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Executive Summary 

This draft Cleanup Action Plan (dCAP) describes the cleanup actions selected by the Washington State 

Department of Ecology (Ecology) for the Rainier Mall site (Site), generally located at 4208 Rainier 

Avenue South in Seattle, Washington, and as shown on Figures 1 and 2. 

This dCAP was prepared by Ecology in collaboration with Urban Environmental Partners llc (UEP) 

working on behalf of Rainier & Genesee, LLC and Lake Union Partners (LUP) Affiliates. 

This dCAP was prepared in compliance with the Model Toxics Control Act (MTCA), the Revised Code of 

Washington (RCW) 70A.305, Washington Administrative Code (WAC) ch. 173-340. This dCAP describes 

Ecology’s proposed cleanup actions for this Site and sets forth the requirements that the cleanup must 

meet. 

Soil explorations, monitoring well installations, and soil, groundwater, and soil gas sampling were 

completed at the Site as part of the Remedial Investigation (RI) to characterize the nature and extent of 

the contamination throughout the Site. 

A Feasibility Study (FS) was also completed to evaluate potential remedial alternatives for the Site based 

on proven remedial technologies. The FS included a disproportionate cost analysis (DCA) of remedial 

alternatives to evaluate the ratio of environmental benefit to cost.  

As discussed in the draft RI/FS Report, cleanup is warranted to remediate contaminated soil, and 

groundwater at the Site (UEP, 2021). Ecology’s selected remedial action, as described in this dCAP, 

includes targeted contaminated soil removal, soil heating and contaminated vapor removal, and 

injection to promote chemical and biological breakdown of contaminants dissolved in groundwater.  

1.0 Introduction 

This dCAP describes the cleanup action selected by Ecology for the Site (Voluntary Cleanup Program 

[VCP] ID NW3261) generally located at 4208 Rainier Avenue South in Seattle, Washington (Property) as 

shown on Figures 1.  

As established in WAC Chapter 173-340-200, a “Site” is defined by the full vertical and lateral extent of 

contamination that has resulted from the release of hazardous substances into the environment. For the 

purposes of this cleanup action plan, the Site is defined by the following two remedial action areas:  

1. Soil and groundwater impacted by the historical release of chlorinated volatile organic 

compounds (CVOCs) associated with former dry-cleaning operations on the southern portion of 

the Property and adjacent rights-of-way (ROWs); and,  
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2. Soil impacted by creosote treated wood pilings used for the construction of a retail building on 

the northern portion of the Property.  

1.1 Document Purpose 

This dCAP was prepared in compliance with MTCA RCW 70A.305, and WAC Chapter 173-340. This dCAP 

describes the cleanup actions selected by Ecology for the Site and provides additional information in 

accordance with WAC 173-340-380(1)(a).  

The purpose of the dCAP is to identify the selected cleanup actions for the Site and to provide an 

explanatory document for public review. More specifically, this dCAP:  

• Describes the Site;  

• Summarizes current Site conditions; 

• Summarizes the cleanup action alternatives considered in the remedy selection process; 

• Describes the selected cleanup action for the Site and the rational for selecting this alternative;  

• Identifies Site-specific cleanup levels and points of compliance for each hazardous substance 

and medium of concern for the proposed cleanup action; 

• Identifies applicable state and federal laws for the proposed cleanup action 

• Identifies residual contamination remaining on the Site after cleanup and restrictions on future 

uses and activities at the site to ensure continued protection of human health and the 

environment; 

• Discusses compliance monitoring requirements; and, 

• Presents the proposed schedule for implementing the CAP. 

2.0 Site Description 

The Property consists of a two King County Tax Parcels (#7950301480 and #7950301485), comprising 

2.33 acres, addressed at 4208 Rainier Avenue South in Seattle, Washington (Figures 1 and 2). The 

Property is located at the northeast corner of South Genesee Street and Rainier Ave South.  

The following is an abbreviated legal description of the Property as provided by the King County 

Department of Assessments: 
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SQUIRES LAKESIDE ADD & POR VAC ALLEY ADJ LESS ST 

Plat Block: 9  

Plat Lot: 7 THRU 38 

The Site is defined as areas where contamination has come to be located because of releases from the 

subject Property. The Site comprises the Property (4208 Rainier Avenue South), part of the Rainier 

Avenue and South Genesee Street ROWs adjacent to the Property, and a small portion of the property 

to the south of Genesee.  

2.1 Current Condition 

The Property is currently vacant and all on-site structures and improvements are unoccupied and sealed 

from access and use. A 36,071 square foot (sf) vacant, former retail structure located on the northern 

portion of the Site and associated asphalt parking lot to the south covers the Property. Except for small 

landscape planting areas within the parking lot, the entire Site is capped with either concrete or asphalt 

cover. 

The primary topographic gradient at the Site is gently sloped from west to east, with a localized 

depression throughout the central portion of the parking area. Elevations range from approximately 47 

feet above mean sea level (AMSL) (NAVD 88 datum) near the western Property boundary, to 

approximately 42 feet AMSL within the localized depression.  

2.2 Historical Land Use Summary 

According to historical land use research conducted by Hahn and Associates, Inc. (Hahn) in 2000 as part 

of Phase I and Phase II Environmental Site Assessments (ESAs), the Property was formerly developed 

with up to three separate dry-cleaning facilities on the southwestern portion of the Property as shown 

on Figure 2. These historical dry-cleaners reportedly operated in three distinct locations between 

approximately 1930 and 1968. The buildings were removed from the Property between 1967 and 1978. 

According to Hahn’s Phase I ESA, the current single-story retail building was constructed on the north 

end of the Property around 1967 and was initially occupied by a Safeway Store No. 441 (Safeway No. 

441). Safeway No. 441 ceased operations in approximately 1998, and the structure was then expanded 

and converted into a mixed-use mall (Rainier Mall) supporting multiple retail tenants. Rainier Mall 

closed in August of 2016 and has remained vacant since that time.  

Historical building plans associated with the construction of the Safeway No. 441 indicate the building 

was constructed on approximately 174 treated wooden piles (Figures 3 and 4). Wooden piles of this era 

were commonly treated with creosote, which contains chemical compounds such as polycyclic aromatic 

hydrocarbons (PAHs). 
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2.3 Groundwater Use Assessment 

Seattle Public Utilities provides the potable water supply to the City of Seattle. According to King 

County’s Interactive Map for the County’s Groundwater Program, there are no designated aquifer 

recharge or wellhead protection areas within several miles of the Site (King County iMAP 2020). There 

are no active water supply wells within a 0.5‐mile radius of the Property (Ecology 2020). 

The King County Board of Health requires connection to an existing water system where available (BOH-

Code-Title-12, Section 12.32.010). The City of Seattle supplies potable water to the entire City; 

therefore, groundwater cannot be used as a potable water supply within the City limits. Local 

groundwater, both shallow and deeper occurrences, in the vicinity of the Property does not serve as a 

source of drinking water. 

3.0 Summary of Site Contamination 

This section describes the contamination found at the Site and human health and environmental concerns 

resulting from this contamination. 

The primary contaminants of concern (COCs) associated with the dry-cleaning operations include the 

chlorinated volatile organic compounds (CVOCs): tetrachloroethylene, also known as perchloroethylene 

(PCE) and its degradation compounds trichloroethylene (TCE), cis-1, 2-dichloroethylene (cis-1,2-DCE), 

trans-1,2-dichloroethylene (trans-1,2-DCE), and vinyl chloride (VC) in soil and groundwater. The COCs 

associated with creosote treated woodpiles are the carcinogenic PAHs in soil. Figure 16 depicts the 

conceptual site model (CSM) from the RI. The CSM figure illustrates that CVOCs and PAHs in soil have 

complete exposure pathways for ingestion, dermal contact, and inhalation for present and future Site 

occupants. Figure 16 also shows a complete exposure pathway for CVOCs in groundwater through 

potential inhalation and dermal contact exposures for present and future occupants of the Site. 

Between 2017 and 2020, multiple environmental investigations were performed on the Site to evaluate 

the nature and extent of the release(s) on the Site. Detailed summaries of these investigations are 

presented within UEPs draft RI/FS Report, dated April 3, 2021. 

The types and locations of the historic explorations from the investigations are depicted on Figure 5, 

while the cumulative soil, groundwater and soil gas data results from the studies are tabulated on Tables 

1 through 8.  

The data results for soil, groundwater and soil gas samples from the studies are depicted by location on 

plan view Figures 6 through 9, and select data is depicted on cross sectional Figures 11 through 14. 
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The RI was performed to collect data necessary to adequately characterize the release(s) at the Site for 

the purposes of developing and evaluating remedial alternatives consistent with WAC 173-340-350(7). 

The release characterization is commonly referred to as the CSM, which is summarized below. 

3.1 Source Areas 

3.1.1 CVOCs 

The results of the RI indicate that the CVOC impacts confirmed in soil and groundwater beneath the Site 

are the result of dry-cleaning facilities that operated in the southwest corner of the Property. A minor 

surficial release may have also occurred near the northern dry-cleaning operation, but shallow soil in 

this area shows minimal impacts and does not appear to represent a significant source of CVOC impacts 

at the Site. 

No chlorinated solvent releases from the former dry cleaner(s) are ongoing at the Site (all historical dry-

cleaning machinery and operations  are gone). The highest soil and groundwater concentrations of 

CVOCs indicate the source area is generally defined by locations of MW01, MW05, MW13, MW25, 

MW30, and MW31. The contaminated soil in this area continues to act as a source of CVOCs to 

groundwater and soil gas. Contaminated groundwater in these areas also continues to act as  sources to 

soil gas. 

3.1.2 PAHs in Soil 

A second source area of the Site is associated with treated wood piles that support the vacated Safeway 

building on the north half of the Property. The pile layout, circa 1967, is shown on Figure 3. As shown on 

Figure 9, the presence of PAH compounds above cleanup levels was localized to a few inches around 

each treated pile. Groundwater data from monitoring wells (MW32 and MW33) downgradient from the 

pile system under the building provide empirical evidence that groundwater is not likely impacted by the 

presence of the treated piles (Table 8). 

3.2 Contaminants of Concern 

Based on the results of the RI, the COCs for the southern portion of the Site include PCE, TCE, cis-1,2-

DCE, trans-1,2-DCE, 1,1-DCE, and VC from the historic dry cleaner operations. PAHs in soil directly 

adjacent to the creosote treated piles were also identified as a COC in the northern portion of the Site. 

3.3 Media of Concern 

Soil and groundwater are the confirmed media of concern for the Site. Soil vapor will be retained as a 

media of concern for future on-Site structures. CVOC concentrations detected in shallow groundwater 

exceed the MTCA Method B Groundwater Screening Level for indoor air risks associated with potential 
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vapor intrusion. However, soil gas/vapor sampling results have not indicated an elevated risk for vapor 

intrusion for current on-Property structures (Figure 8; Table 7). 

3.4 Subsurface Conditions 

3.4.1 Soil Conditions 

The Seattle Geologic Map indicates the Site is underlain by fill over Recessional Lacustrine soil. Based on 

the Site explorations, the fill consists of a highly variable mixture of gravel, sand, clay, and silt; and wood 

and concrete debris have been observed in places. The thickness of the fill ranges from approximately 8 

to 17 feet below ground surface (bgs). 

Underlying the fill in some explorations, an organic-rich silty sand to sandy silt was observed, generally 

less than 1-foot thick. This soil is likely a recent wetland deposit associated with the former stream.  

