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1 INTRODUCTION  

On behalf of the City of Wenatchee (the City), Maul Foster & Alongi, Inc. (MFA) has prepared this 
focused site assessment report associated with the former Wenatchee Public Works Yard property 
(the Property) located at 25 North Worthen Street in Wenatchee, Washington (see Figure 1). The 
Property comprises two distinct areas: one consisting of a portion of the Property that is underlain 
with a closed municipal landfill, and the other consisting of the non-landfill portion of the Property 
(Washington State Department of Ecology [Ecology] facility site ID 98691464) (the Site). The closed 
Worthen Street municipal landfill is a separate Ecology site (facility site ID 343) which extends 
north, south, and east of the Property. Figure 2 shows the location of the landfill boundary on the 
Property. The Property is currently vacant but historically was used as an operations facility by the 
City’s Public Works Department. The City is currently facilitating a public-private partnership for 
redevelopment of the Site. 

1.1 Regulatory Framework 

In 2010, the City received an Integrated Planning Grant from Ecology supporting environmental 
characterization and redevelopment planning, and has since entered Ecology’s Voluntary Cleanup 
Program. The purpose of this focused site assessment is to characterize the nature and extent of 
hazardous substances, evaluate potential risk to human and ecological receptors, and identify the 
preferred cleanup alternative for the Site. This assessment meets the substantive requirements of 
Washington Administrative Code (WAC) 173-340 of the Model Toxics Control Act (MTCA), while 
identifying efficiencies that may be gained through integrating planned redevelopment design 
components with the remedial action. 

1.2 Site Assessment Objectives 

Previous investigations conducted on the Property detected contaminants with concentrations 
above MTCA cleanup levels (CULs) in subsurface soil and groundwater, and identified potential 
environmental conditions that may have resulted in impacts to soil and/or groundwater on the 
Property. This focused site assessment was completed to assess known environmental impacts and 
potential environmental concerns specific to redevelopment of the Site. Site assessment objectives 
included the following: 

• Development of  a conceptual site model (CSM) and data quality objectives for site 
characterization.  

• Assessment of  potential sources of  contamination and of  hazardous substances above 
relevant CULs in environmental media.  
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• Evaluation of  potential risk to current and reasonably likely future human and ecological 
receptors, as appropriate.  

• Evaluation of  potential remedial options for impacted media.  

2 BACKGROUND 

2.1 Property Description 

The Property consists of an approximately 3.35-acre portion of the much larger Chelan County 
parcel number 222003821007 located in section 3, township 22 north, range 20 east of the 
Willamette Meridian. The Property is currently zoned “Waterfront Mixed Use” and is bordered by 
the municipal wastewater treatment plant to the northwest, North Worthen Street to the southwest, 
Palouse Street and the Pybus Public Market to the southeast, and Riverfront Park and the Columbia 
River to the northeast. Generally, land use in the vicinity of the Property is mixed-use and 
commercial business. 

The Property is generally flat, with elevations ranging between approximately 639 and 645 feet 
above mean sea level. The Property is partially underlain by a closed municipal landfill (see Figure 2), 
which operated on the bank of the Columbia River from approximately 1950 to 1970. This landfill 
extends approximately from Orondo Avenue north to 5th Street. Based on exploratory excavations, 
geophysical investigation, and anecdotal reports, the landfill underlies the northern and eastern 
portions of the Property and extends laterally under Riverfront Park. The western side of the 
Property is not underlain by the landfill. 

Former operations/office buildings have been removed and there are no structures, with the 
exception of a below ground oil/water separator, on the Property at this time. The ground surface is 
mostly paved with worn asphalt, with little vegetation and only a few trees and shrubs located along 
street frontage. 

2.2 Site Definition 

As indicated above, this focused site assessment pertains specifically to the non-landfill portion of 
the Property (i.e., the Site) and contamination resulting from historical public works operations. The 
nature and extent of contamination specific to the Site are defined, and potential remedial actions 
evaluated, in this report. Remedial actions will also take into account protection against the potential 
migration of contamination onto the Site from the Worthen Street landfill. 

2.3 Property History 

According to historical sources and personal interviews, the Property was undeveloped until 
sometime between the 1930s and the 1950s, when landfill operations began. Landfilling, including 
municipal refuse and incinerated material, took place at the Property through approximately the 
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early 1970s. In the 1950s, the City constructed a public works facility at the Property that was used 
for general equipment maintenance and repair. The public works facility also maintained fueling 
operations, with associated underground storage tanks (USTs) that were decommissioned and 
removed in 1994. A heating oil UST was used to heat the former structures on the Property and has 
also been removed. Public works operations at the Property ceased in approximately 2009, and all 
building structures were demolished. 

2.4 Previous Investigations 

A number of environmental studies have been conducted on the Property, including:  

• A soil investigation conducted by Budinger & Associates (B&A, 1981). 

• A site check/site assessment for the permanent closure of  USTs, performed by Forsgren 
Associates, Inc. (Forsgren, 1995). 

• A targeted brownfield assessment conducted by Ecology & Environment, Inc. (E&E, 
2000). 

• A Phase I environmental site assessment conducted by MFA (MFA, 2011a). 

• A focused site characterization performed by MFA (MFA, 2011b). 

• A data gap investigation conducted by MFA (MFA, 2013). 

In December 1981, a soil gas generation investigation was conducted by B&A to understand the 
feasibility of construction of a public park on top of the historical landfill. The investigation was 
conducted on the overall known boundaries of the landfill, which was a larger area that included a 
portion of the Property. Based on this work, B&A indicated that, while a great deal of refuse 
landfilling had taken place at the Property and in adjoining areas, the vicinity was suitable for park 
construction, with some exceptions. B&A recommended the following: a cap of a minimum of 5 
feet in thickness of clean, imported cover material, placed throughout the areas to be developed; 
passive gas well installation throughout the park area to facilitate venting of methane generated 
during active decomposition of landfill refuse; air monitoring for methane; construction of park 
buildings in areas with adequate subsurface conditions allowing for minimal subsidence; and 
selective planting of trees that do not have deeply invasive root structures (B&A, 1981). 

Forsgren oversaw the removal of three 2,000-gallon fuel USTs (referred to as the former fueling area 
and associated USTs) at the Site in December 1994. Eight soil samples were collected from the UST 
excavations and from beneath the fuel island and were analyzed for gasoline- and diesel-range 
petroleum hydrocarbons; benzene, toluene, ethylbenzene, and xylenes (BTEX); and lead. All 
analytical results were below Ecology MTCA Method A CULs for unrestricted land use, with the 
exception of one lead detection at 1,920 milligrams per kilogram (mg/kg; the MTCA Method A 
CUL is 250 mg/kg). The CUL exceedance was collected from the excavation base beneath a former 
gasoline UST (sample depth not recorded). Analytical results associated with the UST removal are 
provided in the appendix. 
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In June 2000, E&E, in coordination with the U.S. Environmental Protection Agency, conducted a 
targeted brownfield assessment and associated subsurface investigation at the Property to assess 
areas of potential contamination resulting from the known historical landfilling activities. E&E 
collected 41 soil samples from 14 soil borings (borings LF01 through LF14) and five groundwater 
samples (from borings LF02, LF03, LF04, LF11, and LF14) for laboratory analysis. Boring locations 
were separated into areas from the inferred landfill portion of the Property as well as inferred non-
landfill portion of the Property. Analytical results indicated elevated concentrations of many analytes 
of concern—including heavy metals, carcinogenic polycyclic aromatic hydrocarbons (cPAHs), 
semivolatile organic compounds, and volatile organic compounds (VOCs)—exceeding Ecology 
MTCA Method A CULs in both soil and groundwater from samples obtained in and outside the 
landfill area (E&E, 2000). Boring locations are shown on Figure 2, and analytical results associated 
with the targeted brownfield assessment are provided in the appendix. 

