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REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
PORT OF TACOMA PARCEL 88 
1621 MARINE VIEW DRIVE 
TACOMA, WASHINGTON 

 

1.0 INTRODUCTION 

We prepared this Remedial Investigation/Feasibility Study (RI/FS) Report on 
behalf of the Port of Tacoma (Port) for submittal to the Washington State 
Department of Ecology (Ecology) pursuant to Section VII(C) of Agreed Order 
DE8400.  This report was prepared in accordance with WAC 173-340-350 and 
documents the nature and extent of contamination at Parcel 88 (the Site) and 
recommended cleanup actions. 

Information on the Site, including physical characteristics, past ownership and 
land uses, and previous environmental investigations and cleanups is presented 
in the Environmental Assessment Report (Hart Crowser 2010) and the Previous 
Cleanup Activities Report (Hart Crowser 2011); these documents are 
incorporated by reference into this RI/FS and pertinent information is 
summarized within this document. 

2.0 LOCATION AND SETTING 

The Site is referred to as Parcel 88 (Facility Site # 34114562) and is generally 
located at Pierce County Tax Parcel 0421313048, at the street address of 1621 
Marine View Drive, Port of Tacoma, Tacoma, WA 98422, but also includes 
portions of Pierce County Tax Parcels 0421313049 and 0420062130 where 
contaminants were found to have been spread (Figure 1).   

A large portion of the Site now lies within the Port’s recently completed Parcel 
88 Combined Habitat Mitigation Area.  The mitigation area includes constructed 
tidal channels connected to Hylebos Creek, adjacent intertidal marsh and 
vegetated shorelands in the southwestern portion of the Site, and upland habitat 
in the south central and southeastern portions of the Site.  This area is bounded 
to the south by Hylebos Creek (a tributary to Commencement Bay via the 
Hylebos Waterway), to the west by Morningside Drain and Marine View Drive, 
and to the north and east by steep slopes (Figure 2). 

Native soil at the Site consists of alluvium at the lowest elevations (lower area) 
and glacial outwash deposits on the slopes.  The alluvium was deposited by 
rivers and streams and typically consists of granular and fine-grained soils ranging 
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from silty sand to sandy silt with occasional gravel and wood.  Zones of coarser 
sand and gravel also occur locally in the alluvium.  The glacial outwash soils are 
typically granular and include poorly- to well-graded sand and gravel to silty sand 
and gravel. 

Groundwater elevations indicate that groundwater flows southerly to 
southwesterly from the uplands north and east of the property (recharge areas) 
toward Hylebos Creek and Morningside Drain (discharge areas). 

3.0 SITE HISTORY 

3.1 Ownership 

The Port has owned the Site since 2006.  From 1996 until it was sold to the Port, 
the Site was owned by Michael Parsons and/or Marine View, Inc., a business in 
which Mr. Parsons held an interest.  From the 1960s to 1996, the Site was 
owned by William Fjetland, Camille Fjetland, and/or business interests in which 
one or both of these individuals held an interest.  Before that, the ownership of 
the Site is unknown.  Available records indicate that a number of entities 
operated at the Site before the Port’s ownership.  These entities are listed in the 
IRAR (Hart Crowser 2011). 

3.2 Land Use 

Before the 1950s, the Site was undeveloped land.  Approximately 9 acres in the 
southwest corner of tax parcel 0421313048 were lowlands abutting Hylebos 
Creek, and the rest of the Site consisted of steep slopes and upland ridgelines 
and bluffs.  From the 1950s through 2006, the Site was used as a sand and 
gravel mine and an inert solid waste recycling facility.  During that time, a 
significant volume of material (soil, concrete, asphalt, wood waste, and metal 
debris) was imported and used as fill at the Site, primarily in the 9-acre lowlands.  
This fill raised the grade substantially over much of the lowlands; in places, the 
post-fill surface elevation was 20 feet or more above the original surface 
elevation. 

Historical aerial photos indicate that aggregate mining began at the top of the 
bluffs on adjacent property to the north, and progressed southward along the 
bluffs.  Sometime between 1965 and 1970, the use of lower (western) portion of 
the Site began.  Soil/fill stockpiles appeared in the lower portion of the Site in a 
1970 photo, and by 1973 some mining into the hillside in the northeast corner 
of the lower portion of the Site was evident.  Also, a network of roads was 
evident on the eastern portion of the Site and there was evidence of mining 
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activities extending onto the Site from neighboring property in the 1970 aerial 
photo. 

By 1978 the lower portion of the Site was well established; the Maintenance 
Building had been constructed and there were clear working road systems 
within the area, including a road along Hylebos Creek leading from the active 
western portion of the Site to a ravine in the south-central portion of the Site 
(Figure 3). 

Aerial photographs from 1978 through 2006 show material management 
activities on the lower portion of the Site and progressively more-extensive 
mining activities on the moderate hillsides in the east/southeast/south-central 
portions of the Site.  The log cabin (office) appears in the lower portion of the 
Site in photos from 1978 and 2002, but is gone in a 2006 photo; a second 
support building appears between the Maintenance Building and the log cabin 
in 1985 and 1989 photos but is gone by 1998; and a residence in the south-
central ravine is evident in the 1992 photo but is gone by 1998.  These photos 
also show that materials management activities in the lower portion of the Site 
during this time were not static, and there were changes in material stockpile 
locations, equipment staging areas, and active access roads. 

In the eastern portion of the Site, active mining across the hilltops is depicted in 
aerial photos from 1978 through 2004.  Aerial photos from 2002 suggest that 
activities on the hillside in the east-central portion of the Site included, at that 
time, construction debris recycling (stockpiling and crushing).  Photos from 1998 
through 2004 indicate that some fill material (appearing to be concrete rubble) 
was placed on hillsides on the east side of the Site.  By 2006, nearly all of this 
area shows re-establishing vegetation, and active mining was limited to what 
later became the steep east-west ravine in the center of the Site. 

The Port purchased the Site in May 2006.  Thereafter, site activities were limited 
to removal of recycled material stockpiles and equipment the previous owner 
had left on the lower portion of the Site; temporary use of the lower portion of 
the Site by the neighboring tenant for truck turnaround and scales; and 
occasional use of the lower portion of the property by Port maintenance for 
temporary staging. 

3.3 Environmental Investigations 

Several Environmental Site Assessments (ESAs) and other investigations were 
performed between 1993 and 2000, before the Port purchased the property.  
These assessments were documented in the following reports:  ATEC Associates 
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(1993 and 1996), Parametrix (1993), Optimum Environment (1996, 2000a, and 
2000b), and Neuston Consulting (1997). 

In 2005, Phase I and Phase II ESAs were conducted on behalf of the Port 
pursuant to the Port’s possible purchase of the property from Parsons 
(GeoEngineers 2005).  These assessments summarized the reports listed above 
and included the results of a limited field investigation that involved analysis of 
soil and groundwater samples. 

In 2009 additional environmental investigations were undertaken on behalf of 
the Port to better characterize the nature and extent of contamination in the 
lower portion of the Site before cleanup and redevelopment (Hart Crowser 
2010). 