The fill and wetland deposit are underlain by Recessional Lacustrine soil. The Recessional Lacustrine soil 

consists of mostly a silty clay although in some areas silt is the predominate soil type. In several 

explorations the clay was relatively plastic. Reddish brown mottling was observed in the upper portions 

of the deposit, likely due to iron oxide staining, which indicates the movement of water through the soil. 

The Recessional Lacustrine deposit ranges in thickness from approximately 10 to 20 feet. 

In the central portion of the CVOC impacted area, a sand layer with varying amounts of silt and 

occasional gravel is present below the Recessional Lacustrine deposit, and likely represents Recessional 

Outwash. The Recessional Outwash forms a channel-like structure running from northwest to southeast 

as shown on Figure 10. Also shown on Figure 10, the sand channel thickens from just a couple of feet in 

the northwest to approximately 15 feet to the southeast, with a decrease in the silt content to the 

southwest area of the Site. 

Underlying the Recessional deposits are glacially consolidated soils. Based on the Seattle Geologic Map 

and our experience in the Seattle area, these soils are likely Pre-Vashon in age. In general, these soils 

consist of clay and silt, with some of the silt deposits exhibiting a till-like texture. These deposits are 

hard to very hard. 

Although it was not observed on the Site, the Seattle Geologic Map shows a bedrock outcropping 

approximately 2 blocks south of the Site roughly parallel to South Alaska Street. 

3.4.2 Groundwater Conditions 

The depth to groundwater was measured in each of the Site monitoring wells and, the depth to 

groundwater ranges from approximately 6 to 15 feet bgs. The depth to water measurements were 

converted to elevations based on the recent survey of the wells. Groundwater elevations range from 

approximately 32 to 37 feet AMSL across the Site.  
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The groundwater elevations were contoured to identify groundwater flow patterns using data collected 

on April 14, 2020, as shown on Figure 15. The groundwater contours indicate that groundwater flows 

toward the primary area of soil contamination at the Site, then flows to the southeast toward 

monitoring well MW20. This flow pattern is a function of the sand channel observed at the Site, which 

provides a lower resistance to flow than the clay and silt, and serves as a preferential pathway for 

groundwater flow. 

The hydraulic gradient across the Site ranges from approximately 0.1 feet per foot between monitoring 

wells MW05 and MW12 to 0.005 feet per foot between monitoring wells MW10 and MW20. These 

gradients are consistent with the soil conditions at the Site, with higher resistance to flow within the silt 

and clay resulting in higher gradients, and lower hydraulic gradients within the sand channel. 

Monitoring wells that are known to be screened within the Recessional Outwash unit (MW09, MW25, 

and MW26) produced mean hydraulic conductivity values ranging from 0.0008 to 0.0018 centimeters 

per second (cm/s). While those that appear to be screened within the Recessional Lacustrine unit 

(MW16 and MW18) produced slow recovery and low mean hydraulic conductivity values between 

0.00019 and 0.000024 cm/s, which indicate that the sand layer is likely not present in this area, or is 

relatively thin at these locations. This data is consistent with the relatively low levels of contamination in 

groundwater in MW16 and MW18 when compared to other wells on Site. 

3.5 Distribution of Contamination in Soil 

CVOC concentrations in soil were identified in two areas: a) the primary source area, which contains 

concentrations ranging from 0.049 milligrams per kilogram (mg/kg) to 510 mg/kg and may support 

some, but limited areas of residual PCE in soil, which could be contributing to groundwater impacts; and 

b) the leading plume edge that contains detectable PCE concentrations in saturated soil ranging from 

0.027 mg/kg to 2.2 mg/kg which is likely more representative of impacted groundwater coming into 

contact with the soil. This soil area is not considered a continued source of groundwater impacts. 

The lateral extent of CVOC soil contamination within the source area is limited to the southwestern 

corner of the Property, potentially extending underneath Rainier Avenue S (Figure 6). The northern limit 

is defined by the absence of impacts in borings B-6, B-8, B07, B08, and UB17; the eastern limit is defined 

by the absence of impacts in borings B09, UB18, and UB19; the southern limit is defined by the absence 

of impacts in borings SB05, TB07, B-2, and B13; and the western limit is defined by the absence of 

impacts in the angle borings B12 and B16 at locations beneath the western adjacent ROW. It should be 

noted that shallow soil samples, between approximately 0 and 16 feet bgs beneath the western 

adjacent ROW could not be collected due to the presence of multiple utilities.  

The lateral extent of CVOC soil contamination within the leading plume edge is limited to the 

southcentral portion of the Property, the southern adjacent ROW, and the northern portion of the 
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adjacent property to the south. These impacts are bounded laterally by the lack of soil contamination 

within the saturated Recessional Outwash sand in borings UB21 through UB23 (Figure 6).  

The vertical extent of CVOC soil contamination within the source area ranges from approximately 10 

feet bgs to approximately 35 feet bgs, while the vertical extent of soil contamination within the leading 

plume edge ranges from approximately 25 to 35 feet bgs within the saturated Recessional Outwash 

sand. The vertical extents in both zones are limited by the presence of glacially consolidated silt and clay 

consistently encountered around 35 to 40 feet bgs (Figures 11 through 14).  

As explained in Section 4.4 and Section 6.1.4 below, there is also a small and isolated area of shallow soil 

with PCE at boring UB15 at a depth of 6 feet bgs on the north, central portion of the Site as shown on 

Figure 6. This soil will be excavated for off-site disposal as a simple source removal effort. 

The lateral extent of PAH soil contamination associated with the creosote treated pile assemblage is 

limited to approximately 3 inches from the surface of each pile, with the vertical extent limited to the 

depth of the piles. 

3.6 Distribution of Contamination in Groundwater 

The lateral extent of groundwater contamination at the Site is limited to the southwestern portion of 

the Property, extending south beneath the adjacent ROW to the northern portion of the south adjacent 

property. 

The northern plume boundary is defined by the absence of impacts in monitoring well MW03; the 

eastern leading plume edge is represented by the slight concentrations detected in MW02; the 

southeastern plume boundary is defined by the absence of impacts in monitoring well MW24, and the 

southern plume boundary is defined by the absence of impacts in monitoring wells MW21 through 

MW23 (Figure 7). The most recent groundwater sampling events did not detect CVOC concentrations in 

monitoring wells MW10 or MW20, indicating the groundwater plume may not extend far beyond the 

southern Property boundary, however this Site area will be considered impacted until four consecutive 

quarters of compliant groundwater data can be obtained. 

The western plume boundary had previously been defined by the absence of CVOC contamination in the 

groundwater collected from MW06 and MW07. However, CVOC concentrations were recently detected 

in MW06 during the March 12, 2020 sampling event; the groundwater collected from MW07 contained 

no detectable concentrations of CVOCs, consistent with previous sampling results. Access limitations 

due to utilities within the ROW of Rainier Avenue South prohibit the collection of more meaningful data 

(Figure 7) further to the west of MW06. Based on the CSM, the contaminant transport mechanisms at 

the Site (fill depth, groundwater gradient and flow direction) do not support a westerly migration of 

contaminants, therefore MW06 will be used to monitor the western plume boundary in combination 
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with monitoring of vapors in the adjacent sewer main. The minor PCE concentrations recently shown in 

groundwater in this area will be treated by the selected remedial approach for the Site. 

3.7 Contaminant Fate and Transport 

3.7.1 Chlorinated Solvent 

The understanding of the CVOC transport at the Site is based on soil and groundwater conditions 

observed during the RI and the distribution of contamination in the subsurface. Contamination appears 

to have moved through the fill material to the top of the native soil, which generally consists of silt and 

clay, then contamination has generally migrated from west to east on top of this confining layer. 

Over time, the chlorinated solvents have migrated downward through the upper native silt and clay into 

variable lenses of sand. These sand layers have been shown to be less continuous within the source 

area, and then are more continuous to the south and east. In a number of explorations, the sand lens is 

observed at a depth ranging from approximately 20 to 35 bgs as shown on Figure 10. This sand channel 

provides a pathway for contaminants in groundwater to migrate vertically downward, and 

downgradient to the southeast from the major area of soil contamination. 

The sand channel is underlain by dense, hard glacially consolidated till and fine-grained soil. These soils 

have a low hydraulic conductivity and serve to reduce the downward migration of contamination. UEP 

identified that the glacially consolidated soils served as the downward limit of Site contamination. 

The downgradient extent of groundwater contamination above cleanup levels is the south edge of the 

Property at the South Genesee Street boundary based on the most recent groundwater sampling data 

(monitoring wells MW10, MW11, and MW20).  

The general absence of off-Property groundwater contamination (with the exception of very low levels 

within and across South Genesee Street) is attributed to anaerobic degradation that is occurring at the 

dissolved phase plume edge. Once PCE enters the subsurface, chemical processes such as hydrolysis, 

direct mineralization, and/or reductive dehalogenation by endemic bacteria facilitates a natural 

reduction or breakdown of the PCE into non-hazardous components. Biological attenuation processes 

such as reductive dechlorination and cometabolic degradation may also affect the reduction of PCE 

under conducive subsurface conditions. As reductive biodegradation of PCE occurs, we find the PCE 

degradation compounds in the plume to include TCE, cis‐1,2‐DCE, trans‐1,2‐DCE, and VC. In most of the 

monitoring wells where PCE has been detected in groundwater at the Site, these degradation products 

are present, including TCE, cis-1,2-DCE, and VC, demonstrating the biological degradation and possibly 

chemical attenuation processes are occurring at the Site. This process is most evident in the samples 

collected from monitoring wells MW01, MW05, MW09, MW12, MW13, MW16, MW18, MW25, MW26, 

MW30, and MW31, which all show the presence of these degradation compounds. 
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In addition, during the August 2020 groundwater sampling event, the average dissolved oxygen (DO) 

and oxidation-reduction potential (ORP) values within the primary area of groundwater contamination 

were approximately 0.57 milligrams per liter (mg/l) and -8.2 millivolts (mV), respectively, as shown by 

data presented in Table 9. These values for these groundwater parameters indicate that there is 

anaerobic biological activity occurring. According to United States Geological Survey (USGS) Scientific 

Investigations Report 2006-5030, dissolved-oxygen concentrations greater than 1 mg/L generally 

indicate aerobic conditions and concentrations less than 1 mg/L indicate one of the anaerobic 

conditions. Regarding the ORP values, a positive value is representative of an oxidized state and a 

negative value indicates a reduced state.  

 3.7.2 Evaluation of Empirical Data for PAHs Associated with Treated Wood Piles  

Under WAC Chapter 173-340-747(9), Ecology allows for empirical demonstrations to show that minor 

cleanup level exceedances in soil have not, and will not, cause an exceedance of applicable groundwater 

cleanup levels and that no exposure scenarios are represented by the environmental conditions on the 

Property. WAC 173-340-747(9) states the following:  

(b) Requirements. To demonstrate empirically that measured soil concentrations will not cause an 

exceedance of the applicable ground water cleanup levels established under WAC 173-340-720, the 

following shall be demonstrated: 

(i) The measured ground water concentration is less than or equal to the applicable ground water 

cleanup level established under WAC 1733-340-720; and 

(ii)  The measured soil concentration will not cause an exceedance of the applicable ground water 

cleanup level established under WAC 173-340-720 at any time in the future. Specifically, it must be 

demonstrated that a sufficient amount of time has elapsed for migration of hazardous substances from 

soil into ground water to occur and that the characteristics of the site (e.g., depth to ground water and 

infiltration) are representative of future site conditions. This demonstration may also include a 

measurement or calculation of the attenuating capacity of soil between the source of the hazardous 

substance and the ground water table using site-specific data.  

