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Executive Summary 

This Interim Removal Action Workplan (RAW) was prepared by AECOM Technical Services, Inc. (AECOM) on behalf 
of the Sacramento Municipal Utility District (SMUD) for the SMUD 59th Street Corporation Yard (Site) in compliance 
with the First Amendment to Corrective Action Consent Agreement, Docket HWCA P1-13/14-007 (California 
Department of Toxic Substances Control [DTSC], 2018), California Health and Safety Code section 25356.1, the 
memorandum entitled Removal Action Workplans (RAWs) (DTSC, 1998), and the Proven Technologies and 
Remedies Guidance - Remediation of Metals in Soil, Appendix C3 Removal Action Workplan Sample (DTSC, 2008). 
This Interim RAW presents an evaluation of removal alternatives for soil contamination at the Site, and also 
describes the recommended removal action alternative and an implementation plan. An interim removal action is 
being implemented to address arsenic, lead, and total petroleum hydrocarbons as hydraulic oil/motor oil (equivalent 
carbon number range of C17 – C32 [aromatic high]) (TPHho/mo) contamination in soil and to reduce volatile organic 
compound (VOC) concentrations in the soil gas contamination source area until soil gas cleanup levels are developed 
and a final remedy for the Site is selected in a subsequent Remedial Action Plan (RAP) that will address the full extent 
of soil gas contamination and any residual soil contamination not addressed by the interim remedy.  

The Site encompasses 19.74 acres in an area of varied land use. Residential neighborhoods are situated to the 
west, commercial developments are situated to the north, and United States Highway 50 is located south of the 
Site. A California Department of Transportation laboratory is located east of the Site. The SMUD headquarters and 
other buildings of the SMUD campus are located southeast of the Site. The yard is bisected by a Sacramento 
Regional Transit light rail line and a petroleum product pipeline beneath the light rail right-of-way. Following soil and 
soil gas remediation, redevelopment plans for the Site include creation of a high-quality mixed-use urban community 
consisting of a combination of small lot single-family homes, multi-family rental units, and commercial space. 

Soil Investigation Results 

Several soil, soil gas, sub-slab vapor, and sewer gas investigations were conducted at the Site. This Interim RAW 
addresses soil contamination at the Site; therefore, the following previous investigation results summary is focused on 
soil. 

Based on previous investigations, arsenic concentrations in soil exceeding the 17.53 milligrams per kilogram (mg/kg) 
background concentration at a depth of 3 feet below ground surface (bgs) or less was identified in five areas of the 
Site with an estimated combined area of approximately 1.7 acres. This arsenic background concentration was 
calculated in the Site Characterization Report (AECOM 2019) that was approved by the DTSC (DTSC, 2020a). The 
two largest areas of arsenic-impacted soil at a depth of 3 feet bgs or less are located south of the Warehouse Building 
(approximately 0.9 acre) and in the vicinity of the Salvage Building (approximately 0.6 acre). Three smaller areas of 
arsenic-impacted soil at a depth of 3 feet bgs or less are located in the vicinity of the Tool Issue Building, west of the 
Hazardous Material Building, and south of the Garage Building (approximately 0.2 acre combined). 

Arsenic concentrations exceeding background in soil at a depth greater than 3 feet bgs were identified in three 
localized areas: south of the east end of the Warehouse Building (approximately 0.3 acre), south of the Tool Issue 
Building (approximately 0.03 acre) and west of the Salvage Building (approximately 0.02 acre). In the area south of 
the east end of the Warehouse Building, the vertical extent of arsenic concentrations exceeding background extends 
to a depth of at least 10 feet bgs. In the area south of the Tool Issue Building, arsenic concentrations exceeding 
background extend to a depth between 6 and 11 feet bgs. In the area west of the Salvage Building, the vertical extent 
of arsenic concentrations exceeding background extend to a depth between 5 and 7.5 feet bgs. 

Lead and TPHho/mo concentrations exceeding their respective 80 and 2,400 mg/kg residential screening levels (SLs) 
were identified in a localized area within the area of arsenic-impacted soil west of the Salvage Building. The vertical 
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extent of lead and TPHho/mo concentrations exceeding their residential SLs extend to a depth between 2 and 5 feet 
bgs. 

Removal Action Objectives 

Removal action objectives (RAOs) have been established that are protective of human health and the environment 
and reduce the potential for exposure to the chemicals of concern (COCs) in soil encountered at the Site. Chemicals 
of potential concern are contaminants suspected of being site-related and were carried through the human health 
risk assessment’s (HHRA’s) quantitative risk calculations. Based on the HHRA calculations, contaminants that pose 
unacceptable carcinogenic risk and/or noncarcinogenic hazard are identified as COCs. The HHRA identified 
arsenic, lead, and TPHho/mo as COCs in soil within portions of the Site north of the light rail line (AECOM, 2021a). 
The following RAOs were developed for soil within the portions of the Site identified by the HHRA as having 
unacceptable carcinogenic risk and/or noncarcinogenic hazard. 

• Prevent direct human contact with, inhalation of, and ingestion of arsenic concentrations in soil exceeding 
the Site-specific background concentration 

• Prevent direct human contact with, inhalation of, and ingestion of lead concentrations in soil corresponding 
to a 1 microgram per deciliter source-specific incremental change in blood lead levels 

• Prevent direct human contact with, inhalation of, and ingestion of TPHho/mo concentrations in soil 
corresponding to a hazard index of greater than 1 

• Reduce VOC concentrations in the soil gas contamination area by removing VOC mass from the source 
area identified at the north of the Tool Issue Building 

Removal Action Alternatives 

The following removal action alternatives were developed for the Site. 

• Alternative 1 – No Further Action  
• Alternative 2 – Soil Excavation/Off-Site Disposal  
• Alternative 3 – Limited Soil Excavation/Off-Site Disposal, Soil Containment/Capping-in-Place, and Land Use 

Controls 

Based on the removal action alternative evaluation, Alternative 2 (Soil Excavation/Off-Site Disposal) was selected as 
the recommended removal action alternative. Alternative 2 consists of excavating and transporting the impacted soil 
to appropriate, permitted off-Site facilities for disposal, backfilling the excavations with clean fill, and the continuation 
of existing land use controls (LUCs) to address any remaining contamination at the Site. Existing LUCs include 
perimeter fences with security gates, routine security patrols, and construction/maintenance project reviews by SMUD 
environmental staff. 

The impacted soil will be excavated and transported to appropriate, permitted off-Site facilities for disposal. Soil 
excavated from the Site may be classified as non-hazardous or non-Resource Conservation and Recovery Act 
(RCRA) hazardous waste based on the potential exceedance of the soluble threshold limit concentration (STLC) for 
arsenic or lead of 5 milligrams per liter (mg/L). It is not anticipated that the excavated soil will be classified as RCRA-
hazardous or need to be treated prior to disposal to comply with land disposal restrictions. Excavation includes using 
loaders, excavators, and/or other appropriate equipment. Excavation operations will generate dust emissions. 
Suppressant, water spray, and other forms of dust control may be required during excavation, and workers may be 
required to use personal protective equipment to reduce exposure to contaminants. Sloping excavation sidewalls may 
result in increased volume of soil requiring excavation. Confirmation soil sampling and analysis will be conducted to 
verify that cleanup criteria are met at the excavation bottom and perimeter. Excavation may require soil stockpiling 
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prior to disposal. To achieve the RAOs, the volume of soil to be removed is estimated to be approximately 8,400 bank 
cubic yards (excluding soil excavated to slope the excavation sidewalls).   

Soil samples from the sides and bottom of the completed soil excavation will be collected to assess the COC 
concentrations to verify that cleanup levels have been met and RAOs for the Site have been achieved. Excavations 
will be backfilled to existing ground surface. The excavations will be backfilled first with any available clean excavation 
side slope material that was removed to slope the excavation sidewalls followed by clean imported fill material. 
Imported backfill material will be compliant with DTSC guidance, Information Advisory, Clean Imported Fill Material 
(DTSC, 2001). After backfilling is completed, the Site surface will be restored to a gravel surface. 
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1.0   Introduction 

This Interim Removal Action Workplan (RAW) was prepared by AECOM Technical Services, Inc. (AECOM) on behalf 
of the Sacramento Municipal Utility District (SMUD) for the SMUD 59th Street Corporation Yard (Site) in compliance 
with the First Amendment to Corrective Action Consent Agreement (CACA), Docket HWCA P1-13/14-007 (California 
Department of Toxic Substances Control [DTSC], 2018), California Health and Safety Code (HSC) section 25356.1, 
the memorandum entitled Removal Action Workplans (RAWs) (DTSC, 1998), and the Proven Technologies and 
Remedies Guidance - Remediation of Metals in Soil, Appendix C3 Removal Action Workplan Sample (DTSC, 2008). 
This Interim RAW presents an evaluation of removal alternatives, and also describes the recommended removal 
action alternative and an implementation plan. Under the CACA, DTSC is the lead regulatory agency and SMUD is 
the responsible party for corrective action at the Site. The soil at portions of the Site is impacted with arsenic, lead, 
and total petroleum hydrocarbons as hydraulic oil/motor oil (equivalent carbon number range of C17 – C32 [aromatic 
high]) (TPHho/mo). The soil gas is impacted with volatile organic compounds (VOCs), primarily tetrachloroethene (PCE). 
No contaminants have been detected in groundwater beneath the Site at concentrations exceeding primary Maximum 
Contaminant Levels (MCLs). 

1.1 Removal Action Process 
The RAW process, including the regulatory basis and objectives of the RAW, is described in the following subsections. 

1.1.1 Regulatory Basis for the RAW 

A RAW is one of two remedy selection documents that may be prepared for a hazardous substance release site 
pursuant to California HSC section 25356.1. In California HSC section 25323.1, a RAW is defined as “a workplan 
prepared or approved by the DTSC or a California Regional Water Quality Control Board (RWQCB) which is 
developed to carry out a removal action, in an effective manner, that is protective of the public health and safety 
and the environment.” A RAW is appropriate when the estimated cost of the removal action is less than $2,000,000. 
If the estimated capital cost of implementing the chosen action will exceed $2,000,000, a Remedial Action Plan 
(RAP) should be prepared. The estimated cost of the selected removal alternative recommended in this Interim 
RAW is estimated to be less than $2,000,000. 

1.1.2 Objectives of the Interim RAW 

The objectives of this Interim RAW are to: 

• Present and evaluate existing Site conditions; 
• Establish appropriate removal action objectives (RAOs) for protection of human health and the environment; 

and  
• Evaluate alternatives and identify a final recommendation for an interim remedy at the Site that is protective 

of human health and the environment. 

1.1.3 Elements of the RAW 

In order to accomplish the objectives described in Section 1.1.2 and satisfy regulatory requirements, this Interim RAW 
includes: 

• A description of the nature and extent of the chemicals of concern (COCs) at the Site;  
• The goals to be achieved by the selected interim remedy; 
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• An analysis of the alternatives considered and rejected, and the basis for the rejection, including a 
discussion of effectiveness, implementability, and cost of each alternative; and 

• A description of the recommended alternative and an implementation plan. 

1.2 Site Description 
The following subsections present a description of the Site, including a description of the location, historic use, and 
current status.  

1.2.1 Site Identification and Location 

The SMUD 59th Street Corporation Yard is the Site addressed in this Interim RAW. The DTSC EnviroStor website 
identifies the Site as the SMUD Corporation Yard (EnviroStor Identification Number 34490015). The Site is located at 
1708 59th Street in Sacramento, California, approximately 5 miles east of downtown Sacramento (Figure 1-1). The 
Site is located on the Sacramento East United States (U.S.) Geological Survey Quadrangle Map in Township 8 North, 
Range 5 East, Section 9 (Mount Diablo Baseline and Meridian). The Site’s approximate coordinates are 121 degrees 
(˚) 26 minutes (’) 18 seconds (”) West longitude, 38˚ 33’ 22” North latitude. 

The Site encompasses 19.74 acres in an area of varied land use. Residential neighborhoods are situated to the 
west, commercial developments are situated to the north, and U.S. Highway 50 is located south of the Site. A 
California Department of Transportation laboratory is located east of the Site. The SMUD headquarters and other 
buildings of the SMUD campus are located southeast of the Site. The yard is bisected by the Sacramento Regional 
Transit (SacRT) light rail Gold Line and a 10-inch diameter petroleum product pipeline beneath the light rail right-
of-way (Figure 1-1). 

Figure 1-2 presents site features and the land parcels that make up the Site. The main portion of the Site is Assessor’s 
Parcel Number (APN) 008-0010-009-0000 (12.89 acres). The wedge shaped portion of the Site situated south of the 
light rail line and north of U.S. Highway 50 consists of the following 10 parcels listed west to east: APN 011-0073-001-
0000 (0.45 acre), APN 011-0073-002-0000 (1.11 acres), APN 011-0073-003-0000 (0.2 acre), APN 011-0073-004-
0000 (0.39 acre), APN 011-0073-006-0000 (0.1 acre), APN 011-0073-008-0000 (1.79 acres), APN 011-0081-001-
0000 (0.86 acre), APN 011-0081-002-0000 (0.86 acre), APN 011-0081-003-0000 (0.86 acre), APN 011-0081-008-
0000 (0.23 acre). The described wedge-shaped area totals 6.85 acres. 

The Site lies approximately 30 feet above mean sea level. The Site is within a reclaimed floodplain and is, therefore, 
flat and generally lacking in any notable natural landform relief. The majority of the Site is surfaced with a minimum of 
4-inch thick asphalt or concrete (SMUD, 1989).  

1.2.2 Historic Use and Current Status 

SMUD has operated the 59th Street Corporation Yard since 1947, when it was purchased from the Pacific Gas and 
Electric Company (PG&E). The Corporation Yard served as a central storage area for hazardous and non-hazardous 
wastes generated on-site and at other off-site SMUD facilities or sites. Historical uses of the yard by SMUD and PG&E 
appear to have been the same (Ecology and Environment, 1989). 

