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1 Introduction 
On behalf of Barbee Mill Co., Inc. (Barbee Mill), Aspect Consulting (Aspect) has 
prepared this Draft Cleanup Action Plan (dCAP) for the Barbee Mill Company Site (Site) 
in accordance with the Agreed Order between the Washington State Department of 
Ecology (Ecology) and Barbee Mill effective December 1, 2009 (Agreed Order No. 
DE5396), the First Amendment to Agreed Order effective December 16, 2010, the 
Second Amendment to Agreed Order effective May 30, 2012, and Modifications to 
Agreed Order Schedule and Deliverables letter dated November 17, 2020 (collectively, 
the AO). The Barbee Mill Facility Site Identification Number (FSID) is 76716221 and 
the Cleanup Site Identification Number (CSID) is 2368. This dCAP was prepared 
consistent with the requirements of the Model Toxics Control Act (MTCA: Chapter 
70A.305 Revised Code of Washington [RCW]) and applicable regulations (Washington 
State Administrative Code [WAC] 173-340) and the Sediment Management Standards 
(SMS: WAC 173-204; Ecology, 2013a).  

Since 1996, Barbee Mill has completed numerous investigations and remedial actions to 
address soil, groundwater, and sediment contamination at the Site. All work to date is 
summarized in the Remedial Investigation and Feasibility Study (RI/FS) Report (Aspect 
and Geosyntec, 2024). The RI/FS developed and evaluated potential remedial actions and 
identified a preferred cleanup action for the Site. On June 4, 2024, Ecology approved the 
RI/FS Report for submittal for public comment.  

This dCAP defines the preferred cleanup action identified in the Ecology-approved RI/FS 
Report. The RI/FS Report and this dCAP will be submitted concurrently for public 
comment and will be finalized after the public comment period ends. The final CAP will 
be incorporated into a Consent Decree between the State of Washington, Barbee Mill, 
and Barbee Forest Products, Inc. (Barbee Forest). 

1.1 Site Description 
The Site is generally located at 4101 Lake Washington Boulevard North in Renton, 
Washington (Figure 1) on the southeastern shoreline of Lake Washington at the mouth of 
May Creek (Figure 2). The Site is located within a former industrial area that now 
includes residential and potential future commercial uses. The approximately 37-acre Site 
includes the former Barbee Mill property (Barbee Property), a portion of the adjacent 
Quendall Terminals property (Quendall Property), and a portion of state-owned aquatic 
land located in Lake Washington immediately adjacent to the Barbee Property and the 
Quendall Property1. The Site boundary is shown on Figure 2. 

 
1 The Quendall Terminals Superfund Site (Quendall Site), which is divided into an upland Operable 
Unit (OU-1) and an aquatic Operable Unit (OU-2), includes portions of the Quendall Property. 
Preremedial design activities for the Quendall Site, under oversight by the U.S. Environmental 
Protection Agency (EPA), are ongoing. The Quendall Site OU-1 and OU-2 boundaries are shown on 
Figure 2 for context. Based on the Quendall Site Record of Decision (ROD; EPA, 2020), the Quendall 
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Barbee Mill owned and operated a sawmill on the portion of the Barbee Property north of 
May Creek from the 1940s until 1984. In 1984, Barbee Forest became the owner of the 
Barbee Property, while Barbee Mill continued to own the improvements and continued 
its operations. The Barbee Property was sold to Conner Homes at Barbee Mill, LLC in 
the early 2000s. The Barbee Property was redeveloped for residential use in 2006, as 
described in Section 2.1. Former operations on the Barbee Property resulted in impacts to 
soil, groundwater, and sediments on the Barbee Property, on a portion of the north-
adjacent Quendall Property, and on west-adjacent, state-owned aquatic lands of Lake 
Washington. The Site consists of the area of these properties where contamination has 
come to be located, including the areas previously addressed by remedial actions. 

1.2 Purpose and Content 
The purpose of the CAP is to identify the proposed cleanup action for the Site and to 
provide an explanatory document for public review. This CAP is organized as follows: 

 Section 2 describes the Site and summarizes current site conditions. 

 Section 3 identifies constituents of concern (COCs) and cleanup standards. 

 Section 4 identifies state and federal laws and other regulatory requirements 
potentially applicable to the cleanup. 

 Section 5 summarizes the cleanup action alternatives considered in the remedy 
selection process, the evaluation of alternatives, and the rationale for selection of 
the preferred alternative. 

 Section 6 describes the selected cleanup action for the Site. 

 Section 7 provides a summary of the reporting schedule and public participation 
plan for the CAP. 

Ecology has made a preliminary determination that a cleanup conducted in conformance 
with this CAP will comply with the requirements for selection of a remedy under WAC 
173-340-360. 

 

 

 

 
Site remedy in the area where the Barbee Site and the Quendall Site overlap would include placement 
of an upland cap and groundwater monitoring. 
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2 Summary of Site Conditions 
This section provides a summary of Site conditions, which are described in detail in the 
RI/FS Report. 

2.1 Environmental Setting 
Existing Site features are shown on Figure 3. An overview of Site geology, 
hydrogeology, surface water, and sediment conditions is provided below. 

2.1.1 Geology 
Site soils consist of the following, from the surface down: 

 Recent Fill: Over most of the Site, up to 10 feet of fill soils were placed on the 
Barbee Property during redevelopment and in areas excavated during interim 
remedial actions in 2006 and 2007; arsenic-contaminated soil was excavated and 
replaced with a 1- to 1.5-inch-layer crushed rock, general fill, and structural fill at 
depths up to approximately 18 feet relative to current Site grade on the Barbee 
Property. 

 Historical Fill: Beneath the Recent Fill is a layer of older fill materials, generally 
up to approximately 5 feet thick, consisting of sand and gravel with silt and 
locally abundant wood and saw dust. The Historical Fill layer is thickest along 
the western edge of the Site (at the shoreline). 