(c) Evaluation criteria. Empirical demonstrations shall be based on methods approved by the 

department. Those methods shall comply with WAC-173-340-702(14), (15), and (16). 

As shown on Figure 9 and tabulated on Table 4, the PAH impacts in soil associated with the treated piles 

are present above cleanup levels within a limited 3-inch radius around each timber pile. However, the 

Site meets the empirical demonstration requirements for groundwater stated above. The limited PAH-

impacted soil that is present immediately adjacent to the piles has not and will not cause exceedances 

of the applicable groundwater cleanup levels. This scenario is shown based on the following conditions: 
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• Soil samples and multiple groundwater samples collected from UB32/MW32 and UB33/MW33 

installed in the downgradient direction from the treated pile assemblage, have not exhibited 

detectable concentrations of PAHs. To date, four consecutive quarterly groundwater samples 

have been collected from MW32 and MW33 (Table 8). These compliant soil and groundwater 

results for properly placed monitoring wells indicate that soil impacts associated with the 

creosote-treated timber piles beneath the existing building have not leached and have not 

caused exceedances of applicable groundwater cleanup levels; and,  

• Since the 1968 construction of the retail structure, the Property has remained developed with 

the existing building encompassing a treated wood pile foundation. Property conditions have 

been consistent over that time; therefore, the creosote-treated wood timber piles have been in 

place for over 52 years. This period is a sufficient amount of time for the PAHs present in soil to 

have leached into groundwater, however the data collected from monitoring wells MW32 and 

MW33 show that leaching has not occurred at the Site, and is not likely to occur in the future. 

Based on these results, the soil to groundwater pathway is incomplete. Human exposure scenarios 

including direct contact can be managed through targeted remediation efforts and implementation of 

engineering and institutional controls where appropriate. 

3.8 Proposed Cleanup Levels 

The following soil, groundwater, and soil gas cleanup levels were utilized to determine the extent of 

contamination at the Site subject to remedial action under MTCA. The Site RI/FS contains specific details 

surrounding the development and selection of the proposed cleanup levels. 

3.8.1 Soil Cleanup Levels 

Cleanup levels for soil are based on MTCA Method A levels for Unrestricted Land Use or the most 

conservative Method B calculated values. Cleanup levels for COCs in soil at the Site are presented in the 

table below, and shown on attached Tables 1 and 4 with the cumulative soil sample data. 

Contaminant of 
Concern 

MTCA Method A or B Cleanup Level 
Milligrams per kilogram (mg/kg) 

Sources 

PCE 0.05 MTCA Method A Soil 
Cleanup Levels for 
Unrestricted Land Use;  
WAC 173-340-
740(2)(b)(i); 
 Table 740-1; and Method 
B – CLARC (2021) 

TCE 0.03 

cis-1,2-DCE 160 

trans-1,2-DCE 1,600 

1,1-DCE 4000 

VC 0.67 

PAHs 0.1* 

*Total concentrations that all carcinogenic PAHs (cPAHs) must meet using the toxicity equivalency 

methodology. 
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3.8.2 Groundwater Cleanup Levels 

Cleanup levels for groundwater are based on MTCA Method A Cleanup Levels (if established) or MTCA 

Method B Cleanup Levels (for drinking water use). Cleanup levels for COCs in groundwater at the Site 

are presented in the table below, and are also shown on attached Tables 5, 6, and 8 with the cumulative 

Site groundwater data.  

Contaminant of 
Concern 

MTCA Method A or B 
Cleanup Level 

Microgram per liter (ug/L) 
Sources 

PCE 5.0 MTCA Method A Groundwater 
Cleanup Levels for 
Unrestricted Land Use; 
WAC 173-340-740(2)(b)(i); 
Table 720-1; and Method B – 
CLARC (2021) 
 

TCE 5.0 

cis-1,2-DCE 16.0 

trans-1,2-DCE 160.0 

1,1-DCE 400.0 

VC 0.2 

PAHs 0.1* 

*Total concentrations that all cPAHs must meet using the toxicity equivalency methodology. 

3.8.3 Soil Gas Screening Levels 

Soil gas screening levels are based on MTCA Method B calculated values considered protective of indoor 

air. These values are presented on Table 7 and vary based on the depth at which the gas sample is 

collected. 

3.9 Points of Compliance 

The point of compliance is the location where the cleanup level shall be attained. 

3.9.1 Point of Compliance for Soil 

The standard point of compliance (POC) for direct contact is throughout the Site, from ground surface to 

15 feet bgs. This is the depth at which one would reasonably assume workers could encounter 

contaminated soil during construction or development activities. In situations where achieving the 

standard POC is not practicable, a conditional POC may be established and institutional controls 

implemented to prevent direct contact and protect human health and the environment. 

UEP proposed a standard POC for CVOC contamination in soil in the southern portion of the Site and a 

conditional POC for the PAH contaminated soil adjacent to the treated wood piles beneath the existing 

retail structure on the northern portion of the Site. The conditional POC for PAHs in the soil is supported 

through empirical demonstration discussed in the FS and summarized in Section 4.3 below. 
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3.9.2 Point of Compliance for Groundwater 

The standard POC for groundwater is throughout the Site from the uppermost saturated zone extending 

vertically to the lowest depth, which could potentially be affected by the release at the Site.  

3.9.3 Point of Compliance for Soil Vapor 

The POC for soil vapor is throughout the Site and will be achieved when concentrations of COCs in soil 

gas and groundwater are below the vapor intrusion screening levels considered protective of indoor air, 

or when engineering controls are in place to prevent exposure. If engineering controls are used due to 

soil gas or groundwater detections, analytical sampling will be required to show exposure through vapor 

intrusion to indoor air is not present. 

3.10 Exposure Pathways 

This section discusses the confirmed and potential human health and ecological exposure pathways at 

the Site. 

3.10.1 Soil Pathway 

Potential exposure pathways for soil contamination include: volatilization into soil vapor and 

subsequent exposure through the vapor pathway discussed below; via the direct contact pathway, 

which comprises direct contact via dermal contact with and/or ingestion of soil beneath the Site; and 

soil to groundwater transport and subsequent exposure through the groundwater pathway discussed 

below. 

Contamination at the Site is currently capped with asphalt or concrete. Until such time that the soil 

contamination is removed, remediated or institutional controls are in place to prevent direct contact, 

this pathway will be considered complete. 

3.10.2 Groundwater Pathway 

Potential exposure pathways for groundwater contamination include volatilization into soil vapor and 

subsequent exposure through the vapor pathway discussed below, or via the direct contact pathway, 

which comprises both the dermal contact and ingestion pathways. 

Dermal contact scenarios could include construction workers encountering shallow seated groundwater 

during remediation or utility work, therefore this exposure pathway will remain complete until 

contamination is remediated or institutional controls are in place to prevent direct contact. 

Based on the groundwater use assessment discussed in Section 2.3, the risk of ingestion of 

contaminated groundwater at the Site is low; however, this aquifer represents a potential future source 

of drinking water and cannot be deemed non-potable based on current conditions. Therefore, this 
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exposure pathway will remain complete until contamination is remediated or institutional controls are 

in place to prevent potable groundwater classification and use. 

3.10.3 Vapor Pathway 

The air-filled pore space between soil grains in unsaturated soil is referred to as soil gas or soil vapor. 

Soil vapor can become contaminated from the volatilization of contaminants adsorbed to soil mineral 

surfaces and/or dissolved in groundwater and can pose a human exposure risk via inhalation.  

The CVOC concentrations detected in shallow groundwater exceed the MTCA Method B Groundwater 

Screening Level for indoor air risks associated with potential vapor intrusion through typical off-gassing, 

in addition to vapor transport within utility lines such as the adjacent sewer main. Therefore, this 

pathway will remain complete until soil and groundwater contamination no longer present a threat of 

volatilization or engineering controls are in place to prevent exposure. 

Soil gas samples previously collected adjacent to the existing structure and within the sewer main are 

too far from the primary source area to be representative of conditions in that area, where future 

structures may be erected.  

4.0 Feasibility Study Summary 

The purpose of the FS was to develop and evaluate remedial alternatives for the Site and to select the 

most appropriate alternative based on the procedures in WAC 173-340-350(1) through (8). The FS 

process is briefly summarized below, while the detailed analysis is presented in UEPs RI/FS Report.  

4.1 Justification for Selection of Remedy 

The selected cleanup action is a comprehensive final remedy for the Site that complies with all the 

applicable remedy selection requirements under MTCA. Specifically, the MTCA regulation, WAC 173-

340-360(2)(a) provides that a cleanup action must include the following threshold remedial action 

objectives (RAOs): 

• Protects Human Health and the Environment: The selected remedy will protect human health 

and the environment in both the short- and long-term. The remedy will permanently reduce the 

identified risks presently posed to human health and the environment, both in its current and 

future uses. 

• Comply with Cleanup Standards outlined in WAC 173-340-700 through 173-340-760: The 

selected remedy is expected to comply with the cleanup standards for groundwater and soil at 

the POCs within a reasonable timeframe. 
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• Comply with Applicable State and Federal Laws: The selected remedy is expected to comply 

with all state and federal laws and regulations. 

• Provides Compliance Monitoring: The selected remedy will include compliance monitoring for 

soil and groundwater to assess the performance, effectiveness, and permanence of each 

remedy element. 

MTCA (173-340-360(2)(b) also requires that the cleanup alternative: 

• Use permanent solutions to the maximum extent practicable; 

• Provide for a reasonable restoration time frame; and 

• Consider public concerns on the proposed cleanup action alternative. 

The overall RAO for the Site is to address impacted subsurface soil and groundwater that represent 

potentially complete contaminant exposure pathways identified in the CSM and as shown on Figure 16. 

Due to planned residential uses, the Site will satisfy the unrestricted land use requirements. Therefore, 

the cleanup objectives for the Site will address the following potential exposure pathways of Site COCs 

for current and future site uses: 

• Direct contact with contaminated soil in the saturated and unsaturated zones; 

• Groundwater for drinking water use; and, 

• Soil gas (from impacted groundwater and soil) and vapor intrusion to indoor air. 

4.2 Remedial Action Areas 

For development and cleanup considerations, including duration of cleanup implementation and timing, 

the Site is divided into two separate Remedial Action Areas (RAAs). The two RAAs are distinguished by 

the extent of impacts associated with the CVOC release(s) and the extent impacts associated with the 

creosote treated piles; based on our understanding of the CSM, these RAAs do not overlap.  

4.3 Lot Boundary Adjustment 

The development construction work on the Property is expected to proceed as two separately 

permitted and phased developments. The first development will occur on the southern portion of the 

Property and consist of a mix of underground parking, at-grade retail, and several floors of multi-family 

apartments. The second development will occur on the northern portion of the Property and consist of a 

slab-on-grade, multi-family housing unit. The Property has been separated into two parcels with a Lot 

Boundary Adjustment (LBA) as shown on Figures 17 and 18. 

This LBA division has created a 43,754 square foot (SF) “North Parcel” as shown on Figure 17. The 

remaining area of the Property comprises the 67,589 SF “South Parcel”. The planned redevelopment 
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uses of the North Parcel and South Parcel are depicted on Figure 18. Note on Figure 18 the location of 

the shared “drive aisle” that is located on the South Parcel, but intended to support access to parking for 

both planned developments. 

The two RAAs do not coincide with the Lot Boundary Adjustment. The extent of impacts associated with 

the creosote treated piles covers portions of both the North Parcel and South Parcel. The extent of 

impacts associated with the CVOC release covers a portion of the South Parcel and extends to the west 

and south of the South Parcel. 