There are eight permanent buildings located on the Site including an Office Building, Inventory Warehouse, Tool 
Issue Building, Vehicle Maintenance Garage, Workshops Building, Hazardous Materials Storage Building, Salvage 
Building, and a Pre-fabrication Building. In addition, historical uses at the Site have included designated outdoor 
areas for the storage of new and refurbished electrical transformers, power poles, power cable, and hazardous 
wastes. 

https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=34490015
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The SMUD Corporation Yard managed three waste streams. The major waste stream consisted of polychlorinated 
biphenyls (PCBs) and associated electrical transformers, which accounted for approximately 95 percent of wastes 
managed on Site. A second waste stream consisted of Resource Conservation and Recovery Act (RCRA)-regulated 
wastes, which primarily consisted of spent solvents generated by several shops on Site. These wastes were stored 
on Site for less than 90 days in U.S. Department of Transportation-approved drums prior to shipment to off-site 
facilities. A third waste stream consisted of wastes generated at SMUD’s various off-site locations within the service 
area that were transferred to the main yard for consolidation and appropriate disposal. These wastes included 
asbestos used for insulation of underground electric lines, herbicides and pesticides used for right-of-way weed control 
and pest management, wood products (poles and cross members) treated with pentachlorophenol and creosote, and 
occasional sulfur wastes from SMUD’s geothermal projects. 

However, since the relocation of SMUD’s equipment yard to their East Campus Operations Center in 2013, the Site 
was subsequently used for office space and warehouse storage. As of December 2021, the Site has been vacant. 
Prior to initiation of the removal action, SMUD has scheduled to complete demolition of the Tool Issue Building and 
the Salvage Building and large portions of paved surfaces at the Site. Following soil and soil gas remediation, 
redevelopment plans for the Site include creation of a high-quality mixed-use urban community consisting of a 
combination of small lot single-family homes, multi-family rental units, and commercial space. 

1.3 Purpose 
Based on the investigation results presented in the Site Characterization Report (SCR) (AECOM, 2019) that was 
approved by the DTSC (DTSC, 2020a), a Site-specific arsenic background concentration of 17.53 milligrams per 
kilogram (mg/kg) was calculated. Based on the investigation results presented in the SCR Addendum (AECOM, 
2021a), soil at portions of the Site is impacted with arsenic at concentrations exceeding its 17.53 mg/kg Site-specific 
background concentration, and lead and TPHho/mo at concentrations exceeding the 80 and 2,400 mg/kg residential 
screening levels (SLs), respectively. Therefore, further action is required at the Site due to these elevated 
concentrations of arsenic, lead, and TPHho/mo. Site investigation results also indicate that soil gas is impacted with 
VOCs; however, further studies are needed to develop soil gas cleanup levels. Until soil gas cleanup levels are 
developed, SMUD is implementing an interim removal action to address arsenic, lead, and TPHho/mo contamination in 
soil and reduce VOC concentrations in the soil gas contamination source area. The final remedy for the Site will be 
selected in a subsequent RAP that will address the full extent of soil gas contamination and any residual soil 
contamination not addressed by the interim remedy. The purpose of the remedial options evaluated in this Interim 
RAW is to mitigate the onsite exposure risk of arsenic, lead, and TPHho/mo in soil through inhalation, dermal 
absorption, and ingestion and reduce VOC concentrations in the soil gas contamination source area. 

Following completion of the public comment period, DTSC will consider and respond to the comments received. 
The Interim RAW will be revised, as necessary, in response to the comments received. If significant changes are 
not required, DTSC will then approve the Interim RAW for implementation. When the remedy has been 
implemented, a Removal Action Completion Report will be submitted to DTSC for review and certification. 
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2.0   Site Characterization 

The following subsections summarize the environmental setting (including descriptions of the local geology and 
hydrogeology), previous investigations, nature and extent of contamination, and human health risk assessment. 

2.1 Environmental Setting 
2.1.1 Geology 

The Site lies within the southern portion of the Sacramento Valley, which was formed from sedimentary deposits that 
were carried as erosion debris from the surrounding mountain ranges. Much of the area near the Site consists of 
ancient American River deposits. These sedimentary deposits are of Cretaceous to Quaternary age and are quite 
deep in the general area (SMUD, 1989). The American River is located approximately 1 mile northeast. The American 
River is confined on the north by steep bluffs, and its ancient course was likely south of its present course, including 
the area now occupied by the Site (Ecology and Environment, 1989). 

Borehole logs from the Phase II Environmental Site Assessment (ESA) (Kleinfelder Inc. [Kleinfelder], 2016) indicate 
that several layers of clay, silty clay, clayey silt, silt, silty sand, and sand underlie the Site to a depth of at least 37.5 feet 
below ground surface (bgs). 

2.1.2 Hydrogeology 

Based on data obtained during the Phase II ESA, the depth to first groundwater beneath the Site is approximately 
35 feet bgs and flows in a south to southwesterly direction, at a gradient of approximately 0.001 foot per foot 
(Kleinfelder, 2016). Municipal drinking water wells draw from depths of approximately 100 to 400 feet bgs. Although 
many municipal wells are located between 2 and 3 miles from the Site, no active drinking water wells were confirmed 
to exist within 2 miles of the Site. Several private domestic wells were installed within 2 miles of the Site during the 
1950s. Well logs for these installations are generally incomplete. Available information indicates that the wells were 
completed to depths of approximately 75 to 200 feet. The area where these wells are located is now served by the 
City of Sacramento, which derives its water from groundwater sources more than 2 miles away from the Site and from 
surface water from the American River and the Sacramento River. Groundwater generally flows in a south to 
southwest direction, although it may be affected by the American River. The shallow aquifer has a groundwater flow 
velocity of approximately 50 to 60 feet per year. The deeper aquifer has a groundwater flow velocity of approximately 
10 to 15 feet per year (DTSC, 2012). 

The previous investigations and pilot study conducted at the Site are summarized in the Sections 2.1.1 through 2.1.7 
and documented in the SCR Addendum (AECOM, 2021a).  

2.2 Previous Investigations 
2.2.1 Underground Storage Tank Removals 

Thirty underground storage tanks (USTs) associated with the Garage Building, Shops Buildings, Tool Issue Building, 
and a former fueling station between the Garage Building and Shops Building were removed between 1986 and 2014. 
Some of the older single-walled tanks were replaced with double-walled tanks due to updates in UST regulations. The 
replacement USTs were later removed when they were no longer needed. The USTs ranged in capacity from 200 to 
10,000 gallons and stored leaded and unleaded gasoline, diesel fuel, kerosene, Stoddard solvent, new and used 
motor oil, hydraulic oil, transmission fluid, and new and used transformer oil. Additionally, there were 12 concrete 
sumps/lagoons built into the floor of the Garage Building that housed hydraulic rams associated with hydraulic vehicle 
lifts; the hydraulic rams were removed by SMUD in 2020 and 2021, as detailed in Section 2.2.7. Specific details of the 
USTs including their former and current locations are presented in the SCR Addendum (AECOM, 2021a). 
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2.2.2 RCRA Facility Assessment and Investigation 

From 2009 to 2012, DTSC conducted a RCRA Facility Assessment to identify and evaluate solid waste management 
units (SWMUs) and areas of concern (AOCs) at the SMUD Corporation Yard. A SWMU is any discernible waste 
management unit at a facility from which hazardous waste or hazardous constituents might migrate, irrespective of 
whether the unit was intended for the management of solid and/or hazardous waste. An AOC is an area that is not a 
SWMU but which has the potential for hazardous waste or hazardous constituents to be released (DTSC, 2012). 
DTSC identified the 19 SWMUs and 2 AOCs listed below. Figure 2-1 presents the SWMU and AOC locations. 

SWMUs 

• SWMU #1: Vehicle Oil/Water Separator (OWS) number (#) 1 at the Garage Building 
• SWMU #2: Parts Washer west of the Garage Building 
• SWMU #3: Lube Room in the Garage Building 
• SWMU #4: Parts Washers in the Garage Building 
• SWMU #5: Used Oil Aboveground Storage Tank at the Garage Building 
• SWMU #6: Battery Room in the Garage Building 
• SWMU #7: Diesel Filter Pulse Cleaner along the southwest side of the Garage Building 
• SWMU #8: Former Waste Oil UST near northeast corner of the Garage Building 
• SWMU #9: Former Waste Oil UST along the north side of the Garage Building 
• SWMU #10: Paint Booth and Paint Storage Room in the Carpenter Shop 
• SWMU #11: HazMat Used Battery Storage Area 
• SWMU #12: HazMat Building 
• SWMU #13: Oil Storage Tanks along the west side of the HazMat Building 
• SWMU #14: Drained Transformer Staging Area and Universal Waste Storage Area 
• SWMU #15: Former Fuel UST near the southeast corner of the Tool Issue Building 
• SWMU #16: Former PCB Storage Area 
• SWMU #17: Treated Wood Waste Area and Storage Containers 
• SWMU #18: Vehicle OWS #2 near the Treated Wood Waste Area 
• SWMU #19: Satellite Accumulation Areas in the Garage Building, Shops Building, and Tool Issue Building 

AOCs 

• AOC #1: Vehicle Fueling Station 
• AOC #2: Utility Pole Storage Area 

DTSC recommended that Vehicle OWS #1 at the Garage Building (SWMU #1), Vehicle OWS #2 near the Treated 
Wood Waste Area (SWMU #18), and the Utility Pole Storage Area (AOC #2) be included in a RCRA Facility 
Investigation (RFI). DTSC recommended no further RCRA corrective action for the other SWMUs and AOC (DTSC, 
2012). 

Use of OWS #1 was discontinued in 2013. In February 2014, following issuance of the RCRA Facility Assessment 
Report, Kleinfelder hydrostatically tested OWS #1 and OWS #2, and no evidence of leakage was identified. SMUD 
submitted a report describing the hydrostatic test procedures and results to DTSC in March 2014 (Kleinfelder, 2014). 
Based on the leak testing results, DTSC did not require immediate investigation of the OWSs allowing assessment for 
potential historical leakage of the two OWSs and ancillary piping to occur at the time of OWS removal. OWS #2 
remained in service until just prior to removal in 2020. 

In 2015, Kleinfelder performed an RFI for the Utility Pole Storage Area. The RFI assessed whether chemicals applied 
during wood treatment processes may have migrated from the treated poles to the subsurface. Thirty soil samples 
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were analyzed for total petroleum hydrocarbons (TPH); semi-volatile organic compounds, including polycyclic aromatic 
hydrocarbons and phthalates; metals; and organochlorine pesticides. The RFI Report (Kleinfelder, 2015) concluded 
that no further investigation is required at the Utility Pole Storage Area. DTSC concurred with the conclusion (DTSC, 
2016).  

In 2020, OWS #1 and OWS #2 were removed and a ground cavity assessment was performed by SMUD with support 
from Patriot Environmental Services, Inc. (Patriot), Safety-Kleen Systems, Inc. (Safety-Kleen), Sierra National 
Construction, Inc. (SNC), and AECOM. In preparation for the OWS removals, Patriot removed residual oil, water, and 
sludge from both OWSs and pressure-washed the OWS interior sidewalls and bottom. The non-RCRA hazardous 
waste was transported by Safety-Kleen to their facility in Davis, California. Following cleanout, SMUD inspected the 
interiors of both OWSs, which were observed to be in good condition with no visible cracks. After SNC removed both 
OWSs, the resulting ground cavities were inspected by SMUD and soil from the ground cavity sidewalls and bottom 
was screened by AECOM using a photoionization detector (PID) capable of detecting VOCs in the parts per billion 
concentration range. Limited soil staining and odors were observed around where the inlet pipe had entered OWS #1, 
and the PID detected VOCs in soil from this northern portion of the ground cavity. With DTSC present to observe, 
SNC continued to excavate soil from the north end of the OWS #1 ground cavity until VOCs were no longer detected 
using the PID and DTSC indicated the cavity could be backfilled. At OWS #2, no evidence of contamination (i.e., no 
staining or odors) was observed and no VOCs were detected in soil from the ground cavity sidewalls and bottom. 
SMUD concluded no further investigation is warranted and requested closure of OWS # 1 and OWS #2 (SMUD, 2021), 
which was approved by DTSC (DTSC, 2021). 

2.2.3 Phase II Environmental Site Assessment 

In 2015, Kleinfelder performed a Phase II ESA to evaluate areas of the SMUD Corporation Yard where past and/or 
current activities may have chemically-impacted soil gas, soil, or groundwater, in preparation for possible property 
redevelopment (Kleinfelder, 2016). Investigation activities included passive soil gas, active soil gas, soil, and 
groundwater sampling and analysis. PCE was detected in soil gas at concentrations exceeding the 210 and 
2,100 micrograms per cubic meter (µg/m3) residential and commercial/industrial Environmental Screening Levels 
(ESLs) (California State Water Resources Control Board [SWRCB], 2013), respectively, in effect at the time. Arsenic 
was detected in soil at concentrations ranging from 14 to 110 mg/kg, which exceeded the 0.39 and 1.6 mg/kg 
residential and commercial/industrial direct contact ESLs, respectively, in effect at the time. Three VOCs 
(bromodichloromethane [BDCM], chloroform, and PCE) and petroleum hydrocarbons (TPH as diesel [TPHd], TPH as 
gasoline [TPHg], and TPH as motor oil) were detected in groundwater at concentrations that did not exceed their 
respective primary MCLs, if established. Metals including cobalt, copper, nickel, silver, and vanadium were detected 
in groundwater at concentrations that did not exceed their respective primary MCLs, if established. 

2.2.4 2018-2019 Soil Gas, Soil, and Groundwater Investigation 

From December 2018 to March 2019, AECOM conducted Site investigation activities to further characterize the lateral 
and vertical extent of PCE in soil gas, soil, and groundwater and arsenic in soil as detailed in the SCR (AECOM, 2019). 
The lateral extent of PCE in soil gas was delineated using soil gas data collected from 5.5 feet bgs and the 460 and 
2,000 µg/m3 residential and commercial/industrial soil vapor screening levels (SVSLs), respectively, derived using the 
0.001 attenuation factor (AF) recommended by DTSC guidance (DTSC, 2011) at the time for existing commercial and 
future residential buildings. The areal extent of PCE concentrations in soil gas exceeding the residential and 
commercial/industrial SVSLs were 0.9 and 0.2 acre, respectively, and were partially underlying the Tool Issue Building. 
PCE was detected in two soil samples at a maximum concentration of 0.0048 mg/kg, which did not exceed its 0.59 
and 2.7 mg/kg residential and commercial/industrial SLs, respectively. PCE was detected in groundwater at a 
maximum concentration of 0.73 microgram per liter (µg/L), which did not exceed its 5 µg/L primary MCL.  
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The arsenic concentrations detected in soil during the 2018 soil investigation and earlier investigations were used to 
derive a Site-specific arsenic background concentration of 17.53 mg/kg that was calculated in the SCR (AECOM, 
2019) which was approved by the DTSC (DTSC, 2020a). The arsenic concentrations detected in soil above 
background were primarily limited to the southern portion of the North Corporation Yard. Within this area, the arsenic 
concentrations exceeding background in soil at a depth of 3 feet bgs or less encompassed approximately 2.4 acres in 
the vicinity of the Tool Issue and Salvage Buildings (0.8 acre) and the south side of the Warehouse Building (1.6 
acres); however, the full extent of these areas was not fully defined. There were also two smaller areas encompassing 
approximately 0.2 acre combined beneath the parking lots to the west of the Hazardous Material Building and south 
of the Garage Building. Arsenic concentrations exceeding background in soil between a depth of greater than 3 feet 
to 6 feet bgs occurred in two localized areas: in the vicinity of the Tool Issue Building (approximately 0.2 acre) and in 
the vicinity of the eastern end of the Warehouse Building, including the area between the building and the SacRT light 
rail line (approximately 0.3 acre). In the vicinity of the Tool Issue Building, the vertical extent of arsenic concentrations 
exceeding background appeared to extend to a depth of at least 6 feet bgs but did not exceed 11 feet bgs. In the 
vicinity of the eastern end of the Warehouse Building, the vertical extent of arsenic concentrations exceeding 
background also extended to a depth of at least 6 feet bgs, but the total depth was unknown. Additional soil 
characterization was necessary to refine the lateral and vertical extent of arsenic-impacted soil to support the remedy 
selection and design, which prompted an additional soil investigation in 2021. 

