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 INTRODUCTION 1.0

This report describes the results of the remedial investigation and feasibility study (RI/FS) 

completed for the Reliable Steel Site (Site) located in the City of Olympia, Thurston County, 

Washington (Figure 1).  The Site address is 1218 West Bay Drive NW.  The Site is approximately 

6.5 acres in size and is comprised of both upland and marine in-water (i.e., tidelands) areas.  The 

upland area of the Site is approximately 3.2 acres in size and the marine in-water area of the Site 

is approximately 3.3 acres in size.   

Past Site use has consisted of commercial and industrial activities.  Past commercial and industrial 

activities have included sawmill operations, boat building, and steel tank and structural beam 

fabrication.  Structures that have existed in the upland area include four buildings and an elevated 

rail crane structure (Figure 2).  Structures that have existed in the in-water area of the Site include 

a former shipway and a segment of the elevated rail crane structure.   

Previous environmental investigations of the Site have identified the presence of chemicals at 

concentrations greater than Model Toxics Control Act (MTCA) cleanup levels (CULs) as a result of 

past Site use.  Previous investigations have identified contamination in soil, groundwater, 

stormwater runoff and sediment at the Site.  This RI/FS is intended to characterize the nature and 

extent of contamination, evaluate potential impacts on human health and the environment, and 

develop and evaluate cleanup alternatives for the Site. 

The Site is under an Agreed Order (DE-08-TVPSR-5223) between the Washington State Department 

of Ecology (Ecology) and BOJO Investments LLC.  Ecology’s Toxic Cleanup Program is managing the 

completion of the RI/FS for the Site.  GeoEngineers has prepared this RI/FS under contract to 

Ecology.  

1.1. Purpose 

The purpose of an RI/FS is to collect the data necessary to characterize the nature and extent of 

contamination and to identify and evaluate cleanup action alternatives for a Site in compliance 

with MTCA (Chapter 173-340 Washington Administrative Code [WAC]) and the Sediment 

Management Standards (SMS) (Chapter 173-204 WAC).  This RI/FS has been prepared by 

combining data collected by multiple investigators working under contract to the previous and 

current Site owners and/or operators, data collected by Ecology, as well as data generated as part 

of investigations of Budd Inlet sediment.   

The investigation activities performed at the Site and presented in this RI have included sampling 

and analysis to characterize the nature and extent of contamination in soil, groundwater, 

stormwater runoff and sediment.  Sampling and analysis has been performed to evaluate the 

presence of multiple chemical groups including metals, petroleum hydrocarbons, semivolatile 

organic compounds (SVOCs), volatile organic compounds (VOCs), and polychlorinated biphenyls 

(PCBs).  The FS includes identification and evaluation of cleanup alternatives, and presents a 

preferred cleanup alternative, for the contamination present at the Site.  
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1.2. Report Organization 

This RI report is divided into 10 sections that include the following: 

■ Section 1.0 – Introduction. 

■ Section 2.0 – Site Background – presents a summary of the Site history, environmental 

setting, current and planned future land uses and previous environmental investigations. 

■ Section 3.0 – Remedial Investigation Activities – presents a description of the RI field program. 

■ Section 4.0 – Conceptual Site Models – presents the conceptual Site contaminant transport 

and exposure models. 

■ Section 5.0 – Development of Cleanup Standards – describes the development of cleanup 

standards used to assess risks posed by Site contaminants of potential concern (COPCs). 

■ Section 6.0 – Remedial Investigation Results – summarizes the RI analytical results, including 

a comparison of the data to the RI screening levels. 

■ Section 7.0 – Locations and Media Requiring Cleanup Action Evaluation.  

■ Section 8.0 – Feasibility Study. 

■ Section 9.0 – Limitations. 

■ Section 10.0 – References. 

 SITE BACKGROUND  2.0

2.1. Location 

The Site is located at 1218 West Bay Drive NW within the City of Olympia, Thurston County, 

Washington (Figure 1).  The Site is situated on the western shoreline of Budd Inlet within the 

southeast quarter of Section 10, Township 18, Range 2W, and at latitude 47.05544", 

longitude -122.91423”.   

The Site is approximately 6.5 acres in size and is comprised of both upland and marine in-water 

(i.e., tidelands) property.  The site is comprised of seven Thurston County parcels that include; 

67400000102, 72600200200, 72600200201, 72600300000, 91013000000, 91013300000 

and 91013500000. 

The Site is bordered by the Hardel Mutual Plywood Site (Hardel Property) to the north, West Bay 

Drive NW to the west, and Port of Olympia and Burlington Northern Santa Fe properties to the 

south (Figure 2).  Budd Inlet of Puget Sound is located east of the Site.  The Hardel Mutual Plywood 

Site, Port of Olympia property, and Budd Inlet are also cleanup sites.  A pier operated by Industrial 

Petroleum Distributors and used for petroleum transfer was formerly located at the Port of Olympia 

property (Figure 3). 

2.2. Site History 

Prior to development, the property comprising the Site was a portion of the Budd Inlet shoreline 

and the majority of the property likely consisted of intertidal aquatic lands.  Site use has consisted 
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of filling, followed by commercial and industrial activities.  Existing information indicates that the 

initial Site use was for lumber production.  Boat building was also identified to have been 

performed at the Site.  The most recent Site use was steel tank and structural beam fabrication 

and painting that occurred from 1941 to relatively recently (i.e., 2009).   