4.4 Creosote Treated Piles – Focused Feasibility Study Summary 

A focused feasibility analysis was conducted and compared three remedial alternatives (P1, P2 and P3) 

for addressing soil contamination related to the presence of treated wood piles on the Property. The 

piling plan presented on Figure 3 shows the foundation system for the original construction of the 

Safeway building. This plan shows 3 sets of 3 piles, 20 sets of 2 piles, and 125 individual piles for a total 

of 148 pile systems, and a total of 174 individual piles beneath the original building. 

Alternative P1 involved the full removal of all 174 existing piles and associated contaminated.  

Alternative P2 involved the removal of the top 4 feet from all 174 existing piles and associated 

contaminated soil; this removal would also facilitate utility infrastructure installation for the proposed 

new building.  

Alternative P3 involved the repurposing of serviceable, existing wooden piles into the structural system 

for the slab-on-grade concrete floor of the planned new building on the North Parcel. As described in 

the RI/FS Report, the development team and their structural and geotechnical engineers assessed the 

structural conditions of the existing pile system in representative areas within the vacant Safeway 

building and concluded that the piles were in a satisfactory structural condition and could be 

repurposed to support the new building floor slab. Any piles that would not serve a structural purpose 

would be removed under this remedial action alternative. Under the current development plan, this 

would include 16 piles located beneath the proposed drive isle on the South Parcel. 

The three alternatives were evaluated based on Ecology’s criteria in MTCA, which include: 

protectiveness, permanence, effectiveness over the long term, management of short-term risk, 

technical and administrative implementability, and public concerns.  

Based on the evaluation, Alternative P3 – Repurpose for Re-Use Existing Piles, was determined to have 

the highest environmental benefit per dollar spent, while still providing an approach that is protective of 

human health and the environment. The cost-to-benefit analysis is presented on Table 10. From the FS, 

a summary of the main elements of Alternative P3 include: 
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• The pile and cap and surrounding soil (approximately 1 to 3-feet bgs) will be exposed and 

removed and replaced with a new pile cap system; 

• A new concrete foundation, reinforced with rebar spanning the repurposed piles, will be poured 

and connected to the piling system; 

• The new concrete slab will act as a barrier from contacting the residual PAH contaminated soil 

that will remain after development (Engineering Control); 

• An Environmental Covenant that documents and records the existence of residual PAH 

contaminated soil on the North Parcel will be filed with King County; and, 

• Piles that would not serve a structural purpose will be removed completely, along with the halo 

of contaminated soil around each pile. This would include 16 piles located beneath the proposed 

drive isle on the South Parcel. No additional action, including Engineering Controls or Covenant 

will be required for this area.  

4.5 CVOC Plume – Feasibility Study Summary 

Each potentially applicable technology for addressing chlorinated solvents has limitations, they were 

initially screened for the highest likely success at the Site in accordance with guidance in WAC 173-340-

350(8)(b), with an emphasis on protectiveness, permanence, as well as the ability to be integrated with 

a post cleanup development use of the Property: 

• Monitored Natural Attenuation (MNA) was retained as a viable alternative, but only for use in 

combination with another technology (excavation), which would eliminate the source area. 

• Soil Vapor Extraction (SVE) was retained for use in combination with other technologies (Dual 

Phase Extraction [DPE] and Electrical Resistive Heating [ERH]) and is intended to be an ancillary 

part of the treatment system to address volatized organics. 

• Air sparging has been shown to be effective in treating contaminated groundwater, and so was 

retained for use in combination with other technologies. Air sparging could be applied as the 

primary treatment method to address the dissolved phase organics in groundwater. 

• Traditional groundwater pump and treat was rejected because it would be operationally difficult 

to integrate into the residential development, creating equipment access issues, odors/vapors, 

and disruption of normal residential activities.  

• The DPE technology was retained for consideration in use with a combination of similar 

technologies that are effective at addressing high concentration contaminants in groundwater. 
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• In-situ reactive barriers were rejected as they generally serve as a boundary treatment 

technology to prevent further migration of a contaminant plume. 

• In-situ thermal treatment was retained because it provides permanent, expeditious and reliable 

treatment of CVOCs, regardless of concentration or environmental media. 

• Excavation and off-Site disposal was retained because it is permanently effective and reasonable 

expeditious, depending on the accessibility of the impacted media. 

• In-Situ Chemical Oxidation (ISCO) and In-Situ Chemical Reduction (ISCR) both appear to be viable 

alternatives based on the pilot test results discussed in the RIFS report; however, only ISCR was 

retained due to the anaerobic environment that already exists at the Site. 

Utilizing the retained technologies above, five remedial alternatives were developed for further 

evaluation. Each of the five remedial alternatives include the excavation of shallow (6 feet bgs) CVOC 

impacted soil near UB15 (in the northwest corner of the southern parcel, see Figure 22). Source removal 

was the most permanent approach in this limited isolated area during preliminary remedial alternative 

screening and a feasibility level assessment was not performed. As such, the remedial alternatives 

evaluated for the southern portion of the Property in the FS were focused on the CVOC release from the 

southern dry-cleaning operation(s) only.  

Below is a detailed description of each alternative along with, when appropriate, a qualitative statement 

of the effectiveness of the selected technologies. 

4.5.1 Alternative 1 (Baseline): Excavation and Disposal of Soil with In-Situ Chemical Reduction (ISCR) 

using SZVI 

Alternative 1 was developed as the baseline for comparison with other alternatives, as it was considered 

the most practicable permanent solution for the Site. Its objective was to permanently remove, through 

excavation, the Site’s source of CVOCs in a very short timeframe, before site development begins. 

Following source removal by excavation, residual groundwater impacts would be treated at a relatively 

short time period through in-situ chemical reduction using sulfidated micro ZVI (SMZVI).  

Compliance groundwater monitoring would potentially continue for about two years during or after 

development of the Property. The estimated cost of this alternative was $6.7 million. 

4.5.2 Alternative 2: Excavation and Disposal of Soil with MNA of Groundwater 

Alternative 2 objective is to permanently remove the Site’s source of CVOCs in a very short timeframe, 

before site development begins. Following source removal by excavation, residual groundwater impacts 

would be managed by MNA in accordance with Ecology guidance.  
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The remediation timeframe after source removal for the groundwater to reach cleanup levels under 

MNA conditions was estimated at 10 to 15 years. 

This remedial alternative also included the following elements: 

• Installation of soil vapor controls in the future building; 

• Periodic indoor air monitoring of the new building; and, 

• Institutional Controls, such as deed restrictions due to the prolonged restoration timeframe. 

The scope and cost for this alternative was not dependent on development plans, since this work would 

be performed either before development (excavation) or after construction of the building (MNA 

process). The vapor mitigation features would be integrated into the architectural designs for the 

building. The estimated cost of this alternative was approximately $6.9 million. 

4.5.3 Alternative 3: Dual Phase Extraction (DPE) with Air Sparging (AS) 

Alternative 3 applied a DPE technology to remediate soil and groundwater.  

Because the recovery of CVOCs by groundwater pumping alone is generally not cost-effective, this 

technology is often applied in conjunction with air sparging to provide additional groundwater 

treatment. This alternative did not include a MNA task, as the alternative assumed that DPE would 

continue until soil and groundwater had achieved their Cleanup Levels.  

The rate of treatment for this technology is slow and would likely to lead to a long restoration 

timeframe. Once the DPE equipment is in place, development in the treatment zone could not begin 

until cleanup goals are met. 

This remedial alternative also included the following elements: 

• Installation of soil vapor controls in the future building; 

• Periodic indoor air monitoring of the new building; and, 

• Institutional Controls, such as deed restrictions due to the prolonged restoration timeframe.  

Alternative 3 installation and operation costs were estimated at $4.4 million and assumed 10 years of 

operation. 

4.5.4 Alternative 4: Electrical Resistive Heating (ERH) with Soil Vapor Extraction (SVE) 

Cleanup Action Alternative 4 utilized ERH/SVE to treat all of the Site CVOC contaminated soil and 

groundwater that exceeds cleanup levels in the impacted areas. 
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The ERH technology applies high electricity voltages to a network of subsurface electrodes, and the 

resistance to electrical conductance heats soil and groundwater in the treatment area between 

electrodes to close to the boiling point of water (100oC) when enough energy is applied. Soil vapors 

containing the volatilized contaminants are then collected by SVE and treated.  

The ERH/SVE system would operate for a period of about 6 months, with daily/weekly/monthly 

operations, monitoring, maintenance, and air and water discharge compliance sampling. 

This alternative did not include a MNA task, as the alternative assumes that ERH/SVE would continue 

until soil and groundwater had achieved their cleanup levels in the source area. Due to access issues, 

active ERH/SVE was not planned for impacted groundwater at the southern ROW at Genesee; however, 

performing cleanup of the upgradient source area would enhance the attenuation in this area within the 

operation timeframe. 

The scope and cost for this alternative was not dependent on development plans, since this ERH would 

be completed prior to groundbreaking for development. The implementation of this remedial 

alternative assumed that post cleanup site conditions would not require vapor mitigation features for 

the development. The estimated cost of this alternative was $5.0 million.  

4.5.5 Alternative 5: Electrical Resistive Heating (ERH)/SVE with In-Situ Chemical Treatment by 

Reduction/ISCR and Enhanced Reductive Dechlorination (ERD) 

Remedial Alternative 5 incorporated ERH/SVE technology at the primary source area and in-situ 

chemical treatment by injection into the dissolved phase groundwater plume outside the primary source 

area to augment the enhanced biological reductive dechlorination (ERD) and degradation of the CVOCs. 

ISCR/ERD would be performed using the injection of electron donor chemicals into the trailing plume 

(e.g., downgradient of the source area) of the CVOC impacted groundwater. The assumed radius of 

influence for the injected chemical is 20 feet. ISCR/ERD would be use an aqueous solution of SMZVI 

combined with a bio-degradation enhancer compound called 3D micro-emulsion (3DME) with bio-

dechlor inoculum (BDI), which is a proprietary and patented blend of oleic acids and 

lactates/polylactates plus an engineered dehalococcoides dechlorinating bacteria species, which are 

injected as an aqueous emulsion. The goal of ERH combined with ISCR/ERD is to restore the Site source 

soil and impacted groundwater to concentrations that are below the Site cleanup levels within a 

reasonable timeframe (before development construction) and not require long term monitoring (e.g., 

MNA) .  

The ERH/SVE with ISCR system was anticipated to occur over a total 8 to 12-month period, which would 

include two rounds of ISCR injection events. 
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The scope and cost for this alternative was not dependent on development plans, since the work would 

be completed before development begins. Compliance groundwater monitoring could continue during or 

after development of the Property. The estimated cost of this alternative was $3.2 million.  

4.6 Evaluation and Selection of Remedial Alternative 

A comparative benefit analysis was performed for the five remedial alternatives in accordance with WAC 

173-340-350(8) and WAC 173‐340‐360[3][f], which resulted in the following comparative benefit scores: 

• Alternative 1 – 8.4 

• Alternative 2 – 6.3 

• Alternative 3 – 4.2 

• Alternative 4 – 6.8 

• Alternative 5 – 7.4 

The analysis indicates that Alternative 1 has the highest benefit to the environment, however this is 

prior to consideration of cost. 