2.2.5 Phase I Environmental Assessment 

In 2020, AECOM performed a Phase I ESA of the Site to evaluate potential environmental liabilities resulting from past 
or current uses (AECOM, 2020). The Phase I ESA identified five recognized environmental conditions (RECs) 
associated with the Site. These RECs include the following. 

1. The presence of potentially uncharacterized environmental impacts associated with 11 vehicle hydraulic lifts 
and related hydraulic oil reservoirs in the Garage Building, Vehicle OWS #1 at the Garage Building, and 
Vehicle OWS #2 near the Treated Wood Waste Area. These features have since been removed and 
investigated as discussed in Sections 2.2.1 and 2.2.7. 

2. Lack of information or documentation regarding the removal of Tool Issue Building USTs 2 and 3. Removal 
documentation for these USTs was later found and documented in the SCR Addendum (AECOM, 2021a).  

3. The presence of PCBs in building materials with concentrations greater than 50 mg/kg. For demolition and 
disposal purposes, building materials with PCB concentrations greater than or equal to 50 mg/kg are 
considered PCB bulk product waste under Title 40, Code of Federal Regulations Part 761 and are classified 
as hazardous waste by DTSC. Any PCB-related work at the Site (e.g., inspection, removal, or clean-up) 
must be performed by individuals trained and qualified to do so. PCB abatement has since been completed 
in the Hazmat Building. 

4. The presence of potentially uncharacterized PCE in soil gas and the potential for vapor encroachment for 
buildings within 100 feet of PCE-impacted areas. Additional soil gas characterization for PCE and other 
VOCs was performed as part of the 2021 investigation and the results are presented in Section 2.2.8. 

5. The presence of potentially uncharacterized arsenic in soil. Additional soil characterization for arsenic was 
performed as part of the 2021 investigation and the results are presented in Sections 2.2.8 (AECOM, 
2021a). 

2.2.6 Soil Vapor Extraction Pilot Study 

In 2020, AECOM initiated a pilot study in the vicinity of the Tool Issue Building to determine whether soil vapor 
extraction (SVE) would be an effective technology to address VOC contamination in soil gas (AECOM, 2021b). The 
pilot study was conducted in two phases. In May 2020, an initial 5-day pilot test (Phase I) was performed using five 
SVE wells and a portable SVE unit to evaluate vapor recovery rates obtainable at various applied vacuum pressures 
and estimate the area of influence and efficiency of a given well or combination of wells. In August 2020, long-term 
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pilot test operation of the SVE system (Phase II) began using information learned from the 5-day pilot test. The SVE 
pilot study ended in April 2022 when the associated piping and equipment were decommissioned. The associated 
SVE wells were destroyed in June 2022 prior to implementing the Interim RAW. Quarterly system monitoring included 
collection and analysis of soil gas samples from SVE wells SVE-1 through SVE-5 and vapor monitoring wells SVM-1 
through SVM-3. Analytical data for soil gas samples collected from vapor monitoring wells SVM-1 through SVM-3 in 
July 2021 were incorporated into the most recent 2021 investigation soil gas data set (AECOM, 2021d). 

2.2.7 Garage Building Hydraulic Lift Removal 

In 2020, SMUD removed the hydraulic vehicle lifts in the Garage Building. Prior to removal of the lifts, the hydraulic oil 
was removed. During removal, several of the subsurface hydraulic rams were found to have leaked hydraulic oil. 
Limited soil excavation was performed to remove contaminated soil. Subsequently, a soil investigation was performed 
to determine if any additional soil contamination was present. Soil samples were analyzed for TPH, PCBs, and 
California Administrative Manual 17 metals. PCBs and metals were not detected in soil above their respective SLs, 
except for arsenic; however, the detected arsenic concentration did not exceed the Site-specific background 
concentration. TPHd and TPHho/mo were detected in soil above their respective SLs. The TPHd detections are likely 
associated with weathered hydraulic oil in the TPHd carbon range because diesel was not used in the hydraulic lifts. 
Additional soil excavation was performed until confirmation soil sample analytical results indicated TPHd and TPHho/mo 
concentrations were below their SLs as documented in the Building F Removal and Soil Investigation Summary Report 
(AECOM, 2021c). DTSC concurred with the report’s no further action recommendation (DTSC, 2022). 

2.2.8 2020-2021 Soil Gas and Soil Investigations 

From June 2020 to March 2021, AECOM conducted Site investigation activities to (1) further characterize the lateral 
and vertical extent of arsenic in soil, (2) further characterize the lateral and vertical extent of VOCs in soil gas based 
on the residential and commercial/industrial SVSLs derived using a more conservative AF of 0.03 proposed by DTSC 
(California Environmental Protection Agency, 2020), and (3) determine if any of the 19 VOCs that previously had 
elevated method detection limits and naphthalene, which was previously not analyzed for, are present in soil gas at 
concentrations exceeding commercial/industrial and/or residential SVSLs (AECOM, 2021a). From July to August 
2021, AECOM conducted Site investigation activities to further characterize the lateral and vertical extent of VOCs in 
soil gas, evaluate seasonal and temporal variations in soil gas concentrations, utilize sub-slab vapor data to further 
develop lines of evidence regarding soil vapor attenuation at the Site, and utilize sewer gas data to assess sewer lines 
as a potential preferential pathway for vapor intrusion (VI) (AECOM, 2021c). 

Soil. Based on previous and 2020-2021 investigations, arsenic concentrations in soil exceeding the 17.53 mg/kg 
background concentration at a depth of 3 feet bgs or less was identified in five areas of the Site with an estimated 
combined area of approximately 1.7 acres: in the vicinity of the Tool Issue Building, west of the Hazardous Material 
Building, and south of the Garage Building (approximately 0.2 acre combined); south of the Warehouse Building 
(approximately 0.9 acre); and in the vicinity of the Salvage Building (approximately 0.6 acre).  

Arsenic concentrations exceeding background in soil at a depth greater than 3 feet bgs were identified in three 
localized areas: south of the east end of the Warehouse Building (approximately 0.3 acre extending to a depth of at 
least 10 feet bgs), south of the Tool Issue Building (approximately 0.03 acre extending to a depth between 6 and 
11 feet bgs), and west of the Salvage Building (approximately 0.02 acre extending to a depth between 5 and 7.5 feet 
bgs).  

Although the primary focus of the 2020-2021 investigation was to further refine the lateral and vertical extent of arsenic-
impacted soil to support remedy selection and design, lead and TPHho/mo concentrations exceeding their respective 80 
and 2,400 mg/kg residential SLs were identified in a localized area within an area of arsenic-impacted soil west of the 
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Salvage Building. The vertical extent of lead and TPHho/mo concentrations exceeding their residential SLs extend to a 
depth between 2 and 5 feet bgs.  

Soil Gas. Eighteen analytes (benzene, benzyl chloride, BDCM, chloroform, 1,2-dibromoethane [DBE], 
1,2-dichloroethane, cis-1,2-dichloroethene [DCE], 1,2-dichloropropane [DCP], 1,4-dioxane, ethylbenzene, n-heptane, 
hexane, naphthalene, PCE, toluene, trichloroethene (TCE), 1,2,3-trichloropropane [TCP], and TPHg) were detected 
at concentrations exceeding commercial/industrial and/or residential SVSLs derived using the 0.03 AF. In comparison, 
only eight of these analytes (benzene, chloroform, 1,2-DBE, cis-1,2-DCE, 1,2-DCP, PCE, TCE, and 1,2,3-TCP) were 
detected at concentrations exceeding commercial/industrial and/or residential SVSLs derived using the 0.001 AF. 

PCE in soil gas was previously identified as a COC at the Site because of the potential for unacceptable human health 
risk if soil gas migrates into indoor air (i.e., the VI pathway). Based on the 2020-2021 investigations and a 0.001 vapor 
AF, cis-1,2-DCE, chloroform, and TCE were identified as additional COCs in soil gas. 1,2-DBE and naphthalene, 
which were previously identified during the fall/winter 2020/2021 sampling event as COCs in soil gas, were not 
detected in shallow soil gas during the summer 2021 sampling event. When a more conservative 0.03 AF was applied, 
benzene, BDCM, ethylbenzene, were also identified as COCs in soil gas. 1,2-DBE, naphthalene, and toluene detected 
during the fall/winter 2020/2021 sampling event were not confirmed to be COCs in soil gas based on the summer 
2021 sampling results. 

The extent of soil gas contamination was greater based on fall/winter 2020/2021 sampling results when compared to 
the summer 2021 sampling results. The lateral extent of VOC concentrations in shallow soil gas exceeding the SVSLs 
derived using a 0.03 AF extend beneath approximately 9.2 acres based on fall/winter 2020/2021 data compared to 
8.4 acres based on the summer 2021 data. The lateral extent of fall/winter 2020/2021 VOC concentrations in shallow 
soil gas exceeding the SVSLs derived using a 0.001 AF is limited to two localized areas comprising approximately 
0.65 acre. In comparison, the lateral extent of summer 2021 VOC concentrations in shallow soil gas exceeding the 
SVSLs derived using a 0.001 AF is limited to three localized areas comprising approximately 0.36 acre. 

Sub-Slab Vapor. The SCR Addendum (AECOM, 2021a) recommended sub-slab vapor sampling beneath existing 
buildings overlying areas where soil gas COCs were detected at concentrations exceeding their SVSLs to evaluate 
soil vapor conditions beneath the buildings to further develop lines of evidence regarding soil vapor attenuation at the 
Site. Therefore, vapor samples were collected and analyzed from immediately beneath the concrete slab foundations 
of the Garage Building, Shops Building, Hazardous Material Building, Salvage Building, and Tool Issue Building.  

PCE was detected in sub-slab vapor beneath the Tool Issue Building at a concentration exceeding the residential 
SVSL derived using a 0.001 AF. No VOCs were detected in sub-slab vapor at concentrations exceeding the 
commercial/industrial SVSL derived using a 0.001 AF. When a more conservative 0.03 AF was applied, PCE was 
detected in sub-slab vapor beneath the Garage Building, Shops Building, Hazardous Material Building, Tool Issue 
Building, and Salvage Building at concentrations exceeding the residential SVSL. The PCE concentrations detected 
in sub-slab vapor beneath the Shops Building, Hazardous Material Building, and Tool Issue Building also exceeded 
the commercial/industrial SVSL. Additionally, TCE was detected in sub-slab vapor beneath the Tool Issue Building at 
a concentration exceeding the residential SVSL. TCE is a degradation product of PCE and can form where PCE is 
present. Therefore, PCE and TCE are considered sub-slab vapor COCs for the existing buildings at the Site.  

Sewer Gas. The SCR Addendum recommended ambient air sampling of onsite subsurface pipe networks (e.g., 
sewers) in areas where detected VOC concentrations in soil gas exceed their SVSLs to assess preferential pathway 
VI potential from subsurface pipes entering buildings. Therefore, ambient air (sewer gas) samples were collected and 
analyzed from sewer line cleanouts within or immediately adjacent to buildings in areas where VOCs were previously 
detected in soil gas at concentrations exceeding their SVSLs.  



   

Revised Interim Removal Action Workplan  July 2022 
SMUD 59th Street Corporation Yard 

2-7 

No VOCs were detected in sewer gas at concentrations exceeding the SLs derived using a 0.001 AF. When a more 
conservative 0.03 AF was applied, benzene was detected in sewer gas associated with the Garage Building and 
Salvage Building at concentrations above the residential SL. Additionally, chloroform was detected in sewer gas 
associated with the Salvage Building at a concentration above the residential SL. Both of these buildings were 
previously used for equipment repair or dismantling, and the presence of benzene and chloroform in sewer gas may 
be attributable to Site use. Therefore, benzene is considered a sewer gas COC for the Garage Building and benzene 
and chloroform are considered sewer gas COCs for the Salvage Building. 

2.3 Background Arsenic Concentrations 
Laboratory analytical results for soil samples collected from the Site during previous investigations were used to derive 
a Site-specific arsenic background concentration (AECOM, 2019). The laboratory analytical data were obtained from 
135 soil samples collected from 71 locations. 

Site-specific arsenic background concentrations in soil were derived for the Site using the methods described in 
Arsenic Strategies, Determination of Arsenic Remediation, Development of Arsenic Cleanup Goals (DTSC, 2009). 
Although intended for clean-up goals, the guidance states: “The incremental cancer risk difference between 
background levels and proposed cleanup goals will be very small or insignificant in most cases.” This suggests that 
the methods for deriving clean-up levels also serves for background levels when conservatively evaluated. The 
methods used in this evaluation results in a range of prospective background concentrations and the selection is based 
on graphical assessment, statistical interpretation, Site knowledge, and professional judgement. Both the graphical 
and statistical methods were used to calculate the Site-specific arsenic background concentration. An optional step of 
comparing the graphical results (e.g., inflection point) with the statistical results was also performed. Although the Site 
soil appears to be heterogeneous both laterally and vertically, three data sets were evaluated, which included a 
combined data set consisting of all the soil types together and separate data sets for the coarse and fine grain soil 
types. 

The graphical evaluation involved plotting the data and using visual cues, specifically a gap or shift in the slope of the 
primary line group close to the origin, to identify the background concentration. The statistical evaluation assesses the 
characteristics of the data set, identifies outliers and then re-assesses the data set without the outliers. An upper 
confidence limit is calculated to determine the background concentration. The proposed Site-specific arsenic 
background concentration is supported by conservative interpretations of these lines of evidence. 