 Shallow Alluvium: Beneath the Historical Fill is an approximately 20- to  
30-foot-thick layer of very heterogeneous alluvial sand, silt, and peat associated 
with deltaic deposits from May Creek. This layer is present to a depth of 
approximately 30 to 40 feet based on current Site grade on the Barbee Property. 

 Deeper Alluvium: A thick sequence of dense sands and gravels, estimated to be 
at least 80 feet thick, underlies the Shallow Alluvium.  

2.1.2 Hydrogeologic Conditions 
Site groundwater is encountered at depths ranging from approximately 2 to 13 feet below 
ground surface (bgs). Groundwater levels fluctuate seasonally and are influenced by the 
seasonal elevation of Lake Washington and the stage of May Creek. The lake water level 
fluctuation results in seasonally varying hydraulic gradients that are highest in the winter, 
when the lake is low and recharge is high, and lowest in the summer, when the lake is 
high and recharge is low. Groundwater flow directions across the Site are relatively 
constant throughout the year, generally flowing to the west or west-northwest. 

Horizontal hydraulic gradients are generally westward toward Lake Washington, with a 
northerly component in the northern portion of the Site. Vertical hydraulic gradients are 
upward near the lake, on the western portion of the Site, and generally downward in the 
middle and eastern portion of the Site.  

2.1.3 Surface Water 
The Site is located along and includes a portion of Lake Washington’s eastern shoreline. 
Lake Washington is a naturally occurring freshwater lake with water levels controlled 
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directly by the U.S. Army Corps of Engineers (USACE); due to controlled levels and no 
tidal influence, sea level rise due to climate change is not expected to directly affect the 
Site. 

The May Creek drainage flows through the Barbee Property and discharges to Lake 
Washington (Figure 2). Due to upstream urban development, the creek experiences 
elevated peak flows and relatively large sediment loads. Maintenance dredging at the 
mouth of May Creek has been performed periodically to remove accumulated sediment. 
The last maintenance dredging event was 2019. 

2.1.4 Sediment Substrate 
The lake bottom slopes gently to the west. The lake bottom substrate consists of sandy 
silt with silty clay and sand lenses at depth, based on pre-2020 sediment investigations. 
Surface sediment substrate observed post-2020 was comprised of mostly sandy silt with 
varying amounts of organic matter. Areas containing significant accumulation of woody 
debris from former log rafting operations were dredged in 1999 and 2002. A habitat 
restoration project completed in 2005 included removing a former bulkhead, removing 
fill that had been placed in former aquatic lands, and placing a layer of gravel just 
offshore of the northern portion of the Barbee Property. 

2.2 Site History and Source Areas 
The Barbee Mill Site was originally associated with the May Creek Lumber Company 
and Railway in the 1920s, where a dock and rail line operated in the southern portion of 
the Site, as well as a reported small lumber mill. Subsequent transfers resulted in use of 
the Barbee Property as a marine shipyard in 1943 and, ultimately, a lumber mill in 1945. 
May Creek was rerouted through the Barbee Property several times. Historical 
operational areas are shown on Figure 4. Milling operations included a variety of 
processes, such as use of chemicals for wood treatment and operating and maintaining 
equipment, that are detailed in the RI/FS Report. Two processes that were identified as 
key sources of Site contamination are described below. 

Log Rafting 
As part of lumber mill operations, untreated logs were stored offshore, prior to 
processing, in areas leased from the Washington Department of Natural Resources 
(DNR). Log rafting occurred throughout the period of mill operation. Log transfer and 
rafting operations resulted in historical accumulations of wood debris in Lake 
Washington sediments that were periodically dredged to facilitate navigation. 

Wood Treatment Operations 
An arsenic-based compound was used briefly for treatment of wood pilings in the 
northeast portion of the Site. In addition, two fungicide products—one containing 
pentachlorophenol (PCP; Permatox 100) and a proprietary fungicide product, Sta Brite 
P—were used for sap stain control. The fungicides were applied in three relatively small 
spray areas, as shown on Figure 4.  

2.3 Interim Remedial Actions 
Site remedial actions have included dredging contaminated sediments, excavation of 
contaminated soil, installation of an in situ passive attenuation zone (PAZ) for 
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groundwater treatment, and installation and operation of a groundwater extraction and 
treatment (pump-and-treat) system. Areas addressed by removal actions (dredging or 
excavation) are shown on Figure 5, and the locations of the PAZ and pump-and-treat 
infrastructure are shown on Figure 6. These actions are as follows: 

• Sediment Removal (1999). In 1999, Barbee Mill dredged approximately 6,000 
cubic yards of bark, wood debris, and associated sediment in an area adjacent to 
the Barbee Property.  

• Sediment Removal (2002). In 2002, approximately 20,000 cubic yards of 
sediment containing elevated total organic carbon (TOC) and wood debris was 
dredged from the Lake Washington shoreline adjacent to the Barbee Property. 

• Shoreline Habitat Restoration (2005). In 2005, an area of leased aquatic land 
that had historically been filled and used for upland mill operations was restored 
to beach habitat. The habitat restoration project included removal of a wooden 
pier and pilings, excavation of upland fill and removal of a bulkhead, and 
construction of beach consisting of coarse sand and gravel (ACC Hurlen, 2006; 
Anchor, 2005b). 

• Excavation of Arsenic Contaminated Soil (2006). Between January and May 
2006, soil exceeding 20 milligrams per kilogram (mg/kg) arsenic was removed to 
a maximum depth of 15 feet. A total of 54,215 tons of arsenic-impacted soil were 
excavated and transported to the Roosevelt Regional Landfill in Roosevelt, 
Washington, for disposal.  