Cost. The relevant project cost to consider for evaluation includes the cost of design, construction, 

operation and maintenance and long-term monitoring. Cost estimates for treatment technologies shall 

describe pretreatment, analytical, labor, and waste management costs. The design life of the cleanup 

action shall be estimated, and the cost of replacement or repair of major elements shall be included in 

the cost estimate.  

The total estimated life-cycle costs (e.g., design, implementation, O&M and closure) for Alternatives 1 

through 5 were estimated as follows: 

• Cleanup Action Alternative 1— Excavation and Disposal of Soil with Treatment of Residual 

Groundwater using ISCR: $6.7 million. This alternative represented the second highest cleanup 

cost, although this cost was essentially equal to Alternative 2. 

• Cleanup Action Alternative 2— Excavation and Disposal of Soil with Monitored Natural 

Attenuation of Groundwater: $6.9 million. This alternative represented the highest cleanup cost. 

• Cleanup Action Alternative 3 – Air Sparge/Soil Vapor Extraction (AS/SVE) and Groundwater 

Extraction (Dual Phase Extraction): $4.4 million. This alternative represents a relatively 

moderate cleanup cost. 

• Cleanup Action Alternative 4— Electrical Resistive Heating (ERH): $5.0 million. This alternative 

represented a relatively moderate to high cleanup cost. 
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• Cleanup Action Alternative 5— Electrical Resistive Heating (ERH) with In-Situ Chemical 

Treatment: $3.2 million. This alternative represented the most moderate cleanup cost. The cost 

was less than Alternative 4 due to the focusing of the ERH treatment within the primary source 

area and implementing a more cost effective but successful technology (ISCR) within the 

dissolved phase plume. 

Utilizing the comparative benefit scores and estimated costs, a DCA was conducted in general 

accordance with methodology provided by Ecology WAC 173‐340‐360(3)(e). A benefit-to-cost ratio was 

developed for each alternative by dividing the numeric comparative benefit score total by the 

estimation of cost (in millions). The larger value is considered greater benefit per dollar spent. Tables 11 

and 12 provide a summary and graphic representation of this relationship. The results of the DCA 

showed that Alternative 5 – ERH/SVE with ISCR/ERD is the preferred remedial alternative for the Site. 

5.0 Preferred Remedy from FS Summary 

5.1 CVOCs in the Southern Portion of the Site 

Alternative 5 is the preferred alternative resulting from the DCA. It includes the application of ERH/SVE 

to the primary source area of highest soil and groundwater contamination and the injection of chemical 

treatment in the dissolved portion of the groundwater plume. The results of the ISCO and ISCR pilot 

tests discussed within the RI/FS Report also confirmed the use of injection technology into the dissolved 

phase contaminants in the sand aquifer reaches the desired radius of influence. 

Monitoring well data shows the presence of PCE degradation products in the monitoring wells 

downgradient from the primary source area. The average dissolved oxygen and oxidation reduction 

potential content in the dissolved phase plume area shows anaerobic conditions that could readily be 

enhanced. Based on these factors, an in-situ injection technology involving SMZVI to support and 

continue the ZVI process from the ERH electrodes, coupled with injection of 3DME/BDI solutions to 

enhance the biological degradation activity already present at the Site was selected for the ISCR 

injectates. Additional details of this enhanced reductive dechlorination process are presented in Section 

6.1.2 below. 

5.2 PAHs in the Northern Portion of the Site  

The selected remedy for the PAHs in the northern portion of the Site is Alternative P3 – repurposing of 

the existing piles for reuse as the foundation support for the slab-on-grade floor of the planned building. 

The existing pile caps and surrounding shallow contaminated soil will be removed to prepare the piles 

for reuse. The selection of this remedial alternative will require a covenant on that portion of the 

development site.  
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Piles that do not serve a structural purpose for the new development, such as those in the drive-aisle 

area of the southern parcel, the remedy is large diameter auger excavation and full removal of piles and 

impacted soil as a performance based remedial action. 

5.3 PCE Contaminated Soil in the Area around UB -15 

The shallow soil in and around boring UB-15, which contains PCE above cleanup levels, have been 

bounded using soil data from UB27, UB28, UB29, and B10. The impacted material is less than 6-feet 

deep. The soil in this area will be excavated and properly disposed. Subsequently, soil confirmation 

samples will be collected to show compliance in this area (Figure 22). 

6.0 Description of the Cleanup Action Plan 

This section presents the Ecology selected cleanup action for the site. These are the components that 

will be implemented in order to cleanup and confirm the remediation of soil and groundwater beneath 

the site containing concentrations of COCs exceeding the cleanup levels. More specific plans including 

the basis for design for ERH, and for the ISCR groundwater treatment are provided in technical 

supporting documents from selected remedial subcontractors in Appendices A and B, respectively. 

Compliance monitoring is required for all cleanup activities. 

The final design of the ERH system, ISCR/ERD treatment program, excavation, and pile and surrounding 

soil removal will be presented in an Engineering Design Report (EDR). The EDR will be prepared prior to 

initiating cleanup construction activities.  

6.1 Cleanup Action Components 

6.1.1 Electrical Resistive Heating/Soil Vapor Extraction (ERH/SVE) 

The ERH/SVE system will encompass approximately 9,000 square feet and consist of 54 electrodes and 8 

temperature monitoring points (TMPs) that will be installed at the approximate locations shown on 

Figure 19. The planned uniform spacing for electrodes is  approximately 15-feet in the full treatment 

area, but the electrode depths vary by treatment interval, from 10 to 35 feet bgs in the center of the 

primary source area – Area A (green), from 10 to 30 feet bgs in Area B (red), and from 10 to 20 feet bgs 

in Area C (brown) to the north. The treatment intervals are consistent with the intervals in which CVOCs 

were detected during the Site investigation. 

The electrodes are comprised of a conductive, and permeable backfill material with copper wires placed 

at intervals in the un-cased backfill material, as shown in a schematic of the electrode construction 

provided in Appendix A. The backfill material in each electrode consists of ZVI filings and granular iron 

shot mixed with graphite as filler. The electrodes serve to heat the impacted soil and groundwater area 
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for the ERH/SVE treatment as described below. The ZVI component of each electrode also functions to 

promote the electrochemical abiotic reduction of chlorinated contaminants to benign, non-toxic end 

products (ethene and chlorine ions), as shown in the following chemical equations: 

Feo → Fe2+ + 2e(-) and PCE + 8e(-) + 4H(+) → Ethene + 4 Cl(-) 

The ZVI electrochemical treatment of dissolved phase chlorinated solvents is on-going after ERH energy 

is turned off, and the electrode system in the treatment area serves as a long-term groundwater 

polishing stage to address potential irregularities of the ERH treatment process. 

In the ERH/SVE stage of treatment, soil and groundwater is heated to an average temperature of 

approximately 100 degrees Celsius to convert the CVOCs to vapor phase for subsequent recovery by soil 

vapor extraction at the top of each electrode. During heating, the subsurface temperature is constantly 

monitored at the TMPs located within the treatment area. As shown in the electrode diagram, steel 

pipes under vacuum are installed at the top of each electrode for the collection of generated soil vapor. 

These vacuum extraction pipes capture and convey soil vapor and steam from the subsurface treatment 

area to an on-site, above-ground and secure treatment building. The treatment building consists of a 

power control unit (PCU), steam condenser, two SVE blowers and carbon units to treat the recovered 

condensate and soil vapor generated by the vacuum system. The carbon treated condensate water is 

returned to the electrode system to keep the soil treatment area moist, and facilitate additional vapor 

recovery processes. 

ERH Construction Activities 

TRS Group is a company that specializes in thermal remediation technologies. TRS will be directing the 

design, installation, operation, and removal of the ERH system. The following major activities will be 

planned and completed in sequence to perform ERH treatment of soil and groundwater within the 

indicated area: 

• ERH construction drawings will be finalized and used for bidding electrode and temperature 

monitoring probe installation as per the TRS plan. Bids for installation will be obtained from 

licensed drillers; 

• A thermal treatment system Operations and Maintenance Plan (O&M Plan) will be 

prepared; 

• A suitable power drop for the system design will be permitted and installed under SCL 

oversight; 

• Air permit and treated water discharge permits will be obtained; 
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• Traffic control plans and street use permits will be obtained as required for planned ROW 

activities, such as loading and unloading of equipment, and removal of excavated soil; 

• Mobilization of equipment and materials will commence once suitable site security fencing 

and monitoring surveillance with trespass sensors are installed; 

• Waste containment/storage bins will be supplied to collect/store drilling cuttings from 

installation of electrodes in the ERH treatment area; 

• Two additional monitoring wells will be installed with stainless steel well screens in the ERH 

treatment are for compliance monitoring; 

• Completed electrodes and TRS power control units will be tested and approved with SCL 

participation; and, 

• An interlock security connection will be made from security monitoring sensors and the ERH 

PCU to prevent contact voltage with trespassers or unauthorized access.  

System Start Up 

Once all system components are installed and checked, the following protocol will be completed to 

initiate ERH treatment: 

• Complete third-party electrical inspection (if required, by SCL); 

• Provide and install flow measuring devices and vacuum gauges to ensure data collection 

outlined in this technical approach. Please note: flow cannot accurately be determined in 

pipes or other locations containing steam; 

• Supply vapor-phase granular activated carbon (VGAC) vessels for vapor treatment. TRS will 

provide design specifications for vessels at completion of 100 percent design; 

• Supply two 200-pound liquid-phase granular activated carbon (LGAC) vessels for liquid 

treatment; 

• Provide design specifications for vapor-phase carbon treatment; 

• Equipment operational verification; 

• Data acquisition verification. TRS will confirm that all electronic data collection is occurring 

according to the design; 

• ERH system interlock verifications and safety checks; 

• ERH system voltage safety checks and required corrections; 



September 23, 2021 

P a g e  26 

• Pre-start-up equipment function testing; and, 

• Completion of Start-up Checklist. TRS safety procedures require completion of an extensive 

checklist before the first application of ERH power to the treatment volume, including:  

o Site access controls, security system components and confirmation of interlock 

testing of the operations system in the event of a security breach; 

o Site-specific hazards and mitigation techniques; 

o Inspection of all emergency response equipment and completion of training for all 

project team members (both TRS and non-TRS staff) on emergency response; 

o TRS will provide written notification to Rainier & Genesee, LLC, that TRS must be 

notified before any digging occurs on the Site or within 50 feet of the property; 

This “pre-dig” requirement is also described on warning signs that TRS will post on 

the remediation area fence at the Site; and, 

o TRS will need to periodically complete testing to confirm that surface voltages are 

safe for public access. These measurements will be made within 20 feet of the 

treatment area.  

System Operations, Monitoring, and Reporting 

Once installation and system startup operation checks and testing are completed, power application to 

the treatment area will be continuous (24 hours/7 days) except for system adjustments, maintenance, 

or scheduled soil and groundwater performance/compliance sampling events, until the performance 

goals are accomplished. The SVE system will be operated for approximately 14 days following electrical 

shutdown to the ERH probes. Shut-down of the SVE system will be based on assessment of the air 

monitoring results of the influent air concentrations. 