A 1924 Sanborn Map indicates that a “saw mill and planer” operated by Yankee Notion Mill 

Company was located on the northern portion of the Site.  The Sanborn Map indicates that the 

northern portion of the Site was upland property. Therefore, the northern portion of the property 

was evidently filled prior to 1924.  The Sanborn Map also indicates that a bulkhead was located 

south of the saw mill and planer and that the southern portion of the Site was tideflats.  The Henry 

McCleary Timber Company is identified to be located north of the Site in the location of the present 

day Hardel Mutual Plywood Site and the Panama Lumber and Shingle Company is identified to be 

located south of the Site in the present day location of the Port of Olympia property. 

A 1924 to 1947 Sanborn Map shows the shape of the shoreline at the Site in more or less its 

current configuration.  Therefore the southern portion of the Site was evidently filled between 1924 

and 1947. 

The Site was purchased in 1941 by A.W. and Hazel Lewis to relocate their Reliable Welding 

business to the property (Tetra Tech, 1998).  An elevated rail crane structure was the only 

aboveground structure present at the Site when purchased by the Lewis’ in 1941.  A Sanborn Map 

from 1945 identifies a 5-ton traveling crane with an elevation of 16 feet.  The western end of the 

crane abuts a railroad track, and the area on either side of the crane is identified as “Lumber in 

Transit.”  Based on the configuration of the structures identified on the 1945 Sanborn Map, it 

appears that the crane may have previously been used to transfer lumber onto or off of railroad 

cars.  The crane and railroad track(s) identified on the Sanborn Map are in the present location of 

the remaining elevated rail crane structures and railroad tracks currently present at the Site.  

Figures 2 and 3 show the existing and previous site conditions, respectively, including the rail crane 

structures and railroad tracks.  

The Tank Shop (identified in one previous report as the Plate Shop) and the Maintenance Building 

were built by Reliable Welding in 1941 (Figure 3) (Tetra Tech, 1998).  Additionally, during the 

1940s, a dock was erected on Budd Inlet in the vicinity of the Tank Shop.  A 1945 Sanborn Map 

identifies that ship welding was occurring in the building identified as the Tank Shop. 

Additional expansions were performed in 1962, including construction of the Paint Shop, and in 

1980, to construct the Structural Shop (Figure 3) (Tetra Tech, 1998). 

During the late 1940s, the Lewis’ formed a partnership of family members.  In 1974, the 

partnership incorporated and in 1983, Bart and Jerry Olsen, members of the partnership, bought 

out other family member interests in the corporation (Tetra Tech, 1998).  In January 1998, 

ownership of all of the parcels except the former railroad right-of-way was transferred from Reliable 

Steel Fabricators Inc., to BOJO Investments, LLC (also owned by Bart and Jerry Olson).  Ownership 

of the former railroad right-of-way was transferred to BOJO Investments, LLC in 2004. 

In August 2001, BMT Properties acquired the operating assets of Reliable Steel and leased the 

property.  BMT simultaneously assigned the operating assets and lease to BMT-NW.  In April 2008, 
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West Bay Reliable-0508, LLC purchased the property (Greylock, 2008a).  BMT-NW performed steel 

fabrication, sandblasting, and painting operations at the Site until 2009.   

A fire in November 2010 damaged the structural integrity of the Tank Shop.  The Tank Shop, 

Maintenance Building, and the above-ground portion of the elevated rail crane located in the 

upland area were demolished in 2011 after the fire.  

2.3. Site Description  

The Site is located on the west side of Budd Inlet and includes approximately 3.2 acres of upland 

area and 3.3 acres of marine tideland area.  Elevations across the Site range from approximately 

+15 feet NGVD on the western boundary to -10 feet NGVD29 on the eastern boundary of the Site 

(Figures 2 and 3).  The ordinary high water (OHW) line along the shoreline of the Site which 

delineates the upland area from the marine area is at an elevation of approximately +5 feet 

NGVD29 or +12.5 feet mean lower low water (MLLW).  MLLW in the area of the Site is 

approximately 7.5 feet higher relative to elevations in NGVD29. 

A relatively steep embankment that slopes up to West Bay Drive NW is located adjacent to the 

western boundary of the Site.  As stated above, the elevation in this area is approximately +15 feet 

NGVD29 (i.e., approximately +22.5 feet MLLW).  The majority of the upland area including where 

structures are or were previously located is generally flat and is at an elevation between 

approximately +10 and +11 feet NGVD29 (+17.5 and +18.5 feet MLLW).  

The upland area slopes down into the marine area of Budd Inlet from an elevation of approximately 

+9 feet NGVD29 (+16.5 feet MLLW) at the top of the shoreline bank in the upland area to between 

approximately +5 feet NGVD29 (+12.5 feet MLLW) and -2 feet NGVD29 (+5.5 feet MLLW) in the 

upper shoreline of the marine area.  The Site gently slopes from the base of the upper shoreline to 

the eastern boundary of the Site which is at an elevation of between approximately -9 and -10 feet 

NGVD29 (-1.5 and -2.5 feet MLLW). 

Structures present on the upland portion of the Site include two buildings that until 2009 were 

used for steel tank and structural beam fabrication and painting.  These are identified as the Paint 

Shop and Structural Shop (Figure 2).  The upland area of the Site surrounding the existing 

structures is comprised of paved and unpaved surfaces.  The paved surfaces consist of asphalt or 

concrete.  The unpaved surfaces consist of compacted gravel with varying amounts of sand and 

silt. 

