

When long-term performance of the mitigation measures has been confirmed, the Project 
Coordinator may apply to DTSC to modify the requirements of the O&M Plan based on Site-
specific sampling results and conditions. Additionally, DTSC reserves the right to independently 
initiate appropriate O&M Plan modifications. As a result, DTSC may require the following O&M 
Plan modifications: 

• Changes in the frequency of O&M activities; 

• Modification, replacement, or addition of components to the O&M Plan if O&M 
activities fail to achieve the O&M objectives of protecting human health and the 
environment; and 

• Evaluation, design, construction, and/or operation of additional measures to achieve the 
O&M objectives. 

mailto:Arthur.Machado@dtsc.ca.gov
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Appendix A 
 

Vapor Intrusion Mitigation Systems As-Built Plans 
(to be inserted when available) 

  



 

   

 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Vapor Intrusion Mitigation System Inspection Checklist 
 



INSPECTION DATE: INSPECTION TYPE:

INSPECTOR'S NAME: □ ANNUAL

INSPECTOR'S ORGANIZATION: □ POST‐INTRUSIVE CONSTRUCTION

DATE OF PREVIOUS INSPECTION: □ POST‐UNPLANNED EVENT (E.G. EARTHQUAKE)

INSPECTION CRITERION T F N/A EXPLANATION FOR FALSE RESPONSE

□ □ □

□ □ □

□ □ □

□ □ □

□ □ □

□ □ □

PAGE OF

Other component of VIMS (specify) was 
repaired in accordance with Repair 
Specifications presented in VIMS Operations 
and Maintenance Plan  

INSPECTION INFORMATION

DESCRIBE CORRECTIVE ACTIONS TAKEN AND DATES COMPLETED

INSTRUCTIONS: Check true (T), false (F), or not applicable (N/A) for each criterion. Provide explanation at right for any False 

responses. Document below corrective actions taken to address False responses. 

No groundwater infiltration into building 
interior

VAPOR INTRUSION MITIGATION SYSTEM (VIMS)

INSPECTION CHECKLIST
2550 Irving St, San Francisco CA

Wind turbines on vent risers are spinning 
freely

No intrusive activities through the building 
slab have been performed

Prior approval of intrusive activities through 
the building slab was obtained from DTSC

Sub‐slab vapor barrier was repaired in 
accordance with Repair Specifications 
presented in VIMS Operations and 
Maintenance Plan  



 

   

 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Cost Estimate Breakdown 
 

  



Draft Response Plan
2550 Irving St, San Francisco CA

Page 1 of 2

Description Quantity Units Unit Cost Cost

PRE‐CONSTRUCTION
Design Plans, Bid Documents
Consulting Labor 1 LS $20,000 $20,000

Remedial Design and Implementation Plan
Consulting Labor 1 LS $30,000 $30,000

Pre‐Construction Subtotal $50,000

CONSTRUCTION ‐ Excavation and Off‐Site Disposal

Pre Characterization Sidewall Survey
Utility Clearance 1 daily $2,000 $2,000
Project Engineer/Geologist 40 hrs $150 $6,000
Geoprobe Rig 4 daily $3,500 $14,000
Soil Sampling  Analytical 20 Sample $1,200 $24,000

$46,000

Excavation & Off‐Site Disposal
Contractor Mob/Demob 1 LS $250,000 $250,000
Excavation and Loading 10625 CY $25 $265,625
Class 2 Disposal and Transportation (75% of Total) 13746 tons $60 $824,766
Non‐RCRA Disposal and Transportation (25% of Total) 4582 tons $160 $733,125
Surveyor/GPS 5 daily $2,500 $12,500
Construction Oversight  ‐ Labor 168 hrs $150 $25,200
Daily Field Supplies 14 daily $75 $1,050

$2,112,266

Excavation Backfill Operations
Import Clean Soil 10625 CY $40 $425,000
Backfill Placement 10625 CY $10 $106,250
Compaction Testing 40 ea. $200 $8,000

$539,250

Supplemental Plans
SWPPP & Implementation 1 LS $150,000 $150,000
HASP 1 LS $5,000 $5,000
Traffic Management Plan 1 LS $5,000 $5,000
Air and Dust Management Plan and Implementation 1 LS $80,000 $80,000

$240,000

Construction Subtotal $2,937,516
15% Markup $348,758

Construction Subtotal $3,286,274

PROJECT MANAGEMENT & REPORTING 

Project Management and Reporting
Project Management 120 hrs $235 $28,200
Remedial Action Completion Report  1 LS $40,000 $40,000
Meetings 2 LS $1,000 $2,000

Project Management & Reporting Subtotal $70,200

Estimated Capital Cost Subtotal $3,406,474
20% Contingency $681,295
Total Estimated Capital Cost  and Contingency $4,088,000

Notes and Assumptions:
(1)
(2)
(3)
(4)
(5)
(6)

Acronym/Abbreviations Definition
LS Lump Sum
hrs Hours
SF Square Feet
CY Cubic Yards
RCRA Resource Conservation and Recovery Act
Non‐RCRA California Hazardous Waste
Class I Hazardous Waste
Class II Non‐Hazardous Waste
ea. Each

Estimate includes 25% non‐RCRA disposal contingency to account for previously unantipicated discovery of contamination

COST ESTIMATE BREAKDOWN

2550 Irving Street
San Francisco, CA

Alternative 2 – Soil Excavation and off‐Site Disposal

20% contingency added to account for failed sidewall step‐outs in known areas
Bank CY to CY conversion includes 15% fluff factor 
CY to Ton conversion factor of 1.5

Low concentrations of VOCs, organocholorine pesticides, and metals.
Excavation assumes 15 feet deep soil excavation across entire 19,125 SF Site

Project No.: 113‐100‐102 3/19/2021 1:33 PM



Draft Response Plan
2550 Irving St, San Francisco CA

Page 2 of 2

Description Quantity Units Unit Cost Cost

VIMS Design and Installation

VIMS Design 1 LS $30,000 $30,000
Geovent Piping 825 LF $24.73 $20,406
Vapor Barrier 15,000 SF $5.62 $84,300
Vent Risers 3 Each $12,700 $38,100
Gravel Layer 15,000 SF $3.04 $45,600
Inspections 20 ea. $1,350.00 $27,000