The following monitoring and reporting operations will be completed during the ERH treatment period: 

• ERH system application verification. TRS will confirm through manual readings that energy 

application is occurring according to the ERH system design. TRS will continue to optimize 

the approach throughout operations; 

• Establishment of baseline vapor recovery flow and subsurface vacuum conditions; 

• Provide operational oversight and monitoring of the heating, vapor capture, and 

temperature monitoring systems. TRS will collect and record temperature readings at least 

once a day; 
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• On-site checks, including electrode current surveys and voltage safety surveys will occur 

weekly; 

• ERH Equipment maintenance, including PCU, condenser, and blower, and TRS-owned liquid 

carbon treatment vessels. UEP is responsible for maintaining the vapor carbon treatment 

equipment; 

• Provide Bi-weekly operational status reports provided in electronic format. Reports include 

temperature, power, energy, and condensate rates along with recommendations for 

performance sampling and system optimization; 

• Provide estimation of the appropriate schedule to collect performance soil and groundwater 

samples. Each TRS weekly report will include an updated estimate of the optimal time to 

conduct the next round of groundwater and soil sampling events;  

• Provide alarm or emergency response. In the event of an emergency situation, TRS will 

either respond in person or direct emergency responders to the Site within 4 hours. TRS will 

identify and appropriately respond to non-emergency alarm conditions within 48 hours; 

and, 

• Coordinate change-out of VGAC after a vessel show signs of breakthrough, and change-out 

of the LGAC after the first vessel shows signs of breakthrough. Prior to the first change-out 

event for both VGAC and LGAC, UEP staff will collect a sample for analysis for profiling and 

disposal. TRS expects change-outs to occur with the system shut down for less than 8 hours. 

Demobilization and Final Reporting 

The power inputs to the ERH system will be turned off when groundwater data for indicated compliance 

monitoring wells in the ERH treatment area are confirmed to meet MTCA Method A cleanup levels. 

Approximately 60 days from ERH completion and power cut-off, demobilization of the TRS treatment 

system will be initiated. The field activities and reporting will include the following: 

• Power cables and all power control units and other TRS operations equipment will be 

removed; 

• The SVE components of each electrode will be removed and annular space will be grouted; 

• The subsurface component of the ERH electrodes containing ZVI and graphite will be left to 

continue as an ISCR groundwater treatment polishing step; 

• TRS will prepare a final report that summarizes the ERH system installation, power 

application to the subsurface over time, subsurface temperatures over time, and CVOC 
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extraction data. The report will include the following information, records, and 

measurements: 

o As-built drawing package; 

o Site background and construction description; 

o Total energy application; 

o Power delivery and energy usage summaries; 

o Temperature profiles at various points during operations; 

o A summary of pneumatic control throughout operations; 

o Vapor stream parameters including flow, vacuum, and volume; 

o Condensate production, blow down discharge, and water balance; 

o Any major operational changes; 

o Soil result analysis (based on samples collected and analytical results provided by 

others); and, 

o Tabulated analytical data and mass removed calculations. 

Summary of ERH Plan 

After installation of the electrodes, TMPs, and the vapor extraction mechanical and treatment 

equipment, the system will undergo startup and testing. After system testing, electrical power will be 

applied to the Site ERH treatment zone continuously except during system adjustments and routine 

maintenance. Thermocouples in the TMPs will be monitored continuously using the PCU and remote 

monitoring systems, to allow power distribution adjustments to effect even soil heating. The PCU is a 

variable transformer system capable of providing three simultaneous power outputs and automatically 

adjusting applied voltages. During operations, the heating contractor will monitor the system remotely 

and perform site visits every other week for visual inspection and maintenance of the ERH components 

of the system. Additional trips would be made as necessary to ensure that the ERH system is functioning 

efficiently and effectively, as designed. Upon completion of design heat temperature and electrical 

power inputs, confirmation monitoring will be completed.  

The total treatment time for ERH is expected to be between 140 and 180 days to achieve the cleanup 

levels. 
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6.1.2 In-Situ Chemical Reduction/Enhanced Reductive Dechlorination (ISCR/ERD) 

ISCR/ERD is a process that involves the injection of electron donor chemicals into groundwater and/or 

soil for the purpose of rapid contaminant destruction, first with electrochemical reduction by ZVI 

contact, and then biological degradation by enhanced bacterial action. Regenesis is the supplier of 

SMZVI and 3DME/BDI and the anticipated vendor for injecting the treatment chemicals to accomplish 

ISCR/ERD. Technical documents regarding this technology provided by Regenesis is included in Appendix 

B. 

The proposed ISCR/ERD application treatment areas are shown on Figure 19. The primary treatment 

area downgradient of the source area measures approximately 6,000 square feet with a treatment 

thickness of up to 15 feet in the saturated sand layer. A total of 6,000 pounds of SMZVI and 6,000 

pounds of 3DME/BDI will be injected into approximately 19 injection points/wells as shown with their 

overlapping radius of influence. The concentrated injectates will be mixed on site with potable water for 

a total injection volume of 18,000 gallons, or about 950 gallons per injection point. The product 

application will target an injection interval within the sand channel approximately 20 to 35 feet below 

ground surface, from the southern edge of the ERH treatment zone to the south property line at South 

Genesee Street. In addition to the downgradient groundwater plume, ISCR/ERD will be used to target 

several smaller areas of groundwater contamination. These include: 

• Two injection points near monitoring well MW08 along Rainier Avenue South with a total 

injection volume of about 2,000 gallons; 

• Two injection points near monitoring well MW17 in the middle of the site with a total injection 

volume of about 2,000 gallons; and, 

• Three injection points near monitoring well MW20 on the south side of South Genesee Street 

with a total injection volume of about 3,000 gallons. 

The depth interval for injection at smaller areas will depend on the subsurface conditions observed 

during drilling of the injection wells, and depth of observed contamination from previous explorations. 

The 19 injection point locations are anticipated to be installed using direct push drilling methods with 

the injection points consisting of 1-inch diameter schedule 40 PVC or stainless steel depending on their 

proximity to the ERH treatment area. We anticipate that the primary injection area in the sand channel 

would be injected into at a rate of 4 to 8 gallons per minute and at pressures between 5 to 20 psi at the 

wellhead. During the full ISCR treatment, at least 4 injection points will be injected into simultaneously. 

For the other injection areas to be treated by ISCR/ERD, we anticipate the flow rates will be lower and 

injection pressures higher depending on the soil conditions at each location. The injection project is 

estimated to take up to 10 field days to complete.  
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Injection methodology will be similar to that used during the pilot tests discussed in the RI/FS Report, 

with up to 4 injections performed simultaneously to better control the distribution of SMZVI and 

3DME/BDI in the subsurface. 

Injection for the main area of ISCR/ERD within the sand channel will start at the downgradient edge of 

the groundwater plume along South Genesee Street, and along the east boundary, and move northward 

toward the center of the Site for the subsequent injection rows. The goal of this injection sequencing is 

to start the injection rows from the downgradient side of the plume, and proceed with injections 

moving in the upgradient direction, which will reduce the potential for the injection process to cause 

any plume migration in the downgradient direction. 

The field injection will be performed using similar equipment and procedures utilized during the pilot 

tests. Specific target depths, pressures, and flow rates at each injection point will be assessed at the 

time of injection. Optimal injection conditions will be present within the Recessional Outwash sand 

channel observed at a depths ranging from approximately 20 to 35 bgs, which corresponds to the 

distribution of contamination down-gradient of the source area. 

During ISCR/ERD injection, existing monitoring wells that have not been utilized for injection will be 

periodically monitored to observe the progress and radius of influence of the injection; specifically, this 

involves visual observations for discoloration of groundwater, indicating the presence of injectate, and 

monitoring of DO and ORP values. 

6.1.3 PAH Contaminated Soil Remediation  

The proposed remedy for addressing the creosote treated piles beneath the existing retail structure is to 

repurpose the serviceable, existing wooden piles into the structural system for the slab-on-grade 

concrete floor of the planned new building on the north portion of the Property. However, piles that are 

located outside of the footprint of the new development, which do not serve a structural purpose, will 

be removed as discussed below. 

Figure 20 depicts the location of the 16 piles present in the proposed drive isle and Figure 21 illustrates 

the methods to be used to remove the piles and associated halo of contaminated soil. After the former 

Safeway building and floor slab are demolished, the extent of PAH impacts in soil around the piles in the 

drive aisle will be confirmed by representative sampling using geoprobe borings as shown on Figures 20 

and 21. At each proposed location for Borings UB43, UB44, and UB45 on the figures, a 2-inch soil core 

will be collected at a vertical distance of 5-feet bgs, and at a horizontal distance 6 inches away from the 

outer edge of the pile as illustrated on Figure 21. For example, if the pile is 2 feet (24”) in diameter as 

illustrated, then the soil core will be collected at a distance of 18-inches to 20-inches from the center of 

the pile, placing the sample adjacent to the outside diameter of a 3-foot diameter caisson, and 6-inches 

away from the outer edge of the pile. The soil samples collected in this manner at UB43-45 will provide 
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soil confirmation data for the removal of treated piles and impacted soil in the drive aisle area of the 

parcel. 

After soil confirmation samples are collected, each pile within the drive isle will then be extracted using 

a vibration hammer clamped to the pile, which will be vibrated out of the ground to full removal. Next a 

large diameter caisson pipe will be vibrated down around the pile extraction hole. As shown on the 

Figure 21 insets, a large diameter augur will advance through the caisson to remove the halo of 

impacted soil to a stockpile and then off-site to proper disposal. The soil removal process by auger is 

facilitated by the caisson. After soil removal, the caisson is slowly extracted by the vibration hammer as 

controlled density fill (CDF) is placed in the augured opening. The caisson controls sidewall caving in the 

saturated zone, and keeps the drilled pile hole open for complete filling to depth. 

This field method of using pile extraction and contaminated soil auguring facilitated by a caisson pipe 

does not allow access to the sidewalls for each pile that is removal. Consequently, the soil confirmation 

samples will be acquired before pile removal at the outer limit of the planned caisson, using the 

exploration method as described above, and as presented on Figures 20 and 21. 

6.1.4 Excavation of PCE Contaminated Soil in the Area at UB-15 

Shallow soil containing PCE to approximate depths of 6-feet bgs in this location will be excavated with 

conventional means and transported as Contained-In Waste to an appropriate municipal Subtitle D 

landfill, permitted to accept this material. The extent of the excavation will be confirmed with 

performance/compliance soil samples in all four sidewalls and the bottom of the excavation. Impacted 

soil will be removed until remaining soil meets the cleanup levels.  

6.1.5 Engineering Controls  

The selected remedy for the CVOC plume is intended to meet cleanup levels for unrestricted land use. If 

confirmation monitoring indicates cleanup levels have been met, no engineering controls are proposed 

for this area of the Site. If confirmation monitoring has not been completed before redevelopment 

begins, a vapor barrier and passive venting will be incorporated into building design plans. 

The concrete slab on grade for the future building in the area of the existing former Safeway structure is 

intended to act as a barrier to direct contact exposure to PAH contaminated soil left in place. 

6.1.6 Institutional Controls  

Areas of the Site where contamination is left in place above cleanup levels will require an environmental 

covenant (EC). The EC will restrict excavation activities in the vicinity of known contamination and will 

restrict the use of groundwater for any purpose without prior authorization from Ecology. 
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As discussed in Section 4.3, the Property has been separated into two, legal parcels with a lot line 

boundary adjustment as shown on Figure 17 (North Parcel and South Parcel). Under this proposed 

cleanup plan, no contamination will remain above cleanup levels on the South Parcel, therefore only the 

North Parcel is planned to be subject to an EC. If CVOC concentrations on the South Parcel are detected 

in excess of Method A Cleanup Levels during confirmation monitoring, an environmental covenant may 

be required on the South Parcel until cleanup levels are met. 