The Paint Shop is a metal-frame building with painted galvanized corrugated metal walls on the 

north and south sides and retractable canvas panels on the east and west sides of the building. 

The floor on the western half of the Paint Shop is concrete pavement.  Additionally, a concrete pad 

is located on the west side of the Paint Shop (Figure 3).  Fabricated steel products that were 

formerly produced at the Site were sand blasted and painted in the Paint Shop. 

The Structural Shop is a metal-frame building with walls comprised of painted galvanized 

corrugated metal sheeting.  The floor of the Structural Shop is predominantly unpaved.  Structural 

steel beams and girders were formerly fabricated in the Structural Shop. 
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Two buildings identified as the Tank Shop and Maintenance Building were previously located on 

the Site (Figure 3).  The Tank Shop and Maintenance Buildings were demolished in 2011 after a 

fire in November 2010 damaged the structural integrity of the Tank Shop building.   

The Tank Shop was a wood-frame building with walls comprised of painted galvanized corrugated 

metal sheeting and was used for storage tank fabrication.  The floor of the Tank Shop, which 

remains at the Site, is comprised of concrete of unknown thickness.  Offices were present on a 

second floor of the Tank Shop in the southwestern portion of the building.  The framing and siding 

of the Tank Shop that remained after the fire were removed from the Site as part of demolition.  

The Tank Shop was also identified as the “Plate Shop” in a previous Site report. 

The Maintenance Building was a wood-frame building with walls comprised of painted galvanized 

corrugated metal sheeting.  The floor consisted of wood planks partially covered with metal sheets.  

The building was supported on creosote treated piling, concrete foundation walls, and wood 

bulkheads.  Equipment maintenance and materials storage occurred in the Maintenance Building.  

A former maintenance pit was located on the east end of the building (Figure 3).  A 1998 Tetra 

Tech Environmental Compliance Audit states that the pit was historically used for oil disposal from 

equipment and facility vehicles.  The sides of the pit were constructed of wood planking and the 

bottom of the pit was soil.  A metal sheet covered the pit when not in use. 

The walls and floor of the Maintenance Building were demolished and removed from the Site in 

2011.  The elevation of the area that was beneath the former Maintenance Building is 

approximately two- to four feet lower than the elevation of the surrounding ground surface. The 

foundation structures that previously supported the Maintenance Building remain after demolition 

including approximately 100 creosote-treated piling, concrete foundation walls, and wood 

bulkheads. A Site visit on February 27, 2013 revealed that metal debris is present within the area 

that was beneath the Maintenance Building as a layer or in mounds on top of the soil surface.  

Multiple underground storage tanks (USTs) were utilized at the Site as part of previous operations.  

Information concerning USTs at the Site includes the following: 

■ A 750-gallon UST used for storage of bunker fuel located beneath the south eastern portion of 

the Tank Shop was closed-in-place in 1999 (Figure 3).   

■ A 2,000-gallon UST used for gasoline storage located west of the former Maintenance Building 

was removed in 1990. 

■ An 885-gallon UST used for diesel storage located west of the former Maintenance Building 

was removed in 1990. 

■ A 300-gallon UST used for heating oil storage is likely present adjacent to the southwest corner 

of the former Tank Shop. 

■ A UST of unknown size, suspected to have been used for calcium hydroxide storage is believed 

to be present west of the former Maintenance Building.  Calcium hydroxide is a byproduct of 

acetylene generation.  Acetylene (for welding) was reported to have been produced at the Site. 

The USTs are discussed further in Sections 2.7 and 2.8. 
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Stormwater falling on the Site infiltrates in unpaved areas or flows towards stormwater drainage 

features and Budd Inlet.  Stormwater drainage features present at the Site include catch basins 

and associated conveyance pipes as well as two drainage ditches and four stormwater outfalls.   

Stormwater catch basins are present on the south and west sides of the former Tank Shop, on the 

west side of the Structural Shop, and on the north and west sides of the Paint Shop (Figure 2).  One 

drainage ditch is located on the northern portion of the Site, and another ditch is located in the 

area that was beneath the former Maintenance Building.  In the ditch beneath the former 

Maintenance Building, stormwater enters the area through a pipe located on the west side, flows 

through the ditch to the east side, and then is conveyed through a 30-inch-diameter corrugated 

stormwater pipe to an outfall located on the shoreline  (Figure 2).   

The four stormwater outfalls are present at locations along the shoreline and on the northern 

portion of the Site that include the following (Figure 2): 

■ The 30-inch-diameter corrugated steel pipe that outfalls at the shoreline east of the former 

Maintenance Building (described above); 

■ An 8-inch-diameter concrete pipe that outfalls at the shoreline east of the Structural Shop; 

■ A 12-inch-diameter corrugated high-density polyethylene (HDPE) pipe that outfalls at the 

shoreline south of the elevated rail crane structure; and 

■ An 8-inch-diameter corrugated HDPE pipe that outfalls into the drainage ditch located on the 

northern portion of the Site. 

Off-site sources of stormwater combine with Site stormwater and discharge through the outfalls on 

the Site. 