The Graphical Evaluation results showed relative consistency between the three data sets for both the non-
transformed and transformed data. The non-transformed data sets suggest a range of 7.3 to 29 mg/kg. The 
transformed data sets suggest a range of 7.5 to 16 mg/kg. An inflection point concentration of 10 mg/kg was observed 
in the non-transformed and transformed data sets for both the All and Fine Soil types.  

The Statistical Evaluation is more precise and calculates a mathematical result. The transformed data sets showed 
17.53 mg/kg for the All Soil, 12.98 mg/kg for the Coarse Soil, and 20.62 mg/kg for the Fine Soil data sets. The Statistical 
Evaluation results generally corroborate the observations of the Graphical Evaluation. Given the range of prospective 
values and the mixed distribution of coarse- and fine-grained soil throughout the Site, the All Soil value of 17.53 mg/kg 
from the Statistical Evaluation was selected and proposed for the arsenic background concentration at the Site in the 
SCR (AECOM, 2019), which was approved by DTSC (DTSC, 2020a). 



   

Revised Interim Removal Action Workplan  July 2022 
SMUD 59th Street Corporation Yard 

2-8 

2.4 Nature, Source, and Extent of Contamination 
2.4.1 Type, Source, and Location of Contaminants 

Soil  

Based on previous investigations, arsenic concentrations in soil exceeding the 17.53 mg/kg background concentration 
at a depth of 3 feet bgs or less was identified in five areas of the Site with an estimated combined area of approximately 
1.7 acres (Figure 2-2 and Table 2-1). The two largest areas of arsenic-impacted soil at a depth of 3 feet bgs or less 
are located south of the Warehouse Building (approximately 0.9 acre) and in the vicinity of the Salvage Building 
(approximately 0.6 acre). Three smaller areas of arsenic-impacted soil at a depth of 3 feet bgs or less are located in 
the vicinity of the Tool Issue Building, west of the Hazardous Material Building, and south of the Garage Building 
(approximately 0.2 acre combined). 

Arsenic concentrations exceeding background in soil at a depth greater than 3 feet bgs were identified in three 
localized areas: south of the east end of the Warehouse Building (approximately 0.3 acre), south of the Tool Issue 
Building (approximately 0.03 acre) and west of the Salvage Building (approximately 0.02 acre). In the area south of 
the east end of the Warehouse Building, the vertical extent of arsenic concentrations exceeding background extends 
to a depth of at least 10 feet bgs in select sampling locations. In the area south of the Tool Issue Building, arsenic 
concentrations exceeding background extend to a depth between 6 and 11 feet bgs. In the area west of the Salvage 
Building, the vertical extent of arsenic concentrations exceeding background extend to a depth between 5 and 7.5 feet 
bgs. 

Lead and TPHho/mo concentrations exceeding their respective 80 and 2,400 mg/kg residential SLs were identified in a 
localized area within an area of arsenic-impacted soil west of the Salvage Building. The vertical extent of lead and 
TPHho/mo concentrations exceeding their residential SLs extend to a depth between 2 and 5 feet bgs. Furthermore, 
lead and TPHho/mo were identified as additional COCs in soil in the vicinity of borehole VW35.  

Soil Gas  

PCE in soil gas was previously identified as a COC at the Site because of the potential for unacceptable human health 
risk if soil gas migrates into indoor air (i.e., the VI pathway). Based on the 2020-2021 investigations and a 0.001 vapor 
AF, the following VOCs were identified as COCs in soil gas:  

• Chloroform (detected in soil gas at concentrations up to 1,500 µg/m3) 
• 1,2-DBE (detected in soil gas at concentrations up to 24 µg/m3)  
• cis-1,2-DCE (detected in soil gas at concentrations up to 53,000 µg/m3) 
• PCE (detected in soil gas at concentrations up to 1,200,000 µg/m3) 
• TCE (detected in soil gas at concentrations up to 18,000 µg/m3) 

 
When a more conservative 0.03 vapor AF was used, the following VOCs were identified as additional COCs in soil 
gas: 

• Benzene (detected in soil gas at concentrations up to 2,500 µg/m3) 
• BDCM (detected in soil gas at concentrations up to 60 µg/m3) 
• 1,2-DCP (detected in soil gas at concentrations up to 820 µg/m3) 
• Ethylbenzene (detected in soil gas at concentrations up to 220 µg/m3) 
• Naphthalene (detected in soil gas at concentrations up to 70 µg/m3) 
• Toluene (detected in soil gas at concentrations up to 11,000 µg/m3) 

 
Additionally, total petroleum hydrocarbons as gasoline (TPHg) were detected in soil gas at concentrations up to 
1,900,000 µg/m3.  
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The lateral extents of VOC concentrations in soil gas exceeding their respective residential and commercial/ industrial 
SVSLs based on summer 2021 shallow soil gas data (i.e., from 4 to 5.5 feet bgs) are shown on Figures 2-3 and 2-4 
(AECOM, 2021d) for primary soil gas COCs PCE, TCE, cis-1,2-DCE, BDCM, and chloroform. The lateral extent of 
summer 2021 VOC concentrations in shallow soil gas exceeding the SVSLs derived using a 0.001 AF is limited to 
three localized areas: in the vicinity of vapor monitoring wells SVM-1, SVM-3, and VW14 at the north side of the Tool 
Issue Building; an area encompassing vapor monitoring wells VW30, VW61, and VW64 south of the Garage Building; 
and an area encompassing vapor monitoring wells VW17 and VW18 along the northern property boundary. These 
three areas comprise approximately 0.36 acre.  

The maximum summer 2021 concentrations of six soil gas COCs (BDCM, chloroform, 1,2-DCP, PCE, TCE, and cis-
1,2-DCE) were detected in shallow soil gas samples collected from 4 to 5.5 feet bgs.  

2.4.2 Extent of Soil Contamination 

The estimated lateral extent of elevated arsenic is shown on Figure 2-2. As shown on Figure 2-2, lead and TPHho/mo 
concentrations exceeding the 80- and 2,400-mg/kg residential SLs, respectively, were detected within the areas of 
arsenic-impacted soil within the property boundary.  

2.4.3 Health Effects of Contaminants 

Potential exposures to the COCs could result from dermal contact and direct ingestion of the affected soil, as well as 
inhalation of airborne dust particulates. Inhalation of high levels of arsenic can cause a sore throat or irritated lungs. 
Ingesting very high levels can result in death. Exposure to lower levels of arsenic can cause nausea and vomiting, 
decreased production of red and white blood cells, abnormal heart rhythm, damage to blood vessels, and a sensation 
of “pins and needles” in hands and feet. Low level exposures can also cause a darkening of the skin and the 
appearance of small corns or warts on the palms, soles, and torso. Several studies have shown that ingestion of 
inorganic arsenic can increase the risk of skin cancer and cancer in the lungs, bladder, liver, kidney, and prostate; 
inhalation can increase the risk of lung cancer.  

Lead is a bio-accumulative substance and a reproductive and developmental toxin. Lead poisoning is one of the most 
commonly reported occupational diseases among adults due to inhalation of dust or fumes. Lead can impair the 
nervous system, affecting hearing, vision, and muscle control. It is toxic to lungs, kidneys, blood, and heart. Possible 
exposure pathways include ingestion and inhalation. Symptoms develop more quickly through inhalation exposure 
than ingestion since absorption takes place through the respiratory tract rather quickly. Acute lead poisoning is most 
common in children with history of pica; symptoms include anorexia, vomiting, malaise, and convulsions due to 
increased intracranial pressure, which may lead to permanent brain damage. Exposure in children can cause 
irreversible learning deficits, mental retardation, weight loss, weakness, anemia, cognitive dysfunction, and delayed 
neurological and physical development. Lead is considered a teratogen but is not a suspected carcinogen. 

VOCs include a variety of chemicals, some of which may have short- and long-term adverse health effects. Possible 
exposure pathways include inhalation of vapors, dermal contact, and ingestion. Health effects may include symptoms 
such as eye, nose and throat irritation, headaches, loss of coordination and nausea, and damage to liver, kidney, and 
central nervous system. Some VOCs are suspected or known carcinogens.  

2.5 Human Health Risk Assessment 
This section summarizes the risk evaluation results from the SCR Addendum (AECOM, 2021a). No additional risk 
evaluation for future conditions is necessary for conducting this interim removal action. As described in Section 7.0, a 
Site-specific health and safety plan (HASP) will identify chemical and physical hazards to remediation workers 
associated with the planned activities and will specify minimum levels of training, protection, and safe operating 
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guidelines for workers in compliance with Hazardous Waste Operations and Emergency Response (HAZWOPER) 
and California Occupational Safety and Health Administration (OSHA) regulations. 

A preliminary human health exposure assessment was performed for soil and groundwater (AECOM, 2021a). A 
focused baseline Human Health Risk Assessment (HHRA) was performed for the VI exposure pathway. An ecological 
risk evaluation was not conducted as the Site does not provide suitable habitat for ecological receptors and thus 
ecological exposure pathways are considered incomplete. 

2.5.1 Identification of Chemicals of Concern  

Based on the HHRA calculations, contaminants that pose unacceptable carcinogenic risk and/or noncarcinogenic 
hazard are identified as COCs. 

Soil 

Based on soil sampling performed at the Site, the primary risk driver from soil exposure is arsenic. The low toxicity 
criterion for arsenic suggests that even at background levels there is substantial risk. Potential exposure routes for soil 
include inhalation of soil particulates and direct contact via incidental ingestion and dermal contact. The majority of the 
Site is covered with buildings and pavement; therefore, under current conditions Site workers are unlikely to be 
exposed to soil at the Site unless they are involved in landscape maintenance in unpaved areas or construction 
activities involving excavation, trenching, or pavement removal. Site personnel engaging in activities that could result 
in inhalation of soil particulates or direct soil contact can minimize their potential risk by reducing dust generation, 
wearing personal protective equipment (PPE), and following good sanitation practices. 

Groundwater 

Based on groundwater sampling performed at the Site, the primary risk driver from groundwater exposure is PCE. 
Potential groundwater exposure routes include direct contact via ingestion and dermal contact. Groundwater is located 
greater than 35 feet bgs and there are no water wells located on Site; therefore, these exposure pathways are currently 
incomplete for Site workers. Additionally, PCE concentrations detected in groundwater are below the 5.0 µg/L primary 
MCL; therefore, the PCE concentrations in groundwater are within acceptable limits for potable use should the 
groundwater be extracted for such use in the future. 

Indoor Air 

The Site was used for limited commercial and industrial purposes as all activities formerly conducted at the Site have 
either been transferred to other SMUD facilities or are no longer conducted by SMUD as of December 2021. Following 
soil and soil gas remediation, the potential future Site redevelopment includes a mix of residential and 
commercial/industrial uses. 

For the current commercial/industrial worker exposure scenario evaluated in the HHRA, the inhalation of vapors in 
indoor air was considered a complete pathway. To address potential risk to building occupants, SMUD conducted 
indoor air sampling within the Tool Issue Building in December 2016 and April 2019 (AECOM, 2019). The Tool Issue 
Building was selected for indoor air sampling because it represented the worst-case scenario in terms of the building’s 
proximity to the highest VOC concentrations detected in soil gas at the Site. Based on the indoor air sampling results, 
it was concluded that VI was not an immediate concern. Therefore, additional indoor air sampling was not performed, 
and potential indoor air risk for current receptors was not calculated in the HHRA. 

Inhalation of vapors in indoor air is considered a potentially complete pathway for potential future residents and 
commercial/industrial workers. Future redevelopment of the Site may expose construction workers to VOCs migrating 
from the subsurface to outdoor air while working in an excavation trench. Exposure to volatiles is expected to be 
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de minimus due to mixing with outdoor air. Thus, this potentially complete, yet insignificant, exposure pathway was 
not quantitatively evaluated in the HHRA. 

Soil vapor data collected in November and December 2020 from 5.5 feet bgs at 42 vapor monitoring wells (VW16A 
through VW57A) and March 2021 from 5.5 feet bgs at six vapor monitoring wells (VW24A, VW30A, VW42A, VW45A, 
VW48A, VW49A) and from 4.0 or 5.0 feet bgs at three SVE system vapor monitoring wells (SVM-1 through SVM-3) 
were used to evaluate soil vapor risk for potential future residents and commercial/industrial workers. When more than 
one result was available for a particular sample location, the highest detected analyte concentration was used in the 
risk evaluation for that location. Chemicals of potential concern (COPCs) are the contaminants suspected of being 
site-related and are the analytes carried through the HHRA’s quantitative risk calculations. A chemical was identified 
as a COPC if its maximum detected concentration exceeded its SVSL. Additionally, chemicals detected at 
concentrations below their respective SVSLs were conservatively carried through the HHRA’s quantitative risk 
calculations. 

The risk characterization is the presentation of the quantitative risk results with supporting definitions, context, and site 
applicability. Per U.S. Environmental Protection Agency (USEPA) (USEPA, 1991), an excess lifetime cancer risk 
(ELCR) of 1x10-6 or less is considered de minimis risk. A noncancer hazard index (HI) of less than 1 is also acceptable 
because the concentrations are cumulatively below harmful levels. USEPA (1991) uses the ELCR range of 10-4 to 10-6 
as a “target risk management range.” Risks in this range may be acceptable for risk management decisions. Consistent 
with the screening-level evaluation described in Section 2.4.2, two AFs (0.03 and 0.001) were utilized in the HHRA for 
the VI pathway.  

2.5.2 Cumulative Risk and Hazard Evaluation 

The risk characterization from the SCR Addendum (AECOM, 2021a) for residential and commercial/industrial worker 
receptors using SVSLs derived from AFs of 0.03 and 0.001 is summarized below.  

• Using an AF of 0.03, the future resident ELCR from exposure to soil vapor is 2x10-2, which is greater than 
the risk management range. The primary cancer risk driver is PCE (2.1x10-2), with decreasing contributions 
from TCE (9.4x10-4), chloroform (3.4x10-4), 1,2-DBE (3.3x10-5), naphthalene (2.5x10-5), 1,2-DCP (2.4x10-5), 
benzene (1x10-5), BDCM (9.5x10-6), and ethylbenzene (1.8x10-6). The noncancer HI for soil vapor exposure 
is 578, which is greater than the safe dose threshold of 1. The primary hazard driver is PCE (229), with 
decreasing contributions from TCE (215), cis-1,2-DCE (127), 1,2-DCP (4.3), and toluene (0.92). 