3.4 Site Listing and Hazard Ranking 

In 2007 Ecology issued an Early Notice Letter to the Port indicating that an Initial 
Investigation of the Site by the Tacoma-Pierce County Health Department had 
resulted in listing the Site on Ecology’s Confirmed or Suspected Contaminated 
Site List with a Facility Site Identification Number of 34114562.  In July 2008, the 
Tacoma-Pierce County Health Department completed a Site Hazard 
Assessment; the resulting Site ranking was 3.  On May 10, 2011, the Port and 
Ecology entered into Agreed Order DE8400 under the MTCA to complete 
remedial action at the Site. 

4.0 PRE-CLEANUP ENVIRONMENTAL CONDITIONS 

As described below, several environmental cleanups have been conducted at 
the Site.  Conditions before these cleanups are documented in detail in reports 
by Hart Crowser (2011) and GeoEngineers (2005). 

The primary areas of environmental contamination before Site cleanup were the 
Main Fill Area (MFA) and the Metals Contamination Area (MCA).  Both areas are 
located in the lower area of the Site.  In addition, an area in the north central 
upland portion of the Site was also used to store concrete and asphalt 
debris/rubble for reprocessing and sale.  Historical environmental site conditions 
are shown on Figures 3 through 6 and are summarized below. 

4.1 Main Fill Area 

Before the 2010 Port cleanup, much of the MFA was underlain by a thick prism 
of fill.  The fill composition was variable, consisting primarily of soil and 
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manmade debris (mostly concrete, asphalt and wood waste, but also including 
creosote-treated pilings, brick, glass, plastic, and metal).  Some areas of the Site 
were underlain by fill consisting mostly or entirely of wood chips.  Historically, 
several USTs and ASTs were located within the MFA and activities including 
equipment maintenance, vehicle fueling, and debris/rubble stockpiling took 
place here. 

Fill and soil in the MFA were impacted by petroleum hydrocarbons, as 
evidenced by analytical results and by the observations of sheen and odor 
documented in the 2005 ESA report and the 2009 investigation report.  
Petroleum impacts were generally confined to the fill prism, but did extend into 
the underlying soil in a few areas.  Diesel detections ranged from 6.4 to 5,900 
milligrams per kilogram (mg/kg), and motor oil detections ranged from 62 to 
5,000 mg/kg. 

Fill and soil in some parts of the MFA were also impacted by metals.  Arsenic 
concentrations ranged to 153 mg/kg.  In a few locations, copper and lead were 
also elevated, ranging up 154 mg/kg and 303 mg/kg, respectively. 

Groundwater impacts within the MFA were limited.  Petroleum hydrocarbons 
were detected in groundwater from only one of the 13 sampling locations 
(MW-2).  The maximum concentrations detected for DRO and ORO were 1,900 
ug/L and 750 ug/L, respectively.  Copper and mercury concentrations were also 
elevated (4 ug/L and 0.05 ug/L in samples from MW-109 and P-1, respectively). 

4.2 Metals Contamination Area 

Before the 2010 cleanup activities, the MCA was underlain by several feet of 
slag-bearing sand and gravel fill.  The fill was placed over native materials to form 
a flat building lot for the residence that was once on the Site and to form the 
base for the unpaved roadway between the MCA and the MFA.  In some 
locations in the MCA, the fill contained pebble-size and larger pieces of slag that 
were used to fill former drainage pathways, providing a more solid base for 
roads while allowing natural flows to continue to Hylebos Creek. 

Arsenic and lead were detected at elevated concentrations (maximum of 523 
and 314 mg/kg, respectively) in every sample of the fill material in the MCA.  
Other metals, including copper and zinc, were detected in a number of soil 
samples at elevated concentrations within the fill in this area.  Only low levels of 
metals were detected in groundwater samples from the MCA. 
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4.3 Upland Portion of the Site 

An area in the north central upland portion of the Site was previously used to 
store concrete and asphalt debris/rubble for reprocessing and sale.  
GeoEngineers (2005) estimated there was about 26,000 cubic yards of material. 

GeoEngineers (2005) collected two samples of the concrete and asphalt 
debris/rubble to analyze for petroleum hydrocarbons and metals.  Neither diesel-
range organics (DRO) nor gasoline-range organics were detected in either 
sample.  Oil-range organics (ORO) was detected in one sample at 470 mg/kg.  
The detection of ORO without DRO is consistent with the documented 
presence of asphalt.  No elevated metals were detected in either sample.  The 
rubble was later removed. 

Because a relatively low concentration of ORO was detected in the 
debris/rubble, and because heavy-range petroleum fractions like asphalt are 
relatively immobile, groundwater impacts in the uplands were judged to be very 
unlikely.  Therefore, groundwater monitoring wells were not installed in the 
upland portion of the Site.  Subsequent groundwater monitoring in lowland wells 
(MW-107 and MW-108) downgradient from the former location of the 
debris/rubble did not detect petroleum hydrocarbons.  These results support the 
conclusion that that there were no groundwater impacts associated with the 
concrete and asphalt debris/rubble. 

5.0 PREVIOUS CLEANUP ACTIVITIES 

Previous cleanup activities at the Site consisted of several tank closures in the 
1990s, a number of pre-sale cleanup actions conducted by Parsons in 2006, and 
the Port’s major cleanup in 2010.  These activities are described in detail in Hart 
Crowser (2011), shown on Figure 7, and summarized below. 

5.1 UST Removals (1990s) 

In 1991 four USTs were removed from the lower area of the Site by employees 
of Portside Recycling, which was the operator at the time (ATEC Associates 
1993).  Little additional information is available regarding these USTs or this 
removal action, but the ATEC report indicates that no soil assessment was 
completed at the time of the removals. 

In 1997 West Pac Environmental, Inc. of Seattle removed three additional USTs 
and an associated pump island from the MFA.  These tanks were located 
northwest of the Maintenance Building.  The associated UST Site Assessment 
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was completed by Neuston Consulting of Burien, Washington (Neuston 
Consulting 1997).  The last known use of the USTs reported was for diesel truck 
and heavy equipment fueling, and at the time of removal they were estimated to 
be over 25 years old.  Approximately 100 tons of contaminated soil were 
excavated and disposed of off site, and post-excavation samples documented 
that remaining soil did not exceed the MTCA Method A level for diesel. 

5.2 Rubble Removal and Other Cleanup Activities (2006) 

Before the Port purchased the property in 2006, the previous owner removed 
about 30,000 thousand cubic yards of debris from the Site.  This material 
included unprocessed concrete and asphalt rubble from the upland portion of 
the property; about 4,000 tons of glass, window frames, and wood debris from 
the near the Maintenance Building; and about 5,000 cubic yards of scattered 
debris including wood, plastic, metal, rubber, and building remains from within 
the MCA and MFA.  The previous owner also contracted Environmental 
Chemical Solutions of Gig Harbor, Washington, to remove approximately 25 
cubic yards of petroleum-contaminated surficial soil from two 15-square-foot 
areas between the Maintenance Building and the former log cabin office 
building in the MFA. 

5.3 Port of Tacoma Cleanup (2010) 

As described above, the remaining areas of environmental contamination at the 
time of the Port’s 2010 cleanup actions and redevelopment were the MFA and 
the MCA, which occupied the lower portion of the Site. 

The cleanup approach for the MFA involved mass excavation of the entire fill 
prism down to native material except along the eastern hillside where some 
untreated wood waste was left in place.  During the MFA excavation, a UST was 
discovered and removed along with two extensive areas of petroleum-impacted 
native soil.  All soil exhibiting field indications of petroleum impacts (sheen, odor, 
etc.) was removed.  Figure 8 shows the relationship between the extent of the 
pre-cleanup petroleum impacts and the extent of the remedial excavation.  This 
figure demonstrates that the lateral and vertical extent of the excavation 
encompassed the impacted soil.  Post-excavation soil samples further confirmed 
that contaminated material was successfully removed from the MFA (Figure 10). 