In October 2010, MFA conducted a subsurface assessment at the Property (MFA, 2011a). This 
investigation included installation of three piezometers (PZ1 through PZ3), a combustible gas 
assessment (four soil gas samples collected from borings SG1 through SG4), a surface soil staining 
assessment (one soil sample collected from boring GP1), and a landfill delineation and geologic 
cross section interpretation based on a geophysical evaluation. Piezometers were installed to 
measure shallow groundwater elevations in order to interpret groundwater flow direction at the 
Property. Piezometer and boring locations are shown on Figure 2, and analytical results associated 
with the October 2010 investigation are provided in the appendix. The investigation concluded the 
following: 

• Shallow groundwater migration at the Property is approximately south-southwest.  

• Combustible gases are present at the Property, but at relatively low concentrations, and 
engineering controls should be considered during design and implementation of  
redevelopment at the Property.  

• Stained surface soil on the Site is below MTCA Method A CULs for unrestricted land 
use.  

• There is a varied thickness of  landfill debris and overburden material above shallow 
basalt, which varies in depth. 

In September 2011, MFA conducted a focused investigation at the Property to delineate cPAH-
impacted soil on the Site and to define the landfill/native soil boundary (MFA, 2011b). Nine soil 
borings (GP2 through GP10) were used to delineate cPAH impacts in the southern portion of the 
Site in the vicinity of the former fueling area and associated USTs. Seven test pits (TP1 through 
TP7) were used to delineate the landfill/native soil boundary. Soil boring and test pit locations are 
shown on Figure 2, and analytical results associated with the September 2011 investigation are 
provided in the appendix. The results of the focused investigation concluded that impacts at the 
Property were distinguishable as two separate sites: landfill and non-landfill portions of the Property. 
The landfill extends well beyond the Property boundaries to the north, east, and south. The Site has 
groundwater and soil vapor impacts that appear to be the result of migration from the landfill site. 
Impacts of cPAHs in soil on the Site likely are related to USTs, which were removed in 1994 
(Forsgren, 1995). 
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Site characterization activities were conducted in November 2013 to assess data gaps and 
environmental concerns pertaining to the Site (MFA, 2013). Thirty-two soil samples and one 
groundwater sample were collected from 12 borings (GP11 through GP22), and three groundwater 
samples were collected from the three existing piezometers (PZ1, PZ2, and PZ3) (Figure 2). 
Analytical results associated with the November 2013 investigation are provided in the appendix. 
The results are as follows: 

• Minimal soil impacts (benzene/cPAHs) were identified between 7 and 13 feet below 
ground surface (bgs) in the vicinity of  the former heating oil UST. 

• No contamination associated with operation of  the two oil/water separators was 
identified. 

• The lateral extent of  cPAH contamination was fully defined and no lead CUL 
exceedances were found in the vicinity of  the former fueling area and associated USTs. 

• Two of  five composite samples collected across the Site from 0 to 6 feet bgs indicated 
metals (arsenic and lead) in excess of  CULs. The five samples were collected from 
borings GP11, GP14, GP15, GP17 and GP20. Each sample was composited from six 
discrete samples collected at 1-foot intervals from each of  the five borings. 

• Groundwater samples collected from the Site did not indicate the presence of  petroleum 
hydrocarbons, while samples collected from within the landfill boundaries did indicate 
the presence of  diesel and lube oil, validating prior interpretations that groundwater 
impacts beneath the Site are the result of  migration from impacts originating from the 
landfill.  

2.5 Potential Environmental Conditions 

Based on the findings of site characterization activities and known site uses, the following potential 
environmental conditions were identified on the Site (as shown in Figure 2): 

• Former heating oil UST 
• Former fueling area and associated USTs 
• Surface soil (0 to 6 feet bgs) resulting from public works operations 
• Groundwater contamination migrating onto the Site from landfill impacts 
• Combustible gas in soil vapor migrating onto the Site from landfill decomposition 

The following chemicals of interest (COIs), associated with the potential environmental conditions 
listed above, were identified: petroleum hydrocarbons, BTEX, polycyclic aromatic hydrocarbons 
(PAHs), polychlorinated biphenyls (PCBs), and metals (arsenic and lead). 

2.6 Geology and Hydrogeology 

The Property is at an elevation of approximately 642 feet above mean sea level. In general, the 
Property slopes gently to the west-northwest from its highest elevation at 645 feet in its eastern 
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portion, downward to an elevation of 639 feet in the northwest. The Property is adjacent to 
Riverfront Park and the Columbia River to the northeast.  

Lithology was interpreted from subsurface investigations completed by B&A in 1981; a geophysical 
investigation completed by Northwest Geophysical Associates, Inc. in 2010; and subsurface 
investigation activities completed by MFA. Based on the available information, the area interpreted 
to be part of the former landfill includes northern and eastern portions of the Property (see 
Figure 2). Depth to shallow bedrock in these areas interpreted as the historical landfill ranges from 
approximately 25 to more than 50 feet bgs. Throughout much of the Property, the landfill debris is 
covered with silty sandy gravel and sandy silt interpreted to be imported fill material. In general, 
based on field observations, there is less noticeable landfill debris in the southern area of the 
interpreted landfill (piezometer PZ2) than in the north (piezometer PZ3). The overall thickness of 
landfill debris in these areas is difficult to ascertain, based on inconstancies of soil conditions, 
compaction, and poor soil recovery during probe activities. 

The geology beneath the Site generally consists of an approximately 5- to 10-foot-thick surficial layer 
of gravelly silt. Underlying the surficial gravel is a silt unit that extends to approximately 20 feet bgs. 
Below the silt is another gravel unit, in which groundwater was first encountered. The soil types 
encountered at the Site are consistent with Quaternary alluvial deposits from the adjacent Columbia 
River.  

Groundwater is encountered at depths ranging from approximately 20 to 26 feet bgs. The 
piezometers installed on the Property in 2010 indicate that groundwater generally flows to the south-
southwest, away from the Columbia River (see Figure 3). However, groundwater measurements 
during the most recent November 2013 event indicated that flow was to the northwest (see 
Figure 4). It appears that while the groundwater flow direction varies from the landfill portion of the 
Property toward the Site and from the Site toward the landfill. There may be specific hydraulic 
conditions in the landfill that temporarily influence local flow directions or elevation variations 
caused by the Columbia River height.  

3 NATURE AND EXTENT OF CONTAMINATION 

This section defines the nature and extent of contamination on the Site associated with each of the 
potential environmental conditions identified in Section 2.5, based on previous site investigations 
summarized in Section 2.4.  

3.1 Former Heating Oil Underground Storage Tank 

Analytical results of soil samples collected from borings GP11 and GP12, in the vicinity of the 
former heating oil UST, indicated Method A CUL exceedances for benzene in GP11 (13 feet bgs) 
and cPAH toxic equivalency quotient (TEQ) in GP12 (7 feet bgs); however, samples collected at a 
greater depth from those borings (17.5 feet and 11 feet bgs, respectively) did not indicate CUL 
exceedances. Therefore, while the former heating oil UST did impact the Site, impacts are shallow, 
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do not extend to groundwater, and likely are limited to the immediate vicinity and footprint of the 
former UST.  