Construction Subtotal $245,406

12% Markup $29,449

Construction Subtotal $274,855

PROJECT MANAGEMENT, OPERATIONS & MAINTENANCE

Project Management and Reporting
Project Management 20 hrs $235 $4,700
Response Plan Implementation Report and O&M Plan 1 LS $15,000 $15,000
O&M Implementation

Annual Inspections Reports 24 ea. $5,000 $120,000
Five‐Year Review Reports 6 ea. $7,500 $45,000
Semi‐Annual Sampling Event 4 ea. $10,000 $40,000
Bi‐Annual Sampling Event 14 ea. $10,000 $140,000
DTSC Annual Inspection Review 24 ea. $2,884 $69,216
DTSC Five Year Review 6 ea. $7,042 $42,252
Unexpected Condition Sampling (i.e. Earthquake, VIMS Damage, etc.) % 10% $45,647

Meetings 2 LS $1,000 $2,000
Project Management & Reporting Subtotal $523,815

Total Estimated Capital Cost and Contingency $799,000

Notes and Assumptions:
(1)
(2)
(3)
(4) 6” Gravel:  ¾” gravel

Acronym/Abbreviations Definition
LS Lump Sum
yrs Years
hrs Hours
SF Square Feet
ea. Each
% Percentage of Total O&M Activities

Gas Barrier:  Liquid Boot Plus 60 mil over VI20 with (1) layer of G1000 below and (1) layer above barrier.
Vent Piping:  GeoVent low profile venting with (2) fresh air vent inlets
Vent Risers:  (3) 3” cast iron from slab through roof (offset only at roof level) 

Alternative 3 – Vapor Intrusion Mitigation Systems, Land Use Covenant, and Operations and Maintenance

COST ESTIMATE BREAKDOWN

2550 Irving Street
San Francisco, CA

Project No.: 113‐100‐102 3/19/2021 1:33 PM



 

   

 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
 

Vapor Intrusion Mitigation System Design Plans 
 
 

 
  



GM-1.0   TITLE SHEET, MAPS, AND MITIGATION NOTES

GM-2.0   SITE PLAN (FOR REFERENCE ONLY)

GM-2.1   SUBSLAB VENT PIPE AND VENT RISER PLAN

GM-2.2   VENT RISER ROOF TERMINATION PLAN

GM-3.0   SUBSLAB MEMBRANE DETAILS

GM-3.1   FRESH AIR INLET DETAILS

GM-3.2   SUBSLAB MEMBRANE REPAIR DETAILS

GM-4.0   PASSIVE VENT RISER DETAILS

GM-4.1   ACTIVE VENT RISER DETAILS

GM-4.2   SUBSLAB VAPOR PROBE DETAILS AND SPECIFICATIONS

GM-5.0   TRENCH DAM, ELECTRICAL SEAL-OFFS AND SIGNAGE DETAILS

GM-6.0   LIQUID BOOT LOS ANGELES RESEARCH REPORT

GM-6.1   LIQUID BOOT PLUS MEMBRANE SPECIFICATIONS

GM-6.2   MATERIAL SPECIFICATIONS

The vapor intrusion mitigation system (VIMS) for the proposed development is being designed in accordance with the Department of Toxic Substances Control (DTSC) Vapor
Intrusion Mitigation Advisory (VIMA).

VAPOR INTRUSION MITIGATION SYSTEM (VIMS)
A sub-slab venting system (SSV) will be installed below an impermeable vapor mitigation membrane barrier.

In accordance with the VIMA, the SSV system is intended to require minimal operations and maintenance activities. The SSV system will consist of a layer of permeable
aggregate material that will be placed below an impermeable vapor mitigation membrane barrier. The impermeable membrane will be installed wherever the building is in
contact with the earth, but not at foundation footings and grade beams.  Above the impermeable membrane shall be a protection course. All elevator pits, sumps, tanks, and
vaults shall be lined with the same impermeable membrane. This system shall double as the subterranean waterproofing membrane.

The SSV system vents soil gas from the sub-slab to the atmosphere. A series of horizontal vapor collection pipes will be installed within the sub-slab permeable aggregate
layer. The horizontal vapor collection pipes will be connected to vertical ventilation pipes that terminate at roof level with wind-driven turbine fans. Each vertical ventilation
pipe shall be fitted with a monitoring port to allow for post-construction operation and maintenance monitoring.

SMOKE TEST CRITERIA

All gas membranes shall be smoke tested in accordance with the following protocol and certified 'gas tight' by the engineer prior to approval:

1. The gas membrane shall be visually inspected. Any apparent deficiencies and/or installation problems shall be corrected prior to smoke testing.

2. The date, time, address, tract#, lot#, temperature, humidity, barometric pressure, wind speed/direction and cloud cover shall be recorded on the smoke test inspection
form by the engineer. The ambient air temperature at the time of testing should be in excess of 45F and the wind speed at ground level should be 15 mph or less.
(Note: Visual identification of leaks becomes more difficult with increasing wind speed)

3. Assemble/connect smoke testing system to sub-slab vent riser (Alternative A) OR configure smoke testing system to inject smoke beneath the membrane through a
temporary gas tight boot or sleeve attached to the membrane (Alternative B). Only inert, non-toxic smoke is to be utilized for the membrane smoke test.

4. Activate smoke generator / blower system @ nominal 150 cfm to 50 cfm flow rate and 2.0" H2O minimum duct pressure with vent riser outlet(s) uncapped. Note:
Minimum 2" H2O duct pressure should be measured at or near blower outlet. Continue to purge system for 60 seconds after smoke begins to emerge from vent
outlet(s).

5. Cap vent outlet(s). Adjust smoke generator / blower control valve to .1" to 2" H2O over-pressure in vent piping system. Alternative A only. Blower / Smoke generator
system should be capable of sufficient pressure and flow to induce slight (i.e. = -") lifting of membrane. Monitor membrane for lifting. Reduce pressure / flow rate if
excessive lifting occurs.