The cleanup approach for the MCA involved excavation of slag-bearing fill. The 
fill was removed down to native material or to the elevation where the pre-
cleanup sampling indicated there was no longer impacted material.  Figure 9 
shows the relationship between the extent of the pre-cleanup metal impacts and 
the extent of the fill removal.  This figure demonstrates that the lateral and 
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vertical extent of the removal encompassed the impacted fill.  Post-excavation 
samples further confirmed that contaminated material was successfully removed 
from the MCA (Figure 10). 

Uncontaminated concrete rubble from the MFA was crushed and hauled offsite 
for beneficial reuse and all contaminated fill and soil from the Site was disposed 
of at LRI Landfill (LRI) in Graham, Washington. 

6.0 CONCEPTUAL SITE MODEL 

A conceptual site model identifies the potential sources of contamination at a 
Site and describes that pathways through which receptors may be exposed to 
them. 

As discussed in Section 4.0, the sources of the petroleum contamination at the 
Site appear to have been leaks and spills of petroleum and/or imported fill 
material that was contaminated with petroleum products.  The distribution of 
petroleum impacts was highly variable and generally localized, which is 
consistent with these suspected sources.  The source of the metals 
contamination in the MCA was clearly imported fill.  The likely source of the 
elevated levels of metals in the MFA was imported soil or other debris. 

Before the Port’s 2010 cleanup actions, impacted media at the Site consisted 
primarily of the contaminated fill itself along with underlying native soil in some 
locations (e.g., the southeast and southwest overexcavation areas).  
Groundwater impacts were highly localized and found only in the MFA. 

The MFA and MCA are not currently a source of drinking water, and are now 
largely located below the high tide level, precluding future groundwater 
development.  Development of groundwater along the shoreline of the MFA and 
MCA is similarly not practicable for several reasons:  

1. A large portion of the Site, including the MFA and MCA and surrounding 
land, is now a mitigation area providing restored native habitat for terrestrial 
plants and animals and aquatic organisms.  The Port developed the Site to 
mitigate for habitat lost during construction of other Port-related projects; as 
such, the Port is required to maintain these areas as habitat in perpetuity (a 
restrictive covenant filed with Pierce County—record number 
201005260144—restricts use to only natural resources restoration and 
access for incidental maintenance of overhead electrical transmission lines).  
Accordingly, the Site is fenced and gated and is only accessible to 
maintenance workers.   
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2. Topography, stratigraphy, and water table elevation data from the pre-
cleanup monitoring well network indicate that groundwater in this vicinity is 
hydraulically connected to the adjacent surface water (the tidal waters of the 
Hylebos Waterway), such that pumping in these areas would induce 
intrusion of tidally influenced surface water.  As presented in Table 2, post-
cleanup sampling of two new wells installed along the shoreline documented 
exceedances of the state drinking water criteria for specific conductivity (SC) 
and total dissolved solids (TDS) of 700 uS/cm and 500 mg/L, respectively.  In 
well MW-201, SC and TDS exceeded criteria in two out of two sampling 
rounds,  ranging to 1,300 uS/cm and  871 mg/L, respectively.  In well MW-
202, SC and TDS exceeded criteria in one out of three sampling rounds, 
ranging to 1,490 uS/cm and  978 mg/L, respectively.  

3. In addition, shoreline wells MW-201 and -202 also exceed drinking water 
criteria adopted by the Tacoma-Pierce County Health Department 
(Environmental Health Code, Chapter 3) for SC and TDS.  These criteria are 
based on the state’s standards and the exceedances mentioned above also 
apply to the local standards. 

Based on the site characteristics outlined above, current and potential future 
exposure pathways at the Site are: 

 Exposure of maintenance workers to remaining contaminants in 
soil/sediments; 

 Exposure of terrestrial organisms (plants, soil invertebrates, and wildlife) to 
remaining contaminants in soil; 

 Exposure of benthic marine organisms to remaining contaminants in 
soil/sediments that now lie below the high tide level; and 

 Exposure of aquatic organisms to surface water, if the surface water contacts 
contaminated groundwater discharging to surface water (e.g., via seeps). 

7.0 CONTAMINANTS OF CONCERN 

Pre-cleanup investigations included the analysis of soil and groundwater samples 
for petroleum hydrocarbons, carcinogenic polynuclear aromatic hydrocarbons 
(cPAHs), polychlorinated biphenyls (PCBs), and metals (GeoEngineers 2005; 
Hart Crowser 2010 and 2011).  Based on the analytical results, DRO, and ORO, 
and metals (arsenic, lead, copper, mercury, and zinc) were identified as 
contaminants of concern (COCs) in soil and groundwater at the MFA.  At the 
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MCA, the contaminants of concern were metals (arsenic, lead, copper, and zinc) 
in soil. 

8.0 SITE CLEANUP STANDARDS 

As defined in WAC 173-340-700, cleanup standards consist of cleanup levels for 
hazardous substances present at the Site along with the location where these 
cleanup levels must be met (point of compliance).  A cleanup level is the 
concentration of a hazardous substance in soil, water, air, or sediment that is 
determined to be protective of human health and the environment under 
specified exposure conditions. 

8.1 Soil Cleanup Standards 

The following cleanup levels for soil—including for portions of the Site that were 
excavated to below the high tide level and are now periodically inundated—are 
based on the conceptual site model described in Section 6.0:1 

 Method A soil cleanup levels apply to DRO, ORO, arsenic, mercury, and 
lead.  These standards address the exposure pathway from soil/sediment to 
humans. 

 Method B cleanup levels apply to copper and zinc (which do not have 
Method A levels).  These standards address the exposure pathway from 
soil/sediment to humans. 

 Sediment quality standards listed in WAC 173-204-320 apply to metals and 
the relevant toxic components of DRO and ORO (polynuclear aromatic 
hydrocarbons [PAHs]) in the portions of the Site that now lie below high 
tide.  These standards apply to address exposure to benthic organisms. 

Cleanup levels for soil/sediment are presented in Table 1. 

                                                 

1 The Site does not pose a threat of significant adverse effects to terrestrial ecological 
receptors; therefore, soil cleanup levels based on this pathway were not developed.  
Under the terrestrial ecological evaluation procedures outlined in WAC 173-340-
7491(1)(a) and -7492(2)(c)(i), the Site may be removed from further ecological 
consideration if no hazardous substances listed in Table 749-2 are or will be present in 
the soil above the point of compliance established under WAC 173-340-7490(4).  Post-
cleanup monitoring documented in the IRAR (Hart Crowser 2011) and in this RI/FS 
demonstrates that these conditions have been met. 
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In accordance with WAC 173-340-7490(4)(b), the standard point of compliance 
for soil is 15 feet below the ground surface.  This represents a reasonable 
estimate of the depth of soil that could be excavated and distributed at the soil 
surface as a result of site development activities.  For sites with institutional 
controls to prevent excavation of deeper soil, a conditional point of compliance 
may be set at the biologically active soil zone, assumed to extend to a depth of 
6 feet, to prevent exposure of terrestrial organisms (WAC 173-340-7490(4)(a)). 