3.2 Former Fueling Area and Associated USTs 

The investigations have delineated the extent of cPAH contamination associated with the former 
fueling area and associated USTs (see Figure 5) that exceeds the Method A CUL up to 11.0 feet bgs 
(GP3) but does not extend to groundwater. The investigations completed by MFA also attempted to 
delineate the extent of lead impacts identified during the UST removal. However, the investigations 
in November 2013 did not detect lead in soil above the CUL, indicating that lead contamination, if 
present, is limited to the immediate vicinity of the former UST. 

3.3 Shallow Soil 

Prior to the November 2013 investigation, assessment of shallow (0 to 6 feet bgs) soil on the Site 
had been limited to four samples collected during the Targeted Brownfield Assessment (E&E, 
2000). The analytical results indicated that shallow soil impacts were limited to one potential location 
with elevated cPAHs in the vicinity of the former fueling area and associated USTs (LF14) and one 
for arsenic (LF04). To assess the suitability of considering the existing 0-to-6-foot-bgs soil layer as a 
cap for deeper contamination, five composite soil samples were collected between 0 and 6 feet bgs 
from across the Site during the November 2013 investigation. Two of five composite soil samples 
(GP14 and GP15) collected between 0 and 6 feet bgs indicated the presence of arsenic and lead in 
excess of MTCA Method A CULs, but did not detect other elevated compounds (i.e., PCBs, PAHs, 
and petroleum hydrocarbons). Based on the relatively limited sample points, the extent of shallow 
soil contamination appears to be confined to the central portion of the Site. 

3.4 Groundwater 

Elevated metals, VOCs, and PCBs were identified in groundwater throughout the Property (E&E, 
2000). These impacts on the Site are similar to and likely related to those detected within the 
boundary of the landfill. Groundwater depth has ranged from approximately 20 to 26 feet bgs in 
MFA’s field studies. Groundwater flow has been observed to be from the northeast to southwest, 
with variation in flow direction over time (MFA, 2011). The November 2013 investigation detected 
diesel and lube oil beneath the landfill portion of the Property, but not beneath the Site. Based on 
this evidence, the groundwater beneath the Site appears to be impacted by a groundwater plume 
originating from the landfill. There is no indication that groundwater impacts originated from soil 
impacts on the Site. 

3.5 Soil Vapor 

Soil vapor sampling indicates the presence of VOCs and combustible gases characteristic of active 
biodegradation of refuse in the vicinity of the historical landfill. Therefore, soil vapor contamination 
impacts originating beneath the landfill are migrating under the Site and are not a result of soil 
impacts on the Site. 
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4 CONCEPTUAL SITE MODEL 

The CSM describes potential chemical sources, release mechanisms, environmental transport 
processes, exposure routes, and receptors for the Site. The primary purpose of the CSM is to 
describe pathways by which human and ecological receptors could be exposed to site-related 
chemicals. A complete exposure pathway consists of four necessary elements: (1) a source and 
mechanism of chemical release to the environment, (2) an environmental transport medium for a 
released chemical, (3) a point of potential contact with the impacted medium (referred to as the 
exposure point), and (4) an exposure route (e.g., soil ingestion) at the exposure point. The CSM 
describes potential exposure scenarios based on information collected during the site assessment. 
Elements of potentially complete exposure scenarios relevant to human health and ecological 
receptors for the Site and Site-related chemicals are discussed below and are presented in Figure 6. 
The CSM diagram takes into account the risk screening discussed in Section 5. In addition, the 
potential exposures to the Site from impacts migrating from the landfill site (i.e., groundwater and 
soil vapor) are presented in Figure 7. 

4.1 Source Characterization 

The Property was used as a facility supporting public works operations from the 1950s until 2009, 
and a portion of the Property is underlain by solid waste associated with a closed municipal landfill. 
The Site is the portion of the Property which is not within the landfill boundary. Based on site 
investigations, the following Property-related activities and sources have contributed to 
contamination of environmental media at the Site: 

• Releases from heating oil and fuel USTs (i.e., soil) 
• General public works equipment operation and maintenance (i.e., soil) 
• Releases from the municipal landfill site (i.e., soil vapor and groundwater) 

These sources and release mechanisms have resulted in contaminant releases to soil, soil gas, and 
groundwater.  

As described in Section 5, the investigations have identified the following indicator hazardous 
substances (IHSs) in soil for the Site: arsenic, lead, benzene, and cPAHs. The groundwater 
investigation in 2000 identified elevated concentrations of VOCs, PCBs, and metals in groundwater 
beneath the Site, which are the results of migration from the landfill site and are not related to Site 
soil impacts. Similarly soil vapor impacts on the Site are the result of migration from the landfill site.  

Impacts of cPAHs, benzene, and lead in soil on the Site are related to historical USTs, which have 
been removed. Surface soil (from the uppermost 6 feet) of the Site also had two sample locations 
indicating CUL exceedances of arsenic, and one sample location indicating CUL exceedances of lead 
and arsenic.  
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4.2 Fate and Transport of Contaminants 

Contaminant releases to surface soil have the potential to migrate vertically downward to the water 
table, but through evaluation of empirical data not appear to significantly impact groundwater. 
Surface and subsurface soil contaminants may also partition to the vapor phase, potentially resulting 
in impacts to air quality.  

Impacts in the adjacent landfill site migrate to the Site via groundwater transport and vapor 
migration.  

4.3 Potential Soil Exposure Scenarios 

The Site is currently a vacant lot and contains no structures. The redevelopment plan for the Site 
likely will be for commercial use as a hotel.  

4.3.1 Human Health 

It is likely that the public will access the Site at some time in the foreseeable future and that 
construction workers will be conducting work associated with the redevelopment activities at the 
Site. 

The following pathways are potentially complete for human health exposure to soil: 

On-site occupational workers—There are currently no workers on the Site, as it is undeveloped. 
However, there are plans to redevelop the Site within the next year. Therefore, there is the 
possibility for future occupational workers to come in contact with chemicals in soil through 
incidental ingestion, dermal contact, and inhalation of impacted soil particulates (see Figure 6). Soil 
vapor impacts are potentially present on the Site through migration from the landfill site. Therefore, 
there is the possibility for future occupational workers to be exposed to soil vapor through 
inhalation (see Figure 7). 

On-site construction workers—There are currently no construction workers (e.g., excavation 
workers, trench workers) on the Site. However, construction activities would be performed as part 
of redevelopment. Future construction workers could contact chemicals in soil through incidental 
ingestion, dermal contact, and inhalation of impacted soil particulates (see Figure 6). Soil vapor 
impacts are potentially present on the Site through migration from the landfill site and future 
construction workers could contact chemicals in soil through inhalation of outdoor air vapors (see 
Figure 7). 

4.3.2 Ecological Receptors 

The Site is a highly disturbed vacant lot, consisting primarily of asphalt and gravel or compacted soil. 
Vegetation is absent, with the exception of some isolated ruderal species and a few trees and shrubs 
located along street frontage. The Site therefore provides minimal important resources and is 
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unlikely to attract wildlife. Ecological receptors present may contact chemicals in soil through 
root/dermal contact and ingestion; however, the potential for ecological exposure is low.  