Remnant structures present on the marine tideland area of the Site include piling that are vestiges 

of former piers and a shipway, a segment of the elevated rail crane, and concrete foundation piers 

(Figures 2 and 3).  The upper portion of the shoreline is armored in places with concrete debris 

(i.e., pieces, slabs, etc.) as well as wooden bulkheads at the location of the former Tank Shop and 

east of the Paint Shop.  Metal debris is visible along the shoreline adjacent to and south of the 

Structural Shop and Tank Shop.  The metal debris is visible at the shoreline as an oxidized 

conglomeration that includes unused pieces of welding rods, welding slag (i.e., a residual coating 

created during welding), and other small metal debris. The metal debris observed on the shoreline 

is frequently described as slag in previous investigation reports. 

Numerous piling were identified in the marine tideland area in a Site survey drawing dated 2009 

(Figure 3).  The survey identifies the presence of more piling than are currently observed at the site 

(Figure 2).  It is possible that piling identified in the survey have broken off and/or deteriorated to a 

level at or below the mudline.   

Thirty-one wood piling were identified for removal from the southern portion of the marine tideland 

area by the Washington State Department of Natural Resources as part of a broad-based “West 

Bay Creosote Removal Project” (Figure 2).  The piling removal activities were performed at the Site 

in early 2013.  Of the 33 piling identified to be removed from the Site, 28 were removed completely 

(pulled out), and five were cut off below the mudline. 
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2.4. Geologic Setting 

The geology in the vicinity of the Site is described in the Geologic Map of the Tumwater 7.5-Minute 

Quadrangle, Thurston County, Washington (Walsh et al., 2003).  Soils at the site are mapped as 

artificial fill. Soils west of the site are mapped as Vashon advance outwash sand.  Further west of 

the Site the Vashon advance outwash sand is identified to be overlain by Vashon till.  Soils mapped 

north of the site include pre-Vashon glaciolacustrine and pre-Vashon sandy deposits. 

2.5. Climate 

The Olympia area has a maritime climate with a mean annual precipitation of about 51 inches.  

Rainfall is highest during October through March (4 to 8.5 inches per month) and lowest during the 

summer months (less than one inch in July).  The average yearly temperature is 50 degrees 

Fahrenheit, with temperatures ranging between a monthly average low in January of 38 degrees to 

a July/August monthly average high of 63 degrees Fahrenheit.  Below freezing temperatures, while 

rare, occasionally occur, typically during December and January. 

2.6. Current and Future Land Use 

The Site was re-zoned in 2006 from Industrial to Urban Waterfront zoning.  The Urban Waterfront 

zoning allows for a variety of uses including, but not limited to, condominiums, office, retail and 

hotels. 

The anticipated future use of the Site is as mixed-use development.  Anticipated uses include 

commercial (i.e., office space, retail and restaurants), residential (i.e., condominiums) and public 

access (i.e., shoreline plaza and/or trail).  

2.7. Previous Environmental Investigations 

This section identifies and summarizes the scope of previous environmental assessments and 

investigations that were completed at the Site.  Potential environmental concerns were identified at 

the Site by an initial environmental compliance audit and Phase I Environmental Site 

Assessment (ESA).  These were the basis for initial environmental investigations to assess the 

presence of environmental contamination at the Site.  

Multiple environmental assessments and investigations were completed at the Site that included 

evaluation of Site activities and operations as well as sampling and analysis of soil, groundwater, 

stormwater runoff and sediment at the Site.  Additionally, the results of sediment sampling 

performed on and adjacent to the Reliable Steel property as part of other studies were included in 

the environmental evaluation.  The results of the previous environmental evaluations that had 

been completed as of 2009 were compiled and presented in the RI/FS Work Plan 

(GeoEngineers, 2009) and were used to identify data gaps to be filled as part of the RI.  Unless 

otherwise indicated in the Sections below, the data collected as part of the previous environmental 

investigations are also used to characterize the nature and extent of contamination and are 

presented in Section 2.8.  The investigation logs from the previous environmental investigations 

(including upland and sediment logs) are presented in Appendix A.  

Table 1 provides a summary of the potential environmental concerns that were identified for the 

Site based on the results of previous environmental assessments (i.e., compliance audit, 
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Prospective Purchaser Evaluation, and Phase I and Phase II site assessments) and that were the 

basis for investigation activities performed as part of the RI.  Table 1 presents the potential 

environmental concerns in relation to four areas.  The four areas include the following: 

■ Former Maintenance Building and southern portion of the Site; 

■ Structural and (former) Tank Shops and adjacent areas; 

■ Paint Shop and northern portion of the Site; and  

■ Shoreline and sediment. 

Figure 3 identifies the areas where potential environmental concerns were identified at the Site 

that are summarized in Table 1.  Figure 4 presents the locations where samples were collected as 

part of the previous investigations.  The following sections summarize the previous environmental 

evaluations and investigations that were performed at the Site. 

2.7.1. 1998 Environmental Compliance Audit 

Tetra Tech EM Incorporated (Tetra Tech) (Tetra Tech, 1998) performed an environmental 

compliance audit of the Site in February 1998, at which time the Site was owned and operated by 

Reliable Steel Fabricators.  The purpose of the audit was to document baseline environmental 

conditions, identify significant environmental liabilities and to ascertain the status of environmental 

compliance.  Tetra Tech personnel reviewed environmental files and background information for 

the Site.  Additionally, Tetra Tech personnel interviewed then president and vice president of 

Reliable Steel Fabricators and toured the Site.  The audit included evaluation of Site operations 

and identified environmental concerns associated with activities occurring in the Maintenance 

Building, Tank Shop, Structural Shop and Paint Shop as well as the areas surrounding these 

facilities. The potential environmental concerns identified during the audit are summarized in 

(Table 1 and Figure 3). 