6. Select one membrane coupon sampling location for every 500 ft2 of membrane area. Select sampling locations so as to (1) facilitate purging of fresh air pocket from
beneath membrane; and (2) provide a representative test location for confirmation of membrane thickness. Not applicable for sheet good membrane.

7. Label membrane coupons. Mark coupon location/designation on floor plan. Marked-up floor plan to be included with smoke testing inspection form.

8. Confirm adequate flow of smoke from coupon sampling location. Low rate of smoke flow may be indicative of poor communication between vent piping gravel backfill
and base of membrane for Alternative A (i.e. dirt placed above trench gravel). If low rate of smoke flow from coupon sampling location(s) occurs, use Alternative B
described under item #3 above for smoke injection. (Note: At least localized continuity at the sand or gravel between the vent lines and the base of the membrane
should be confirmed prior to membrane installation) (if applicable).

9. Temporary seal at the membrane sampling locations after purging mark coupon sampling location with fluorescent green paint. Repair sampling locations per
manufacturer's specifications following completion of test.

10.Maintain operation of smoke generator/blower system for at least 15 minutes following purging of membrane. Thoroughly inspect the entire membrane surface. Use
fluorescent green paint to mark/label any leak locations. Mark/label all leak locations on the floor plan which is to be included with the smoke testing inspection form.

11.Repair leak locations marked in step #10 per manufacturer's specifications.

12. Repeat step #10 and #11, as necessary, to confirm integrity of membrane.

13. For areas adjacent to where the existing and new membranes have been overlapped, the frequency of smoke testing shall be increased to sufficiently test the area.
The testing frequency will be at the discretion of the VIMS inspector.

14. Prepare smoke testing inspection form. Notes to include date, tract#, lot#, name of VIMS engineer, name of person who performed the test, number of leaks
identified, distribution of leaks identified (i.e. tears, pin-holes or thin sections, seam leaks, boot leaks, (etc.), and building floor plan with leak location, coupon locations
and test perforation locations. The inspection form is to be signed and stamped by the engineer/inspector.

15. Install a permanent weather-proof tag on front-most vent rise confirming completion of smoke testing and approval of membrane (if applicable).

Tag should include:
   "Smoke Test OK"
   <tract# and lot# or address>
   <date>
   <time>
   <name of tester>

   16. Disassemble/load smoke testing hardware. Confirm no equipment, materials, trash, etc. left at site.

INSPECTIONS
The inspection and periodic observations of membrane and vapor control measures shall be performed by the vapor barrier engineer (i.e. the engineer or their designee). At
a minimum, inspection/observation shall take place at the following stages of the installation:

· During the installation of the (sub-slab) horizontal vapor collection pipes.

· After backfilling of the (sub-slab) horizontal vapor collection pipes.

· During the installation of the (sub-slab) impermeable vapor mitigation membrane barrier.

· After the installation of the (sub-slab) impermeable vapor mitigation membrane barrier (prior to backfilling). The impermeable vapor mitigation membrane barrier shall be
smoke tested at this time in accordance with note 7. These tests shall be documented in the as-built report.

· At all field repairs, including as assessment of any repaired liner for surrounding latent damage.

· During the placement of the protection course.

· Immediately prior to placement of foundation concrete.

· During, and at the completion of the vertical ventilation pipe installation.

· At the completion of construction prior to the issuance of the system certification and certification of occupancy.

ITEMS TO BE DESIGNED BY OTHERS AND COORDINATED WITH VAPOR INTRUSION PLAN

· Architect/plumbing engineer to design routing of vertical ventilation pipes through building to roof.
· Contractor shall coordinate in field with building design team regarding all underground utilities.
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T

G
EO

VE
N

T
G

EO
VE

N
T

G
EO

VE
N

T
G

EO
VE

N
T

GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT GEOVENT

G
EO

VE
N

T
G

EO
VE

N
T

GEOVENT GEOVENT

1

2

3

6

5

4

7 8

AI-1 AI-2

VR-1

AVR-2

VR-3

GEOVENT GEOVENT

GEOVENT

GEOVENT

LEGEND

VR-2
NOTE:

1. WRAP ALL PIPE AND FITTINGS EMBEDDED IN
CONCRETE WITH 1/8" FOAM WRAP.

2. SEE ARCHITECTURAL/ PLUMBING PLANS FOR VENT
RISER VENT PIPE ROUTING THROUGH BUILDING.

3. ALL VENT RISER LOCATIONS SHALL BE STUBBED UP
12" ABOVE SLAB.

4. CONTRACTOR TO VERIFY SUMPS, TANKS, VAULTS
AND ELEVATORS QUANTITIES AND LOCATIONS.

5. ALL ELECTRICAL AND COMMUNICATION CONDUITS
EMANATING FROM THE EARTH SHALL BE SEALED PER
DETAIL A/GM-5.0

SUBSLAB VENT PIPE
AND VENT RISER PLAN

QUANTITIES LEGEND:

BUILDING FOOTPRINT - 14,967 S.F.
MEMBRANE - 14,967 S.F.
VENT PIPE - 825' L.F.
VENT RISERS - 3
VAPOR PROBES - 8

FLAT PIPE TO ROUND PIPE
TRANSITION

FLAT PIPE PRESSURE RELIEF,
COLLECTION, AND VENTING SYSTEM

2" CAST IRON VENT PIPE

MEMBRANE FIELD

VENT RISER CALCS:

2 VENT RISERS FIRST 10,000 SQ. FT. THEN 1 EVERY
10,000 SQ. FT. THEREAFTER.

BUILDING FOOTPRINT = 14,967 SQ. FT.

14,967 - 10,000 = 4,967 ÷ 10,000 =  0.49

MINIMUM NUMBER OF VENT RISERS REQUIRED - 3

B
GM-4.1

A
GM-3.0

SUBSLAB VENT PIPE
AND

VENT RISER PLAN

GM-2.1

0' 5'

SCALE:  1/8"=1'-0"

10' 20'
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12'-6"

17'-6"

17'-6"

6'-6"
12'-6"

12'-6"

17'-6" 17'-6" 12'-6"

12'-6"

12'-6"

SUB-SLAB SOIL GAS PROBE

WALL-MOUNTED PROBE ENCLOSURE

8

B
GM-4.2

AVR-1 2" CAST IRON VENT RISER
WITH BLOWER (OPTIONAL)

B
GM-4.0

AI-2
4" PVC PIPE FRESH AIR INLET

FRESH AIR INLET CALCULATIONS:

1 FRESH AIR INLET FOR EVERY 10,000 S.F. OF BUILDING
FOOTPRINT AND 1 FOR EVERY 10,000 S.F. THEREAFTER.

BUILDING FOOTPRINT = 14,967 S.F.