4.4 Potential Groundwater Exposure Scenarios 

The groundwater impacts beneath the Site are present due to migration from the landfill site. 
Groundwater exposure due to Site-related chemicals is therefore considered incomplete or 
insignificant (see Figure 6). Groundwater is encountered at depths ranging from approximately 20 to 
26 feet bgs. Groundwater flows to the south-southwest and south-southeast (see Figures 3 and 4). It 
appears that groundwater flow direction varies and can flow from the landfill portion of the 
Property toward the Site or from the Site to the landfill.  

4.4.1 Human Health 

The following pathways are potentially complete for human health exposure for groundwater 
impacts related to the landfill site (see Figure 7): 

On-site occupational workers—The Site is undeveloped and there are currently no workers on 
the Site. However, there are plans to redevelop the Site in the future. One pathway by which future 
workers could potentially be exposed to chemicals in groundwater is from ingestion of tap water 
from a drinking water well; however, municipal water service is available next to the Site and this 
exposure scenario is considered insignificant. Another potential pathway is inhalation of 
indoor/outdoor air vapors emanating from groundwater. 

On-site construction workers—There are currently no construction workers (e.g., excavation 
workers, trench workers) on the Site; however, construction activities would be performed as part of 
redevelopment. Depth to groundwater is greater than typical excavation depths (i.e., up to 15 feet 
bgs). Future construction worker dermal contact with chemicals in groundwater is therefore 
considered insignificant. A potential pathway is inhalation of outdoor air vapors emanating from 
groundwater.  

4.4.2 Ecological Receptors 

The Site provides minimal important habitat resources, and groundwater is encountered at depths 
well below the typical mammal burrowing depths or plant rooting depths. The direct-contact-with-
groundwater pathway is therefore considered incomplete.  

4.5 Cleanup Standards 

According to MTCA, the cleanup standards for a particular site have two primary components: 
chemical-specific CULs and points of compliance (POCs). The CUL is the concentration of a 
chemical, in a specific environmental medium, that will not pose unacceptable risks to human health 
or the environment. The POC is the location where the CUL must be met.  
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MTCA provides three different options for establishing CULs for human health: Method A, Method 
B, and Method C. For Methods B and C, either the standard or the modified approach can be used. 
The standard method uses generic default assumptions to calculate CULs, and the modified method 
allows for site-specific adjustments to some assumptions when calculating CULs. 

MTCA Method A is designed for cleanups at relatively simple sites, such as those that are small and 
that have only a few hazardous substances. Method B can be used at any site. Method C is used 
primarily for industrial sites. 

4.5.1 Soil Cleanup Levels 

The Site historically has been used for commercial purposes and it is anticipated that it will be used 
for commercial purposes in the future. Soil was screened to MTCA Method A CULs for 
unrestricted land use.  

Soil CULs for the protection of potable groundwater (leaching-to-groundwater pathway) are not 
recommended as potential cleanup targets for soil on the Site. The leaching-to-groundwater criteria 
are helpful in providing an initial screening of soil data to assess the potential for impacts to 
groundwater. However, empirical groundwater data, when available, may be used to demonstrate a 
lack of impacts in groundwater and, therefore, an incomplete leaching-to-groundwater pathway. 

4.5.1.1 Points of Compliance in Soil 

The soil POC is the depth bgs at which soil CULs shall be attained. The standard POC is soil within 
15 feet of the ground surface throughout the Site. This standard POC is applied to soil on the Site. 

4.5.2 Groundwater Cleanup Levels 

Groundwater was screened to MTCA Method A CULs.  

4.5.2.1 Points of Compliance in Groundwater 

For groundwater, the POC is the point or points where the groundwater CULs must be attained for 
a site to be in compliance with the cleanup standards. Groundwater CULs shall be attained in all 
groundwater from the POC to the outer boundary of the hazardous-substance plume.  

5 RISK EVALUATION 

Soil and groundwater analytical results of previous investigations were compared to MTCA CULs 
for unrestricted land use, as described in Section 4.5. As discussed below, IHSs were evaluated by 
comparing the concentrations found in soil and groundwater to their respective CULs. An IHS is 
defined as a chemical having exceeded a CUL at one or more locations. An ecological assessment is 
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provided in Section 5.3. For reference, analytical results from previous investigations are included in 
the appendix.  

5.1 Soil 

Based on historical investigations, there are known impacts on the landfill portion of the Property 
that are isolated from shallow soils on the Site. Therefore, for the purposes of this report, the 
following risk screening discussion focuses on CUL chemical exceedances observed in soil on the 
Site (see Figure 2 and the appendix): 

• Chemical exceedances in soil include arsenic, lead, benzene, and cPAHs. 

• All non-metals exceedances were observed near the former fueling area and associated 
USTs and the former heating oil UST. Generally, non-metals exceedances were observed 
at approximately 7 to 12 feet bgs.  

− A TEQ concentration was calculated for the cPAHs for comparison to the CUL, and 
exceedances were observed in GP3, GP4, GP5, GP8, GP12, and LF14.  

− A benzene exceedance was observed in one location, GP11.  

• Metals exceeding CULs were arsenic and lead. Metals exceedances were constrained to 
the top 6 feet at three locations, LF04, GP14, and GP15, with the only other CUL 
exceedance (lead) being reported at the base of  the excavation during the 1994 removal 
of  one of  the former fueling area USTs (specific depth unknown); however, the 
investigation in November 2013 could not replicate the detection.  

In summary, IHSs in soil are limited to arsenic, lead, benzene, and cPAHs. Metals are present in soil 
above CULs in the central portions of the Site at depths shallower than 6 feet bgs. Benzene and 
cPAHs are present in soil at depths of approximately 7 to 12 feet bgs near the former USTs. Based 
on these data, there is the potential for construction workers or future occupational workers to 
come in contact with impacted soil on the Site.  

5.2 Groundwater 

Elevated metals, VOCs, and PCBs were identified in groundwater throughout the Property (E&E, 
2000) and diesel and lube oil beneath the landfill portion of the Property (MFA, 2013). The impacts 
in groundwater beneath the Site are similar to and likely are related to those detected within the 
boundary of the landfill. Groundwater flow has been observed to be from the northeast to 
southwest, with variation in flow direction over time (MFA, 2011b). Based on this evidence, the 
groundwater beneath the Site appears to be impacted by a groundwater plume originating from the 
landfill.  

The objective of the November 2013 sampling for petroleum hydrocarbons was to evaluate whether 
contamination at the Site was potentially impacting groundwater. Groundwater samples were 
analyzed for petroleum hydrocarbons. Groundwater samples collected from boring GP18 and 
piezometer PZ1, both of which are located outside the boundary of the delineated landfill, did not 
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indicate the presence of petroleum hydrocarbons. Groundwater samples collected from piezometers 
PZ2 and PZ3, both of which are located within the boundary of the delineated landfill, indicated the 
presence of diesel- and lube-oil-range petroleum hydrocarbons (see the appendix).  

Analytical results of groundwater collected from piezometers PZ2 and PZ3 detected diesel and lube 
oil at concentrations above the MTCA Method A criteria. The results support the previous 
conclusion that impacts in groundwater originate from the landfill and not from soil impacts on the 
Site.  