For pathways involving exposure of benthic organisms, compliance is assessed 
within the biologically active zone (WAC 173-204-200(26)), commonly 
considered to be the upper 10 centimeters (approximately 4 inches). 

8.2 Groundwater Cleanup Standards 

Cleanup levels for groundwater are presented in Table 2.  These cleanup levels 
were identified based on the conceptual site model presented above in Section 
6.0: 

 Method A surface water cleanup levels for groundwater address the 
exposure pathway of metals to aquatic organisms from discharge of 
groundwater into surface water.  As stipulated in WAC 173-340-730[2], 
Method A surface water cleanup levels are based on state surface water 
standards (WAC 173-201A), federal water quality criteria under section 304 
of the Clean Water Act, and federal surface water criteria under the National 
Toxics rule (40 CFR Part 131). 

 Method A groundwater cleanup levels also address the exposure pathway of 
petroleum hydrocarbons to aquatic organisms.  No numeric standards for 
total petroleum hydrocarbons exist for surface water; however, Method A 
refers to a narrative standard of concentrations that will not cause a sheen 
on surface water. 

  As described in Section 6.0, groundwater at the Site is not a current or 
future source of drinking water.  Therefore, the drinking-water based Method 
A groundwater cleanup levels are not appropriate cleanup levels for this site.   

In general, the standard point of compliance for groundwater under MTCA is 
throughout the site from the top of the saturated zone extending vertically to the 
lowest point which could potentially be affected by the site.  However, where 
the groundwater cleanup level is based on protection of surface water and the 
property containing the source of contamination abuts the surface water, a 
conditional point of compliance may be defined that is located within the 
surface water as close as technically possible to the point or points where 
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groundwater flows into the surface water (WAC 720(8)(d)(i)).  Because the Site 
meets these criteria, the appropriate point of compliance for groundwater is 
defined as the point(s) where groundwater flows into surface water. 

9.0 CURRENT NATURE AND EXTENT OF CONTAMINATION 

As documented in Hart Crowser (2011), contaminated fill and soil that was 
present in the lower portion of the Site (the MFA and MCA) was removed by the 
Port in 2010.  Post-cleanup soil samples from that effort (along with three 
additional samples collected subsequently from the unpaved roadway, RD-CS-1, 
-2, and -3) reflect current site conditions.  These samples are shown on Figure 
10.  Comparing the soil monitoring results to the Site Cleanup Standards, it is 
clear that the current concentrations of constituents of concern meet the 
standards (Table 1).2  In addition, unprocessed concrete and asphalt rubble 
stored on the upper portion of the Site was removed in 2006 as a condition of 
the Port’s purchase of the property. 

Groundwater impacts at the Site were minor even before the Port’s 2010 
cleanup and were limited to three wells in the MFA.  These three wells were 
screened within the contaminated fill/soil prism.  The Port’s 2010 cleanup 
addressed groundwater impacts through source removal by excavating impacted 
fill and soil at the Site.  With the completion of the habitat mitigation project, 
groundwater now discharges to the constructed intertidal channels via surface 
water seeps.   

No sheens have been observed in these seeps.  In addition, results from 
groundwater samples collected from post-cleanup wells MW-201 and -202 were 
below groundwater cleanup levels (Table 2). 

So, based on this data, COCs are no longer present at the Site above cleanup 
levels protective of current and future human health and terrestrial and 
ecological exposure pathways. 

                                                 

2 Arsenic exceeded the soil cleanup level in one sample, RD-CS-2, located on the 
unpaved roadway.  However, because a) the magnitude of this exceedance was low (<2 
times the cleanup level); b) the upper 95% confidence limit for arsenic in post-cleanup 
samples at the Site was less than the cleanup level (4.1 mg/kg versus 20 mg/kg); and c) 
only one out of 68 samples (1.5%) exceeded the cleanup level, the Site-wide arsenic 
concentration complies with the cleanup level in accordance with WAC 173-340-
740(7)(d)(i), -740(7)(e)(i), and -740(7)(e)(ii), which specify how compliance is to be 
assessed in cases where one or more confirmation samples exceeds cleanup levels. 
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10.0 FEASIBILITY STUDY 

The purpose of a feasibility study is to develop and evaluate alternatives to 
enable a cleanup action to be selected for the site.  However, if concentrations 
of hazardous substances do not exceed the cleanup level at a standard point of 
compliance, no further action is necessary per WAC 173-340-350(8)(a), and a 
feasibility study would not be required.  As summarized above, due to the Port’s 
2010 cleanup actions, concentrations of hazardous substances at the Site no 
longer exceed cleanup levels. 

In selecting its 2010 cleanup action, the Port considered alternatives ranging in 
protectiveness from partial removal of impacted soil to complete removal of 
impacted soil.  The Port chose to remove all impacted soil to achieve maximum 
protectiveness for the subsequent habitat mitigation project and to minimize the 
need for institutional controls and long-term performance monitoring. 

The only remaining cleanup action involves implementing a groundwater 
performance monitoring program to meet the requirements of WAC 173-340-
410(1)(b). 

MTCA describes the minimum requirements and procedures for selecting 
cleanup actions.  As detailed in the following paragraphs, the proposed cleanup 
action for the Site, groundwater monitoring, complies with the provisions of this 
section. 

10.1  Threshold Requirements 

WAC 173-340-360[2][a] requires that cleanup actions protect human health and 
the environment; comply with MTCA cleanup standards, including applicable 
state and federal laws; and provide for compliance monitoring.   

As described in the RI/FS report (Hart Crowser 2012) and summarized above, 
the Port’s cleanup action removed fill and impacted soil that exceeded cleanup 
levels and provided a potential source to groundwater and surface water.  Post 
cleanup monitoring confirmed that the remaining soil/sediment meets cleanup 
levels and does not pose a risk to human health or the environment.  Initial 
results indicate that source removal has reduced contaminants in groundwater 
to below state and federal levels for protection of surface water.  The remaining 
proposed cleanup action is compliance monitoring to confirm that groundwater 
cleanup levels have been met. 
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10.2  Other Requirements 

WAC 173-340-360[2][b] requires that when selecting from cleanup action 
alternatives that fulfill the threshold requirements, the selected action shall: a) 
Use permanent solutions to the maximum extent practicable; b) Provide for a 
reasonable restoration time frame; and c) Consider public concerns.  As 
described in the following subsections, the Port’s cleanup action at the Site 
fulfills these requirements. 

10.2.1  Permanence 

Under WAC 173-340-360[3][f][ii], permanence refers to the degree to which the 
alternative permanently reduces the toxicity, mobility or volume of hazardous 
substances, including 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 waste treatment 
process, and the characteristics and quantity of treatment residuals generated.   

The Port’s cleanup action removed fill and impacted soil that exceeded cleanup 
levels and provided a potential source to groundwater and surface water. The 
complete removal of contaminated fill and soil from the Site and its disposal in a 
permitted landfill is considered highly permanent. 

 10.2.2  Restoration Time Frame 

The Port’s cleanup action removed fill and impacted soil that exceeded cleanup 
levels and provided a potential source to groundwater and surface water. Post 
cleanup monitoring confirmed that the remaining soil/sediment meets cleanup 
levels and does not pose a risk to human health or the environment. Initial 
results indicate that source removal has reduced contaminants in groundwater 
to below state and federal levels for protection of surface water. Because 
cleanup levels have been met at the site, the MTCA requirement that the 
selected cleanup action achieve a reasonable restoration time frame has been 
met.  The remaining proposed cleanup action is compliance monitoring in 
accordance with WAC 173-340-410..   