TOTAL FRESH AIR INLETS REQUIRED = 2

A
GM-3.1

NO MEMBRANE
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NON-PROFIT / COMMERCIAL /
NON-RESIDENTIAL USE

ST
AI

RRESIDENTIAL
SERVICE

STAIR

COMMUNITY AMENITY

60
'-0

"

240'-0"

44'-0" 136'-0" 60'-0"

90'-0" 27'-0" 57'-0" 66'-0"

RESIDENTIAL
AND PROPERTY
MANAGEMENT

OFFICES

MAIL &
PACKAGES

LO
BB

Y

GARAGE

EL
EV

S.

82
'-0

"
3'-

0"

33
'-0

"
9'-

0"
18

'-0
"

MAINT.
OFFICE

BI
KE

S

VR-1 AVR-2

VR-3

LEGEND

NOTE:

1. WRAP ALL PIPE AND FITTINGS EMBEDDED IN
CONCRETE WITH 1/8" FOAM WRAP.

2. SEE ARCHITECTURAL/ PLUMBING PLANS FOR VENT
RISER VENT PIPE ROUTING THROUGH BUILDING.

3. ALL VENT RISER LOCATIONS SHALL BE STUBBED UP
12" ABOVE SLAB.

4. CONTRACTOR TO VERIFY SUMPS, TANKS, VAULTS,
AND ELEVATORS QUANTITIES AND LOCATIONS.

VENT RISER ROOF
TERMINATION PLAN

2" PASSIVE CAST IRON VENT RISER

B
GM-4.1

VENT RISER
WITH BLOWER

B
GM-4.0

VENT RISER
TYP.

2" ACTIVE CAST IRON VENT
RISER WITH BLOWER

5' MIN. RADIUS FROM ELECTRICAL
DEVICES

10' MIN. RADIUS FROM OPERABLE
AIR INTAKES, DOORS OR WINDOWS

VENT RISER ROOF
TERMINATION PLAN

GM-2.2

VR-2

AVR-1

VENT RISER HORIZONTAL RUN
FROM LEVEL BELOW
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0' 5'

SCALE:  1/8"=1'-0"

10' 20'
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GM-3.0

SUBSLAB MEMBRANE
DETAILS

A

B

C

D

E

F

G

J

SUBSLAB SECTION

MEMBRANE LAP AT SEAM

MEMBRANE AT PENETRATION

MEMBRANE AT VAPOR STAKEH

NOTES:
1. THERE SHALL BE NO PERFORATIONS WITHIN 12" OF ANY FOOTING/FOUNDATION UNLESS METAL CASING IS PROVIDED.
2. WHEN USING EQUIVALENT, REFERENCE MANUFACTURER SPECIFICATIONS FOR CORRECT DETAILING AND INSTALLATIONS.

MAT SLAB, PER STRUCTURAL ENGINEER

1/8"

T.O.S.

GM-6.2
DULTRASHIELD G-1000

LIQUID BOOT PLUS (60 MIL)

VI-20 GEOMEMBRANE

GEOVENT

GM-6.0
A

GM-6.2
E

GM-6.2
C

GRAVEL LAYER

1/2" PVC SLEEVE FOR
VAPOR PROBE TUBING

SUBGRADE

A
-

B
GM-6.2

A
-

A
-

NOTES:
1. MINIMIZE PENETRATIONS THROUGH THE MEMBRANE WHENEVER POSSIBLE.
2. MEMBRANE SHALL BE PATCHED/ REPAIRED PER MANUFACTURER'S

RECOMMENDATIONS WHEN FORM STAKES ARE REMOVED.
3. DETAILS ARE TYPICAL UNLESS NOTED OTHERWISE.

FORM WORK
CONCRETE SLAB

2"X4" KICKERSTAKE

DO NOT
PENETRATE
MEMBRANE

OVER LAP FOR
FUTURE TIE-IN

VAPOR STAKE
1/4" NYLON OR POLYPROPYLENE
CINCH TIE. TENSION ONLY TO
SLIGHTLY DISPLACE MEMBRANE.
TRIM EXCESS TIE MATERIAL.

CUT VAPOR STAKE AND REMOVE
PRIOR TO POUR.

DETAILING FABRIC, TYP.

3/4" HIGH 45° CANT, TYP.

20 mil LIQUID BOOT PLUS
'TACK COAT', TYP.

1/4" NYLON OR POLYPROPYLENE
CINCH TIE. TENSION ONLY TO
SLIGHTLY DISPLACE MEMBRANE

MEMBRANE AT FORM WORK

12" MIN.

16" MIN.

± 2"

1"

3"
MIN.

3" MIN.

NOTES:
1. PROTECTION COURSE SEAMS MAY BE OVERLAPPED 4" MIN.
2. EVERY EFFORT SHOULD BE MADE TO STAGGER THESE SEAMS WITH MEMBRANE SEAMS.

LIQUID BOOT PLUS (60 MIL)

ULTRASHIELD G-1000

VI-20 GEOMEMBRANE

20 mil LIQUID BOOT PLUS
'TACK COAT'

6" LAP

MEMBRANE AT EXTERIOR FOOTING

A
-

GM-6.2
D

MIRAFI S800

MIRAFI S800

GM-6.1
A

GM-6.2
A

ULTRASHIELD G-1000

VENT PIPE THRU GRADE BEAM

3"3"

FOAM WRAP
3" SOLID PVC SCHEDULE 40 PIPE
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J C

H E B

D A

FRESH AIR INLET DETAILS

GM-3.1

FRESH AIR INLET GOOSE NECK "CAPPED" FRESH AIR INLET

FRESH AIR INLET CAP
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24" MIN.

6" MIN.