Based on available groundwater data, there is the potential for construction workers to come in 
contact with impacted groundwater on the Site. One pathway by which future workers could 
potentially be exposed to chemicals in groundwater is from ingestion of tap water from a drinking 
water well; however, city water is available next to the Site and it is unlikely that this scenario would 
occur. Another potential pathway is inhalation of indoor/outdoor air vapors emanating from 
groundwater. 

Because of the proximity to the Columbia River, there is the potential for groundwater beneath the 
Site to impact surface water. However, as noted above, impacts are associated with the former 
landfill, and this pathway is not considered further in regard to non-landfill-related impacts. 

5.3 Soil Vapor 

Elevated soil gas readings of combustible gas and organic vapors were identified in soil gas on the 
landfill portion of the Property (MFA, 2011a). Combustible gas and organic vapors were also 
identified on the Site but at lower levels. The impacts in soil gas on the Site are the result of 
migration from impacts originating from the landfill site.  

Based on these observations, there is the potential for construction or future commercial workers to 
be exposed to soil gases.  

5.4 Terrestrial Ecological Evaluation  

Under MTCA, a terrestrial ecological evaluation (TEE) is performed to determine if hazardous 
substances in soil pose a potential threat to the environment (WAC 173-340-7490). A site may be 
excluded from the TEE process if any of the criteria in WAC 173-340-7491 (1a-d) are met, as 
specified below: 

All soil contaminated with hazardous substances is, or will be, covered by buildings, paved roads, 
pavement, or other physical barriers that will prevent plants or wildlife from being exposed to the 
soil contamination. To qualify for this exclusion, an institutional control shall be required by the 
department under WAC 173-340-440. An exclusion based on planned future land use shall include a 
completion date for such future development that is acceptable to the department. (WAC 173-340-
7491 (1b)) 

The Site qualifies for a TEE exclusion based on the following. A hotel and associated infrastructure 
will be developed. Institutional controls will be implemented, and are likely to include environmental 
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covenants against groundwater use, a vapor intrusion barrier associated with the hotel, and a cap 
(consisting of building foundation, parking/sidewalk pavement, and a minimum of 1 foot of clean 
fill in landscaped areas) managed under a soil management plan. Site development is anticipated to 
be completed within the next year.  

Site soil samples (see the appendix) at the POC for ecological receptors (0 to 6 feet bgs) were 
evaluated to determine if (1) concentrations are above ecological screening criteria, and (2) whether 
development plans call for physical barriers at locations above screening criteria. Locations GP14 
and GP15 exceed the lowest ecological indicator soil concentration for arsenic (7 mg/kg) and lead 
(50 mg/kg) (MTCA Table 749-3). Similarly, the historical surface soil sample locations LF04, LF05, 
LF06, LF09, and LF14 exceed ecological indicator soil concentrations for arsenic, barium, and/or 
lead. Development plans show that GP14, LF05, LF06, LF09, and LF14 will be located under the 
hotel or parking lot and will therefore not be accessible to ecological receptors. GP15 and LF04 will 
be located under an entry garden and landscaped area, respectively, with a minimum 1 foot of clean 
fill (see Figure 8). Provided that appropriate protection against burrowing mammals (e.g., a varmint 
barrier beneath the clean fill) is provided and only shallow-rooting plants (e.g., native grasses/shrubs 
without taproots) are planted, soils in the landscaped areas are not expected to result in unacceptable 
risk. Specifications for all landscaped areas will be included in the soil management plan. 

5.5 Summary 

Impacts in soil include metals and cPAHs and one exceedance of benzene. Based on the current and 
future use of the Site, there is the potential for construction and occupational workers to come in 
contact with impacted soil.  

Groundwater and soil vapor impacts at the Site have been attributed to the former landfill. 
Contamination that has migrated from the landfill to the Site has the potential to impact 
construction workers and future occupational workers through direct contact or through vapor 
migration.  

The Site qualifies for a TEE exclusion based on planned development and associated institutional 
controls that will prevent plants or wildlife from exposure to the soil contamination. Redevelopment 
is anticipated within the next year. 

6 FOCUSED CLEANUP ACTION EVALUATION 

This section summarizes two remedial alternatives for addressing the contamination identified at the 
Site. These alternatives are not all-inclusive, but represent the most likely cleanup scenarios and 
encompass a range of remedial actions that integrate with current redevelopment plans. 

The cleanup alternatives address soil on the Site impacted by metals, benzene, and cPAHs. Metals 
(arsenic and/or lead) impacts were observed at three locations from the ground surface to 
approximately 6 feet bgs, and there is anecdotal evidence indicating a lead CUL exceedance at the 
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base of the excavation associated with the removal of the former fueling area USTs. Impacts from 
cPAHs were observed primarily in soil in the vicinity of the former fueling area and associated 
USTs, with one additional detection exceeding associated CULs in the vicinity of the former heating 
oil UST. Benzene was also detected in excess of its CUL in one location in the vicinity of the former 
heating oil UST. 

In addition, there is a potentially complete migration pathway for organic vapors and combustible 
gases to migrate from the landfill onto the Site, as well as for groundwater contamination from the 
landfill to migrate under the Site. 

6.1 Alternative 1: Excavation and Off-Site Disposal of Contaminated 
Soil 

Alternative 1 includes excavation and off-site disposal at an appropriate landfill of all soil that 
exceeds MTCA CULs. The remedial action consists of: 

• Excavation. The lateral extent of  cPAH contamination associated with the former 
fueling area and associated USTs, defined in Figure 5, will be excavated to a depth of  
14 feet bgs (this will also capture the single lead CUL exceedance identified in the 1995 
UST decommissioning report); an approximate 35-foot by 20-foot box centered on 
borings GP11 and GP12 will be excavated to a depth of  15 feet bgs to capture the 
benzene and cPAH CUL exceedances at these locations; and it is assumed that one-half  
of  the Site will require excavation to 6 feet bgs to capture metals CUL exceedances. 
Preliminary excavation areas are shown in Figure 9. Excavation extents will be screened 
with x-ray fluorescence and a photoionization detector, as appropriate, before 
confirmation sampling. Characterization samples will be collected from soil stockpiles 
for waste profiling. The excavation volume is estimated to be approximately 11,390 cubic 
yards. For the purposes of  estimating costs, and based on existing data, it is assumed that 
all material will be classified as nonhazardous and disposed of  at a Resource 
Conservation and Recovery Act (RCRA) Subtitle D permitted landfill.  

• Backfill. The Site will be backfilled with clean, imported fill to the recommended ground 
surface elevation for stormwater management and redevelopment. Finished grade is to 
be constructed of  a crushed gravel surface to stabilize and prevent soil erosion. 

• Institutional Controls. Environmental covenants will be placed on the Property that 
prohibit the use of  groundwater from beneath the Property and require the construction 
of  a vapor intrusion barrier beneath any future buildings.  

• Estimated Cost. The estimated cost for Alternative 1 is $2,458,000 (including 30% 
contingency). Details are presented in Table 1. 
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6.2 Alternative 2: Capping and Targeted Excavation Integrated with 
Redevelopment  

Alternative 2 includes targeted soil excavation with on-site consolidation and/or off-site disposal, 
and capping of the Site integrated with the anticipated redevelopment. Figure 10 presents the 
redevelopment plans. The remedial action includes: 

• Targeted Soil Removal. Excavate areas necessary to provide adequate cap cover based on 
the final site grade, including overexcavation of  the hotel foundation and utility trenches. 
The excavation volume is estimated to be approximately 1,400 cubic yards. 
Characterization samples will be collected from soil stockpiles for waste profiling. For 
cost estimating purposes, it is assumed that the soil may be disposed of  at a RCRA 
Subtitle D landfill. This assumption is based on the relatively low contaminant 
concentrations observed in shallow soils at the Site.  