The compliance audit discusses four USTs as summarized below: 

■ A 2,000-gallon UST used for gasoline storage located west of the former Maintenance Building 

was closed and removed in 1990.  The audit indicates that the assessment performed at the 

time of the removal did not find contamination associated with the UST. 

■ An 885-gallon UST used for diesel storage located west of the former Maintenance Building 

was closed and removed in 1990.  The audit indicates that the assessment performed at the 

time of the removal did not find contamination associated with the UST. 

■ A UST of unknown size was used to store “calcium chlorite sludges.”  According to the Site 

operator at the time (Mr. J. Olsen), the UST had not been used for 20 years, and was drained 

prior to taking the UST out of service.  The report does not indicate the location of the UST.  The 

report does not indicate that the UST was removed.  Note that based on all information 

available for the Site, the material stored in the UST was likely a sludge containing calcium 

hydroxide.  Calcium hydroxide is a byproduct that is produced when calcium carbide is mixed 

with water to produce acetylene gas.  Acetylene gas was known to have been produced at the 

Site for welding. 
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■ An additional UST that had been out-of-service for 20 years.  The report does not indicate the 

location, contents, or disposition of the UST. 

Additionally, the compliance audit discusses an 80-gallon gasoline AST north of the Maintenance 

Building and an 800-gallon diesel AST located in the vicinity of a sand dryer (Figure 3).  The ground 

surface beneath the ASTs was observed to be soil.  No evidence of spills was noted.  

2.7.2. 2001 Phase I Environmental Site Assessment 

LSI ADaPT (LSI) performed a Phase I ESA for the Site in June and July 2001 (LSI ADaPT, 2001).  LSI 

performed the Phase I for Eidson Brown-Minneapolis Tank Company.  The purpose of the ESA was 

to evaluate the Site for apparent recognized environmental conditions (RECs).  LSI reviewed the 

1998 Tetra Tech audit as part of their assessment, and performed a reconnaissance of the Site 

and observed adjacent portions of surrounding properties.  The ESA documented many of the 

same features, activities, and potential environmental concerns identified in the 1998 Tetra Tech 

audit as well as additional Site features, activities and potential environmental concerns (Table 1 

and Figure 3).   

The LSI ADaPT report includes discussion of an additional UST at the Site.  The LSI report discusses 

a 750-gallon UST visible in the Tank Shop (Figure 3) (identified as the “Plate Shop” in the report).  

The UST was reportedly filled with concrete in 1999.  The UST was identified to be used to store 

bunker fuel for a boiler located west of the UST. 

2.7.3. 2001 through 2007 Prospective Purchaser Environmental Evaluations  

Dalton, Olmsted & Fuglevand, Inc. (DOF) performed sampling and analysis of various media 

present at the Site between 2001 and 2007 to assess potential environmental concerns prior to a 

potential purchase of the property by BMT-NW (DOF, 2007).  Investigation activities were 

performed to evaluate the following: 

■ Welding rod slag present on the shoreline; 

■ Migration of welding rod slag constituents into Budd Inlet; 

■ Calcium hydroxide sludge from production of acetylene; 

■ A 300-gallon UST formerly used for heating oil (diesel) adjacent to the southwest corner of the 

Tank Shop; 

■ Accumulations of sand blast grit associated with the Paint Shop; and  

■ Migration of sand blast grit into Budd Inlet. 

Samples were collected from the surface of the Site, and from test pits and hand auger 

explorations (Figure 4).  Four test pits (TP-1 through TP-4) and an unknown number of hand auger 

explorations were performed in the general area of welding slag and metal debris on the eastern 

side of the upland area of the property.  Two samples (S1 and S3) that were collected from 2 feet 

below ground surface (bgs) were submitted for analysis of metals (i.e., arsenic, barium, cadmium, 

chromium, copper, lead, mercury, selenium and silver) and for the Toxicity Characteristic Leaching 

Procedure (TCLP) for metals (i.e., arsenic, barium, cadmium, chromium, lead, mercury, selenium 

and silver). 
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One sample (A3) that was collected from 0.5 feet bgs near an area of former acetylene gas 

generation west of the Maintenance Building was submitted for analysis of the same metals and 

TCLP metals analyses as samples S1 and S3. 

Two soil samples (Mt. Pit and P1) that were collected from the soil surface beneath the 

Maintenance Building were submitted for analysis of the same metals as samples S1 and S3.  

Sample “Mt. Pit,” which was collected from the bottom of the former maintenance pit, was also 

submitted for analysis of diesel- and heavy oil-range petroleum hydrocarbons. 

A backhoe was used to investigate the suspected UST area south of the southwest corner of the 

Tank Shop.  Two soil samples (U1 and U2) were collected from the area at 4 to 6 feet bgs and 

submitted for analysis of diesel- and oil-range petroleum hydrocarbons. 

Samples of sand blast grit were collected in 2001 and 2007 for analysis of the same metals and 

TCLP metals as samples S1 and S3.  The sand blast grit samples collected in 2007 were also 

analyzed for zinc. 