10.2.3  Consideration of Public Concern 

Ecology will solicit public comments on the CAP and will modify the cleanup 
approach as appropriate to take into account public concerns. 
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11.0 CONCLUSIONS 

The Port’s 2010 cleanup activities at Parcel 88, along with earlier cleanups at the 
Site, achieved the following objectives: 

 Upland soil at the Site does not pose a risk to human health or terrestrial 
organisms. 

 Soil/sediment in areas that are now below the high tide level do not pose a 
risk to benthic organisms. 

 Groundwater that discharges to surface water does not pose a risk to 
aquatic organisms. 

 Except for groundwater performance monitoring, no further action is 
required. 
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Table 1 - Post-Cleanup Soil Monitoring Results Sheet 1 of 9

OEX-B-1 OEX-B-2 OEX-B-3 OEX-B-4 OEX-B-5 OEX-B-6 OSD-CS13 OSD-CS14
Petroleum Hydrocarbons
DRO 2,000 - 200 - 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
ORO 2,000 - 200 - 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Metals
Arsenic 20 - 20 57 - 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Copper - 3,200 100 390 - 17 19 23 14 24 8.2 10
Lead 250 - 220 450 - 4 U 4 U 4 U 4 U 4 U 4 U 4 U
Mercury 2 - 9 0.41 - 0.05 U 0.085 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Zinc - 24,000 270 410 - 23 23 33 21 29 14 16
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e) - 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
Benzo[a]pyrene 0.1 0.14 12 0.50 (e) - 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
Chrysene - 140 - 0.55 (e) - 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
Dibenz(a,h)anthracene - 0.14 - 0.06 (e) - 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
Indeno(1,2,3-cd)pyrene - 1.4 - - - 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
Benzofluoranthenes, total - 1.40 - 1.15 (e) - 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
Total cPAHs (c) 0.1 - - - - 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
Total HPAHs (f) - - - 4.8 (e) - 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Main Fill Area

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear aromatic hydrocarbons  
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene, 
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included in the calculation of 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values for total HPAHs 
presented in this table.
(g) Results shown are mean values of four replicate analyses.
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Table 1 - Post-Cleanup Soil Monitoring Results Sheet 2 of 9

Petroleum Hydrocarbons
DRO 2,000 - 200 -
ORO 2,000 - 200 -
Metals
Arsenic 20 - 20 57
Copper - 3,200 100 390
Lead 250 - 220 450
Mercury 2 - 9 0.41
Zinc - 24,000 270 410
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e)
Benzo[a]pyrene 0.1 0.14 12 0.50 (e)
Chrysene - 140 - 0.55 (e)
Dibenz(a,h)anthracene - 0.14 - 0.06 (e)
Indeno(1,2,3-cd)pyrene - 1.4 - -
Benzofluoranthenes, total - 1.40 - 1.15 (e)
Total cPAHs (c) 0.1 - - -
Total HPAHs (f) - - - 4.8 (e)

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear arom
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values 
presented in this table.
(g) Results shown are mean values of four replicate analyses.

OSD-CS15 OSD-CS16 OSD-CS17 OSD-CS18 OSD-CS19 OSD-CS20 OSD-CS21 OSD-CS-22

24.1 10 U 10 U 10 U 10 U 10 U 10 U 10 U
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
11 11 9.6 10 7.6 11 13 13
4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
20 18 15 28 18 18 99 24

0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U

Main Fill Area
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Table 1 - Post-Cleanup Soil Monitoring Results Sheet 3 of 9

Petroleum Hydrocarbons
DRO 2,000 - 200 -
ORO 2,000 - 200 -
Metals
Arsenic 20 - 20 57
Copper - 3,200 100 390
Lead 250 - 220 450
Mercury 2 - 9 0.41
Zinc - 24,000 270 410
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e)
Benzo[a]pyrene 0.1 0.14 12 0.50 (e)
Chrysene - 140 - 0.55 (e)
Dibenz(a,h)anthracene - 0.14 - 0.06 (e)
Indeno(1,2,3-cd)pyrene - 1.4 - -
Benzofluoranthenes, total - 1.40 - 1.15 (e)
Total cPAHs (c) 0.1 - - -
Total HPAHs (f) - - - 4.8 (e)

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear arom
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values 
presented in this table.
(g) Results shown are mean values of four replicate analyses.

OSD-CS-23 OSD-CS-24 OSD-CS-25 OSD-CS-26  OSD-CS-1 OSD-CS-2 OSD-CS-4

10 U 10 U 10 U 10 U 6.2 U 6.2 U 7.1 U
100 U 100 U 100 U 100 U 12 U 12 U 20

5 U 5 U 5 U 5 U 5.7 U 5.9 U 6.1 U
12 13 12 7.1 16.6 19.9 15.3
4 U 4 U 4 U 4 U 3 7 13

0.05 U 0.05 U 0.05 U 0.05 U 0.03 U 0.04 0.04
35 20 18 16 26 36 34

0.033 U 0.033 U 0.033 U 0.033 U 0.005 U 0.011 0.011
0.033 U 0.033 U 0.033 U 0.033 U 0.005 U 0.013 0.014
0.033 U 0.033 U 0.033 U 0.033 U 0.008 0.019 0.054
0.033 U 0.033 U 0.033 U 0.033 U 0.005 U 0.005 U 0.005 U
0.033 U 0.033 U 0.033 U 0.033 U 0.005 U 0.009 0.016
0.033 U 0.033 U 0.033 U 0.033 U 0.008 0.025 0.050
0.033 U 0.033 U 0.033 U 0.033 U 0.001 0.018 0.022
0.033 U 0.033 U 0.033 U 0.033 U 0.017 0.077 0.145

Main Fill Area Main Fill Area
(SW Overexcavation)
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Table 1 - Post-Cleanup Soil Monitoring Results Sheet 4 of 9

Petroleum Hydrocarbons
DRO 2,000 - 200 -
ORO 2,000 - 200 -
Metals
Arsenic 20 - 20 57
Copper - 3,200 100 390
Lead 250 - 220 450
Mercury 2 - 9 0.41
Zinc - 24,000 270 410
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e)
Benzo[a]pyrene 0.1 0.14 12 0.50 (e)
Chrysene - 140 - 0.55 (e)
Dibenz(a,h)anthracene - 0.14 - 0.06 (e)
Indeno(1,2,3-cd)pyrene - 1.4 - -
Benzofluoranthenes, total - 1.40 - 1.15 (e)
Total cPAHs (c) 0.1 - - -
Total HPAHs (f) - - - 4.8 (e)

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear arom
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values 
presented in this table.
(g) Results shown are mean values of four replicate analyses.