6.1.7 Project Timeline 

The remedial cleanup as described has numerous component activities that will take about 12 months 

to complete, including final design, mobilization, and implementation. The ISCR GW injection phase will 

come first. The soil removal at UB15, and then the ERH treatment in the source area will follow the ISCR 

injection. The pile removal in the drive aisle will be integrated with development activities in the South 

Parcel. A tentative project schedule for the component activities of the remedial process is provided as 

Appendix D. It should be noted that the scheduled start date is driven by the completion of a 

prospective purchaser consent decree (PPCD), and is therefore subject to change. 

7.0 Compliance Monitoring 

There are three types of compliance monitoring identified for remedial cleanup actions performed 

under MTCA (WAC 173-340-410): protection, performance, and confirmation monitoring. A paraphrased 

definition for each is presented below (WAC 173-340-410[1]). 

• Protection Monitoring—To evaluate whether human health and the environment are 

adequately protected during construction and the operation and maintenance period of an 

interim action or cleanup action. 

• Performance Monitoring—To document that the interim action or cleanup action has attained 

cleanup standards.  

• Confirmation Monitoring—To evaluate the long-term effectiveness of the interim action or 

cleanup action once cleanup standards or other performance standards have been attained. 

7.1 Protection Monitoring 

A Site-Specific Health and Safety Plan (HASP) will be prepared for the cleanup action that meets the 

minimum requirements for such a plan identified in federal (Title 29 of the Code of Federal Regulations) 

and state regulations (WAC 296). The HASP identifies known Site hazards and monitoring protocols to 

mitigate these hazards for on-Site workers. The plan will also address the concern over the potential for 

large-scale vapor transport within adjacent sewer conduit during ERH operation. Increased CVOC 
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concentrations in sewer gas are not anticipated given the limited operational downtime of the ERH 

vapor capture system and understanding that the side sewer lines on the Property have been previously 

capped; however, this will be verified with empirical data. 

During operation of the ERH system, sewer gas samples will be collected at the locations shown on 

Figure 5 (Sewer North and Sewer South) to assure that the CVOC volatilization is not producing a vapor 

encroachment condition for adjacent structures. This sampling will be conducted on a bi-weekly basis 

using the methodology discussed below: 

The sewer gas samples will be prepped for collection by lowering a section of rigid inert tubing to the 

approximate depth of each sewer main (~10 feet bgs).  

The samples will be collected utilizing 1-liter Summa canisters fitted with flow regulators calibrated to a 

rate of between 150 to 200-milliliters per minute (ml/min). 

The gas samples will be analyzed for target list VOCs by EPA Method TO-15 and concentrations will be 

compared to MTCA Method B Screening Levels for sub-slab soil gas. 

7.2 Performance Monitoring 

Performance monitoring includes the collection of soil samples from within the ERH/ISCR Treatment 

Areas in representative areas to show that treatment of soil is being accomplished by the remedial 

methodology. Performance monitoring for soil conditions will be conducted in the primary source area 

during the operations of the ERH treatment period. 

7.2.1 Soil Performance Monitoring 

Performance monitoring for ERH treatment will be conducted throughout the treatment period by daily 

monitoring of the temperature probes recording the soil treatment process, and by regular testing of 

CVOC content in the SVE condensate. When the temperature monitors for the treatment area show that 

average soil temperatures have met a temperature of 88 degrees Centigrade (~ 190 degrees 

Fahrenheit), then 2 performance borings will be drilled within the central core area of the ERH 

treatment area to test soil and check ERH treatment progress. Soil samples will be collected in the two 

soil borings to depths of 30 feet in the approximate locations shown on Figure 22.  

Sampling Methods  

Soil sample collection will follow the TRS protocol supplied as Appendix C. 

Sample Analysis  

Soil samples will be submitted to an Ecology-accredited analytical laboratory for the following analytical 

methods:  
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• CVOCs by EPA Method 8260C 

Concentrations will be compared to the MTCA Method A cleanup levels for soil (Table 740-1 of WAC-

173-340). The laboratory detection limits will be sufficient to detect the COCs at concentrations at, or 

below the MTCA cleanup levels. 

7.2.2 Groundwater Performance Monitoring 

Pre-Treatment Monitoring Round  

Prior to groundwater treatment by ERH and ISCR, all existing wells on the Property within the Site 

(inclusive of MW20) will be sampled to establish pre-treatment groundwater baseline conditions. For 

performance and compliance purposes, the existing monitoring wells MW02, MW03, MW04, MW06, 

MW07, MW10, MW11, MW20, MW25, MW30 and MW31 as shown on Figure 23 will be tested for 

CVOCs. 

In addition, for performance and compliance sampling, two additional monitoring wells will be installed 

in the ERH treatment area (MW36 and MW37, constructed with stainless steel well screens and riser 

pipes to withstand ERH temperatures), and one additional PVC monitoring well (MW38) will be installed 

in the ISCR area. Locations of these 3 additional compliance monitoring wells are shown on Figure 23. 

Groundwater Performance Monitoring Round 

Performance monitoring will commence once multiple lines of evidence indicate that the ERH 

remediation is complete. Multiple lines of evidence include, but are not limited to, subsurface 

temperatures, PCE vapor extraction rates, and performance monitoring results. Wells to be sampled will 

include those sampled in the pre-treatment monitoring round (Figure 23). When the analytical data 

results from the performance monitoring has met MTCA Method A cleanup levels, the data will indicate 

that the remedial action objectives (MTCA Compliance) have been achieved. If the first round of 

performance monitoring does not indicate cleanup to remedial action objectives, the ERH runtime will 

be extended based on monitoring results. Additional performance monitoring will be completed as 

necessary to show remedial action objectives have been met.  

Groundwater Sampling Methods 

Groundwater well purging and sampling will be performed using the TRS hot water sampling protocol as 

provided in Appendix C. This is to ensure that sampling methodology is consistent with those utilized 

during ERH operations. 

The general procedures to be followed are described below: 

• Connect ¼-inch Teflon sample tubing from a pre-installed valve on the head of the well, to a 

cooling coil and place the coil in a bucket or cooler with ice to form an ice bath. 
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• Connect a pump to the cooling coil and connect the cooling coil discharge tubing to a flow-

through cell with calibrated meter probes/sensors securely held in the flow-through cell. 

• Connect tubing from the discharge of the flow-through cell to the purge water collection bucket.  

• Groundwater samples will be collected following stabilization of temperature, pH, specific 

conductance, turbidity, dissolved oxygen, and oxidation-reduction potential. If the monitoring 

well is completely dewatered during purging, samples will be collected when the groundwater in 

the well has recovered to at least 80 percent of the pre-purge casing volume. 

• Each sample container will be labeled with the date and time sampled, well identification 

number, project number, and preservative(s), if any. All sample collection information will be 

documented on a sample COC form; the sample will be placed in a cooler chilled to near 4 

degrees Celsius and transported to the laboratory. The COC protocols will be maintained during 

sample transport and submittal to the laboratory. 

• Purge water will be temporarily stored in an appropriately labeled container at the Property 

pending receipt of waste profiling results. An estimated volume of 10 gallons of purge and 

decontamination water is anticipated to be generated during each performance sampling event. 

• Non-reusable sampling and health and safety supplies and equipment will be disposed of in an 

appropriate waste dumpster at the Property. 

• The well cap and monument will be secured following sampling. Damaged or defective well caps 

or monuments will be noted and scheduled for replacement, if necessary. 

Sample Analysis  

Samples will be submitted to an Ecology-accredited analytical laboratory, on a standard turnaround 

time. Groundwater performance and confirmation samples will be analyzed for CVOCs by EPA Method 

8260C.  

Concentrations will be compared to MTCA Method A cleanup levels for groundwater (Table 720-1 of 

WAC-173-340) to evaluate the groundwater conditions beneath the Site. 

7.3 Confirmation Monitoring 

Confirmation monitoring will commence a minimum of three months following ERH system shutdown.  

7.3.1 Soil Confirmation Monitoring 

Groundwater quality will be used to empirically demonstrate that soil compliance has been achieved at 

the Site. Monitoring wells MW25, MW31, MW36, and MW37 will be used as the compliance monitoring 
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locations for the ERH treatment area; while monitoring wells MW02, MW03, MW04, MW06, MW10, 

MW11, MW20, MW30, and MW38 will be used as compliance monitoring locations for the ISCR 

treatment area. 

The groundwater quality for the Site will serve as empirical evidence that soil compliance conditions 

have been met.  

To confirm that cleanup levels have been achieved, the concentrations of COCs will be compared to 

their respective cleanup levels and, if applicable, evaluated in accordance with the Ecology document 

Statistical Guidance for Ecology Site Managers (Ecology 1992). As detailed in the guidance, confirming 

whether the Site is clean is based on a comparison of the 95th percent upper confidence limit on the 

mean (UCL95) with the defined cleanup level. Each sample collected will be analyzed at detection limits 

low enough to detect compliance with the cleanup levels. The resulting data will then be tested for 

conformance with distributional assumptions (normal versus lognormal) and the UCL95 calculated based 

on the methods described in Ecology’s 1992 guidance document. 

If the UCL95 for a specific chemical does not exceed the cleanup level, then the Site is considered clean; 

otherwise, it is still considered contaminated. The Site is considered clean when the UCL95 for each COC 

is less than its respective cleanup level.  

7.3.2 Groundwater Conformation Monitoring 

Once the performance monitoring suggests that the MTCA compliance has been met, groundwater 

samples will be collected on a quarterly basis from each compliance monitoring well (same wells as the 

Pre-Treatment monitoring round) as shown on Figure 23. During ERH treatment and then the 

subsequent development construction, the indicated monitoring wells will be protected, or if damaged, 

replaced. Monitoring well MW03 will be used as an upgradient well for compliance evaluation. Sampling 

and analytical methods will be the same as for the performance monitoring (Section 7.2.2).  

Once four consecutive post-remediation groundwater sampling events are completed with CVOC 

concentrations below the established cleanup levels are obtained, the groundwater beneath the Site 

will be considered to have met the point of compliance. 

7.3.3 Soil Vapor Conformation Monitoring 

After the ERH treatment and ISCR injections, and prior to development activities, two soil vapor probes 

will be advanced within the footprint of the future structure. The probes will be positioned adjacent to 

historical exploration points that exhibited the highest levels of pre-remediation groundwater 

contamination within the two remediation areas: MW31 within the ERH treatment area, and MW30 

within the ISCR treatment area. 

smat461
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• U.S. Geological Survey, 1955, Washington – Seattle Quadrangle 1908 Topographic Map, Washington 

D.C., U.S. Department of Interior, 1955. 