• Soil Consolidation. If  final site grade allows, soil excavated during redevelopment may be 
consolidated on site beneath the cap. For conservative cost estimating, it is assumed that 
all excavated material will require off-site disposal.  

• Capping. Contaminants in soil that are left in place will be capped with a minimum 
1 foot of  clean soil and demarcation layer (e.g., landscape area), asphalt surface (e.g., 
parking lot), and concrete surface (e.g., walkway), or located within the footprint of  a 
building. The cap will apply to the entire Site. Clean soil will be imported and placed on 
top of  a demarcation fabric or the existing asphalt pavement, delineating the 
contaminated soil from clean cap material for future site workers. 

• Institutional Controls. Environmental covenants will be placed on the Site that prohibit 
the use of  groundwater from beneath the Site and require the construction of  a vapor 
intrusion barrier beneath any future buildings. In addition, a soil management plan will 
be developed and an environmental covenant placed on the Site to protect the 
engineered cap. The soil management plan will describe the nature and locations of  
contaminated soil that is left in place, discuss potential worker safety considerations, and 
identify the type of  demarcation fabric that is placed for future site activities that involve 
penetration of  the soil cap. In addition, a cap inspection plan will be implemented to 
provide annual inspections to ensure that the demarcation material is not visible in any 
area of  the Site.  

• Estimated Cost. The estimated cost for Alternative 2 is $714,500 (including 30% 
contingency). Details are presented in Table 2. 

6.3 Cleanup Alternative Evaluation Requirements 

6.3.1 MTCA Threshold Requirements 

Cleanup actions are subject to the threshold requirements set forth in WAC 173-340-360 (2)(a). 
Under the threshold requirements, the cleanup action shall: 
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• Protect human health and the environment. 
• Comply with cleanup standards. 
• Comply with applicable state and federal laws. 
• Provide for compliance monitoring. 

6.3.1.1 Protect Human Health and the Environment and Comply with Cleanup 
Standards 

Both alternatives 1 and 2 reduce or eliminate risk due to contaminated soil through removal or a 
combination of removal, consolidation, and capping. Therefore, they would eliminate exposure 
pathways and protect human health and the environment and would comply with cleanup standards.  

6.3.1.2 Comply with Applicable State and Federal Laws 

The selected CULs are consistent with MTCA. Additionally, local, state, and federal laws related to 
environmental protection, health and safety, transportation, and disposal apply to each proposed 
alternative. During remedial design, the selected alternative would be designed to comply with 
applicable, relevant, and appropriate requirements.  

6.3.1.3 Provide for Compliance Monitoring 

There are three types of compliance monitoring: protection, performance, and confirmational. 
Protection monitoring is designed to protect human health and the environment during the 
construction and operation and maintenance phases of the cleanup action. Performance monitoring 
confirms that the cleanup action has met cleanup and/or performance standards. Confirmational 
monitoring confirms the long-term effectiveness of the cleanup action once cleanup standards have 
been met or other performance standards have been attained. Both cleanup alternatives would meet 
this provision, as both would require varying levels of all three types of compliance monitoring. 

6.4 Evaluation of Site Cleanup Alternatives 

MTCA states that when selecting a cleanup alternative, preference shall be given to “permanent 
solutions to the maximum extent practicable.” “Permanent” is defined in WAC 173-340-200 as a 
cleanup action in which the cleanup standards of WAC 173-340-700 through 760 are met without 
further action being required at the site being cleaned up or at any other site involved with the 
cleanup action, other than the approved disposal of any residue from the treatment of hazardous 
substances.  

In order to determine the “maximum extent practicable” for each alternative, a disproportionate-
cost analysis outlined in WAC 173-340-360(3)(e) is used. Costs are determined to be 
disproportionate to benefits if the incremental cost of a more expensive alternative over that of a 
lower-cost alternative exceeds the incremental degree of benefits achieved by the more expensive 
alternative. Consistent with WAC 173-340-360(3)(f), the evaluation criteria used were a mix of 
qualitative and quantitative factors, including protectiveness, permanence, effectiveness over the 
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long term, management of short-term risks, technical and administrative implementability, and 
consideration of public concerns. 

The cleanup alternatives are evaluated by the criteria below. 

6.4.1 Protectiveness 

Protectiveness is a factor by which human health and the environment are protected by the cleanup 
action, including the degree to which existing risks are reduced; time required to reduce risk at the 
facility and attain cleanup standards; on-site and off-site risks resulting from implementing the 
cleanup action alternative; and improvement of the overall environmental quality. Alternatives 1 and 
2 are equally protective, preventing human and ecological exposure by removing from the Site all 
soils exceeding CULs or capping them in place.  

6.4.2 Permanence 

Permanence is a factor by which the cleanup action alternative permanently reduces the toxicity, 
mobility, or volume of hazardous substances. It takes into account the adequacy of the alternative in 
destroying the hazardous substances, the reduction or elimination of hazardous-substance releases 
and sources of releases, the degree of irreversibility of the waste-treatment process, and the 
characteristics and quantity of treatment residuals generated. Removal of soil would be considered 
the most permanent soil action because it permanently eliminates the source of releases at the Site. 
Alternatives that include less soil removal would be equivalently less permanent because they would 
rely on institutional controls, which could be violated or removed from the Site in the future. 
Therefore, Alternative 1 would be ranked higher for permanence than Alternative 2. 

6.4.3 Effectiveness over Long Term 

Long-term effectiveness includes the degree of certainty that the alternative will be successful; the 
reliability of the alternative for the expected duration of hazardous substances remaining on site at 
concentrations that exceed CULs; the magnitude of residual risk with the alternative in place; and 
the effectiveness of controls required to manage treatment residues or remaining wastes. Long-term 
effectiveness of Alternative 1 would be considered slightly higher than for Alternative 2, since it 
removes all contaminated soil.  

6.4.4 Management of Short-Term Risks 

Short-term risks to remediation workers, the public, and the environment are assessed under this 
criterion. Generally, short-term risks are expected to be linearly related to the amount of material 
handled, treated, and/or transported and disposed of (e.g., worker injury per cubic yard excavated 
[equipment failure], public exposure per cubic yard-mile transported [highway accident]). 

This factor addresses the risk to human health and the environment associated with the alternative 
during construction and implementation, and the effectiveness of measures that will be taken to 
manage such risks. Potential public exposure during transport, handling, and excavation required for 
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both of the alternatives could lead to short-term risks. Alternative 2 requires less off-site 
transportation and handling of impacted soil and so would involve lower short-term risks; it is 
therefore ranked higher.  

6.4.5 Technical and Administrative Implementability 

This factor addresses whether the alternative can be implemented and is technically possible. The 
availability of necessary materials, regulatory requirements, scheduling, access for construction 
operations and monitoring, and integration with existing and neighboring site uses must be 
considered. The proposed alternatives are both well proven and have been employed at many sites 
throughout the United States, so both are readily implementable and rank equivalently. 