OSD-CS-5 OSD-CS-7 OSD-CS-8 OSD-CS-9 OEX-SW-1 OEX-SW-2 OEX-SW-3 OEX-SW-4

6.5 U 6.5 U 6.2 U 6.3 U 10 U 10 U 10 U 10 U
13 U 13 U 12 U 13 U 100 U 100 U 100 U 100 U

6.3 U 6.6 U 5.8 U 5.9 U 5 U 5 U 5 U 5 U
21.5 14.5 17.1 17 12 10 9.9 9.2

5 3 U 6 13 4 U 4 U 4 U 4 U
0.03 0.03 U 0.03 U 0.06 0.05 U 0.05 U 0.05 U 0.05 U

78 24 32 34 18 18 20 15

0.005 U 0.005 U 0.005 U 0.006 0.033 U 0.033 U 0.033 U 0.033 U
0.005 U 0.005 U 0.005 U 0.007 0.033 U 0.033 U 0.033 U 0.033 U
0.005 U 0.005 U 0.005 U 0.011 0.033 U 0.033 U 0.033 U 0.033 U
0.005 U 0.005 U 0.005 U 0.005 U 0.033 U 0.033 U 0.033 U 0.033 U
0.005 U 0.005 U 0.005 U 0.005 0.033 U 0.033 U 0.033 U 0.033 U
0.005 U 0.005 U 0.005 U 0.015 0.033 U 0.033 U 0.033 U 0.033 U
0.005 U 0.005 U 0.005 U 0.010 0.033 U 0.033 U 0.033 U 0.033 U
0.005 U 0.005 U 0.005 U 0.044 0.033 U 0.033 U 0.033 U 0.033 U

Main Fill Area (SW Overexcavation)

Hart Crowser
 L:\Jobs\1765200\RIFS\Final\RIFS Tables



Table 1 - Post-Cleanup Soil Monitoring Results Sheet 5 of 9

Petroleum Hydrocarbons
DRO 2,000 - 200 -
ORO 2,000 - 200 -
Metals
Arsenic 20 - 20 57
Copper - 3,200 100 390
Lead 250 - 220 450
Mercury 2 - 9 0.41
Zinc - 24,000 270 410
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e)
Benzo[a]pyrene 0.1 0.14 12 0.50 (e)
Chrysene - 140 - 0.55 (e)
Dibenz(a,h)anthracene - 0.14 - 0.06 (e)
Indeno(1,2,3-cd)pyrene - 1.4 - -
Benzofluoranthenes, total - 1.40 - 1.15 (e)
Total cPAHs (c) 0.1 - - -
Total HPAHs (f) - - - 4.8 (e)

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear arom
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values 
presented in this table.
(g) Results shown are mean values of four replicate analyses.

OEX-SW-5 OEX-SW-6 OEX-SW-7 OEX2-B1 OEX2-B2 OEX2-B3 OEX2-B4 OEX2-B6 OSD-CS3

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
10 9.9 11 9.9 6.4 8.8 7.8 7 9.6
4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
23 20 20 16 16 17 18 15 17

0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U

Main Fill Area
(SW Overexcavation) Main Fill Area (SE Overexcavation Area)
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Table 1 - Post-Cleanup Soil Monitoring Results Sheet 6 of 9

Petroleum Hydrocarbons
DRO 2,000 - 200 -
ORO 2,000 - 200 -
Metals
Arsenic 20 - 20 57
Copper - 3,200 100 390
Lead 250 - 220 450
Mercury 2 - 9 0.41
Zinc - 24,000 270 410
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e)
Benzo[a]pyrene 0.1 0.14 12 0.50 (e)
Chrysene - 140 - 0.55 (e)
Dibenz(a,h)anthracene - 0.14 - 0.06 (e)
Indeno(1,2,3-cd)pyrene - 1.4 - -
Benzofluoranthenes, total - 1.40 - 1.15 (e)
Total cPAHs (c) 0.1 - - -
Total HPAHs (f) - - - 4.8 (e)

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear arom
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values 
presented in this table.
(g) Results shown are mean values of four replicate analyses.

OSD-CS6 OEX2-SW1 OEX2-SW2 OEX2-SW3 OEX2-SW4 OEX2-SW5 OEX2-SW6 TPH2-SW1

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
11 8.2 14 11 8.9 17 8.8 19
4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
20 15 21 16 16 22 17 27

0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U

Main Fill Area (SE Overexcavation Area)
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Table 1 - Post-Cleanup Soil Monitoring Results Sheet 7 of 9

Petroleum Hydrocarbons
DRO 2,000 - 200 -
ORO 2,000 - 200 -
Metals
Arsenic 20 - 20 57
Copper - 3,200 100 390
Lead 250 - 220 450
Mercury 2 - 9 0.41
Zinc - 24,000 270 410
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e)
Benzo[a]pyrene 0.1 0.14 12 0.50 (e)
Chrysene - 140 - 0.55 (e)
Dibenz(a,h)anthracene - 0.14 - 0.06 (e)
Indeno(1,2,3-cd)pyrene - 1.4 - -
Benzofluoranthenes, total - 1.40 - 1.15 (e)
Total cPAHs (c) 0.1 - - -
Total HPAHs (f) - - - 4.8 (e)

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear arom
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values 
presented in this table.
(g) Results shown are mean values of four replicate analyses.

NRDA9-13b NRDA9-14b NRDA9-15b NRDA9-16b NRDA9-17b NRDA9-18b NRDA9-19b TP-314-S-2

- - - - - - - -
- - - - - - - -

9.5 6 U 5.7 U 5.7 U 17.4 14.4 6.6 U 5.9 U
- - - - - - - 23.4
2 2 9 25 18 12 5 U 3

0.03 0.02 U 0.03 0.04 0.04 0.05 0.03 0.03 U
- - - - - - - 36

- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

Metals Contamination Area

Hart Crowser
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Table 1 - Post-Cleanup Soil Monitoring Results Sheet 8 of 9

Petroleum Hydrocarbons
DRO 2,000 - 200 -
ORO 2,000 - 200 -
Metals
Arsenic 20 - 20 57
Copper - 3,200 100 390
Lead 250 - 220 450
Mercury 2 - 9 0.41
Zinc - 24,000 270 410
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e)
Benzo[a]pyrene 0.1 0.14 12 0.50 (e)
Chrysene - 140 - 0.55 (e)
Dibenz(a,h)anthracene - 0.14 - 0.06 (e)
Indeno(1,2,3-cd)pyrene - 1.4 - -
Benzofluoranthenes, total - 1.40 - 1.15 (e)
Total cPAHs (c) 0.1 - - -
Total HPAHs (f) - - - 4.8 (e)

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear arom
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values 
presented in this table.
(g) Results shown are mean values of four replicate analyses.

TP-315-S-2 TP-317-S-2 TP-318-S-2 TP-319-S-2 TP-320-S-2 TP-321-S-2 TP-322-S-2 TP-323-S-2

- - - - - - - -
- - - - - - - -

13 6.3 U 9.2 U 6.1 U 7.1 7.1 U 10.6 5.6 U
18.8 15.8 18.9 10.8 21.8 16.3 21.8 29.4

7 3 4 2 U 5 3 U 14 4
0.06 0.02 U 0.04 U 0.03 U 0.03 U 0.03 U 0.09 0.02 U

35 20 35 19 30 20 61 42

- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -

Metals Contamination Area

Hart Crowser
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Table 1 - Post-Cleanup Soil Monitoring Results Sheet 9 of 9

Petroleum Hydrocarbons
DRO 2,000 - 200 -
ORO 2,000 - 200 -
Metals
Arsenic 20 - 20 57
Copper - 3,200 100 390
Lead 250 - 220 450
Mercury 2 - 9 0.41
Zinc - 24,000 270 410
cPAHs
Benzo[a]anthracene - 1.4 - 0.55 (e)
Benzo[a]pyrene 0.1 0.14 12 0.50 (e)
Chrysene - 140 - 0.55 (e)
Dibenz(a,h)anthracene - 0.14 - 0.06 (e)
Indeno(1,2,3-cd)pyrene - 1.4 - -
Benzofluoranthenes, total - 1.40 - 1.15 (e)
Total cPAHs (c) 0.1 - - -
Total HPAHs (f) - - - 4.8 (e)