• U.S. Geological Survey, 2006, Scientific Investigations Report 2006-5030. 
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Preferred Remedial Alternative - 
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Figure 20
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Figure 21
Treated Pile Removal - 
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Soil Performance and
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Figure 23
Proposed Groundwater
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Table 1

Soil Analytical Results for cVOCs

4208 Rainier Ave South, Seattle

PCE TCE cis-1,2-DCE
trans-1,2-

DCE
1,1-DCE VC

B-1 5015-000628-005 Hahn 6/28/2000 19.5 83.3 0.272 <0.005 -- <0.005 <0.01

B-3 5015-000628-018 Hahn 6/28/2000 4.5 <0.005 <0.005 <0.005 -- <0.005 <0.01

B-6 5015-000628-018 Hahn 6/28/2000 7 <0.005 <0.005 <0.005 -- <0.005 <0.01

B-8 5015-000629-039 Hahn 6/28/2000 4.5 <0.005 <0.005 <0.005 -- <0.005 <0.01

SB01-5.0 5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB01-10.0 10 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB01-20.0 20 29 0.31 <0.05 <0.05 -- <0.05

SB01-22.5 22.5 1.8 <0.02 <0.05 <0.05 -- <0.05

SB01-24.5 24.5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB02-5.0 5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB02-10.0 10 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB02-12.5 12.5 <0.025 <0.02 6.7 0.052 -- 2.2

SB02-16 16 4.1 2.2 1.1 <0.05 -- 0.052

SB03-12.5 12.5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB03-16.0 16 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB04-5.0 5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB04-12.5 12.5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB04-16.0 16 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB05-5.0 5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB05-12.5 12.5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB05-16.0 16 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB06-10.0 10 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB06-24.0 24 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB07-10.0 10 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB07-16.0 16 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB08-5.0 5 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB08-10 10 <0.025 <0.02 <0.05 <0.05 -- <0.05

SB08-12.5 12.5 <0.025 0.029 1.3 0.086 -- <0.05

SB08-16.0 16 7.1 8.6 10 0.056 -- 0.24

B01-12.5 12.5 <0.025 <0.02 <0.05 <0.05 -- <0.05

B01-17.5 17.5 58 0.45 <0.05 <0.05 -- <0.05

B01-20 20 510 0.33 <0.05 <0.05 -- <0.05

B01-22.5 22.5 20 0.28 <0.05 <0.05 -- <0.05

B01-27.5 27.5 0.40ht 0.073ht <0.05ht <0.05ht -- <0.05ht

B01-32.5 32.5 0.31ht <0.02ht <0.05ht <0.05ht -- <0.05ht

B01-35 35 0.049ht <0.02ht <0.05ht <0.05ht -- <0.05ht

B02-10 10.0 <0.025 <0.02 0.13 <0.05 -- <0.05

B02-15 15.0 0.085 4.9 6.7 0.25 -- 0.097

B02-20 20.0 <0.025 <0.02 <0.05 <0.05 -- <0.05

B03-12.5 12.5 <0.025 <0.02 <0.05 <0.05 -- <0.05

B03-15 15.0 <0.025 <0.02 0.082 <0.05 -- <0.05

B03-17.5 17.5 0.36 1.5 1.1 <0.05 -- <0.05

B03-20 20.0 0.67 0.57 0.41 <0.05 -- <0.05

B03-22.5 22.5 <0.025 <0.02 <0.05 <0.05 -- <0.05

B04-10 10.0 <0.025 <0.02 <0.05 <0.05 -- <0.05

B04-12.5 12.5 <0.025 0.10 0.79 0.12 -- <0.05

B04-17.5 17.5 <0.025 <0.02 0.32 <0.05 -- <0.05

B05 B05-40 SoundEarth 3/22/2017 40.0 <0.025 <0.02 <0.05 <0.05 -- <0.05

TB01 TB01-15 SoundEarth 1/24/2018 15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

TB02 TB02-15 SoundEarth 1/24/2018 15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

TB05 TB05-05 SoundEarth 1/25/2018 5 <0.025 <0.02 -- -- <0.05 <0.05

TB07-05 5 <0.025 <0.02 <0.05 -- <0.05 <0.05

TB07-15 15.0 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

TB07-20 20 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

TB07-30 30 <0.025 <0.02 <0.05 -- <0.05 <0.05

TB08-10 10.0 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

TB02-12.5 12.5 0.46 0.55 0.21 -- <0.05 <0.05

TB08-17.5 17.5 24 1.7 0.45 -- <0.05 <0.05

TB08-20 20.0 2.0 0.17 0.06 -- <0.05 <0.05

TB08-25 25 <0.025 <0.02 <0.05 -- <0.05 <0.05

2/9/2017SoundEarthB04

1/26/2018SoundEarthTB08

1/26/2018SoundEarthTB07

SB01 SoundEarth 1/18/2017

SB02 SoundEarth 1/18/2017

SB03 SoundEarth 1/18/2017

SB04 SoundEarth 1/18/2017

SoundEarth 1/18/2017

SB07 SoundEarth 1/18/2017

SB05 SoundEarth 1/18/2017

SB06

B02

Boring ID Sample ID
Sampled 

By
Date Sampled

Depth 

(ft/bgs)

Analytical Results1 - Milligrams per Kilogram (mg/kg)

2/9/2017SoundEarthB03

2/9/2017SoundEarth

SB08 SoundEarth 1/18/2017

B01/MW01 SoundEarth 2/9/2017



Table 1

Soil Analytical Results for cVOCs

4208 Rainier Ave South, Seattle

PCE TCE cis-1,2-DCE
trans-1,2-

DCE
1,1-DCE VC

Boring ID Sample ID
Sampled 

By
Date Sampled

Depth 

(ft/bgs)

Analytical Results
1
 - Milligrams per Kilogram (mg/kg)

B06-12.5 12.5 <0.025 0.097 0.15 -- <0.05 <0.05

B06-15 15 <0.025 0.19 0.47 <0.05 <0.05 <0.05

B06-20 20 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B06-50 50 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B07-12.5 12.5 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B07-20 20 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B08-15 15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B08-20 20 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B09-17.5 17.5 <0.025 <0.02 <0.05 -- <0.05 <0.05

B09-20 20 <0.025 <0.02 <0.05 -- <0.05 <0.05

B10 B10-2.5 SoundEarth 1/26/2018 2.5 <0.025 <0.02 -- -- <0.05 <0.05

B11 B11-15 SoundEarth 1/26/2018 15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B12-10.5 10.5–11.5 1.2 3.1 0.88 <0.05 <0.05 <0.05

B12-14 14–15 0.097 0.023 <0.05 <0.05 <0.05 <0.05

B12-17 17–18 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B12-20 20–21 <0.025 <0.02 <0.05 -- <0.05 <0.05

B13 B13-15 SoundEarth 2/7/2018 15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B14 B14-15 SoundEarth 2/7/2018 15 <0.025 0.13 0.40 <0.05 <0.05 <0.05

B15-11 10.5–11.5 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B15-14 14–15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B15-17 17–18 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B15-20 20–21 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B16-11 10.5–11.5 <0.025 0.072 <0.05 <0.05 <0.05 <0.05

B16-14 14–15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B16-17 17–18 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B16-20 20–21 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B17-15 15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B17-17.5 17.5 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B17-20 20 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

B18-10 10 <0.025 <0.02 0.51 <0.05 <0.05 <0.05

B18-12.5 12.5 2.1 1.7 0.93 <0.05 <0.05 <0.05

B18-15 15 1.8 0.43 0.38 <0.05 <0.05 <0.05

B18-17.5 17.5 0.085 0.030 <0.05 <0.05 <0.05 <0.05

B18-20 20 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB10-10 10 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB10-15 15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB10-18 18 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB10-20 20 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB10-25 25 <0.025 0.049 <0.05 <0.05 <0.05 <0.05

UB10-28 28 0.11 0.083 <0.05 <0.05 <0.05 <0.05

UB11-13 13 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB11-15 15 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB11-20 20 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB11-25 25 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB11-28 28 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB12-5 5 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB12-14 14 <0.02 0.29 2.06 <0.02 <0.05 0.34

UB12-22 22 16.6 0.33 0.17 <0.02 <0.05 <0.02

UB12-37 37 0.16 <0.02 <0.02 <0.02 <0.05 <0.02

UB12-46 46 0.028 <0.02 <0.02 <0.02 <0.05 <0.02

UB13-4 4 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB13-9 9 0.25 <0.02 33 0.21 <0.05 1.8

UB13-23 23 143 1.8 0.16 <0.02 <0.05 0.033

UB13-43 43 0.39 <0.02 <0.02 <0.02 <0.05 <0.02

UB14-5 5 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB14-7 7 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB14-20 20 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB13 (CD08) UEP 3/5/2020

UB14 (CD06) UEP 3/5/2020

UB12 

(CD02A)
UEP 3/4/2020

1/25/2018SoundEarthB07

1/25/2018SoundEarthB08

10/2/2018SoundEarthB17

10/1/2018

1/25/2018SoundEarth

B18

UB10 UEP 4/20/2019

10/2/2018SoundEarth

UB11 UEP 4/20/2019

B09

2/7/2018SoundEarthB12

SoundEarthB16

10/1/2018SoundEarthB15

1/26/2018SoundEarthB06



Table 1

Soil Analytical Results for cVOCs

4208 Rainier Ave South, Seattle

PCE TCE cis-1,2-DCE
trans-1,2-

DCE
1,1-DCE VC

Boring ID Sample ID
Sampled 

By
Date Sampled

Depth 

(ft/bgs)

Analytical Results
1
 - Milligrams per Kilogram (mg/kg)

UB15-6 6 2.2 <0.02 <0.02 <0.02 <0.05 <0.02

UB15-20 20 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB16-6 6 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB16-14 14 0.028 <0.02 <0.02 <0.02 <0.05 <0.02

UB16-29 29 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB17-3 3 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB17-11 11 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB17-24 24 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB18-3 3 <0.02 <0.02 0.022 <0.02 <0.05 <0.02

UB18-12 12 0.027 <0.02 <0.02 <0.02 <0.05 <0.02

UB18-24 24 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB18-30 30 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB19 UB19-24 UEP 3/5/2020 24 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB20-25 25 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02

UB20-30 30 0.047 0.51 0.36 <0.02 <0.05 <0.02

UB20-35 35 0.09 0.27 0.083 <0.02 <0.05 <0.02

UB21-25 25 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB21-30 30 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB21-34 34 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB22 UB22-25 UEP 4/7/2020 25 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB23-25 25 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB23-30 30 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB23-33 33 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB25-27 27 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB25-35 35 1.2 0.26 <0.05 <0.05 <0.05 <0.05

UB25-45 45 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB26-30 30 1.1 0.21 <0.05 <0.05 <0.05 <0.05

UB26-35 35 0.31 0.43 0.14 <0.05 <0.05 <0.05

UB26-40 40 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB26-45 45 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB27-6 6 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB27-12 12 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB28-6 6 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB28-11 11 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB29-6 6 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB29-11 11 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB30-12 12 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB30-23 23 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB30-24 24 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB30-26 26 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB30-30 30 1.3 0.20 <0.05 <0.05 <0.05 <0.05

UB30-31 31 0.13 0.030 <0.05 <0.05 <0.05 <0.05

UB30-34 34 0.56 0.10 <0.05 <0.05 <0.05 <0.05

UB30-35 35 0.50 0.17 <0.05 <0.05 <0.05 <0.05

UB30-38 38 0.035 0.024 <0.05 <0.05 <0.05 <0.05

UB30-39 39 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB31-24 24 9.6 0.084 <0.05 <0.05 <0.05 <0.05

UB31-26 26 2.4 0.39 0.073 <0.05 <0.05 <0.05

UB31-28 28 0.23 0.04 <0.05 <0.05 <0.05 <0.05

UB31-31 31 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB31-32 32 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB31-35 35 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB31-37 37 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB31-43 43 <0.025 <0.02 <0.05 <0.05 <0.05 <0.05

UB25 UEP 4/10/2020

UB31 UEP 5/15/2020

UB30 UEP 5/15/2020

UB28 UEP 4/10/2020

UB29 UEP 4/10/2020

UB15 

(CD10A)
UEP 3/5/2020

UB16 

(CD02B)
UEP 3/4/2020

UB20 UEP 3/12/2020

UB17 

(CD05B)
UEP 3/5/2020

UB26 UEP 4/10/2020

UB27 UEP 4/10/2020

UB18 (CD03) UEP 3/5/2020

UB21 UEP 4/7/2020

UB23 UEP 4/7/2020
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