• Using an AF of 0.001, the future resident ELCR from exposure to soil vapor is 7x10-4, which is greater than 
the risk management range. The primary cancer risk driver is PCE (7.0x10-4), with decreasing contributions 
from TCE (3.1x10-5), chloroform (1.1x10-5), and 1,2-DBE (1x10-6). The noncancer HI for soil vapor exposure 
is 19, which is greater than the safe dose threshold of 1. The primary hazard driver is PCE (7.6), with 
decreasing contributions from TCE (7.2), and cis-1,2-DCE (4.2). 

• Using an AF of 0.03, the future commercial/industrial worker ELCR from exposure to soil vapor is 5x10-3, 
which is greater than the risk management range. The primary cancer risk driver is PCE (4.8x10-3), with 
decreasing contributions from TCE (1.5x10-4), chloroform (7.8x10-5), 1,2-DBE (7.6x10-6), naphthalene 
(5.8x10-6), 1,2-DCP (5.5x10-6), benzene (2.8x10-6), and BDCM (2.2x10-6). The noncancer HI for soil vapor 
exposure is 136, which is greater than the safe dose threshold of 1. The primary hazard driver is PCE 
(53.3), with decreasing contributions from TCE (51.7), cis-1,2-DCE (29.2), and 1,2-DCP (1.0). 

• Using an AF of 0.001, the future commercial/industrial worker ELCR from exposure to soil vapor is 2x10-4, 
which is within the risk management range. The primary cancer risk driver is chloroform, with decreasing 
contributions from PCE and 1,2-DBE. The noncancer HI for soil vapor exposure is 5, which is greater than 
the safe dose threshold of 1. The primary hazard driver is PCE (1.8), with decreasing contributions from 
TCE (1.7), and cis-1,2-DCE (1.0). 
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COCs are contaminants that pose unacceptable risk. Based on the HHRA, the soil gas COCs are listed below by 
receptor and the applicable AF. 

• Future resident soil vapor exposure scenario (0.03 AF) – benzene, BDCM, chloroform, 1,2-DBE, 
cis-1,2-DCE, ethylbenzene, naphthalene, PCE, toluene, and TCE. 

• Future resident soil vapor exposure scenario (0.001 AF) – chloroform, 1,2-DBE, cis-1,2-DCE, PCE, and 
TCE. 

• The future commercial/industrial worker soil vapor exposure scenario (0.03 AF) – benzene, BDCM, 
chloroform, 1,2-DBE, cis-1,2-DCE, 1,2-DCP, naphthalene, PCE, and TCE. 

• The future commercial/industrial worker soil vapor exposure scenario (0.001 AF) – chloroform, PCE, and 
TCE. 

2.5.3 Point Risk and Hazard Evaluation 

In order to limit uncertainty associated with such a large site, point risk estimates were developed for the future resident 
and commercial/industrial worker scenarios using the 0.03 and 0.001 AFs to evaluate if portions of the Site exhibit 
unacceptable risks and/or hazards.  

To calculate the cumulative ELCR and HI for each receptor, the individual chemical risks and hazards were summed 
at each sample location. Non-detect results were not included in point risk estimates. Details of the point risk estimates 
are presented in the SCR Addendum (AECOM, 2021a).  

For the future resident scenario based on a 0.03 AF, potentially unacceptable risks and/or hazards were calculated 
for the majority of sample locations distributed across the Site.  The majority of unacceptable risks and hazards were 
driven by the presence of benzene, chloroform, 1,2-DBE, PCE, TCE, toluene, and naphthalene. Acceptable risks were 
limited to locations VW37, VW42, VW43, VW46, VW47, and SVM-2. In comparison, based on a 0.001 AF, potentially 
unacceptable risks and/or hazards were limited to locations VW19 (cancer risk), VW24 (cancer risk), VW30 (cancer 
risk), VW48 (cancer risk), and SVM-1 (cancer risk and noncancer hazard), which were driven by the presence of PCE, 
TCE, and chloroform. 

For the future commercial/industrial worker scenario based on a 0.03 AF, potentially unacceptable risks and/or hazards 
were calculated for locations in the northern portion of the North Corporation Yard (VW16 through VW19, VW21 
through VW27, VW29, VW30, VW44, VW45, VW52, and VW54). In the southern portion of the North Corporation 
Yard, potentially unacceptable risks and/or hazards were limited to VW34 through VW36, VW48, and SVM-1. 
Potentially unacceptable risks and hazards were driven by the presence of benzene, chloroform, 1,2-DBE, PCE, TCE, 
and naphthalene. In comparison, potentially unacceptable risks and/or hazards based on a 0.001 AF were calculated 
for only two locations (SVM-1 and VW30). Potentially unacceptable risks and hazards were driven by the presence of 
chloroform, PCE, and TCE. 

2.5.4 Potential Exposure to Human and Ecological Receptors 

Residential neighborhoods are located adjacent to the Site on the western boundary, north of Folsom Boulevard north 
of the Site, and south of U.S. Highway 50 south of the Site. Seven schools are located within approximately 0.5 mile 
from the Site (DTSC, 2012). Surface runoff from the Site is collected by storm drains and transported by the sewer 
system for off-site treatment. The Site is not open to public access, so exposure to contaminated media on Site would 
be restricted to SMUD personnel. The Site is considered to be unsuitable habitat for ecological receptors due to its 
highly developed nature.  

Based on soil sampling performed at the Site, the primary risk driver from soil exposure is arsenic. Potential exposure 
routes for soil include inhalation of soil particulates and direct contact via incidental ingestion and dermal contact. To 
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mitigate against potential exposure routes, current land use controls (LUCs) implemented at the Site include perimeter 
fences with security gates, routine security patrols, and construction/maintenance project reviews by SMUD 
environmental staff. Additionally, the majority of the Site is covered with buildings and pavement; therefore, under 
current conditions Site workers are unlikely to be exposed to soil at the Site unless they are involved in landscape 
maintenance in unpaved areas or construction activities involving excavation, trenching, or pavement removal. Site 
personnel engaging in activities that could result in inhalation of soil particulates or direct soil contact can minimize 
their potential risk by reducing dust generation, wearing PPE, and following good sanitation practices. 

Based on groundwater sampling performed at the Site, the primary risk driver from groundwater exposure is PCE. 
Potential groundwater exposure routes include direct contact via ingestion and dermal contact. Groundwater is located 
at approximately 35 feet bgs and there are no water wells located on Site; therefore, these exposure pathways are 
currently incomplete. Additionally, PCE concentrations detected in groundwater are below the 5.0 µg/L primary MCL; 
therefore, the PCE concentrations in groundwater are within acceptable limits for potable use should the groundwater 
be extracted for such use in the future. 

Building occupants may be exposed to volatile chemicals through the VI pathway. In December 2016, SMUD 
performed an indoor air quality assessment at the Tool Issue Building for VOCs, mold, and dust. PCE was not detected 
in the indoor air samples collected from the Tool Issue Building. SMUD proceeded with collection of additional indoor 
air samples from the Tool Issue Building in April 2019 following review of the 2018 soil gas investigation findings to 
determine if there is unacceptable indoor air risk to building occupants from PCE and its associated degradation 
products. PCE was detected in 2 of 6 indoor air samples collected; however, the detected concentrations were less 
than the 0.46 µg/m3 residential ambient air SL (DTSC, 2020b). Cis-1,2- DCE was the only PCE degradation product 
detected. Cis-1,2-DCE was detected in 1 of 6 indoor air samples collected, and the detected concentration was less 
than the 8.3 µg/m3 residential ambient air SL (DTSC, 2020b). 
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3.0   Removal Action Requirements, Objectives, and Cleanup Goals 

The following subsections describe the applicable or relevant and appropriate requirements (ARARs), RAOs, and 
cleanup goals for Site soil. Site soil vapor will be addressed in a separate RAP. 

3.1 Applicable or Relevant and Appropriate Requirements 
ARARs are federal and state environmental statutes, regulations, and standards. Applicable requirements are 
federal or state laws or regulations that specifically address a hazardous substance, pollutant, contaminant, removal 
action, or location. Relevant and appropriate requirements that, while not “applicable,” address problems or 
situations sufficiently similar to those encountered that their use is well suited to the particular site. State 
requirements are ARARs only if they are more stringent than federal requirements. 

In addition to ARARs, this analysis includes an evaluation of To-Be-Considered (TBC) criteria. TBCs are advisories, 
criteria, or guidance that may be considered for a particular action or specific issue, as appropriate. TBCs are not 
ARARs because they are neither promulgated nor enforceable. 

The ARARs or TBCs may be: 1) chemical; 2) location; or 3) activity specific. Chemical specific ARARs or TBCs are 
usually health- or risk-based numerical values or methodologies used to determine acceptable concentrations of 
chemicals that may be found in, or discharged to, the environment. Location-specific ARARs or TBCs restrict actions 
or contaminant concentrations in certain environmentally sensitive areas. 

Examples of areas regulated under various federal laws include locations where endangered species or historically 
significant resources are present. Action-specific ARARs or TBCs are usually technology- or activity-based 
requirements or limitations on actions or conditions involving specific chemicals of concern. A list of the potential 
ARARs and TBCs for the Site is presented in Appendix A. 

3.2 Removal Action Objectives 
RAOs have been established that are protective of human health and the environment and reduce the potential for 
exposure to the COCs in soil encountered at the Site. COPCs are contaminants suspected of being site-related 
and were carried through the HHRA’s quantitative risk calculations. Based on the HHRA calculations, contaminants 
that pose unacceptable carcinogenic risk and/or noncarcinogenic hazard are identified as COCs. The HHRA 
identified arsenic, lead, and TPHho/mo as COCs in soil within portions of the Site north of the light rail line (AECOM, 
2021a). The following RAOs were developed for soil  within the portions of the Site identified by the HHRA as having 
unacceptable carcinogenic risk and/or noncarcinogenic hazard. 

• Prevent direct human contact with, inhalation of, and ingestion of arsenic concentrations in soil exceeding 
the site-specific background concentration. 

• Prevent direct human contact with, inhalation of, and ingestion of lead concentrations in soil corresponding 
to a 1 microgram per deciliter source-specific incremental change in blood lead levels. 

• Prevent direct human contact with, inhalation of, and ingestion of TPHho/mo concentrations in soil 
corresponding to a hazard index of greater than 1. 

• Reduce VOC concentrations in the soil gas contamination area by removing VOC mass from the source 
area identified at the north of the Tool Issue Building. 

3.3 Removal Action Cleanup Goals  
Arsenic was identified in the risk assessment as the chemical posing the greatest risk to human health. The cleanup 
goal for arsenic in Areas #1 through #8 is based upon its background concentration in soil and is set at 17.53 mg/kg 
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consistent with the Site-specific background concentration calculated in the SCR (AECOM, 2019). For Areas #1 
through #8, the cleanup goals for lead and TPHho/mo are set at 80 mg/kg and 2,400 mg/kg respectively, which are the 
residential SLs (DTSC, 2020b) for these contaminants. For Area #9, the cleanup goals for soil vapor will be addressed 
in a future RAP. 
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4.0   Removal Action Alternative Evaluation 

This section identifies and screens possible removal action alternatives for soil that may best achieve the RAOs 
identified in Section 3.2. Remedial actions for soil vapor will be addressed in a separate RAP. The removal action 
alternatives for soil were screened and evaluated based on their effectiveness, implementability, and cost. 

4.1 Identification of Soil Removal Action Alternatives 
The response actions to address COCs in soil include excavation and off-Site disposal, on-Site containment/capping 
in-place, and land use controls. These response actions were assembled into candidate removal alternatives for the 
Site. Screening of several technology types using the above criteria was conducted to select removal actions for further 
evaluation. Based on this screening, the three removal action alternatives identified and developed are:  

• Alternative 1 – No Further Action  
• Alternative 2 – Soil Excavation/Off-Site Disposal  
• Alternative 3 – Limited Soil Excavation/Off-Site Disposal, Soil Containment/Capping-in-Place, and Land Use 

Controls 

4.1.1 Alternative 1 – No Further Action 

As required by DTSC, the No Further Action alternative has been included to provide a baseline for comparisons 
among other removal alternatives. The No Further Action alternative would not require implementing any measures 
at the Site, and no costs would be incurred. Future development of the Site is not part of the remedy; therefore, any 
future construction costs (e.g., asphalt removal/resurfacing) are not included in Alternative 1 or the other remedial 
alternatives. Alternative 1 includes no new LUCs, no maintenance of existing LUCs, no soil excavation, and no 
monitoring. 

4.1.2 Alternative 2 – Soil Excavation/Off-Site Disposal 

Under Alternative 2, excavation and off-Site disposal of on-Site contaminated soil outside of the existing building 
footprints would be performed to prevent human exposure to COCs in soil and protect groundwater (Figure 4-1). 
Alternative 2 includes implementation of LUCs to prevent contact with soil contaminants until after excavation is 
completed, cleanup goals are achieved, and LUCs can be removed. 

Alternative 2 consists of excavating and transporting impacted on-Site soil to appropriate, permitted off-Site facilities 
for disposal; backfilling the excavation with clean imported fill (Class II aggregate base); and restoring the Site with 
gravel surface after excavation. The Salvage Building and the Tool Issue Building, which are located within three of 
the proposed soil excavation areas, will be demolished prior to implementing the removal action. Excavation includes 
using loaders, excavators, and/or other appropriate equipment. Based upon arsenic and lead soil concentrations, most 
of the soil excavated from the Site is assumed to be classified as non-hazardous waste. For the purposes of evaluating 
Alternative 2, it is assumed that 95 percent of the excavated soil will be non-hazardous waste and 5 percent will be 
non-RCRA hazardous waste based on the potential exceedance of the soluble threshold limit concentration (STLC) 
of 5 milligrams per liter (mg/L) for arsenic or lead. It is not anticipated that the non-RCRA hazardous waste will need 
to be treated prior to disposal to comply with land disposal restrictions.  

Excavation operations will generate dust emissions. Suppressant, water spray, and other forms of dust control may 
be required during excavation, and workers may be required to use PPE to reduce exposure to contaminants. Sloping 
excavation sidewalls may result in increased volume of soil requiring excavation. Confirmation soil sampling and 
analysis would be conducted to verify that cleanup criteria are met at the excavation bottom and perimeter. Excavation 
may require soil stockpiling prior to disposal. To achieve the RAOs, soil across the Site requires removal to a depth of 
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approximately 3 feet in most locations and to a depth of greater than 10 feet bgs in the southeast corner of the Site 
near the Warehouse Building. Any residual soil contamination not addressed by this interim remedy would be 
addressed by the final remedy that will be selected in the final remedy RAP. 

As shown in Table 4-1, the volume of soil to be excavated would be approximately 8,400 bank cubic yards (excluding 
soil excavated to slope the excavation sidewalls).  