4" Ø SOLID
SCH 80 PVC

4" Ø SCH 80PVC WITH MACHINE
SLOTS 180° ALL AROUND (SLOT 0.020)
2" MIN CLEARANCE ALL AROUND

6" Ø SOLID SCH
80 PVC SLEEVE

5' MIN.

24" MIN.

4" Ø SOLID
SCH 80 PVC

4" Ø SCH 80PVC WITH MACHINE
SLOTS 180° ALL AROUND (SLOT 0.020)
2" MIN CLEARANCE ALL AROUND

6" Ø SOLID SCH
80 PVC SLEEVE

C
GM-3.0

5' MIN.

F

B
-      

G

A
GM-3.0 SUBSLAB

SECTION

3' MIN.
BETWEEN

SLOTS

2"

2"

A
GM-3.0 SUBSLAB

SECTION

3' MIN.
BETWEEN

SLOTS

2"

2"

C
GM-3.0
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J F C

H E B

G D A

SUBSLAB MEMBRANE
REPAIR DETAILS

GM-3.2

STEP 1

SAW-CUT SLAB
VARIES

  EXISTING
- CONCRETE SLAB, OVER
- ULTRASHIELD G-1000, OVER
- LIQUID BOOT PLUS (60 MIL), OVER
- VI-20 GEOMEMBRANE, OVER
- ULTRASHIELD G-1000, OVER
- GEOVENT,OVER
- GRAVEL LAYER, OVER
- SUBGRADE

1. BREAK OUT CONCRETE AFTER SAW CUTTING SHORT OF FULL DEPTH OF SLAB.

1/2"

1. CUT MEMBRANE WITH A SHARP HOOK BLADE KNIFE.
2. USE CAUTION DO NOT DAMAGE EXPOSED MEMBRANE.
3. CUT AND REMOVE SECTION OF GEOVENT PIPE OVER UTILITY

TRENCH. REFER TO DETAIL E/GM-3.1.

STEP 2

VARIES

6" MIN.

NEW UTILITY TRENCH

STEP 3

1. BACKFILL UTILITY TRENCH WITH CLEAN, FINE GRAINED SAND.
2. INSTALL NEW MEMBRANE.
3. INSTALL NEW GEOVENT PIPE. REFER TO DETAIL E/GM-3.1.
4. THE NEW MEMBRANE REQUIRES CONTINUOUS INSPECTIONS BY OTHERS THROUGHOUT INSTALLATION.

NOTES:
INSTALL NEW WET UTILITY LINES BELOW MEMBRANE PER ARCH. PLANS.
ANY NEW ELECTRICAL / COMMUNICATION CONDUIT LINES SHALL BE INSTALLED ABOVE THE MEMBRANE.

NEW ULTRASHIELD G-1000

NEW LIQUID BOOT PLUS (60 MIL),
OVER VI-20 GEOMEMBRANE

NEW 20 mil LIQUID BOOT PLUS
"TACK COAT"

VARIES

VARIES

6"

NEW UTILITY LINES

VARIES

VARIES

NEW UTILITY TRENCH

NEW CONCRETE SLAB

STEP 4

1. POUR NEW CONCRETE PATCH OVER NEW 10 oz. NON-WOVEN GEOTEXTILE.

NOTES:

1. AT POINTS OF INTERSECTION, CUT AWAY GEOTEXTILE TO PRODUCE
RECTANGULAR FLAPS.

2. INTERLOCK EXPOSED DIMPLE BOARD IN A LEGO-LIKE FASHION.
3. FOLD FLAPS OF GEOTEXTILE IN A MANNER SO THAT THE DIMPLE BOARD IS

COVERED COMPLETELY AND SECURE GEOTEXTILE FOLDS WITH REINFORCED
TAPE SO THAT THE  GEOTEXTILE COMPLETELY IMPERMEABLE TO SAND FILL.

 REINFORCED TAPE

INTERLOCK EXPOSED DIMPLE
BOARD IN A LEG-LIKE FASHION

 EXISTING
GEOVENT

NEW
GEOVENT

 EXISTING
GEOVENT

CUT AND REMOVE
SECTION OF GEOVENT
PIPE

E
GM-3.1

SEE DETAIL
FOR NEW GEOVENT
INSTALLATION

MEMBRANE REPAIR DETAIL - STEP 1

MEMBRANE REPAIR DETAIL - STEP 2

MEMBRANE REPAIR DETAIL - STEP 3

MEMBRANE REPAIR DETAIL - STEP 4

GEOVENT PIPE REPLACEMENT DETAIL

  EXISTING
- CONCRETE SLAB, OVER
- ULTRASHIELD G-1000, OVER
- LIQUID BOOT PLUS (60 MIL), OVER
- VI-20 GEOMEMBRANE, OVER
- ULTRASHIELD G-1000, OVER
- GEOVENT,OVER
- GRAVEL LAYER, OVER
- SUBGRADE

  EXISTING
- CONCRETE SLAB, OVER
- ULTRASHIELD G-1000, OVER
- LIQUID BOOT PLUS (60 MIL), OVER
- VI-20 GEOMEMBRANE, OVER
- ULTRASHIELD G-1000, OVER
- GEOVENT,OVER
- GRAVEL LAYER, OVER
- SUBGRADE

  EXISTING
- CONCRETE SLAB, OVER
- ULTRASHIELD G-1000, OVER
- LIQUID BOOT PLUS (60 MIL), OVER
- VI-20 GEOMEMBRANE, OVER
- ULTRASHIELD G-1000, OVER
- GEOVENT,OVER
- GRAVEL LAYER, OVER
- SUBGRADE

AutoCAD SHX Text
THIS DOCUMENT CONTAINS INFORMATION PROPRIETARY TO TERRA PETRA, INC. AND IS FURNISHED IN CONFIDENCE FOR THE LIMITED PURPOSE OF EVALUATION, BIDDING OR REVIEW. THIS DOCUMENT OR ITS CONTENTS MAY NOT BE USED FOR ANY OTHER PURPOSE AND MAY NOT BE REPRODUCED OR DISCLOSED TO OTHERS WITHOUT THE  PRIOR WRITTEN CONSENT C OF TERRA PETRA, INC. ALL RIGHTS RESERVED.