Analyte/Sample
(mg/kg)

Method A 
Cleanup Level
(Unrestricted) 

Terrestrial 
Ecological 
Screening 
Level (a)

SMS 
Sediment 
Quality 

Standards

Method B 
Cleanup 

Level

Notes:
Values exceeding cleanup levels are shaded.
- = not available or not applicable.
(a) Terrestrial ecological screening levels are based on  MTCA Table 749-2.
(b) Cleanup level based on chromium (III).
(c) Total cPAH values calculated using Toxicity Equivalency Factors 
    in accordance with WAC 173-340-708(e).
(e) Sediment Quality Standard shown is expressed on a dry weight basis
      assuming a total organic carbon carbon content of 0.5 percent.
(f) Total HPAH values presented represent the sum of the high molecular weight polynuclear arom
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Fluoranthene and pyrene, which are included 
total HPAHs under SMS (WAC 173-204-320), are not identified as cPAHs under MTCA (WAC 
173-340-708([e]) and, therefore, were not routinely analyzed.  They are not included in the values 
presented in this table.
(g) Results shown are mean values of four replicate analyses.

TP-324-S-2 TP-325-S-2 RD-CS-1 RD-CS-2(g) RD-CS-3

- - - - -
- - - - -

17.8 18.6 7.7 34.4 6.4 U
36.5 31.3 12.3 26.7 25

10 14 8 2.5 3 U
0.03 U 0.05 0.04 0.03 U 0.03

54 68 22 69.25 29

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

Metals Contamination Area

Hart Crowser
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Table 2 - Post-Cleanup Groundwater  Monitoring Results Sheet 1 of 1

Petroleum Hydrocarbons
DRO -- 100 U 100 U
ORO -- 200 U 200 U
Metals
Arsenic, dissolved 36 -- 0.9 17.6
Copper, dissolved 2.4 -- 0.5 0.5 U
Lead, dissolved 8.1 -- 0.1 U 0.1 U
Mercury, total 0.025 -- 0.01 U 0.01 U
Zinc, dissolved 81 -- 4 U 4 U
Conventionals --
pH (standard units) -- -- 6.62 6.56
Temperature (deg. C) -- -- 14.66 15.19

Specific conductivity (uS/cm) -- 700 1,300 (9/7/12)
979 (10/10/12)

642 (9/7/12)
525 (10/10/12)

1,490 (12/18/12)
1,110 (12/18/12; lab) 

Total dissolved solids (mg/L) -- 500 871 (9/7/12)
656 (10/10/12)

430 (9/7/12)
354 (10/10/12)
978 (12/18/12)

826 (12/18/12; lab) 
Dissolved oxygen (mg/L) -- -- 0.04 0.04
ORP (mV) -- -- -99 -38

Narrative criterion; 
no sheen

MW-201 MW-202
Analyte/Sample
(ug/L unless otherwise noted)

Lowest Surface 
Water Criterion for

Aquatic Life (a)
Secondary MCL 

(WAC 246-290-310)

Notes:
Values exceeding criteria are bolded.
- = not available or not applicable.
(a) Chapter 173-201A WAC; Clean Water Act §304; and National Toxics Rule, 40 CFR 131

Results shown are for petroleum hydrocarbons and total mercury samples collected on 9/7/12 and for dissolved metals samples collected 
on 10/12/12. (Dissolved metals samples collected on 9/7/12 were inadvertently filtered twice and not preserved; therefore, they were 
recollected on 10/10/12.)

Conventionals were measured in the field except where noted.  Field TDS was estimated using the relationship TDS=0.67 x specific 
conductivity.

Hart Crowser
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Current Site Plan

Notes:
1. Post-cleanup topography shown.
2. Vertical datum is MLLW.

BPA Access Road

Unpaved Roadway

Former Main Fill Area

Former Metals Contamination Area

Approximate Limits of Parcel 88
Combined Habitat Mitigation Area
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Pre-Cleanup Soil Petroleum
Hydrocarbon Results

Notes:
1. Pre-cleanup topography shown.
2. Vertical datum is MLLW.

Unpaved Roadway

Exploration Location and Number

Hart Crowser
(Results presented in Hart Crowser [2010])

Test Pit

Boring

Monitoring Well

Monitoring Well - Deep

Push Probe

Hart Crowser
(Results presented in Hart Crowser [2011])
Test Pit

GeoEngineers
(Results presented in GeoEngineers [2005])
Boring and Monitoring Well

Test PitTP-1

MW-1

P-1

MW-101S

TP-113

MW-101D

HC-200

94/170

NS/NO

NS = No Sheen
SS = Slight Sheen
MS = Moderate Sheen
HS = Heavy Sheen

NO = No Odor
SO = Slight Petroleum-Like Odor
PO = Some Petroleum-Like Odor to Moderate
         Petroleum-Like Odor
HO = Heavy/Strong Petroleum-Like Odor

U = Not detected at the reporting limit shown

Maximum Motor Oil-Range Petroleum
Hydrocarbon Concentration in mg/kg

Maximum Diesel-Range Petroleum
Hydrocarbon Concentration in mg/kg

Maximum Odor Field Observation
Maximum Sheen Field Observation

Extent of Soil Cleanup

Analytical results below MTCA Method A (unrestricted) or
terrestrial ecological levels of 2,000 mg/kg or 460 mg/kg
respectively or, if no analytical results were available, there
were no field indications of petroleum impacts (sheen or
odor).

There were field indications of petroleum impacts (sheen
and/or odor); no analytical results.

Analytical results exceeded MTCA Method A (unrestricted)
or terrestrial ecological levels.

TP-323

Former Main
Fill Area

Former Metals
Contamination Area

Former
Maintenance

Building
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Pre-Cleanup Soil Metals Results

Notes:
1. Pre-cleanup topography shown.
2. Vertical datum is MLLW.

Unpaved Roadway

Former Metals
Contamination Area

Exploration Location and Number

Hart Crowser
(Results presented in Hart Crowser [2010])
Test Pit

Boring

Monitoring Well

Monitoring Well - Deep

Push Probe

Hart Crowser
(Additional characterization samples
collected during construction; results
presented in this report)
Test Pit

GeoEngineers
(Results presented in GeoEngineers [2005])
Boring and Monitoring Well

Test Pit

Pre-cleanup exceedance of cleanup level
occurs at depth >15 feet below post-cleanup
ground surface (i.e., below standard point of
compliance per WAC 173-340(6)(d)).

Slag Particles Observed in Surficial Fill

TP-1

MW-1

P-1

MW-101S

TP-113

MW-101D

HC-200

Extent of Soil Cleanup

Metals were not detected in soil above MTCA Method A
(unrestricted) or terrestrial ecological levels, except as
noted.

One or more metals were detected above MTCA Method A
(unrestricted) or terrestrial ecological levels (See table
below.) Only those Metal(s) exceeding criteria are shown.
Results in mg/kg.

Unshaded sample locations were not analyzed for metals.