Soil samples from the sides and bottom of the completed soil excavation would be collected to assess the COCs 
concentrations to verify that cleanup levels have been met and RAOs for the Site have been achieved. Confirmation 
samples will also be used to determine whether arsenic-impacted soil extends off-Site and beneath the Warehouse 
Building. If arsenic-impacted soil extends off-Site and beneath the Warehouse Building, this soil would be addressed 
in the final remedy RAP. Excavations would be backfilled to existing ground surface. The excavations would be 
backfilled first with any available clean excavation side slope material that was removed to slope the excavation 
sidewalls followed by clean imported fill material (Class II aggregate base). Imported backfill material will be compliant 
with DTSC guidance, Information Advisory, Clean Imported Fill Material (DTSC, 2001). After backfilling is completed, 
the Site surface would be restored to a gravel surface. 

4.1.3 Alternative 3 – Limited Soil Excavation/Off-Site Disposal, Soil Containment/Capping-in-Place, and 
Land Use Controls  

Alternative 3 consists of removing and transporting impacted soil from limited areas of the Site to appropriate, permitted 
off-Site facilities for disposal, capping the surface of the remaining on-Site impacted areas outside of existing building 
footprints with asphalt pavement, and implementing LUCs (Figure 4-2). The Warehouse Building/loading dock would 
function as a cap for arsenic-impacted soil beneath the Warehouse Building/loading dock. 

Alternative 3 consists of excavating and transporting limited areas of impacted on-Site soil (Area #1, #4, #5, #6, and 
#9) to appropriate, permitted off-Site facilities for disposal; backfilling the excavation with clean imported fill (Class II 
aggregate base); and restoring the Site with gravel surface after excavation. The Salvage and Tool Issue Building will 
be demolished prior to implementing the removal action. Excavation includes using loaders, excavators, and/or other 
appropriate equipment. Based upon arsenic and lead soil concentrations, the majority of soil excavated from the Site 
is assumed to be classified as non-hazardous waste.  

Excavation operations will generate dust emissions. Suppressant, water spray, and other forms of dust control may 
be required during excavation, and workers may be required to use PPE to reduce exposure to contaminants. Sloping 
excavation sidewalls may result in increased volume of soil requiring excavation. Confirmation soil sampling and 
analysis would be conducted to verify that cleanup criteria are met at the excavation bottom and perimeter. Excavation 
may require soil stockpiling prior to disposal. To achieve the RAOs, soil from the limited areas requires removal to a 
depth of 3 feet or less in most locations. As shown in Table 4-2, the volume of soil to be excavated would be 
approximately 1,900 bank cubic yards (excluding soil excavated to slope the excavation sidewalls).  

Soil samples from the sides and bottom of the completed soil excavation would be collected to assess the COCs 
concentrations to verify that cleanup levels have been met and RAOs for the Site have been achieved. Confirmation 
samples will also be used to determine whether arsenic-impacted soil extends off-Site and beneath the Warehouse 
Building. If arsenic-impacted soil extends off-Site and beneath the Warehouse Building, this soil would be addressed 
in the final remedy RAP.  

Excavations would be backfilled to existing ground surface. The excavations would be backfilled first with any available 
clean excavation side slope material that was removed to slope the excavation sidewalls followed by clean imported 
fill material (Class II aggregate base). Imported backfill material will be compliant with DTSC guidance, Information 
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Advisory, Clean Imported Fill Material (DTSC, 2001). After backfilling is completed, the Site surface would be restored 
to a gravel surface. 

Asphalt caps would cover the remaining impacted areas (Area #2, #3, #7, and #8) (Figure 4-2). Capping would achieve 
the RAOs by preventing direct contact via incidental ingestion and dermal contact, inhalation of soil particulates, and 
infiltration of water that could mobilize COCs in soil to underlying groundwater. A security fence with signage would 
protect the integrity of the cap by minimizing the potential for trespass. A land use restriction would be executed 
between DTSC and the property owner and recorded as a land use covenant on the property deed to ensure that the 
caps are inspected and maintained, and that future uses of the property are consistent with the inspection and 
maintenance (I&M) of the cap. An I&M plan would be submitted and approved by DTSC. SMUD would enter into an 
I&M agreement with DTSC that would specify the I&M requirements and provide financial assurance for future I&M of 
the cap. The I&M plan would specify periodic inspections of the cap, inspection procedures, and reporting to DTSC. 
The I&M plan would also specify that work that could disturb the cap must be coordinated with and approved by DTSC, 
and a copy of a maintenance/repair record completed after an asphalt cap repair is sent to DTSC. 

Land use/access restrictions (i.e., LUCs) will also be used to protect human health by preventing contact with 
contaminated soil. Land use/access restrictions are intended to eliminate exposure to site contaminants through site 
controls such as perimeter fences with security gates, routine security patrols, and construction/maintenance project 
reviews by SMUD environmental staff. Following implementation of Alternative 3, LUCs for the Site would be attached 
to the property deed in the form of deed restrictions for contamination remaining under the asphalt containment cap. 

4.2 Evaluation Criteria 
Each removal action alternative was independently analyzed without consideration to the other alternatives. Each of 
the removal action alternatives is screened based on effectiveness, implementability, and cost. 

4.2.1 Effectiveness 

In the effectiveness evaluation, the following factors are considered: 

• Overall Protection of Human Health and the Environment – This criterion evaluates whether the removal 
alternative provides adequate protection to 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 removal alternative to comply with 
ARARs and TBCs.  

• Short-Term Effectiveness - This criterion evaluates the effects of the removal alternative during the 
construction and implementation phase until removal objectives are met.  It accounts for the protection of 
workers and the community during removal activities and environmental impacts from implementing the 
removal action.  

• Long-Term Effectiveness and Permanence - This criterion addresses issues related to the management of 
residual risk remaining on Site after a removal action has been performed and has met its objectives.  The 
primary focus is on the controls that may be required to manage risk posed by treatment residuals and/or 
untreated wastes.  

• Reduction of Toxicity, Mobility, or Volume - This criterion evaluates whether the removal technology 
employed results in significant reduction in toxicity, mobility, or volume of the hazardous substances. 

4.2.2 Implementability 

This criterion evaluates the technical and administrative feasibility of implementing the alternative, as well as the 
availability of the necessary equipment and services. This includes the ability to design and perform a removal 
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alternative, 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. DTSC reviewed the Draft Interim RAW and their comments are provided in Appendix F. 

4.2.3 Cost 

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

4.3 Evaluation of Removal Action Alternatives 
Each alternative is discussed in the following sections. 

4.3.1 Alternative 1 – No Further Action 

The No Further Action alternative would not require implementing any measures at the Site, and no costs would be 
incurred. Consequently, there would be no activities that would disturb site soil, and therefore, no short-term risks to 
site workers or the community as a result of implementing this alternative.  

However, under the No Further Action alternative, the impacts due to the presence of COCs in soil would not be 
addressed and there would be no reduction in the potential risks. This alternative, therefore, does not meet the 
effectiveness criterion. As a result, acceptance by the State and the community would be unobtainable. 

4.3.2 Alternative 2 – Soil Excavation/Off-site Disposal 

4.3.2.1 Effectiveness 

Alternative 2 would involve excavation of impacted soil. Potential short-term risks to onsite workers, public health, and 
the environment could result from dust or particulates that may be generated during excavation and soil handling 
activities. These risks could be mitigated using PPE for onsite workers and engineering controls, such as dust 
suppression and additional traffic and equipment operating safety procedures, for protection of the surrounding 
community and to meet all ARARs. Excavation and disposal would remove the COCs from the Site, and therefore, 
eliminates the long-term risks and accomplishes the RAOs. Although the COCs will be removed from the Site, 
excavation and off-Site land disposal does not result in the reduction of toxicity or volume of the COCs. By placing the 
impacted soil in an engineered landfill suitable for receiving the concentrations of COCs, the mobility of the COCs will 
be reduced.  

4.3.2.2 Implementability 

Excavation/off-site disposal is a well-proven, readily implementable technology that is a common method for cleaning 
up contaminated sites. It is a relatively simple process, with proven results. Equipment and labor required to implement 
this alternative are uncomplicated and readily available. The depths of the identified contamination make excavation 
implementable. It is anticipated that regulatory approval would be granted since it is a proven and permanent 
technology. Acceptance by the State and the community for this alternative is considered high.  

4.3.2.3 Cost 

The estimated present value cost for excavation, transportation, and disposal of the impacted soils is approximately 
$1,800,000 as presented in Appendix B. This estimate includes permitting, excavation/removal, transportation, and 
disposal at approved off-Site disposal facilities. 
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4.3.3 Alternative 3 – Limited Soil Excavation/Off-Site Disposal, Soil Containment/Capping-in-Place, and 
Land Use Controls 

4.3.3.1 Effectiveness 

Alternative 3 would involve excavation of a portion of the impacted soil. Potential short-term risks to onsite workers, 
public health, and the environment could result from dust or particulates that may be generated during excavation and 
soil handling activities. These risks could be mitigated using PPE for onsite workers and engineering controls, such 
as dust suppression and additional traffic and equipment operating safety procedures, for protection of the surrounding 
community and to meet all ARARs. Excavation and disposal would remove the COCs from a portion of the Site, and 
therefore, eliminates the long-term risks and accomplishes the RAOs in those areas of the Site. Although the COCs 
will be removed from the Site, excavation and off-Site land disposal does not result in the reduction of toxicity or volume 
of the COCs. By placing the impacted soil in an engineered landfill suitable for receiving the concentrations of COCs, 
the mobility of the COCs will be reduced. 

Containment/capping-in-place would involve little to no disturbance of the impacted soil that will be capped.  Therefore, 
there would be very little exposure to the COCs and the short-term risks would be low. The installation of a surface 
cap would require long-term inspection and maintenance to meet ARARs and provide long-term effectiveness.  
Periodic inspections would be required to check for settlement, cracking, ponding of liquids, erosion, and naturally 
occurring invasion by deep-rooted vegetation. Additionally, precautions would have to be taken to ensure that the 
integrity of the cap is not compromised by land use activities. Containment through surface capping would not lessen 
toxicity or volume of the COCs, but would limit mobility, specifically the prevention of surface water infiltration and thus, 
the potential downward migration of contaminants.  

4.3.3.2 Implementability  

Excavation/off-site disposal is a well-proven, readily implementable technology that is a common method for cleaning 
up contaminated sites. It is a relatively simple process, with proven results. Equipment and labor required to implement 
this alternative are uncomplicated and readily available. The depths of the identified contamination make excavation 
implementable. Containment is a relatively simple technology that is easily implemented and can be quickly installed. 
As COCs would remain onsite, obtaining permits and regulatory approval can be difficult. In addition, community 
acceptance for this alternative may be more difficult since the COCs would remain onsite.  

4.3.3.3 Cost 

The estimated present value cost for the implementation of Alternative 3 for 30 years is approximately $1,500,000 as 
presented in Appendix B. 

4.4 Comparative Analysis of Removal Action Alternatives 
A comparative analysis was conducted to identify the advantages and disadvantages of each removal alternative. The 
comparative analysis of the removal alternatives was conducted to address the criteria listed in Section 4.2. 

4.4.1 Effectiveness 

Under the No Further Action alternative, the impacts associated with the Site-specific COCs would not be addressed. 
Consequently, there would be no reduction in the potential risks and the RAOs would not be achieved. Alternative 2 
(Excavation/Off-Site Disposal) will require removing, handling, and transporting the impacted soil, resulting in higher 
short-term exposure risks. Alternative 3 (Limited Soil Excavation/Off-Site Disposal, Soil Containment/Capping-in-
Place, and LUCs) involves activities that would disturb some impacted soil during excavation and grading. Therefore, 
there would be some short-term risks to onsite workers or the community as a result of implementing this alternative. 
However, it is expected that these risks for both alternatives can be sufficiently mitigated through site control measures. 
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Alternatives 2 and 3 reduce or eliminate potential exposure to COCs, and therefore, accomplish the RAOs. The 
Alternative 2 (Excavation/Off-Site Disposal) would remove the COCs from the Site and would not require any further 
management or site controls. Once implemented, Alternative 3 that includes containment/capping-in-place would 
require long-term monitoring to ensure its effectiveness. In addition, future changes in land use could disturb the soil.  

Based upon this evaluation, Alternative 2 is favored under this criterion. 

4.4.2 Implementability 

No measures would be implemented for the No Further Action alternative. Containment/capping-in-place and 
excavation/off-site disposal are both well-proven, readily implementable technologies. However, Alternative 3 is less 
implementable due to land use control implementation that includes long-term cap monitoring and maintenance. 
Acceptance by the State and the community for Alternative 2 is considered higher than for Alternative 3 because the 
COCs will be removed from the Site under Alternative 2. Accordingly, Alternative 2 is favored by this criterion. 

4.4.3 Cost Effectiveness 

The estimated costs to implement the proposed alternatives is presented in Appendix B. The Alternative 2 cost of 
$1,800,000 is slightly greater than the Alternative 3 cost of $1,500,000. 

4.5 Recommended Removal Action Alternative 
Based on the comparative analysis described in Section 4.4, Alternative 2 (Soil Excavation/Off-Site Disposal) is the 
preferred and recommended removal action alternative for addressing the Site. This alternative was selected because 
Alternative 2 accomplishes the RAOs by reducing or eliminating potential exposure to COCs and is more 
implementable than Alternative 3. Although the costs for Alternative 2 are slightly greater than Alternative 3, 
Alternative 2 provides added benefits with regards to future use of the property.  

The preferred remedy removes soil containing COCs above Site cleanup goals to eliminate direct exposure and enable 
redevelopment of the Site. The primary factors which supported the selection of Alternative 2 (soil excavation /off-site 
disposal) are: (1) this alternative is protective of human health and the environment, is cost effective, and is technically 
feasible; (2) it will not limit redevelopment of the Site with permanent LUCs; and (3) it will help minimize the potential 
for contaminants to migrate to groundwater. Furthermore, it was moderate in cost and hence the most cost effective 
of the alternatives that meets the threshold criteria requirements. 

 



   

Revised Interim Removal Action Workplan  July 2022 
SMUD 59th Street Corporation Yard 

5-1 

5.0   Removal Action Implementation 

Implementation of the remedy consists of a series of separate tasks. The following sections discuss each task and the 
associated activities: Permitting (Section 5.1), Utility Clearance (Section 5.2), Site Preparation (Section 5.3), Soil 
Excavation Extent and Methodology (Section 5.4), Control Measures (Section 5.5), Air Monitoring During Soil 
Excavation (Section 5.6), Institutional Controls (Section 5.7), and Field Variances (Section 5.8). 