• Excavation of Total Petroleum Hydrocarbon (TPH)- and PCP-
Contaminated Soil (2006). In 2006, a total of 623 tons of impacted material was 
transported to Roosevelt Regional Landfill for disposal as nonhazardous waste.  

• Passive Attenuation Zone Column and Pilot Testing (2006). In July and 
August 2006, a column test was performed to evaluate the effectiveness of 
potential treatment media for the PAZ. Based on that column test, granular iron 
was selected as the most cost-effective medium. In September 2006, a pilot test of 
the PAZ was conducted by constructing a small (40 feet long and 15 feet deep) 
PAZ along the downgradient Barbee Property boundary.  

• PAZ Installation (2007). Based on the performance of the pilot-scale PAZ, the 
full-scale PAZ was installed between February and April 2007. The installed 
PAZ consisted of a 690-foot-long, 10- to 35-foot-wide mixture of granular iron 
filings and sand placed in a trench to intercept the arsenic-impacted groundwater 
plume (maximum depth of 22 feet at the time of installation). Arsenic in 
groundwater passing through the iron/sand mixture is immobilized by the iron 
and iron mineral precipitates.  

• Barbee Property Environmental Covenant (2008). An environmental covenant 
was placed on the Barbee Property on May 8, 2008. The covenant prohibits 
taking groundwater for any use or any activities that may interfere with the 
integrity of the interim remedial actions on the Barbee Property.  
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• Pump-and-Treat System Installation (2007–2008). The pump-and-treat system, 
which includes 8 extraction wells, was constructed in two phases to coordinate 
the work with the Conner Homes redevelopment. The system was operated from 
June 3, 2009, to August 5, 2011, and removed 15,700,000 gallons of groundwater 
containing an estimated 37 pounds of arsenic. 

• Quendall Property Environmental Covenant (2023). An environmental 
covenant was placed on the Quendall Property on April 21, 2023. The covenant 
prohibits taking groundwater for any use or any activities that may interfere with 
the integrity of the interim remedial actions on the Quendall Property. 

2.4 Nature and Extent of Contamination 
The nature and extent of contamination is discussed in detail in the RI/FS Report. This 
section identifies COCs for soil, groundwater, and sediment and summarizes current 
conditions. 

2.4.1 Soil and Groundwater 
Soil and groundwater COCs include the following: 

 Metals: arsenic and zinc 

 SVOCs: PCP (soil only) 

 TPH: diesel-range TPH (TPH-D) and oil-range TPH (TPH-O) 

Arsenic 
Arsenic concentrations exceeding the RI soil screening level (20 mg/kg) and 
groundwater screening level (16 μg/L) were historically detected around and 
downgradient (west to west-northwest) of the former arsenic treatment area 
identified on Figure 4. In 2006, an excavation removed 54,215 tons of soil from this 
area. No soil samples outside the lateral limits of the excavation exceeded the arsenic 
screening level. Nine soil samples at the base of the excavation (15 feet or greater 
below current ground surface) exceeded the soil screening level, at a maximum 
concentration of 88 mg/kg. 

Arsenic concentrations in groundwater extend downgradient to the Lake Washington 
shoreline. Porewater sampling indicates that concentrations discharging to Lake 
Washington are below the screening level at the mudline, which was identified in the 
RI/FS Report as the conditional point of compliance for Site groundwater. The 
current extent of arsenic in groundwater is shown on Figure 7.  

Zinc 
Zinc concentrations in soil exceeding the RI screening level (85 mg/kg) were 
generally collocated with arsenic exceedances, and most zinc exceedances were 
removed during the 2006 excavation. Following the 2006 excavation, 3 samples out 
of 90 collected at or beyond the final excavation limits exceeded the screening level. 
No exceedances of zinc above the RI screening level (100 μg/L) were detected in 
groundwater following the 2006 excavation. 
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PCP 
PCP concentrations exceeding the RI screening level (2.5 mg/kg) were historically 
detected in the former spray area near the sawmill (see Figure 4). The PCP-
contaminated soil area was excavated in 2006, with all confirmation samples below 
the screening level. PCP has not been detected in Site groundwater above the RI 
screening level (0.1 μg/L). 

TPH 
TPH-D and/or TPH-O concentrations exceeding the RI soil screening level (2,000 
mg/kg) in one location south of the former mill building and TPH-D concentrations 
exceeded the RI groundwater screening level (500 μg/L) in one location adjacent to 
two former underground storage tanks (Tank 2 and Tank 3: see Figure 4).  
TPH-contaminated soil was excavated from these areas in 2006, with all 
confirmation soil samples below the screening level. TPH was not detected in any 
groundwater samples after the 2006 soil excavation. 

2.4.2 Sediment 
Sediment COCs include arsenic, wood debris, and TOC. 

Arsenic 
Arsenic concentrations exceeding RI screening levels in sediment were detected at one 
location, near former Outfall 001 (Figure 4), and offshore of the Quendall Property. The 
area near Outfall 001 was dredged in 2002. The area offshore of the Quendall Property 
was evaluated via bioassay in 2022, and no unacceptable benthic risk was identified as 
described in the RI/FS Report. 

Wood Debris and TOC 
TOC or wood debris concentrations above RI screening levels were historically located in 
sediments beneath former log-rafting operations. Most of these exceedances were 
removed during dredging in 1999 and 2002. Bioassay tests indicated that remaining areas 
of TOC or wood debris above RI screening levels (generally located on or west of the 
Quendall Property) do not pose an unacceptable benthic risk.  

2.5 Human Health and Environmental Concerns 
Most Site contamination was addressed by prior remedial actions; however, arsenic is 
still present in soil and groundwater above RI screening levels on a portion of the Site. 
Potential exposure pathways are:  

 Groundwater: Direct human exposure via ingestion 

However, Site groundwater is not a current source of drinking water, and is unlikely to be 
a source of drinking water in the foreseeable future, as the Site is located within the City 
of Renton municipal water supply service area. Additionally, the Barbee Property 
Environmental Covenant prohibits any use of groundwater.  