Three sediment samples (Sed. 1 through Sed. 3) were collected from the sediment east of the 

upland portion of the Site and were submitted for analysis of the same metals as S1 and S3.  

2.7.4. 2005 Phase II Environmental Site Assessment 

A Limited Phase II ESA was performed by Stemen Environmental, Inc. (Stemen) in October 2005 

(Stemen, 2005).  The purpose of the soil and groundwater investigation activities performed as 

part of the ESA was to assess the impacts of the current and/or past uses of the property and/or 

neighboring properties.  

Sixteen borings were advanced to depths of approximately 12 feet bgs using a direct-push drill rig 

(S-1 through S-4, S-6, S-8 through S-11, and S-13 through S-19) (Figure 4).  Four hand augers 

(S-22 through S-25) were advanced to depths ranging from approximately 3 feet to 8 feet bgs in 

the Maintenance Building.  Two soil samples were collected from one of the direct-push borings 

(S-13), and one soil sample was collected from the remainder of the borings and hand auger 

explorations (a total of 22 soil samples).  The depth of soil samples ranged from 3 to 12 feet bgs.  

Twenty of the soil samples were analyzed for diesel-, heavy oil- and mineral oil-range petroleum 

hydrocarbons.  Six of the samples were analyzed for gasoline-range petroleum hydrocarbons.  

Samples S-4 and S-7 were analyzed for benzene, ethylbenzene, toluene and xylene (BETX).  

Samples from S-3 and S-13 were analyzed for metals including arsenic, cadmium, chromium, lead 

and mercury; and samples from S-13 and S-18 were analyzed for volatile organic compounds 

(VOCs).  

Discrete, one-time groundwater samples were collected from seven of the direct-push soil borings 

(S-1, S-4, S-8, S-13, S-15, S-16 and S-19).  Since the Phase II ESA was performed, nine 

groundwater monitoring wells have been installed at the Site and multiple rounds of groundwater 

sampling have been performed as discussed in the following sections.  Therefore, data generated 

from discrete, one-time groundwater samples collected from direct-push borings are not used as 

part of the RI/FS for the Site.  The results from the one-time groundwater samples are presented in 

the RI/FS Work Plan (GeoEngineers, 2009).  
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2.7.5. 2005 Remedial Investigation 

Additional soil, groundwater and slag sampling was performed by Stemen in December 2005 

(Stemen, 2006).  A drill rig was used to advance five borings at the Site (MS-1 through MS-5).  One 

soil sample was collected from MS-1 at a depth of 4 feet bgs, 12 feet south of the southeastern 

corner of the Tank Shop (Figure 4).  In addition to the borings, a sample of welding slag (BS-1) was 

collected from the eastern portion of the Site using a hammer and chisel.  The soil and slag 

samples were analyzed for metals including arsenic, cadmium, chromium, lead and mercury.  In 

addition, the slag sample was analyzed using the TCLP for arsenic and lead.   

Discrete, one-time groundwater samples were collected from the five borings.  As discussed in 

Section 2.7.4, discrete, one-time groundwater results are not used as part of this RI/FS as 

groundwater monitoring wells were installed and sampled subsequent to this investigation.  The 

results from the one-time groundwater samples are presented in the RI/FS Work Plan 

(GeoEngineers, 2009). 

2.7.6. 2006 Groundwater Monitoring 

Seven groundwater monitoring wells (MW-1 through MW-7) were installed at the Site by Stemen in 

June and July 2006 (Stemen, 2007) (Figure 4).  The depths of the tops of the well screens range 

from 2 to 3 feet bgs, and the depths of the bottoms of the wells range from 7 to 13 feet bgs.  Three 

of the wells (MW-2, MW-3 and MW-5) are 3/4-inch-diameter wells, and four of the wells (MW-1, 

MW-4, MW-6 and MW-7) are 2-inch-diameter wells.  The 3/4-inch-diameter wells utilize pre-packed 

filters.  All of the wells are constructed from PVC casing and screen.  The wells were surveyed by 

Hatton, Goddat, Pantier Licensed Surveyors.  The vertical accuracy of the well survey was 0.01 feet 

(Stemen, 2007). 

Groundwater monitoring was performed by Stemen using low-flow sampling techniques on 

July 11, 2006, October 28, 2006 and February 7, 2007.  The wells were sampled after depth to 

water was measured.  The samples were analyzed for a combination of analyses including 

gasoline-, diesel-, oil- and mineral oil-range petroleum hydrocarbons, semi-volatile organic 

compounds (SVOCs), polychlorinated biphenyls (PCBs), specific halogenated compounds, ethylene 

dibromide (EDB), and metals (total and dissolved arsenic, barium, cadmium, chromium, lead, 

mercury, selenium, silver and zinc). 

Two additional groundwater monitoring wells (MW-8 and MW-9) were later installed and several 

additional rounds of groundwater sampling were performed at the Site as discussed below.  

Therefore, the data generated from the July 11, 2006, October 28, 2006 and February 7, 2007 

groundwater monitoring events are not used as part of this RI/FS, as more recent data is available. 

The results from the groundwater samples collected in 2006 and 2007 are presented in the RI/FS 

Work Plan (GeoEngineers, 2009). 