5.1 Permitting 
The following permits may be required for excavation operations.  

• A grading permit from the City of Sacramento. 
• A Sacramento Metropolitan Air Quality Management District (SMAQMD) Authority to Construct/Permit to 

Operate (soil excavation) may be required.  
• SMUD has a USEPA Identification number as the generator of the waste.  
• Coverage under the State’s General Permit for Storm Water Discharges Associated with Construction and 

Land Disturbance Activities is anticipated because construction activity that results in a land disturbance will 
be more than 1 acre. However, the project land disturbance is anticipated to be less than 5 acres and may 
qualify for an Erosivity Waiver depending on the R factor calculated for the project that is partly based on the 
time of year and duration of construction activity. 

The excavation and soil handling will be conducted by a qualified, HAZWOPER-trained, contractor using conventional 
earthwork equipment. The contractor will prepare a Site-specific HASP, which will address identification of hazards, 
hazard mitigation, safe work practices and emergency response procedures for the project. The Site-specific HASP 
will be prepared to comply with Title 29 Code of Federal Regulations (CFR) Section 1910.120 and Title 8 California 
Code of Regulations (CCR) Section 5192. 

5.2 Utility Clearance 
Prior to commencing excavation activities, Underground Service Alert of Northern California and Nevada (USA North 
811) will be contacted at least 48 hours in advance to identify the location of utilities that enter the property. All 
proposed excavation areas will be clearly marked with white paint or surveyors flagging as required by North 811. 
North 811 will contact all utility owners of record within the site vicinity and notify them of the intent to excavate. All 
utility owners of record will be expected to clearly mark the position of their utilities on the ground surface throughout 
the designated area. 

In addition, prior to any excavation, an independent utility location will be performed using geophysical methods. A 
licensed geophysical contractor will perform a survey with ground penetrating radar, electromagnetic, and 
magnetometer equipment to locate buried utility cables and other obstructions. After the areas are surveyed, any 
obstructions discovered will be clearly marked with paint and/or flagging.  

Overhead utilities located within the limits of work for the planned excavation will be noted and marked with signage, 
as appropriate. Careful planning and appropriate measures will be taken to ensure equipment and trucks traveling to 
and from the Site stay clear of off-site overhead utilities. Sufficient offset distances (as specified in the HASP) between 
equipment and electric transmitting lines will be maintained if overhead utilities are encountered on site. 
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5.3 Site Preparation 
5.3.1 Work Zone Delineation 

Before any soil-disturbing activities are conducted at the Site, the work area will be secured to limit access to only 
authorized personnel. Work zones will be established using barriers and signage. The work area will be delineated 
with construction fencing (e.g., 6-foot high chain-link fencing), cones, barricades, and/or flagging, as appropriate for 
the work area and the work being conducted. A decontamination area will be identified and constructed at the Site, 
allowing for decontamination of construction equipment and capture of associated debris and decontamination water. 
Onsite workers will be briefed on the work zones and the procedures for entrance and egress to and from these areas. 
Personnel exiting the work areas will decontaminate and remove PPE at the personnel decontamination stations 
established adjacent to the work areas. Personnel will follow the decontamination procedures described in the 
forthcoming approved HASP. Decontamination fluids will be transferred to onsite water storage tanks for testing and 
disposal. Used PPE will be discarded and placed in containers for disposal. 

5.3.2 Surveying 

The post-excavation soil limits will be surveyed by a California-licensed surveyor. Survey data will be recorded and 
documented in the Removal Action Completion Report. 

5.3.3 Demolition 

Prior to initiation of the removal action, SMUD has scheduled to complete demolition of the Tool Issue Building, 
Salvage Building, and Garage Building and surrounding pavement. Additional demolition is not anticipated; however, 
if any site features remain, conventional construction equipment, such as an excavator, will be used to remove any 
surface features such as asphalt or concrete and any utilities at the excavation areas. Utilities present within the 
excavation area will remain in-place if feasible, otherwise, utilities will be capped and removed as necessary. Asphalt, 
concrete, and/or piping will be segregated and disposed of appropriately.  

Vapor monitoring wells within the planned excavation areas and immediate vicinity were destroyed June 2022 in 
accordance with Sacramento County requirements. The vapor monitoring well destruction effort will be documented 
in the Removal Action Completion Report. 

5.4 Soil Excavation Extent and Methodology 
The soil from the excavation areas will be removed to minimize the potential for direct exposure to COCs in soils 
(Figure 5-1). Excavation areas will be sloped or benched as deemed appropriate by the California OSHA-competent 
person (29 CFR 1926.32(f)) to provide appropriate slope stability protection in accordance with OSHA regulations. 
The OSHA-competent person will be a licensed Civil Engineer when: 

• excavation slope or bench, support, shield, or other protective system is designed per 29 CFR 
1926.652(b)(3) or (b)(4), (c)(3) or (c)(4), and 

• excavations in the vicinity of structures to determine if the structure is sufficiently removed from the 
excavation so as to be unaffected by the excavation activity or to design support systems to ensure the 
safety of employees and the stability of the structure. 

If shoring becomes necessary, it will be installed in accordance with approved engineered designs to be provided by 
the shoring subcontractor. If needed, a ramp leading into the excavation will be sloped at a minimum of 3:1 to allow 
for safe excavator access. It is estimated that the total in-place volume of impacted soil for excavation is approximately 
8,400 bank cubic yards. The excavation in the southeast corner of the Site near the Warehouse Building will extend 
to deeper than 10 feet bgs in the vicinity of sample WB10. However, excavation is not anticipated to reach the 



   

Revised Interim Removal Action Workplan  July 2022 
SMUD 59th Street Corporation Yard 

5-3 

groundwater table, which is at approximately 35 feet bgs. A licensed Civil Engineer will determine if the Warehouse 
Building is sufficiently removed from the excavation so as to be unaffected by the excavation activity and, if necessary, 
will design support systems to ensure the safety of workers and the stability of the structure. Soil excavation and 
backfill activities (including mobilization and site restoration) are expected to take approximately 8 to 12 weeks to 
complete. Work would be conducted between 7 a.m. and 4 p.m., Monday through Friday. 

The soil will be removed using standard earthmoving equipment (e.g., excavator, front end loader). Excavated soil will 
be segregated based on previous sampling data and other evidence, such as x-ray fluorescence (XRF) soil analyzer 
results, into three separate stockpiles: (1) potentially reusable fill stockpile (e.g., soil from excavation side slopes); 
(2) soil potentially requiring disposal as non-hazardous waste at a Class II or III landfill; and (3) soil potentially requiring 
disposal as California (non-RCRA)-hazardous waste at a Class I landfill. The selected XRF soil analyzer will be able 
to detect arsenic in soils below the arsenic background value of 17.53 mg/kg or parts per million. Stockpiling and 
segregation activities onsite will be limited by space constraints and excavation timeframes. If not directly loaded into 
trucks, the excavated soil will either be stockpiled or placed in covered soil bins until characterization and disposal 
arrangements are completed. Non-RCRA hazardous stockpiled soil will be placed on plastic sheeting and covered 
with plastic sheeting when not actively being worked on and at the end of each workday in compliance with the 
requirements of staging piles in 40 CFR 264.554 and remediation waste staging in California Health and Safety Code 
25123.3 (a) (2) described below. Sandbags, or other weights, will be used to keep the plastic cover in place. The 
stockpiled soil will be placed within the property boundaries. If the excavation areas are not pre-characterized, soil 
samples will be collected from the stockpiles and submitted for chemical analyses to characterize the soil for disposal 
at a frequency of at least one four-point composite sample analyzed per 250 cubic yards. Waste characterization 
sampling procedures are further described in Section 6.2. Soil excavated from the Site may be classified as non-
RCRA hazardous waste based on the potential exceedance of the STLC for lead or arsenic. It is not anticipated that 
the excavated soil will be classified as RCRA-hazardous or need to be treated prior to disposal to comply with land 
disposal restrictions. Soil will be disposed at appropriate landfills under appropriate documentation and in accordance 
with applicable federal, state, and local regulations.  

Soil samples from the sides and bottom of the completed soil excavation will be collected to assess the COCs 
concentrations to verify that cleanup levels have been met and RAOs for the Site have been achieved as described 
in Section 6.1. Upon completion of excavation, final excavation shape and dimensions will be surveyed and 
documented. In excavations where the entry of personnel is not feasible, confirmation surveys will be collected 
remotely. Survey meters will be mounted on poles or other devices to allow them to be lowered into the excavations 
for surveying. 

5.4.1 Staging Piles 

Federal staging pile regulations in 40 CFR 264.554 and remediation waste staging in California Health and Safety 
Code 25123.3 (a) (2) were identified as ARARs in Appendix A. Remediation waste soil piles classified as hazardous 
waste will be removed from the Site and disposed within an off-site landfill within 90 days. The standards and design 
criteria for the remediation waste soil piles will comply with the requirements of staging piles in 40 CFR 264.554. 

The remediation waste soil will be placed in roll-off bins or stockpiled within a perimeter fence that will have signage 
and be secured by using locked gates. 

The remediation waste soil piles will be designed to prevent or minimize the releases of hazardous waste and 
hazardous constituents to the environment and minimize cross-media transfer by using best management practices 
(BMPs) such as liners, covers, and run-off/run-on controls. No waste-containing liquids will be placed in the 
hazardous waste soil piles. Unclassified soils or soils classified as hazardous waste will be placed on a high-density 
polyethylene plastic liner (20-mil for paved areas and 60-mil for unpaved areas). The remediation waste soil piles 
will be covered with 10-mil polyethylene sheeting and anchored by gravel or sand-filled bags. A linear sediment 
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barrier (sandbag berm, asphalt curbing, or similar method) will be installed around the perimeter of the hazardous 
waste soil piles. The hazardous waste soil piles will be inspected weekly, and before, during (daily), and after storms 
during business hours. In addition, stockpile erosion, windblown dispersion, and run-on/run-off will be minimized 
using standard BMPs to avoid migration of sediment into the storm drain or water surfaces.  

5.4.2 Area #9 Investigation Excavation  

Soil at Area #9 will be excavated to approximately 15 feet bgs as part of a remedial investigation to determine the 
source of VOCs at that location. The presence of VOC contamination in the excavation sidewall soils will be evaluated 
using PID readings. If a PID reading of an excavation sidewall exceeds 5 parts per million, the excavation will be 
expanded to remove additional VOC-impacted soil. The contaminated soil will be excavated until PID readings indicate 
the contaminated soil has been removed or to the extent practicable.  

5.4.3 Backfill and Site Restoration  

5.4.3.1 Backfill Procedures 

Excavations will be backfilled to at or near pre-excavation grade. The excavations will be backfilled first with any 
available clean excavation side slope material (Section 5.4) that was removed to slope the excavation sidewalls 
followed by clean imported fill material (Class II aggregate base). The clean backfill material will be moisturized as 
needed by hose or water truck prior to placement, or else mixed as the fill material is being placed. All backfill material 
will be placed in uniform horizontal layers not greater than 8 inches in loose thickness and thoroughly compacted in 
place with suitable equipment such as a roller. The backfilling process will continue until the desired site grade is 
reached.  

5.4.3.2 Backfill Sampling 

Excavation side slope material that was removed to slope the excavation sidewalls and can potentially be used for 
backfill material will be sampled at a frequency up to one four-point composite sample per 250 cubic yards of material. 
Samples will be analyzed for arsenic by USEPA Method SW6020 in accordance with DTSC guidance, Information 
Advisory, Clean Imported Fill Material (DTSC, 2001). Excavation side slope material removed from Area #3 will 
additionally be analyzed for lead by USEPA Method SW6020 and TPHho/mo by USEPA Method SW8015. 

Virgin Class II aggregate base used to backfill the excavation will be screened to ensure that contamination is not 
inadvertently brought onto the Site. Recycled aggregate base shall not be used. Aggregate base will be sourced from 
rock quarries. After the backfill source is selected, one four-point composite sample will be collected from the 
aggregate base source in accordance with DTSC guidance, Information Advisory, Clean Imported Fill Material (DTSC, 
2001). These samples will be analyzed for asbestos by OSHA Method ID-191, and Title 22 metals by USEPA Methods 
SW6020 and SW7471. 

The analytical results will be compared to California DTSC Human and Ecological Risk Office (HERO) HHRA Note 3 
residential SLs (DTSC, 2020b), USEPA residential Regional Screening Levels (RSLs) (USEPA, 2021), and San 
Francisco Bay RWQCB groundwater protection ESLs (RWQCB, 2019). If results indicate that the analyte 
concentrations are below California DTSC HERO HHRA Note 3 residential SLs, USEPA residential RSLs, San 
Francisco Bay RWQCB groundwater protection ESLs, and an arsenic concentration of 17.53 mg/kg for side slope 
material or an arsenic concentration of 11 mg/kg for Virgin Class II aggregate base (Duvergé, 2011), the material can 
be used as backfill. 

The source of the clean backfill material, certification that the fill is clean, and supporting analytical data will be obtained 
from the excavation subcontractor and submitted to DTSC approximately 5 working days before beginning excavation 
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activities at the Site. The source of the fill material cannot be included at this time because the excavation 
subcontractor and the specific fill material source have not been identified. 

5.4.3.3 Site Restoration 

The Site will be graded to promote positive drainage and prevent excessive ponding. The Site surface will be restored 
to a compacted Class II aggregate surface. Temporary fencing and work zone delineation will be removed, all 
construction-related trash and debris will be picked up and disposed of appropriately, and all equipment and personnel 
will be demobilized. 

5.5 Control Measures 
Control measures will be implemented during remedy implementation to mitigate against fugitive dust emissions, 
provide best management practices related to stormwater, mitigate against construction noise, and ensure proper 
decontamination of equipment leaving the Site as described in the sections below. 

5.5.1 Dust Control Measures 

During excavation activities, depending on soil conditions, there is potential to generate airborne dust. Dust emissions 
will be managed and controlled during all phases of the project in accordance with the Dust Control and Air Monitoring 
Plan in Appendix D. Air and meteorological monitoring strategies and methodologies will be implemented during 
remedy implementation to achieve the following:  

• Identify and measure the air contaminants generated during the soil removal and decontamination activities 
to assign the appropriate PPE and safety measures specified for those activities.  

• Provide feedback to Site personnel regarding potential hazards from exposure to hazardous air 
contaminants generated through excavation activities.  

• Identify and measure air contaminants at points outside of the soil removal and decontamination exclusion 
zones. Air monitoring will be conducted during work activities to measure potential exposure of sensitive 
receptors to Site COCs as a result of removal activities and to monitor the dust control measures 
implemented. 