VENT RISER
DETAILS

GM-4.0
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H E B

D

F C A

SUPPORT ALL PIPING PER
TABLE 3-2 OF THE U.P.C.

UPC Section 94.712.3

712.3 Air Test. The air test shall be
made by attaching an air compressor
testing apparatus to any suitable
opening, and, after closing all other
inlets and outlets to the system,
forcing air into the system until there
is a uniform gage pressure of five (5)
pounds per square inch (34.5kPa) or
sufficient to balance a column of
mercury ten (10) inches (254mm)
in height. The pressure shall be held
without introduction of additional air
for a period of at least fifteen (15)
minutes.

VENT RISER SHALL BE TESTED PER:

NOTES:
1. WRAP ALL PIPE AND FITTINGS EMBEDDED IN CONCRETE WITH 1/8" FOAM WRAP.
2. SEE DETAIL A/GM-4.0 FOR ROOF TERMINATION REQUIREMENTS.
3. CLAMP WIRE TO C.I. VENT RISER TO 5/8" Ø, 8' LONG GROUNDING ROD.

PL

OPENABLE WINDOW

3' MIN.

10' MIN.

3' MIN.

10' MIN.

ROOF

10' MIN.

ELECTRICAL
DEVICE

AIR INTAKE

PARAPET
WALL

OPENABLE
WINDOW OR
DOOR

4' MIN.

5' MIN.

H
GM-5.0

F

2" Ø  CAST
IRON PIPE

GM-6.2
CGEOVENT

FLAT PIPE

SIDE VIEW

PLAN VIEW

FERNCO 1070-42
4" ADS TO 2" C.I.P.

GEOVENT
TRANSITION FITTING

D

CLAMPS

INSERT GEOVENT
INTO COUPLING

DO NOT GLUE

4" Ø OUTLET

12"

2"Ø

1"

F
-

2" CAST IRON PIPE, PER PLAN

G
-

TURBINE AND REDUCING COUPLING PASSIVE VENT RISER

 VENT RISER ROOF TERMINATION REQUIREMENTSTRANSITION FROM GEOVENT TO VENT RISER

GEOVENT TO VENT RISER TRANSITION FITTING

-

NOTES:

1. AT POINTS OF INTERSECTION, CUT AWAY
GEOTEXTILE TO PRODUCE RECTANGULAR
FLAPS.

2. INTERLOCK EXPOSED DIMPLE BOARD IN A
LEGO-LIKE FASHION.

3. FOLD FLAPS OF GEOTEXTILE IN A MANNER
SO THAT THE DIMPLE BOARD IS COVERED
COMPLETELY AND SECURE GEOTEXTILE
FOLDS WITH LIQUID BOOT FIBER
REINFORCED TAPE SO THAT THE
GEOTEXTILE IS COMPLETELY IMPERMEABLE
TO SAND FILL.

2" Ø CAST IRON VENT RISER
THRU BUILDING U.N.O.

FERNCO 1070-042
4" ADS TO 2" C.I.P.

LIQUID BOOT FIBER
REINFORCED TAPE

GM-6.2
C GEOVENT

FLAT PIPE

-

GREDUCING COUPLING SPECIFICATIONS

WIND TURBINE SPECIFICATIONS

LAB VALVE SPECIFICATIONS

45° CAST IRON
ELBOW, TYP.

NO HUB COUPLING, TYP.

2" CAST IRON PIPE, PER PLAN

VENT RISER CLAMP, TYP.

WALL, BY OTHERS

6" MIN.

ROOF

H
GM-5.0

3' MIN.

3' MIN.

E

GM-3.0
C

-

GM-3.0
A H

-

C
-

SIMILAR TO

2"X2"X2" TEST TEE FIT WITH GEM CAP FOR AIR
TEST DURING CONSTRUCTION AS NOTED ABOVE

"SOIL GAS VENT PIPE"
LABEL EVERY 5'

8' GROUNDING ROD

1
5/

11
/2

1

1
1

G
RO

UN
DI

NG
 R

O
D
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ACTIVE
VENT RISER DETAILS

GM-4.1

F

PL

10' MIN.

10' MIN.

6" MIN.

5' MIN. 10' MIN.

ROOF

PR
O

PE
R

TY
 L

IN
E

AIR INTAKE

OPENABLE
WINDOW OR DOOR

ALL ELECTRICAL DEVICES
(INCLUDING J-BOX RECEPTACLE)

OPENABLE WINDOW
OR DOOR

3' MIN.

120 VOLT 20 AMP DEDICATED
CIRCUIT WEATHERTIGHT J-BOX

RECEPTACLE. BY OTHERS.

H
GM-5.0

C

4' MIN.

-
FANTECH BLOWER

BLOWER SPECIFICATIONS VENT RISER ROOF TERMINATION REQUIREMENTS

OPTIONAL ACTIVE VENT RISER WITH BLOWERBLOWER CALCULATIONS

SUPPORT ALL PIPING PER
TABLE 3-2 OF THE U.P.C.

UPC Section 94.712.3

712.3 Air Test. The air test shall be
made by attaching an air compressor
testing apparatus to any suitable
opening, and, after closing all other
inlets and outlets to the system,
forcing air into the system until there
is a uniform gage pressure of five (5)
pounds per square inch (34.5kPa) or
sufficient to balance a column of
mercury ten (10) inches (254mm)
in height. The pressure shall be held
without introduction of additional air
for a period of at least fifteen (15)
minutes.

VENT RISER SHALL BE TESTED PER:

45° CAST IRON
ELBOW, TYP.

NO HUB COUPLING, TYP.

2" CAST IRON PIPE, PER PLAN

VENT RISER CLAMP, TYP.

WALL, BY OTHERS

6" MIN.

ROOF

GM-3.0
C

F.G.

GM-3.0
A H

-

C
-

SIMILAR TO

2"X2"X2" TEST TEE FIT WITH GEM CAP FOR AIR
TEST DURING CONSTRUCTION AS NOTED ABOVE

"SOIL GAS VENT PIPE"
LABEL EVERY 5'

H
GM-5.0

6" MIN.