2.7.7. 2008 Sediment Sampling  

Greylock and Integral Consulting, Inc. (Integral) performed sediment sampling in November 2007 

(Greylock, 2008b).  The purpose of the sampling was to investigate possible environmental 

liabilities associated with the sediment in the marine area of the property.  Samples were collected 

from eight locations (RGS1 through RGS8) from the top 10 centimeters (cm) (approximately 
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4 inches) of sediment (Figure 4).  Sample descriptions were recorded, including an estimation of 

the percentage of wood debris in the samples.  Samples were submitted for a combination of 

conventionals (including total volatile solids [TVS] and total organic carbon [TOC]), metals 

(i.e., arsenic, cadmium, chromium, copper, lead, mercury, silver and zinc), tributyltin (TBT), diesel 

and oil-range petroleum hydrocarbons, SVOCs and PCBs. 

2.7.8. 2008 Soil, Groundwater, Stormwater, and Sediment Sampling  

An additional investigation was performed by Greylock in February and March 2008 

(Greylock, 2008b).  The investigation included a focused geophysical survey on a portion of the 

Site, and additional soil, groundwater and sediment sampling.  Stormwater samples were also 

collected as part of the investigation. 

The geophysical survey used ground penetrating radar and an electromagnetic survey to 

investigate the area adjacent to the southwest corner of the Tank Shop and west of the 

Maintenance Building for USTs.  The report presenting the results of the geophysical survey is 

included in Appendix B. 

Soil sampling included the collection of 42 soil samples from 25 locations at the Site (Figure 4).  

Thirty-six samples (“RGB” samples) were collected from 22 direct-push borings at depths ranging 

between the ground surface and 12 feet bgs.  Five samples (”Ditch” samples) were collected from 

two hand auger borings in the ditch in the northern portion of the Site.  One sample of sand blast 

grit (PS Grit) was grabbed from the surface inside the Paint Shop.  The samples were submitted for 

a combination of analyses including gasoline-, diesel- and oil-range petroleum hydrocarbons, VOCs, 

SVOCs and metals (i.e., arsenic, cadmium, chromium, lead, mercury and zinc). 

Two of the borings (MW-8 and MW-9) were completed as additional groundwater monitoring wells 

at the Site (Figure 4).  One round of groundwater monitoring from all nine monitoring wells present 

at the Site was performed in February 2008.  Groundwater samples were submitted for analysis of 

gasoline-, diesel- and oil-range petroleum hydrocarbons, VOCs, SVOCs and dissolved metals 

(i.e., arsenic, cadmium, chromium, copper, lead, mercury and zinc). 

Two stormwater samples (SW1 and SW2) were collected from different stormwater discharge 

locations in the northern portion of the Site.  Sample SW1 was collected from the ditch in the 

northern portion of the Site, and SW2 was collected from the outfall of the 12-inch diameter 

stormwater pipe south of the elevated rail crane structure.  SW1 was submitted for analysis of 

gasoline-, diesel- and heavy oil-range petroleum hydrocarbons, VOCs, SVOCs and total metals 

(i.e., arsenic, cadmium, chromium, copper, lead, mercury and zinc).  Sample SW2 was submitted 

for analysis of total metals only.  The other two Site outfalls (the 30-inch-diameter and 

12-inch-diameter stormwater pipes) were not sampled because no flow was observed on the day of 

sampling. 

Surface and subsurface sediment sampling was performed as part of the additional investigation.  

Surface sediment samples (0 to 10 cm) were analyzed from five locations.  Two of the surface 

sediment samples roughly coincided with previous surface sediment sampling locations (RGS1 and 

RGS2).  The remaining three surface sediment samples were collected from new locations (RGS9, 

RGS10 and RGS11).  Sample location RGS11 is located on the Hardel Plywood Site adjacent to the 
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Reliable Steel Site.  Subsurface samples (sediment cores) were collected and analyzed from four 

locations (RGS1, RGS2, RGS7 and RGS8).  Sediment cores varied in length from 1.5 feet to 

3.5 feet.  Surface and subsurface sediment samples were submitted for a combination of analyses 

including conventionals, metals (i.e., arsenic, cadmium, chromium, copper, lead, mercury, silver 

and zinc), diesel- and oil-range petroleum hydrocarbons and SVOCs. 

2.7.9. 2007 Sediment Characterization Study, Budd Inlet, Olympia, Washington 

Characterization of sediment in Budd Inlet was performed by Ecology in 2007 (SAIC, 2008).  

Ecology’s Sediment Characterization Study, Budd Inlet, Olympia, Washington, included three 

sample locations within the intertidal portion of the Site.  Three surface sediment samples (0 to 

10 cm) were collected from intertidal locations T1-Sed, T1B-Sed and BI-S32 at the Site (Figure 4) 

and analyzed for conventionals, SMS chemicals of concern (metals, SVOCs and PCBs) and dioxins 

and furans.  Additionally, tissue samples from shrimp and bent nose clams were collected from the 

location B1-Tissue1 (i.e., co-located T1-Sed) and tissue samples from little neck clams were 

collected from the location BI-Tissue1B (i.e., co-located T1B-Sed) and analyzed for dioxins and 

furans.  The results for dioxin and furan analyses for sediment and tissue samples are presented in 

Ecology’s Sediment Characterization Study, Budd Inlet, Olympia, Washington Report (SAIC, 2008). 