Dust control measures will comply with SMAQMD Rules 401, 402, and 403 to protect onsite and off-site receptors 
from chemicals in soil and nuisance dust. Dust suppression will be performed by lightly spraying or misting the work 
areas (such as the excavation, soil handling areas and haul roads) with water, BioSolve®, or a similar surfactant if 
water is not sufficient to reduce the potential for dust generation. Vapor and odor control will be utilized during field 
activities, as needed, by lightly spraying or misting BioSolve®, or similar vapor and odor suppressant. Misting may also 
be used on soil placed in the transport trucks. Efforts will be made to minimize the soil drop height from the excavator’s 
bucket onto the soil pile or into the transport trucks. The excavator will be positioned so as to load or stockpile soil 
from the leeward side. After the soil is loaded into the transport trucks, the soil will be covered to prevent soil from 
spilling out of the truck during transport to the disposal facility. Additionally, soil stockpiles and truck beds containing 
soil will be covered to minimize the potential for dust generation.  

Low-visibility with low-permeability windscreen will be attached to the temporary and permanent fencing prior to 
commencement of onsite activities. While on the property, all vehicles will maintain slow speeds (e.g., less than 5 miles 
per hour) for safety purposes and for dust control measures. Before exiting the job site, the vehicle’s tires will be 
inspected and brushed, if necessary, to ensure that impacted soil remains onsite. This cleanup/ decontamination area 
will be established as close to the excavation and/or loading areas as possible to minimize spreading the impacted 
soil. 
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5.5.2 Stormwater Control Measures 

If the project does not qualify for a Erosivity Waiver, a Stormwater Pollution Prevention Plan (SWPPP) will be prepared 
prior to the start of excavation work that includes use of best management practices to manage and control stormwater. 
The SWPPP will be submitted to the Regional Board for review and approval before beginning work. 

5.5.3 Noise Control Measures 

To mitigate against the potential community impacts of construction noise, work would be conducted between 7 a.m. 
and 4 p.m., Monday through Friday. 

5.5.4 Decontamination 

An area will be set up for decontaminating construction equipment and vehicles prior to leaving the Site. To the extent 
possible, equipment will be decontaminated by dry methods. Dried mud and soil will be removed using standard 
brushes, aided when necessary with a flat scraper or spatula. High-pressure water will be applied only if dry methods 
are not successful in removing contamination from the equipment.  

All debris and liquids generated during decontamination will be captured, stockpiled or placed in drums or other 
appropriate storage vessels, and processed appropriately as hazardous or non-hazardous construction waste. Upon 
completion, the decontamination area will be cleaned.  

5.6 Air Monitoring During Soil Excavation 
Air monitoring activities will be conducted in the work zone and in the Site perimeter by the Site Safety Officer during 
excavation. This section describes the perimeter air monitoring program that will be implemented at the Site. Work 
zone air monitoring is described in the Dust Control Plan and Air Monitoring Plan (Appendix D) and addressed in the 
HASP (see Section 7.0). The air monitoring procedures at the Site during earthwork are consistent with the DTSC 
Community Air Monitoring Plan (CAMP) Guidance. Airborne particulate monitoring will be conducted to verify and 
document the effectiveness of dust suppression measures. To mitigate off-Site dust migration impacts to neighboring 
properties, watering of the active excavation areas will be conducted throughout the removal action. Factors 
considered in providing fugitive dust, vapor, and odor control measures will include wind direction, wind speed, and 
available dust control and dust suppression methods (see Section 5.5.1). Air monitoring for particulates will be 
performed during the excavation activities at the perimeter of the property. The limit on dust concentrations at the 
property boundaries is presented in the HASP (see Section 7.0). These measurements for particulates will also be 
taken near and around the property boundary at breathing height level using a portable handheld dust monitor. 
Measurements for VOCs will be taken using a direct reading PID during excavation and soil handling activities as 
specified in the HASP. 

5.7 Institutional Controls 
Institutional controls (ICs) are required for sites that contain residual contamination to prevent inappropriate uses, 
which would pose a threat under certain exposure scenarios. LUCs at the Site are currently implemented including 
perimeter fences with security gates, routine security patrols, and construction/maintenance project reviews by SMUD 
environmental staff. The removal action includes continued implementation of LUCs to prevent contact with soil 
contaminants until after soil removal action cleanup goals are achieved and LUCs can be removed at Areas #1 through 
#8. LUCs would remain at Area #9 until the cleanup goals that will be established in the future RAP are established 
and achieved. 
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Periodic monitoring of compliance with the LUC restrictions at the Site will be required until the removal action goals 
are achieved. Inspections and maintenance of any physical and administrative controls such as the Site perimeter 
fence and appropriate safety/risk management protocols will be conducted as described in the LUCs.  

5.8 Field Variances 
Variances from the work plan will be discussed with DTSC prior to any action being taken except for emergencies 
(when an immediate response is required). DTSC will be notified if an emergency response is implemented. The field 
variances will be documented in the Removal Action Completion Report prepared for the project. 
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6.0   Sampling and Analysis 

The proposed remedy will require the collection and analysis of samples to confirm the removal of the impacted soil 
and to determine the proper waste classification of excavated soils for disposal purposes. Further details of the 
confirmation sampling and waste classification approach, laboratory analysis, data quality assurance and quality 
control, and data management are provided in the Sampling and Analysis Plan in Appendix E. 

6.1 Confirmation Sampling of Excavated Areas 
Soil samples from the sides and bottom of the completed soil excavation will be collected to assess the COCs 
concentrations to verify that cleanup levels have been met and RAOs for the Site have been achieved. XRF data will 
be used as a screening tool to guide excavation extents. A field-portable XRF unit will be used to measure total arsenic 
concentrations in soil collected from the excavation. Confirmation samples will be collected when excavation work has 
been completed to the depth and extent defined in this RAW. Additional excavation will be performed until the cleanup 
goals are attained.  

Confirmation sampling for excavations less than 2,500 square feet will be conducted at an approximate frequency of 
one sample per sidewall (4 sidewall samples total) and excavation bottom. Confirmation sampling for excavations 
greater than 2,500 but less than 5,000 square feet will be conducted at an approximate frequency of two samples 
per sidewall (8 sidewall samples total) and excavation bottom (two bottom samples total). Confirmation sampling 
for excavations greater than 5,000 square feet will be conducted at an approximate frequency of one sample per 
50 linear feet of sidewall and 2,500 square feet of excavation bottom. The sidewall samples will be collected at a 
depth halfway between the top and bottom of the sidewall. The proposed bottom and sidewall confirmation sample 
locations are shown on Figure 5-2. If a soil sample exceeds the cleanup criteria, soil surrounding the soil sample will 
be further excavated. A confirmation sample will be collected from the new excavation limit. The exact confirmation 
sample locations will be verified in the field in consultation with DTSC, as required. Sample locations and the number 
of samples collected may be adjusted in the field if necessary. Additional excavation and confirmation sampling will 
be performed until the cleanup goals are attained.  

For excavations deeper than 5 feet that are not shored or sloped, the confirmation soil samples will be collected 
utilizing hand augers with extensions or by using the excavator bucket, so personnel are not required to enter the 
excavation. Soil samples collected from the hand auger or excavator bucket will be placed into laboratory-supplied, 
glass sample jars. If reusable sample equipment will be used, equipment blanks will be collected at a minimum of 
one equipment blank at the beginning of the event for each sample equipment type. Co-located field duplicate 
samples will also be collected at a frequency of 10 percent in the same manner as the corresponding original samples. 
The samples will be labeled with the following information: sample identification number, date and time of sample 
collection, analysis required, and preservation, and sampler initials. Samples will be delivered to the off-site 
analytical laboratory under chain-of-custody protocol. The confirmation samples for Area #1, #2, #4, #5, #6, #7, and 
#8 will be analyzed for arsenic by USEPA Method SW6020. Confirmation samples for Area #3 will be analyzed for 
arsenic and lead by USEPA Method SW6020, lead by synthetic precipitation leaching procedure (SPLP) by USEPA 
Method 1312, and TPHho/mo by USEPA Method SW8015M.  The potential for migration of lead from soil to 
groundwater will be evaluated by comparing the SPLP data against a cleanup standard of 5 mg/L. The Area #9 
excavation bottom and sidewall will be evaluated using PID readings as described in Section 5.4.2. 

6.2 Waste Characterization Sampling 
Prior to excavation activities, a minimum of one pre-design waste characterization sample may be collected for every 
250 cubic yards of proposed excavated soil. Alternatively, a minimum of one four-point composite waste 
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characterization sample for every 250 cubic yards of excavated soil may be collected from soil stockpiled after 
excavation. The waste characterization samples will be analyzed for the following. 

• Title 22 metals by USEPA Methods SW6020 and SW7471, 
• Toxicity characteristic leaching procedure (TCLP) arsenic and lead by SW-846 Method 1311 (as 

necessary), 
• Waste Extraction Test arsenic, lead, and VOCs by CCR Title 22 (as necessary),  
• VOCs by USEPA Method SW8260B,  
• Semi-volatile organic compounds by USEPA Method SW8270C, 
• Organochlorine pesticides by USEPA Method SW8081A, 
• Chlorinated herbicides by USEPA Method SW8151A, 
• PCBs by USEPA Method SW8082, and 
• Oil-, diesel-, and gasoline-range organics by USEPA Methods SW8015M.  

Additional waste characterization samples, analytes or methodologies may be required to be collected depending on 
landfill acceptance criteria. The waste characterization samples will be collected by scooping the soil directly into 
laboratory-supplied, glass sample jars. The samples will be labeled with the following information: sample 
identification number, date and time of sample collection, analysis required, and preservation, and sampler initials. 
Samples will be delivered to the off-site analytical laboratory under chain-of-custody protocol.  

Some soil excavated from the Site may be classified as non-RCRA hazardous waste based on the potential 
exceedance of the STLC or RCRA-hazardous if the TCLP arsenic or lead concentration exceeds 5 mg/L. Most of the 
soil is assumed to be classified as non-hazardous. It is not anticipated that the excavated soil will be classified as 
RCRA-hazardous or need to be treated prior to disposal to comply with land disposal restrictions. The excavated soil 
will be transported to appropriate, permitted off-Site facilities for disposal in accordance with the Transportation Plan 
in Appendix C. 

6.3 Backfill Sampling 
The backfill samples, as described in Section 5.4.3.2, will be collected by scooping the soil directly into laboratory-
supplied, glass sample jars. The samples will be labeled with the following information: sample identification 
number, date and time of sample collection, analyses required, and preservation, and sampler initials. Samples will 
be delivered to the off-site analytical laboratories under chain-of-custody protocol. The samples will be analyzed for 
the constituents listed in Section 5.4.3.2. If results indicate that the analyte concentrations are below California DTSC 
HERO HHRA Note 3 residential SLs (DTSC, 2020b), USEPA residential RSLs (USEPA, 2021), San Francisco Bay 
RWQCB groundwater protection ESLs (RWQCB, 2019), and an arsenic concentration of 17.53 mg/kg for side slope 
material or an arsenic concentration of 11 mg/kg for Virgin Class II aggregate base (Duvergé, 2011), the material can 
be used as backfill.  
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7.0   Health and Safety 

All contractors will be responsible for operating in accordance with the most current requirements of State and 
Federal Standards for Hazardous Waste Operations and Emergency Response (8 CCR Section 5192 and 29 CFR 
Section 1910.120). Onsite personnel are responsible for operating in accordance with all applicable regulations of 
OSHA outlined in the State General Industry and Construction Safety Orders (8 CCR) and Federal Construction 
Industry Standards (29 CFR 1910 and 29 CFR 1926), as well as other applicable federal, state and local laws and 
regulations. All personnel shall operate in compliance with all California OSHA requirements. 

A site-specific HASP will be prepared prior to initiation of field work. The HASP provides direction regarding the 
minimum levels of protection and safe operating guidelines expected of each employee or subcontractor involved 
in the performance of the field activities described in this RAW. The HASP also identifies anticipated chemical and 
physical hazards associated with the planned activities. The provisions of the HASP are mandatory for all personnel 
and contractors at the Site. The contractor and its subcontractors doing fieldwork in associated with this RAW will 
either adopt and abide by the HASP or shall develop their own safety plans which, at a minimum, meet the 
requirements of the HASP. All onsite personnel shall read the HASP and sign the acknowledgement page before 
starting Site activities. HASP supplements will be generated as necessary to address additional activities or 
changes in Site conditions that may occur during field operations. Once generated, each supplement will be inserted 
as an attachment to the HASP and reviewed/acknowledged by field personnel prior to start of applicable work 
activities. 
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8.0   Public Participation 

The public participation requirements for the RAW process include: 

• The development of a community profile,  
• Publishing a notice of the availability of the RAW for public review and comment,  
• Making the RAW and other supporting documents available at DTSC’s office and on DTSC’s publicly-

accessible EnviroStor database,  
• Responding to public comments received on the RAW. 

In accordance with the Community Profile prepared for this Site, the following additional activities will be conducted.  

• A fact sheet will be sent out to the site mailing list describing the Site and the proposed removal action.  
• A public review and comment period of 30 days will be provided. 
• A public meeting or workshop will be held if there is sufficient community interest. 

Once the public comment period is completed, DTSC and SMUD will review and respond to the comments received. 
The RAW will be revised, as necessary, to address the comments received. If significant changes to the RAW are 
required, the RAW will be revised and be resubmitted for public review and comment. If significant changes are not 
required to the RAW, the RAW will be modified and DTSC will approved the modified RAW for implementation. 
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9.0   California Environmental Quality Act Documentation 

The California Environmental Quality Act (CEQA), modeled after the National Environmental Policy Act 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 approval. It has no agency enforcement tool but allows challenge in courts. 

A CEQA project is a project that has a potential for resulting in a direct physical change in the environment. CEQA 
applies to all discretionary projects proposed to be carried out or approved by California public agencies, unless an 
exemption applies. 

In accordance with CEQA, SMUD, in coordination with DTSC, prepared a Final Initial Study and Proposed Mitigated 
Negative Declaration (IS/MND) for the 59th Street Remediation and Demolition Project, which includes the soil 
removal proposed in this Interim RAW and the building and pavement demolition necessary to support 
implementation of the selected removal action. The IS/MND was made available for public review on 
18 January 2022, and a public meeting took place on 3 February 2022 in support of the CEQA public review 
process. The IS/MND was finalized on 4 April 2022 (Ascent Environmental, 2022). 
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Transportation Plan 
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Sampling and Analysis Plan 
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