After completion of the 2006 excavation actions, no remaining soil contamination has 
been identified above direct contact-based screening levels within the standard point of 
compliance for direct contact (15 feet). 
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Under current Site conditions, contaminant concentrations in sediment porewater are 
below potential cleanup levels. However, this condition may, in part, depend on the 
continued treatment of arsenic-contaminated groundwater by the PAZ. Potential exposure 
pathways for groundwater contamination migrating to surface water include: 

 Ecological exposure to aquatic organisms  

 Human exposure via ingestion of surface water and aquatic organisms 

Potential receptors at the Site include residents, aquatic organisms and wildlife, and 
recreational users. A figure illustrating the conceptual site model, including potential 
contaminant transport and exposure pathways, is provided on Figure 8. 
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3 Cleanup Objectives 
This section describes Site cleanup objectives, including cleanup levels, points of 
compliance, remediation levels, and remedial action objectives. A cleanup standard 
consists of a cleanup level for a hazardous substance present at a site, combined with the 
location where the cleanup level must be met (point of compliance), and other regulatory 
requirements that apply to the site (“applicable state and federal laws”). A remediation 
level is a concentration (or other method of identification) of a hazardous substance 
above which a particular cleanup action component will be required as part of a cleanup 
action. Remedial action objectives (RAOs) are specific goals to be achieved by remedial 
alternatives that meet cleanup standards and provide adequate protection of human health 
and the environment under a specified land use. 

3.1 Cleanup Levels 
Cleanup levels for COCs in soil, groundwater, and sediment are provided below. 

3.1.1 Soil 
Cleanup levels for soil consider protection of direct contact, protection of groundwater as 
drinking water, and protection of surface water and sediment. The preliminary cleanup 
levels are based on the lowest screening level of potentially complete pathways for each 
COC, adjusted to natural background or practical quantitation limit (PQL), whichever is 
higher, if higher than the lowest screening level.  

Cleanup levels for soil COCs are as follows: 

 Arsenic: 20 mg/kg, based on the MTCA Method A Cleanup Level for 
Unrestricted Use (Natural Background) 

 Zinc: 85 mg/kg, based on Puget Sound natural background concentrations 
(Ecology, 1994) 

 PCP: 2.5 mg/kg, based on MTCA Method B Cleanup Level for direct contact 

 Sum of TPH-D and TPH-O: 2,000 mg/kg, based on the MTCA Method A 
Cleanup Level for Unrestricted Use 

3.1.2 Groundwater 
Cleanup levels for groundwater consider protection of drinking water and protection of 
surface water and sediment. The cleanup levels are based on the lowest screening level of 
potentially complete pathways for each COC, adjusted to natural background or PQL, 
whichever is higher, if higher than the lowest screening level.  

Cleanup levels for groundwater COCs are as follows: 

 Arsenic: 16 ug/L, based on Site-specific natural background (established in the 
RI/FS Report (Aspect and Geosyntec, 2024) 

 Zinc: 100 ug/L, based on MTCA Method B Cleanup Level for protection of 
surface water 
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 TPH-D: 500 ug/L, based on the MTCA Method A Cleanup Level for 
Unrestricted Use 

3.1.3 Sediment 
Sediment cleanup levels consider protection of benthic organisms, human health, and 
ecological receptors. They are based on the lowest risk-based concentration protective of 
potential receptors for each COC, adjusted to natural background or the PQL, whichever 
is higher, if higher than lowest screening level.  

The cleanup levels for sediment Site-related COCs are as follows:  

 Arsenic: 14 mg/kg (as points, benthic SCO) and 11 mg/kg (as surface weighted 
average concentrations [SWACs], bioaccumulative sediment cleanup objective 
[SCO]) 

 Wood debris: 50 percent (as points, benthic Site-specific) 

 TOC: 13.5 percent (as points, benthic Site-specific) 

3.2 Points of Compliance 
3.2.1 Soil  

The standard points of compliance for soil are as follows: 

 Soil for protection of direct contact. From ground surface to a depth of 15 feet. 

 Soil for protection of groundwater. Throughout the Site. 

Remedies that involve containment of hazardous substances may not meet cleanup levels 
for soil at the standard point of compliance (POC), but may be determined by Ecology to 
comply with cleanup standards provided: (1) the selected remedy is permanent to the 
maximum extent practicable, (2) the cleanup action is protective of human health and the 
environment, and (3) appropriate institutional controls (ICs), including compliance 
monitoring and periodic reviews, are implemented (WAC 173-340-740(6)(f)). 

3.2.2 Groundwater 
MTCA allows Ecology to approve a conditional POC for groundwater if it is not possible 
to achieve cleanup levels at the standard POC within a reasonable restoration time frame, 
which was demonstrated in the RI/FS Report. At properties abutting or near surface 
water, a conditional POC may be set within the surface water body as close as technically 
possible to the point or points where groundwater flows into the surface water under 
certain conditions. These conditions have been met for the Site and selected remedy as 
described in the RI/FS Report. Therefore, the point of compliance for groundwater at the 
Site is the bottom of the bioactive zone, 10 centimeters (cm) below mudline (bml) in 
Lake Washington. 