OPTIONAL
FANTECH BLOWER

120 VOLT 20 AMP
DEDICATED CIRCUIT
WEATHERTIGHT
J-BOX RECEPTACLE.
BY OTHERS.

3' MIN.
C
-

BLOWER CURVE

NOTES:
1. WRAP ALL PIPE AND FITTINGS EMBEDDED IN CONCRETE WITH 1/8" FOAM WRAP.
2. SEE DETAIL A/GM-4.0 FOR ROOF TERMINATION REQUIREMENTS.
3. CLAMP WIRE TO C.I. VENT RISER TO 5/8" Ø, 8' LONG GROUNDING ROD.

  4. VENT RISER SIMILAR TO GM 4.0 DETAIL B, IF DEEMED NECESSARY TO CONVERT
TO ACTIVE, THE OPTIONAL BLOWER IS TO BE INSTALLED PER THIS DETAIL.

8' GROUNDING ROD
1

1

5/
11

/2
1

G
RO

UN
DI

NG
 R

O
D
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SUB-SLAB VAPOR PROBE
DETAILS AND

SPECIFICATIONS

GM-4.2

Material Specifications

Sub-slab Vapor Implant
Material: Stainless Steel
Length: 1”
Connection: 1/4" Speed-fit Fitting
Example: ESP Supply # SVPT92-SF14 1" Implant 1/4" Speed-Fit Fitting
www.shop-esp.com

Sample Line
Material: Polytetrafluoroethylene (PTFE Teflon) or
fluorinated ethylene propylene (FEP Teflon) tubing
Outer diameter (OD): 1/4“
Inner diameter (ID): 3/16” or 5/32” or 1/8”
Examples: ESP Supply # T250TEF-187-250 FEP 3/16" ID x 1/4" OD
(250ft); www.shop-esp.com
Cole Parmer # EW-06605-31
Cole-Parmer PTFE Tubing, 5/32" x 1/4", 25 Ft/Pk;
www.coleparmer.com

Sample Line Protective Conduit
3/4” I.D. PVC pipe
45 degree elbows (no 90 degree elbows) - this is to avoid pinching the
sample line tubing, esp. if FEP which is relatively stiff
Dry fit or low-VOC adhesives only

Compression Fitting at Sampling Port
Each soil gas probe line should terminate at the sampling port with an
1/4" NPT(M) stainless steel fitting, to connect the sampling train using
1/4” O.D. tubing and 1/4" compression fittings.
Example of sampling train compression fitting:
Cole-Parmer # EW-03302-51; www.coleparmer.com
Parker Hannifin 4 BZ-SS-C Compression Fitting Ferrule Nut, 316SS,
1/4" OD.  www.gamut.com

Sampling Port Label
Must be a Brass tag permanently affixed and permanently legible.

MATERIAL SPECIFICATIONS

STOPCOCK SPECIFICATIONSF C

NOTE:
HUBBELL-WIEGMANN ENCLOSURE, SCREW COVER WALL-MOUNT, RSC SERIES NEMA 3R, MODEL # RSC060604

WALL ENCLOSURE SPECIFICATIONS

SUBSLAB VAPOR PROBE WITH WALL ENCLOSUREPROBE AND VENT PIPE CONSTRUCTION TYPICAL

PROBE END SECTION

A
GM-3.0

NOTES:
1. PRESSURE FIT ALL COMPONENTS - DO NOT GLUE.
2. PROBES MUST BE IDENTIFIED WITH THE PROPER PROBE LOCATION NUMBER.
3. PROBE RUNS TO BE INSTALLED BENEATH THE SLAB ABOVE VENT PIPE RUNS.

1" VAPOR
PROBE

A
GM-3.0 1" VAPOR PROBE

B
-

B
- 1/4" P.T.F.E. TEFLON OR

F.E.P. TEFLON TUBING
INSIDE 1/2" PVC SLEEVE

1/4" P.T.F.E. TEFLON OR
F.E.P. TEFLON TUBING
INSIDE 1/2" PVC SLEEVE

GEOVENT
GM-6.4

A

BELOW

PROBE #

_

3' MIN.

C

B
GM-5.0

CONDUIT
SEALOFF

3/4" WHITE LETTERS ON A U.V. STABLE RED FIELD

SOIL VAPOR
MONITORING

STATION

DO NOT BLOCK

D

-

1/4" P.T.F.E. TEFLON OR
F.E.P. TEFLON TUBING
INSIDE 1/2" PVC PIPE

_
B

(2) 45° FITTINGS

F.G.

10 ' ± SEE PLAN FOR
LOCATION OF PROBE

SIMILAR TO C

A
GM-3.0

GM-3.0

1/8" FOAM WRAP

WALL, BY OTHERS

NOTES:
1. WRAP ALL PIPE AND FITTINGS EMBEDDED IN CONCRETE WITH 1/8" FOAM WRAP.
2. PROBES MUST BE IDENTIFIED WITH THE PROPER PROBE LOCATION NUMBER.
3. REFER TO ARCHITECTURAL PLANS FOR FINAL LOCATION.

AutoCAD SHX Text
THIS DOCUMENT CONTAINS INFORMATION PROPRIETARY TO TERRA PETRA, INC. AND IS FURNISHED IN CONFIDENCE FOR THE LIMITED PURPOSE OF EVALUATION, BIDDING OR REVIEW. THIS DOCUMENT OR ITS CONTENTS MAY NOT BE USED FOR ANY OTHER PURPOSE AND MAY NOT BE REPRODUCED OR DISCLOSED TO OTHERS WITHOUT THE  PRIOR WRITTEN CONSENT C OF TERRA PETRA, INC. ALL RIGHTS RESERVED.