6.4.6 Public Concerns 

This factor includes considering concerns from individuals, community groups, local governments, 
tribes, federal and state agencies, and any other organization that may have an interest in or 
knowledge of the Site and that may have a preferred alternative. The City has involved the public in 
the proposed reuse of the Site dating back to the development of the Waterfront Subarea Plan, 
where it was determined with public support that the existing public works facility should relocate 
off of the waterfront and be replaced with a higher and better use.  After the Public Works Facility 
was relocated, an intense visioning and planning process involving community members provided 
further focus on what uses would best serve the community.  This process was augmented with the 
Integrated Planning Grant-funded activities, which allowed for site characterization and 
environmental considerations to be included in the planning process.  The planning process 
determined that the best use for the site would be a privately run hotel which would complement 
the Public Market and the Wenatchee Historic Downtown and Convention Center.  The 
environmental considerations associated with the property helped in this redevelopment planning 
process.  

Both alternatives would provide opportunity for further review and comment on the plans by the 
public. 

6.4.7 Disproportionate-Cost Analysis 

In accordance with WAC 173-340-360(3)(e), the most practicable permanent solution evaluated will 
be the baseline cleanup action alternative to which the other cleanup action alternatives are 
compared. On this basis, Alternative 2 is the baseline alternative for this analysis. Table 3 
summarizes the comparative analysis. Each alternative was given a rating between 1 and 5 (5 being 
optimal, 1 being inadequate). Where there were only slight differences, fractional ratings were 
applied. 

Based on these criteria, Alternatives 1 and 2 have close ratings, 4.8 and 4.6, respectively (see Table 
3). Evaluating the above factors with the estimated cost for each alternative and a relative increased 
benefit, Alternative 1 is preferred by 4 percent; however, the cost of Alternative 1 ($2,458,000) is 
nearly three and a half times the cost of Alternative 2 ($714,500).  
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6.4.8 Recommended Cleanup Alternative  

In evaluating each alternative in relation to protectiveness, permanence, effectiveness over the long 
term, management of short-term risks, technical and administrative implementability, consideration 
of public concerns, and cost, Alternative 1 provides negligible gain in consideration of practicable 
permanent solution criteria when compared to the significantly higher cost. Therefore, Alternative 2 
is selected as the preferred cleanup alternative because it is much more cost-effective in meeting the 
practicable permanent solution criteria. 
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LIMITATIONS 
 
The services undertaken in completing this report were performed consistent with generally 
accepted professional consulting principles and practices. No other warranty, express or implied, is 
made. These services were performed consistent with our agreement with our client. This report is 
solely for the use and information of our client unless otherwise noted. Any reliance on this report 
by a third party is at such party’s sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when services 
were performed and are intended only for the client, purposes, locations, time frames, and project 
parameters indicated. We are not responsible for the impacts of any changes in environmental 
standards, practices, or regulations subsequent to performance of services. We do not warrant the 
accuracy of information supplied by others, or the use of segregated portions of this report. 
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Table 1
Cost Estimate Alternative 1—Excavation of All Contaminated Soils

Former Public Works Yard, City of Wenatchee
Wenatchee, Washington

Remedy Components
1
2
3 Grade site for stormwater drainage.

Assumptions
1
2
3 Density of asphalt = 2 tons/cy.
4
5

6
7

8

9
10

Item Description Quantity Units Unit Cost Total Cost

Mobilization 1 LS $62,000 $62,000
Erosion and sediment control 1 LS $2,000 $2,000
Excavation

Excavate and direct load impacted material 21,072 TON $6.50 $136,965
Confirmation sampling (cPAH/benzene excavations) 36 EA $400 $14,400
Confirmation sampling (metals excavation) 203 EA $60 $12,180
Imported backfill 21,072 TON $15 $316,073
Backfill and compact excavation 21,072 TON $6.50 $136,965
Disposal characterization 114 EA $200 $22,800
Transport and Subtitle D disposal 21,072 TON $50 $1,053,575

Contingency 30% $527,000
$2,284,000

Professional Services
Permitting and agency negotiations 1 LS $5,000 $5,000
Survey 1 LS $5,000 $5,000
Remedial design 1 LS $25,000 $25,000
Procurement 1 LS $5,000 $5,000
Construction oversight 6 WK $14,000 $84,000
Reporting 1 LS $10,000 $10,000

Contingency 30% $40,000
$174,000

$2,458,000

Remedial Action Subtotal

Professional Services Subtotal

One characterization sample will be taken for every 100 cy of soil to be disposed of.

TOTAL COST

Remedial Action

NOTES: % = percent; ASTM = American Society for Testing and Materials; cPAH = carcinogenic polycyclic hydrocarbon; 
cy = cubic yard; EA = each; LS = lump sum; PID = photoionization detector; WK = week; XRF = x-ray fluorescence.

Excavation will be screened using field equipment (XRF and PID) to guide the excavation extent prior to 
confirmation sampling.
Import fill will be clean material and compacted to a minimum of 95 percent, based on the Modified Proctor Test 
(ASTM, 2012).

Thirty percent contingency.

Excavate all impacted soil and dispose of off site.
Backfill with clean, imported material.

Density of soil = 1.85 tons/cy.
Density of select borrow = 1.85 tons/cy.

Excavated material will be characterized prior to off-site disposal. For cost estimating purposes, it is assumed that all 
material will be nonhazardous and disposed of at a Subtitle D landfill.

The volume of impacted soil reflects areas shown on Figure 8.

Final grade will be made consistent with surrounding grades.
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Table 2
Cost Estimate Alternative 2—Targeted Excavation and Capping

Former Public Works Yard, City of Wenatchee
Wenatchee, Washington

Remedy Components
1
2

Assumptions
1
2
3 Density of asphalt = 2 tons/cy.
4
5

6
7

Item Description Quantity Units Unit Cost Total Cost

Mobilization 1 LS $10,000 $10,000
Erosion and sediment control 1 LS $2,000 $2,000
Excavation

Excavate and direct load impacted material 2,590 TON $6.50 $16,835
Install demarcation fabric 5,000 SY $2.00 $10,000
Disposal characterization 14 EA $300 $4,200
Transport and Subtitle D disposal 2,590 TON $50 $129,500
Building foundation 5,800 CF $9 $53,704
Vapor intrusion barrier (building) 30,000 SF $4.50 $135,000
Select granular base for future parking 1,591 TON $19 $30,229
Asphalt cap/parking lot (cost borne by developer) 574 TON $70 $40,180
Landscape cap consisting of 1 ft clean fill 1,521 TON $15 $22,811

Contingency 30% $129,000
$583,500

Professional Services
Permitting and agency negotiations 1 LS $5,000 $5,000
Environmental covenant 1 LS $2,000 $2,000
Soil management plan 1 LS $5,000 $5,000
Survey 1 LS $5,000 $5,000
Remedial design 1 LS $25,000 $25,000
Procurement 1 LS $5,000 $5,000
Construction oversight 3 WK $14,000 $42,000
Reporting 1 LS $12,000 $12,000

Contingency 30% $30,000
$131,000
$714,500

Excavate impacted soil necessary to support redevelopment (e.g., foundation, utility corridors) and dispose of off site.

Density of soil = 1.85 tons/cy.
Density of select borrow = 1.85 tons/cy.

The volume of impacted soil based on architect's estimate for redevelopment.
Import fill (landscape cap) will be clean material and compacted to a minimum of 95 percent, based on the Modified 
Proctor Test (ASTM, 2012).