3.2.3 Sediment 
The POCs for sediment address multiple exposure pathways and receptors. The Site-wide 
POC depth is 10 cm bml for all Site-wide exposure pathways (benthic, bioaccumulative, 
human health direct contact). The POC depth for nearshore sediments is the top 45 cm 
depth bml (beach play).  
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For sediments, the POC also involves a spatial component. Compliance is evaluated on a 
point basis for benthic protection and a SWAC basis for protection of human and 
ecological health. 
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4 Applicable or Relevant and Appropriate 
Requirements 

Pursuant to authority granted by MTCA (Chapter 70A.305 RCW), Ecology adopted 
cleanup standards for remedial actions at sites where hazardous substances are present. 
The MTCA regulations define processes for identifying, investigating, and cleaning up 
these sites and set groundwater, soil, surface water, and air cleanup standards (Chapter 
173-340 WAC.) The Washington State SMS (Chapter 173-204 WAC) defines the process 
for evaluating and cleaning up contaminated sediments.  

Other applicable regulatory requirements include: 

 The federal Safe Drinking Water Act (42 United States Code [USC] 300f; 40 
Code of Federal Regulations [CFR] Part 141) 

 The federal Clean Water Act (33 USC Section 1251; 40 CFR Part 230) 

 National Pollutant Discharge Elimination System Regulations (NPDES) (40 CFR 
122; Chapter 90.48 RCW; Chapter 173-226 WAC) 

 The Washington Water Pollution Control Act (Chapter 90.48 RCW; Chapter 173-
201A WAC; Chapter 173-200 WAC) 

 Washington State Water Quality Criteria for Aquatic Life and Human Health 
(173-201A WAC) 

 Washington Toxics Rule (40 CFR 131.45) 

 Washington State Department of Health Group A Public Water Supply 
Regulations (246-290 WAC) 

 Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) and All Appropriate Inquiries (AAI) (40 CFR Part 312) 

 The Resource and Recovery Act (RCRA) 

 Fish and Wildlife Coordination Act (16 USC 662&663; 40 CFR 6.302g) 

 Endangered Species Act (16 USC 1531 et seq.; 50 CFR Part 17) 

 River and Harbors Act (33 USC 401 et seq.; 33 CFR 320-330) 

 Solid Waste Disposal Act (42 USC 6901-6917; 40 CFR 257-258) 

 Federal and State Clean Air Acts (42 USC 7401 et seq.; 40 CFR 50; RCW 70.94; 
WAC 173-400, 403) 

 Hazardous Waste Operations (Chapter 296-843 WAC) 

 National Historic Preservation Act of 1996 (NHPA); Indian Graves and Records 
(RCW 27.44); Archaeological Sites and Resources (RCW 27.53); Archaeological 
Excavation and Removal Permit (WAC 25-48) 

 Washington State Shoreline Management Act of 1971 (RCW 90.58) 

 The Occupational Safety and Health Act (OSHA) (29 CFR 1910) 
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 General Occupational Health Standards (Chapter 296-62 WAC) 

 Safety Standards for Construction Work (Chapter 296-155 WAC) 

 Minimum Standards for Construction and Maintenance of Wells (Chapter 173-
160 WAC) 

 City of Renton Shoreline Master Program (references Chapter 90.58 RCW; 
Chapter 173-27 WAC; City of Renton Ordinance #5633; Critical Area 
Regulations (RMC 4-3-050) 

 City of Renton Municipal Code (RMC) 

In addition, local municipalities may require permits for certain Site activities. 
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5 Remedial Alternatives  
This section provides an overview of the remedial alternatives that were evaluated in the 
RI/FS Report and a summary of the evaluation. 

5.1 Alternative Descriptions 
Five remedial alternatives were evaluated for the Site in the RI/FS Report, each 
incorporating different levels of passive and active treatment to address arsenic. The key 
components of each alternative are summarized below. 

Alternative 1 – Monitored Natural Attenuation (MNA) and Institutional Controls 
(ICs) 

 Continued operation of the PAZ to remove arsenic from groundwater. 

 Monitoring continued natural attenuation of arsenic.  

 Maintaining existing environmental covenants on the Barbee Property and 
Quendall Property. 

Alternative 2 – In Situ Chemical Reduction (ISCR) of Arsenic Hot Spot on Quendall 
Property, MNA and ICs 

 Continued operation of the PAZ in conjunction with MNA and ICs, as described 
in Alternative 1. 

 Injection of chemical amendments into groundwater downgradient of the PAZ on 
the Quendall Property to reduce arsenic concentrations below 150 µg/L.2 

Alternative 3 – PAZ Extension on Quendall Property, MNA and ICs 

 Continued operation of the PAZ in conjunction with MNA and ICs, as described 
in Alternative 1. 

 Extending the PAZ north along shoreline to reduce arsenic-contaminated 
groundwater offshore. 

Alternative 4 – In Situ Solidification/Stabilization (ISS) of Shallow Arsenic Plume 
on Quendall Property, MNA and ICs 

 Continued operation of the PAZ in conjunction with MNA and ICs, as described 
in Alternative 1. 

 Adding amendments (e.g., cement) downgradient of PAZ to solidify soil and 
stabilize arsenic in the shallow groundwater plume and prevent desorption of 
arsenic from impacted soil. This alternative would target all accessible soil (on 
the Quendall Property) in which shallow groundwater exceeds the cleanup level. 

Alternative 5 – ISS of Shallow and Deep Arsenic Plumes on Quendall Property, 
Pump-and-Treat on Barbee Property, MNA and ICs 

 
2 150 ug/L was identified in the RI/FS Report as a potential Remediation Level for treatment of arsenic 
in groundwater. 
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 Continued operation of the PAZ in conjunction with MNA and ICs, as described 
in Alternative 1. 

 Stabilization of both shallow and deep groundwater plumes on the Quendall 
Property by mixing in amendments, such as cement, into all accessible soil (on 
the Quendall Property) in which shallow and deep groundwater exceeds the 
cleanup level. This alternative is an expansion of Alternative 4. 

 Additional treatment of the arsenic plume via operation of the pump-and-treat 
system on the Barbee Property. 