TP-323
Metal

Method A
Cleanup Level
(unrestricted)

(mg/kg)

Terrestrial
Ecological

Cleanup Level
(mg/kg)

Arsenic 20 20

Cadmium 2 25

Chromium (Total) 2,000 42

Copper - 100

Lead 250 220

Mercury 2 9

Nickel - 100

Selenium - 0.8

Zinc - 270

1

Former Main Fill Area
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Pre-Cleanup Groundwater Petroleum
Hydrocarbons Results

Notes:
1. Results shown are maximum values from 7/09 and 11/09

sampling events.
2. Pre-cleanup topography shown.
3. Vertical datum is MLLW.

Unpaved Roadway

Former Metals Contamination Area

Former Main Fill Area

Exploration Location and Number

Hart Crowser
(Results presented in Hart Crowser [2010])
Monitoring Well - Shallow

Monitoring Well - Deep

Push Probe (grab groundwater sample)

MW-101S

MW-101D

Diesel-Range Petroleum Hydrocarbon
Concentration in μg/L

Heavy Oil-Range Petroleum
Hydrocarbon Concentration in μg/L

Overall Groundwater Flow Direction

DRO

ORO

Analytical results showed that either
DRO or ORO were below MTCA
Method A level (500 μg/L)

Analytical results showed that both
DRO and ORO exceeded MTCA
Method A level (500 μg/L)

P-8
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Pre-Cleanup Groundwater Metals Results

Notes:
1. Results shown are maximum values from 7/09 and 11/09

sampling events.
2. Pre-cleanup topography shown.
3. Vertical datum is MLLW.

Unpaved Roadway

Former Metals
Contamination Area

Former Main
Fill Area

Exploration Location and Number

Hart Crowser
(Results presented in Hart Crowser [2010])
Monitoring Well - Shallow

Monitoring Well - Deep

Push Probe (grab groundwater sample)

MW-101S

MW-101D

Dissolved metals concentrations in μg/L

Overall Groundwater Flow Direction

9.3

P-1

Metal

Surface Water
Quality

Standards
(ug/L)

Arsenic 36

Cadmium 9.3

Chromium 50

Copper 3.1

Lead 8.1

Mercury 0.025

Zinc 81

Concentrations of metals were below marine
chronic surface water quality standards for
Washington (WAC 173-201A-240), as shown
below.

Concentration of one or more metals exceeded
surface water quality standards.  Concentrations
of exceeding metals are shown.
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1997 and 2006 Cleanup Activities

Notes:
1. Pre-cleanup topography shown.
2. Vertical datum is MLLW.

1997 USTs and Pump Island Removal

2006 Petroleum-Impacted Soil Removal

2006 Debris/Rubble Removal

Maintenance
Building

Rubble and Debris
from Former Log Cabin

Truck Scale

Misc. Rubble
and Debris

Window
Debris

Unprocessed Concrete
and Asphalt Rubble

Misc. Rubble
and Debris

Misc. Rubble
and Debris

Unprocessed Concrete
and Asphalt Rubble

Rubble and Debris
from Former Residence

Unprocessed Concrete
and Asphalt Rubble

Petroleum-Impacted
Soil Hot Spots

General Location of
USTs and Pump Island

Tax Parcel
0421313048
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Relationship Between Pre-Cleanup Petroleum
Impacts and Remedial Excavation Elevations

Notes:
1. Post-cleanup topography shown.
2. Vertical datum is MLLW (feet).

Unpaved Roadway

Exploration Location and Number

Hart Crowser
(Results presented in Hart Crowser [2010])

Test Pit

Boring

Monitoring Well

Monitoring Well - Deep

Push Probe

Hart Crowser
(Additional characterization samples
collected during construction; results
presented in Hart Crowser [2011])
Test Pit

GeoEngineers
(Results presented in GeoEngineers [2005])
Boring and Monitoring Well

Test PitTP-1

MW-1

P-1

MW-101S

TP-113

MW-101D

HC-200

Extent of Soil Cleanup

Pre-cleanup results exceeded soil cleanup levels.

Pre-cleanup field indications of petroleum impacts (sheen
and/or odor).

TP-323

Former Main Fill Area

Former Metals
Contamination Area

Southwest Overexcavation Area

Southeast
Overexcavation Area

BPA Access Road

24/12
Approximate elevation of bottom of remedial excavation
(feet MLLW).

Approximate elevation of pre-cleanup soil impacts
(feet MLLW).
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Notes:
1. Post-cleanup topography shown.
2. Vertical datum is MLLW (feet).

Unpaved Roadway

Former Metals
Contamination Area

Exploration Location and Number

Hart Crowser
(Results presented in Hart Crowser [2010])
Test Pit

Boring

Monitoring Well

Monitoring Well - Deep

Push Probe

Hart Crowser
(Results presented in Hart Crowser [2011])
Test Pit

GeoEngineers
(Results presented in GeoEngineers [2005])
Boring and Monitoring Well

Test PitTP-1

MW-1

P-1

MW-101S

TP-113

MW-101D

HC-200

Extent of Soil Cleanup

Pre-cleanup metal(s) exceeded soil cleanup levels.

Pre-cleanup exceedance of cleanup level occurs at depth
>15 feet below post-cleanup ground surface (i.e., below
standard point of compliance 173-340(6)(d)).

Approximate elevation of bottom of remedial excavation
(feet MLLW).

Approximate elevation of pre-cleanup soil impacts
(feet MLLW).

Slag Particles Observed in Surface Soil

TP-323

Former Main Fill Area

Southwest Overexcavation Area

Southeast
Overexcavation Area

BPA Access Road

Relationship Between Pre-Cleanup Metals
Impacts and Remedial Excavation Elevations
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Post Cleanup Sample Locations

Southwest Overexcavation Area

Southeast
Overexcavation Area

Unpaved Roadway

Notes:
1. Post-cleanup topography shown.
2. Vertical datum is MLLW.

Former Main Fill Area

Former Metals Contamination Area

BPA Access Road

2010 Excavation Areas

2010 Deep Impacted Soil Excavation Areas

Post-Cleanup Soil Sample Location
and Number

Post-Cleanup Monitoring Well Location
and Number

MW-201

All post-cleanup samples were less than soil and
groundwater cleanup levels except for arsenic in soil
sample RD-CS-2.

Analytical reports for these samples are presented in
Hart Crowser (2010 and 2011) except results for,
RD-CS-1, RD-CS-2, RD-CS-3, MW-201, and MW-202
which are presented in this report.
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APPENDIX A 
BORING LOGS (RD-CS-1, -2, AND -3; AND MW-201 AND -202) 
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APPENDIX B 
LABORATORY REPORTS 

(RD-CS-1, -2, AND -3; AND MW-201 AND -202) 
 

 




























































































































































	Figures.pdf
	Figures_111212.pdf
	Figure 1 - 1765200-RIFS-001.pdf
	Figure 2 - 1765200-RIFS-002.pdf
	Figure 3 - 1765200-RIFS-003.pdf
	Figure 4 - 1765200-RIFS-004.pdf
	Figure 5 - 1765200-RIFS-005.pdf
	Figure 6 - 1765200-RIFS-006.pdf
	Figure 7 - 1765200-RIFS-007.pdf
	Figure 8 - 1765200-RIFS-009.pdf
	Figure 9 - 1765200-RIFS-010.pdf
	Figure 10 - 1765200-RIFS-008.pdf

	Lab reports appendix B_111212.pdf
	Results_20111220.pdf
	Results_20120319.pdf
	Results_20120924.pdf
	Results_20121017.pdf