Thirty percent contingency.
Excavated material will be characterized prior to off-site disposal at a Subtitle D landfill.

Remedial Action

Cap site through redevelopment (building footprint, parking/walkways, and landscaped areas).

Remedial Action Subtotal

Professional Services Subtotal
TOTAL COST

NOTES: % = percent;  ASTM = American Society for Testing and Materials; CF = cubic feet; cy = cubic yard; EA = each; LS = lump sum; SF = 
square foot; SY = square yard; WK= week.
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Table 3
Disproportionate Cost Analysis

Former Public Works Yard, City of Wenatchee
Wenatchee, Washington

Alternative Description

Pro
te

ctiv
eness

Pe
rm

anence
Lo

ng-Te
rm

 
Eff

ectiv
eness

Management o
f 

Sh
ort-

Te
rm

 Risk
s

Im
plementa

bility
Ave

rage
Pu

blic
 C

oncerns 
To

tal C
ost

Alternative 1 Excavation and off-site disposal of all 
impacted soil 5 5 5 4 5 4.8 TBD  $ 2,458,000 

Alternative 2 Targeted excavation of impacted soil 
supporting redevelopment.  Capping of 
remaining impacted soil.

5 4 4 5 5 4.6 TBD  $    714,500 
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Figure 1
Site Location

Former Public Works Yard Site
Wenatchee, Washington
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Site Address: 25 N Worthen St, Wenatchee, WA
Source: US Geological Survey (1990) 7.5-minute
topographic quadrangle: Wenatchee
Section 3, Township 22N, Range 20E
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for legal, engineering, or surveying purposes. Users of  this information  should review or
consult the primary data and information sources to ascertain the usability of  the information.
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Figure 2
Site Features and

Investigation Locations
Former Public Works Yard Site

Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online; taxlots obtained from Chelan
County; 2000 sample locations from targeted
brownfield assessment conducted by Ecology
& Environment, Inc. and are approximate; 2011
and 2013 sample locations surveyed by Maul
Foster & Alongi, Inc. using GeoXH 2005.
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Potentiometric Surface Map

November 2010
Former Public Works Yard Site

Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online
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Figure 4
Potentiometric Surface Map

November 2013
Former Public Works Yard Site

Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online
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Figure 5
Approximate Lateral Extent

of Impacted Soil
Former Public Works Yard Site

Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online; taxlots obtained from Chelan
County; 2000 sample locations from targeted
brownfield assessment conducted by Ecology
& Environment, Inc. and are approximate; 2011
and 2013 sample locations surveyed by Maul
Foster & Alongi, Inc. using GeoXH 2005.
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Figure 6
Conceptual Site Model

Former Public Works Yard Site, City of Wenatchee
Wenatchee, Washington
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Figure 7
Exposure Scenario from Landfill to the Site

Former Public Works Yard Site, City of Wenatchee
Wenatchee, Washington
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Figure 8
Site Development Plans

Related to 
Environmental Contamination

Former Public Works Yard Site
Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online; taxlots obtained from Chelan
County; 2000 sample location from targeted
brownfield assessment conducted by Ecology
& Environment, Inc. and is approximate; 2011
and 2013 sample locations surveyed by Maul
Foster & Alongi, Inc. using GeoXH 2005.

Pr
oje

ct:
 03

80
.02

.04
-03

Ap
pro

ve
d B

y: 
ko

slu
nd

0 35 70

Feet

This product is for informational purposes and may not have been prepared for, or be suitable
for legal, engineering, or surveying purposes. Users of  this information  should review or
consult the primary data and information sources to ascertain the usability of  the information.

p. 971 544 2139 | www.maulfoster.com 

Pr
int

 D
ate

: 1
/31

/20
14

Pr
od

uc
ed

 By
: a

pa
dil

la
Pa

th:
 X:

\03
80

.02
 C

ity
 of

 W
en

atc
he

e\0
4 D

ata
 G

ap
 In

ve
sti

ga
tio

n\0
5\P

roj
ec

ts\
Fig

8_
Sit

e D
ev

elo
pm

en
t P

lan
s R

ela
ted

 to
 En

vir
on

me
nta

l C
on

tam
ina

tio
n.m

xd

Legend
!( 2000 Sample Location

2011 Sample Locations
!. Geoprobe Boring
") Test Pit
"#) Soil Gas Sample
&< Piezometer

2013 Investigation Locations
!. Geoprobe

Landfill Boundary
(dashed where approximate)
Approximate Lateral Extent
of cPAH Impacted Soil
Approximate Lateral Extent of
Benzene and cPAH Impacted Soil
Measured Landfill Area
Former USTs
Oil-Water Separator
Former Oil-Water Separator
Chelan County Taxlots

Notes:
1. cPAH = Carcinogenic polycyclic aromatic
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4. USTs = Underground storage tanks
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Figure 9
Alternative 1 Extent of

Excavation
Former Public Works Yard Site

Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online; taxlots obtained from Chelan
County; 2000 sample locations from targeted
brownfield assessment conducted by Ecology
& Environment, Inc. and are approximate; 2011
and 2013 sample locations surveyed by Maul
Foster & Alongi, Inc. using GeoXH 2005.

Pr
oje

ct:
 03

80
.02

.04
-05

Ap
pro

ve
d B

y: 
J. 

Cla
ry 0 35 70

Feet

This product is for informational purposes and may not have been prepared for, or be suitable
for legal, engineering, or surveying purposes. Users of  this information  should review or
consult the primary data and information sources to ascertain the usability of  the information.

p. 971 544 2139 | www.maulfoster.com 

Pr
int

 D
ate

: 1
/31

/20
14

Pr
od

uc
ed

 By
: a

pa
dil

la
Pa

th:
 X:

\03
80

.02
 C

ity
 of

 W
en

atc
he

e\0
4 D

ata
 G

ap
 In

ve
sti

ga
tio

n\0
5\P

roj
ec

ts\
Fig

9_
Alt

ern
ati

ve
 1 

Ex
ten

t o
f E

xc
av

ati
on

.m
xd

Legend
!( 2000 Sample Location

2010/2011 Sample Locations
!. Geoprobe Boring
") Test Pit
"#) Soil Gas Sample
&< Piezometer

2013 Investigation Locations
!. Geoprobe

Landfill Boundary
(dashed where approximate)
Approximate Lateral Extent
of cPAH Impacted Soil
Approximate Lateral Extent of
Benzene and cPAH Impacted Soil
Measured Landfill Area
Former USTs
Oil-Water Separator
Former Oil-Water Separator
Property
Chelan County Taxlots

Notes:
1. cPAH = Carcinogenic polycyclic aromatic
                  hydrocarbons
2. USTs = Underground storage tanks
3. Shallow soils impacted by arsenic and/or
lead requiring excavation to 6-feet bgs are 
not defined on this figure, but assumed to 
cover one-half of the non-landfill portion of the
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Figure 10
Alternative 2 

Redevelopment Cap
Former Public Works Yard Site

Wenatchee, Washington

Source: Aerial photograph obtained from Esri
ArcGIS Online; taxlots obtained from Chelan
County; 2000 sample location from targeted
brownfield assessment conducted by Ecology
& Environment, Inc. and is approximate; 2011
and 2013 sample locations surveyed by Maul
Foster & Alongi, Inc. using GeoXH 2005.
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