5.2 Summary of Alternative Evaluation 
Cleanup actions selected under MTCA must meet the following 10 requirements 
identified in WAC 173-340-360(3)(a): 

 Protect human health and the environment, including likely vulnerable 
populations and overburdened communities 

 Comply with cleanup standards 

 Comply with applicable state and federal laws 

 Prevent or minimize present and future releases and migration of hazardous 
substances in the environment 

 Provide resilience to climate change impacts that have a high likelihood of 
occurring and severely compromising its long-term effectiveness 

 Provide for compliance monitoring 

 Not rely primarily on ICs and monitoring at a site, or portion thereof, if it is 
technically possible to implement a more permanent action 

 Not rely primarily on dilution and dispersion unless the incremental costs of any 
active remedial measures over the costs of dilution and dispersion grossly exceed 
the incremental degree of benefits of active remedial measures over the benefits 
of dilution and dispersion 

 Provide for a reasonable time frame 

 Use permanent solutions to the maximum extent practicable 

Cleanup actions must also meet action-specific and media-specific requirements as 
applicable. Action-specific requirements, identified in WAC 173-340-360(3)(b), 
potentially applicable to the Site include: 

 Use of remediation levels in accordance with WAC 173-340-355 

 Use of institutional controls in accordance with WAC 173-340-440 

 Provision of financial assurances in accordance with WAC 173-340-440(11) 

 Provision for periodic reviews in accordance with WAC 173-340-420(2) 

Media-specific requirements, identified in WAC 173-340-360(3)(c), potentially 
applicable to the Site include: 
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 A soil cleanup action must treat, remove, or contain contaminated soils that 
qualify as a residential area based on current site use. 

 A groundwater cleanup action must be permanent if such an action is practicable 
or Ecology determines such an action is in the public interest. 

 A nonpermanent groundwater cleanup action must contain contaminated 
groundwater to the maximum extent practicable to prevent lateral and vertical 
expansion of the groundwater volume affected by the hazardous substances and 
to prevent the migration of the hazardous substances. 

For Ecology-supervised remedial actions, Ecology will also consider the following when 
selecting a cleanup action: 

 Public concerns, including the concerns of likely vulnerable populations and 
overburdened communities, identified through public outreach and comments on 
the RI, FS, and CAP. 

 Indian tribes’ rights and interests, through meaningful engagement and 
development of a site tribal engagement plan with tribes that may be adversely 
affected by the site. 

A disproportionate cost analysis (DCA) was conducted to assess the extent to which the 
remedial alternatives would use permanent solutions to the maximum extent practicable. 
The DCA quantified the environmental benefits of each remedial alternative, and then 
compared alternative benefits versus costs. Alternatives were ranked from most to least 
permanent, and the most permanent alternative was the baseline alternative against which 
other alternatives are compared. Costs are disproportionate to benefits if the incremental 
cost of a more permanent alternative over that of a lower-cost alternative exceeds the 
incremental benefits achieved by the alternative over that of the lower-cost alternative. 
Alternatives that exhibit disproportionate costs are considered “impracticable” under 
MTCA. 

All five of the alternatives evaluated met the MTCA requirements. Results of the DCA 
indicated that Alternative 1 has the highest benefit/cost ratio. Alternatives 4 and 5 were 
the most permanent alternatives, but the costs of these alternatives were disproportionate 
to the incremental environmental benefit when compared to other alternatives. 
Alternative 1 provides treatment to the maximum extent practicable based on the results 
of the DCA, and was identified as the preferred Site remedy. 
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6 Selected Cleanup Action 
This section describes the selected cleanup action, consisting of the following 
components: 

 ICs 

 Continued PAZ operation 

 MNA of arsenic contamination 

 Contingency actions, if needed 

6.1 Institutional Controls 
ICs are administrative mechanisms for ensuring the long-term performance of cleanup 
actions. ICs protect exposure pathways and prevent interference with the remedy. The 
selected cleanup action includes the following ICs for the Site: 

 Retaining the existing environmental covenant on the Barbee Property that 
restricts groundwater use; disturbance of contaminated soil; interference with 
remedial elements, including the PAZ, extraction wells, and monitoring wells; 
and maintaining the integrity of the pond liner. 

 Retaining the existing environmental covenant on the upland portion of the 
Quendall Property that restricts groundwater use and the disturbance of the 
remedy. 

Copies of the existing covenants are provided in Appendix A. 

Per WAC 173-340-420, because institutional controls are included as part of the cleanup 
action, Ecology will conduct periodic reviews “at least every five years after the initiation 
of a cleanup action” to “assure that human health and the environment are being 
protected.” If, as a result of the periodic review, Ecology determines that “substantial 
changes in the cleanup action are necessary to protect human health and the environment 
at the site,” Ecology can require a revised cleanup action plan to be prepared and 
conducted. 

6.2 PAZ Operation 
The PAZ removes arsenic from groundwater through immobilization of arsenic onto iron 
and iron mineral precipitates. Groundwater flows through the PAZ via natural hydraulic 
gradients; no active operation or maintenance is performed. Monitoring will be conducted 
at wells downgradient and surrounding the PAZ to confirm performance. 

6.3 Natural Attenuation Monitoring 
Periodic groundwater monitoring will be conducted to confirm continued attenuation of 
the arsenic plume. Wells will be sampled using low-flow sampling techniques and 
groundwater samples will be analyzed for dissolved arsenic. Water levels at all Site wells 
and piezometers will be measured to confirm groundwater flow conditions. A long-term 
monitoring plan, including a sampling and analysis plan and quality assurance project 
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plan, will be prepared following finalization of the CAP. A schedule of deliverables is 
included in Section 7. 

The existing monitoring network will be utilized, with one additional downgradient well 
proposed at the shoreline to replace well point sampling locations, which are prone to 
damage from lake debris and boats. Well points WP-1A and WP-8 will be removed. The 
monitoring well network, including the proposed new well, is shown on Figure 9.  