25
50

 IR
VI

N
G

 S
TR

EE
T

SA
N

 F
R

AN
C

IS
C

O
, C

A 
94

12
2

2020-116

MARCH 22, 2021

PROJECT NUMBER

D
at

e
R

EV
IS

IO
N

S

1

SHEET NUMBER

DATE

SHEET TITLE

C 83924
EXP. 09/30/2021

STATE  OF  CA L I FORN IA

L
IC

EN
SE

D  PROFESS IONAL  ENG I NEERN I
KO

LAUS  REPPUHN

C I V I L

TRENCH DAM,
ELECTRICAL SEAL-OFFS,
AND SIGNAGE DETAILS

GM-5.0J C

H E B

D ATRENCH DAM

BUILDING

STREET

-
D

NTSNTS

PLAN VIEWELEVATION VIEW

HIGH DENSITY PVC FOAM TAPE, CLOSED CELL,
ADHESIVE BACKED, 1/4" THICK X 1/2" WIDE.  APPLY TO

CLEAN SURFACE WITH ENDS BUTTED TOGETHER AT
MOST VISIBLE LOCATION IN TRENCH DAM ZONE.

FOOTING BELOW

NORMAL FILL

ONE SACK CONCRETE
SLURRY

THE WIDTH OF A TRENCH
DAM SHALL BE ONE HALF

THE LENGTH

6"

WALL

UTILITY PIPE OR
CONDUIT

WALL

CONDUIT

CONDUIT
SEAL-OFF

ELECTRICAL PANEL

TRENCH PLUG SHALL
BE THE GREATER OF

36" OR 2X TRENCH WIDTH

90% MIN. DRY
DENSITY COMPACTION

ONE SACK CONCRETE
SLURRY

NORMAL FILL

12"

6"

HIGH DENSITY PVC FOAM TAPE, CLOSED CELL,
ADHESIVE BACKED, 1/4" THICK X 1/2" WIDE.  APPLY TO

CLEAN SURFACE WITH ENDS BUTTED TOGETHER AT
MOST VISIBLE LOCATION IN TRENCH DAM ZONE.

UTILITY PIPE OR
CONDUIT

NOTES:
1. PIPING AND CONDUIT SHALL BE PROTECTED FROM CORROSION AND STRUCTURAL SETTLEMENT AS FOLLOW:

TAPE SHALL BE APPLIED ON CONDUIT AND PIPING ENCASED IN CEMENT SLURRY OR CONCRETE.
TAPE SHALL BE PS-37-90, BLACK PLASTIC PVC OR PE PRESSURE -SENSITIVE CORROSION PREVENTIVE TAPE.

2. ALL UNDERGROUND UTILITY LINES FEEDING INTO BUILDING SHALL HAVE A TRENCH DAM.  ELECTRICAL SEAL OFF'S ARE REQUIRED AT ELECTRICAL CONDUIT ONLY.

TRENCH DAM

DRY UTILITIES WET UTILITIES

MEMBRANE WARNING SIGN

VENT RISER CAUTION SIGN UTILITIES - OVERVIEW

T.O.S.

ELECTRICAL/
COMMUNICATION
CONDUIT

NO SEAL REQUIRED

SEE DETAIL B
-

NOTE:
ELECTRICAL/ COMMUNICATION CONDUIT SPACING PER STRUCTURAL AND ELECTRICAL REQUIREMENTS

SIMILAR TO C
GM-3.0

6" MIN.

END OF CONDUIT

CLOSED CELL
POLYURETHANE FOAM

NOTES:
1. EXTEND A MINIMUM OF SIX CONDUIT DIAMETERS OR SIX INCHES, WHICHEVER IS GREATER, INTO THE CONDUIT.
2. SEALS SHOULD NOT BE USED FOR MAIN ELECTRICAL FEED LINES.
3. INSTALLATION OF CONDUIT SEALOFFS AND FOAM IS NOT THE RESPONSIBILITY OF THE VIMS CONTRACTOR.

C
_

MEMBRANE CONDUIT PENETRATIONS

CONDUIT SEALOFF

WARNING
A MEMBRANE IS INSTALLED BENEATH

THE BUILDING FLOOR SLAB TO
PREVENT SOIL GAS INTRUSION FROM

THE SOIL. ANY PROPOSED
PENETRATION OR ALTERATION OF

THE FLOOR SLAB REQUIRES A
PERMIT TO BE OBTAINED FROM THE

BUILDING DEPARTMENT.

IT IS ILLEGAL TO REMOVE THIS SIGN.

TWO-PLY ENGRAVED PLASTIC,
WHITE LETTERS ON A RED FIELD.

"WARNING" = 3/4" HIGH LETTERS
BALANCE = 3/8" HIGH LETTERS

CAUTION
V.I.M.S. VENT PIPE

 NO SPARKS OR
ELECTRICAL EQUIPMENT

 WITHIN 10 FEET

IF DAMAGED NOTIFY
BUILDING OWNER

4"

CAUTION LABEL AT VENT RISER EXIT LOCATIONS.
WHITE LETTERS ON A U.V. STABLE RED FIELD.

DETAIL FULL SCALE.

3"

POLYWATER FST FOAM SEALANT SPECIFICATIONS
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LIQUID BOOT PLUS
MEMBRANE SPECIFICATIONS

ALIQUID BOOT PLUS MEMBRANE SPECIFICATIONS
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VAPOR STAKE SPECIFICATIONS

G

GEOVENT SPECIFICATIONS

ULTRASHIELD G-1000 SPECIFICATIONS

VI-20 GEOMEMBRANE SPECIFICATIONS

SIEVE SIZE PERCENTAGE PASSING SIEVE

100

90 - 100

75 - 90

55 - 75

30 - 50

10 - 25

2 - 10

0 - 5

SAND SPECIFICATIONS

No. 4 (4.75 mm)

No. 8 (2.36 mm)

No. 16 (1.18 mm)

3/8" (9.5 mm)

No. 30 (600um)

No. 50 (300um)

No. 100 (150um)

No. 200 (75um)

SIEVE SIZE

1 -1 1/2" (37.5 mm)

PERCENTAGE PASSING SIEVE
3/4" GRAVEL 3/8" GRAVEL

100 -

1" (25.0 mm) 90 - 100 -

3/4" (19.0 mm) 55 - 85 100

3/8" (9.5 mm) 8 - 20 85 -100

No. 4 (4.75 mm) 0 - 5 0 - 30

No. 8 (2.36 mm) 0 - 5 0 - 10

No. 200 (75um) 0 - 2 0 - 2

ASTM C 131 TEST GRADING B C

GRAVEL SPECIFICATIONS

SAND/ GRAVEL SPECIFICATIONS
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