Groundwater currently meets cleanup levels at the groundwater point of compliance; 
therefore, the estimated restoration time frame for the selected remedy is zero years. The 
purpose of the monitoring program is to verify that the arsenic concentrations continue to 
decline and that the remedy continues to meet cleanup standards. Monitoring will be 
considered complete when cleanup levels are achieved at the standard POC. The 
frequency and location of monitoring may be reduced over time as the plume continues to 
attenuate.  

With Ecology approval, monitoring may be reduced to a subset of Site monitoring wells 
when the following conditions have been achieved: 

• No statistically significant increasing trends in arsenic concentrations at any Site 
monitoring wells. 

• Arsenic concentrations in all wells are below the groundwater remediation level 
identified in in the RI/FS Report of 150 ug/L3 for at least four consecutive 
monitoring events. 

Monitoring will be conducted initially on an annual basis and will be reduced to a 
biennial basis at Year 5. Wells exhibiting lower concentrations or that are located farther 
upland will be sampled less frequently. After Year 10, well monitoring frequency will be 
evaluated to determine if further frequency reductions are warranted. Based on current 
results, it is anticipated that after year 5, 6 wells will be monitored every 5 years. The 
initial monitoring plan is provided in Table 1. Monitoring locations and frequency will be 
reevaluated in annual monitoring reports based on monitoring results and wells that no 
longer require monitoring will be decommissioned in accordance with WAC 173-160-
381. Prior to a change in monitoring frequency, the monitoring results and rationale for 
the change will be discussed with, and approved by, Ecology. 

6.4 Contingency Actions 
At Ecology’s direction, Barbee Mill and Barbee Forest will provide Ecology with a 
Contingency Action Work Plan and schedule, and will implement it, if approved by 
Ecology. Ecology may require that a Contingency Action Work Plan be developed if 
monitoring data indicates that RAOs or cleanup standards are not being met. If arsenic 
concentrations at shoreline monitoring wells demonstrate a statistically significant 
increase in arsenic concentrations, additional monitoring and/or contingency actions will 

 
3 The remediation level (REL) of 150 µg/L corresponds to the concentration protective of benthic 
communities in Lake Washington. This value is also protective of surface water based on existing 
shallow shoreline groundwater and sediment porewater concentrations and is protective of sediment 
based on the MTCA Method B Cleanup Level for protection of sediment at freshwater sites (320 
µg/L). 
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be considered. An initial evaluation of the magnitude of the increase relative to 
concentrations measured during historical performance monitoring would be conducted 
to determine if porewater concentrations need to be reevaluated. If shoreline groundwater 
concentrations exceed levels that were previously demonstrated to be protective of 
porewater, additional porewater sampling may be conducted. If porewater concentrations 
exceed the Site cleanup level for arsenic, contingency actions may be implemented. 

The Contingency Action Work Plan may include: 

 Resuming operation of the existing pump-and-treat system. 

 Implementation of ISCR on the Quendall Property in the Barbee Mill arsenic 
plume above the remediation level (REL). ISCR is the preferred form of in situ 
chemical stabilization using injection of chemical amendments to precipitate 
arsenic (e.g., a zero valent iron slurry) to confirm ability to distribute amendments 
in the subsurface and achieve the REL. 
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7 Schedule, Reporting, and Public Participation 
The Consent Decree will include a schedule of deliverables for implementing the cleanup 
action. Anticipated documents include a long-term monitoring plan (Compliance 
Monitoring Plan) and periodic monitoring reports (Progress Reports). Progress Reports 
will be prepared at the frequency of monitoring. Groundwater compliance monitoring 
will continue until the standard POC has been met. The proposed schedule of deliverables 
is shown below in Table 2. 

This dCAP, along with the RI/FS Report and proposed Consent Decree, will be submitted 
for public review and comment for a period of 30 days. Public comments received will be 
reviewed and considered in preparing the final CAP, and a responsiveness summary will 
be prepared. 

Table 2. Schedule of Deliverables 

Deliverables1 Due Dates in Calendar Days  

Agency Review Draft 
Compliance Monitoring Plan 60 days from finalization of the Consent Decree  

Final Compliance Monitoring 
Plan 

30 days following receipt of Ecology comments on the 
Agency Review Draft Compliance Monitoring Plan 

Agency Review Draft Annual 
Progress Report 

Annually2, 90 days from validation of all final analytical data 
collected for the compliance monitoring event from the 
laboratory  

Final Annual Progress 
Report 

30 days following receipt of Ecology comments on the 
Agency Review Draft Annual Progress Report 

Notes:  
1. Documents are considered to be Agency Review Drafts until Ecology has approved them as 
Final. 
2. The frequency of the Progress Report will be reduced to match the frequency of the monitoring 
schedule if less than annual. 
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Table 1. Groundwater Monitoring Plan
Project No. AS050004, Barbee Mill, Renton, WA

DRAFT

2024 2025 2026 2027 2028 2030 2032 2034 2044
Shoreline Wells

CMW-1 A - As A - As A - As A - As A - As A - As A - As A - As A - As

CMW-2S A - As WL A - As WL A - As WL A - As WL WL

CMW-2D A - As A - As A - As A - As A - As A - As A - As A - As A - As

CMW-3 A - As WL A - As WL A - As WL A - As WL WL

CMW-7 A - As A - As A - As A - As A - As A - As A - As A - As WL

Inland Wells

BH-29A A - As WL A - As WL A - As WL A - As WL WL

BH-31B A - As WL A - As WL A - As WL A - As WL WL

CMW-4S A - As A - As A - As A - As A - As A - As A - As A - As A - As

CMW-4D A - As A - As A - As A - As A - As A - As A - As A - As A - As

CMW-5 A - As WL A - As WL A - As WL A - As WL WL

CMW-6 A - As A - As A - As A - As A - As A - As A - As A - As A - As

EW-1 WL WL WL WL WL WL WL WL WL

EW-2 A - As A - As A - As A - As A - As A - As A - As A - As WL

EW-3 WL WL WL WL WL WL WL WL WL

EW-4 A - As WL A - As WL A - As WL A - As WL WL

EW-5 WL WL WL WL WL WL WL WL WL

EW-6 A - As WL A - As WL A - As WL A - As WL WL

EW-7 WL WL WL WL WL WL WL WL WL

EW-8 A - As A - As A - As A - As A - As A - As A - As A - As A - As

PZ-1 WL WL WL WL WL WL WL WL WL

PZ-2 WL WL WL WL WL WL WL WL WL

Notes:
WL Monitored for water levels only.
A Annual 
-- No monitoring planned

Annual monitoring will be performed in December.
Field parameters (temperature, conductivity, pH, dissolved oxygen, ORP) and water levels collected during each monitoring event
The monitoring program may be reevaluated, based on the collected data, in annual monitoring reports

As Analysis for Dissolved Arsenic (field filtered) by EPA Method 6020.

Well
Year

Aspect Consulting
7/19/2024
S:\Barbee Mill\Report Drafts\Cleanup Action Plan\Tables\T1 Monitoring Plan

Table 1
Cleanup Action Plan

Page 1 of 1
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1) See Figure 3 for arsenic excavation confirmation sample locations.
2) Excavation depths based on pre-development site grade

2006 Arsenic-Contaminated
Soil Excavation Depths

5'

8'

9'

10'

11'

12'

13'

15'

"/ PCP Excavation Confirmation Sample

!. West TPH Excavation Confirmation Sample

$1 Post-Dredge Sediment Sample

#0 East TPH Excavation Confirmation Sample

2006 Soil Excavation Area

2005 Habitat Restoration Area

1999/2002 Sediment Dredge Area

0 100 200

Feet

DRAFT



!H

!H

!H

!H

@A

@A

@A

@A @A

!(!

!(!

&

<

&

<

&

<

&

< &

<

&

<

&

<

&

<

@A

CB

CB

@A

@A

@A

@A

@A@A

@A

Lake

Washington

Groundwater Extraction System
Treatment Vault

PZ-1

PZ-2

Arsenic Remedial
Excavation Footprint

PASSIVE ATTENUATION ZONE

EW-7EW-6

EW-8

EW-5

EW-4

EW-3

EW-2

EW-1

WP-8

CMW-6
WP-1A

CMW-5

CMW-1

PW-CMW-4

PW-CMW-3

PW-CMW-2

PW-Control

CMW-3

BH-26B

BH-29B
BH-29A

BH-26ACMW-4S/4D

CMW-2S/2D

BH-31B

G
IS

 Path: G
:\projects\B

arbeeM
ills_0

5
0

0
0

0
4

\D
elivered\R

IFS
\B

arbeeM
ill_0

5
0

0
0

0
4

_R
IFS

.aprx    ||    C
oordinate S

ystem
: N

AD
 1

9
8

3
 S

tatePlane W
ashington N

orth FIPS
 4

6
01

 Feet    ||    D
ate S

aved: 6
/7

/2
0

24
    ||    U

ser: haley.duran    ||    Print D
ate: 6

/7
/2

0
24

Interim Remedial Action Treatment
System and Groundwater Performance

Monitoring Locations
Barbee Mill Site

Cleanup Action Plan
Renton, Washington

FIGURE NO.

6
JUN-2024

PROJECT NO.

050004

BY:

DFR / EAC
REV BY:

DIM / NCP

0 75 150

Feet

Quendall Site Monitoring Well

@A Shallow Alluvium Wells

@A Deep Alluvium Wells

Shallow Alluvium Wells

!(! Wellpoint

&
<

Extraction Well

@A PAZ Performance Monitoring Well

CB Peizometer

!H Porewater Sampling Location

Excavation Footprint

Remediation System Utility

Passive Attenuation Zone

Remediation System Vault Area

Source: Aerial Imagery from King County, 2017.

DRAFT



@A

@A

@A

@A @A

!(!

!(!

&
<

&
<

&
<

&
< &

<

&
<

&
<

&
<

@A

CB

CB

@A

@A

@A

@A

@A@A

@A

@A@A

WP-8
140

WP-1A
3.9

EW-6
36

EW-5
30

EW-4
41

EW-3
11

EW-2
120

EW-1
68

EW-7
8.4

EW-8
240

CMW-1
64

CMW-4S
58

CMW-6
140

CMW-3
1.1

CMW-4D
230

CMW-2D
170

CMW-2S
5.2

CMW-5
2.0

BH-29B
 3

BH-21B
77

BH-26B
32

BH-26A
15

BH-31B
12

BH-21A
5.9

BH-29A
120

PZ-2

PZ-1

L a k e  W a s h i n g t o n

G
IS

 Path: G
:\projects\B

arbeeM
ills_0

5
0

0
0

0
4

\D
elivered\R

IFS
\B

arbeeM
ill_0

5
0

0
0

0
4

_R
IFS

.aprx    ||    C
oordinate S

ystem
: N

AD
 1

9
8

3
 S

tatePlane W
ashington N

orth FIPS
 4

6
01

 Feet    ||    D
ate S

aved: 6
/7

/2
0

24
    ||    U

ser: haley.duran    ||    Print D
ate: 6

/7
/2

0
24

Extent of Arsenic in Groundwater -
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NOTES
1   All units are ug/L
2   Red indicates dissolved arsenic concentration in exceedance of the 16 ug/L screening level
3   Most recent dissolved arsenic concentrations at each location are shown
4  BH-21A, BH-21B, BH-26A, BH-26B, and BH-29B were sampled in November 2020. All other wells were sampled in January 2023.
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