2.7.10. 2013 Sediment Sampling, Port of Olympia, Budd Inlet, Olympia, Washington 

Characterization of sediment in Budd Inlet was performed by Anchor QEA on behalf of the Port of 

Olympia in 2013.  The investigation included collection of samples from four locations in the 

vicinity of the Reliable Steel Site.  Two samples (SS-21 and SS-22) were located east of the Site 

and two samples (SS-26 and SS-27) were located north of the Site and east of the Hardel Mutual 

Plywood Site.  The work included collecting surface sediment samples (0 to 10 cm) at the four 

locations and analyzing the samples for conventionals (i.e., TOC and grain size), SMS SVOCs, and 

dioxins and furans.  The results of the study had not been presented in a report as of the date of 

completion of this report. 

2.7.11. 2007 Former Hardel Plywood Site, Draft Remedial Investigation Report 

Remedial investigation activities were performed at the Hardel Plywood Site between July and 

September 2007 (Greylock, 2007).  The Former Hardel Plywood Site Draft Remedial Investigation 

Report included the results for one surface sediment (0 to 10 cm) sample location (GS-04) 

approximately 130 feet north of the Reliable Steel Site (Figure 4).  The sample collected from this 

location was analyzed for conventionals and SMS chemicals of concern (metals, SVOCs and PCBs) 

and dioxins and furans.  The results for dioxin and furan analyses for sediment samples are 

presented in The Former Hardel Plywood Site Draft Remedial Investigation Report (Greylock, 

2007). 

2.8. Previous Environmental Investigation Results and Data Gaps 

The results from the previous environmental assessments and investigations were reviewed as 

part of the preparation of the RI/FS Work Plan (GeoEngineers, 2009) to identify data gaps for areas 

of potential environmental concern and in the characterization of the nature and extent of 

contamination at the Site.  The analytical results from the previous investigations were compared 

to screening levels that included MTCA Method A and/or B cleanup levels for soil, MTCA Method A 

and B cleanup levels and surface water quality criteria for groundwater, surface water quality 
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criteria for stormwater runoff, and SMS criteria for sediment to identify contaminants of potential 

concern (COPCs) for the Site.  The review of the results of previous environmental assessments 

and investigations and the comparison of the analytical results for soil, groundwater, stormwater 

runoff, and sediment to the screening levels is presented in the RI/FS Work Plan 

(GeoEngineers, 2009).  The following sections provide a summary of the data gaps presented in 

the RI/FS Work Plan.  

2.8.1. Soil 

The data gaps identified for soil at the Maintenance Building and southern portion of Site included 

the following: 

■ Presence of calcium hydroxide in soil:  Acetylene generation for welding was identified to have 

occurred outside and adjacent to the west end of the Maintenance Building.  A byproduct of 

acetylene generation is calcium hydroxide.  Previous investigations identified a white layer of 

“spent carbide waste” in soil in the area outside of and adjacent to the west end of the 

Maintenance Building.  Lead and cadmium were detected at concentrations greater than the 

MTCA Method A soil CUL in sample A3 (Figure 4) collected from this white layer.  Boring RGB18 

on the north side of the Maintenance Building, which was also observed to contain white layers 

from 5 feet bgs to 5.5 feet bgs, contained concentrations of carcinogenic polycyclic aromatic 

hydrocarbons (cPAHs) that were greater than the MTCA Method A CUL as discussed below.  The 

COPCs for calcium carbide material were therefore identified to include lead, cadmium, and 

cPAHs.   

■ A potential UST was identified by a geophysical survey west of the Maintenance Building and 

south of the acetylene generation area.  The UST may have been used to store calcium 

hydroxide waste.  The report presenting the results of the geophysical survey is provided in 

Appendix B. 

■ Extent of lead contamination in soil beneath the Maintenance Building:  Lead concentrations 

greater than the MTCA Method A soil CUL were detected in soil present beneath the 

Maintenance Building (“Mt. Pit” and P1) (Figure 4).  Lead concentrations for samples collected 

from locations around the Maintenance Building (i.e., S-13, RGB10, RGB12, RGB13, RGB14, 

RGB15, RGB18 and RGB19) were less than the MTCA CUL.   

■ Extent of contamination of soil with gasoline-range petroleum hydrocarbons:  Gasoline-range 

petroleum hydrocarbons were detected at a concentration greater than the MTCA Method A 

soil CUL in a sample collected from a former equipment/vehicle maintenance pit (S-24) 

(Figure 4) located in the northeast portion of the Maintenance Building.   

■ Presence of PCBs in soil adjacent to transformer utility pole:  Three pole-mounted electrical 

transformers were located west of the Maintenance Building (Figure 3).  One of the 

transformers malfunctioned in 1992 and oil spilled on the ground adjacent to the transformer 

utility pole.   

■ Extent of soil contaminated with gasoline-range petroleum hydrocarbons and cPAHs:  Gasoline-

range petroleum hydrocarbons were detected at a concentration greater than the MTCA 

Method A soil CUL in a sample collected from the former paint and solvent storage area (S-13) 

(Figure 4) located north of the Maintenance Building.  Additionally, a sample located adjacent 

to the Maintenance Building (RGB18) contained cPAHs at a concentration greater than the 
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MTCA Method A CUL, and white layers were observed from 5 feet bgs to 5.5 feet bgs in the 

boring.   

■ Potential contamination of soil in a crane shed:  Staining was observed in soil present in a 

crane shed that was formerly located on the south side of the Maintenance Building (Figure 3).  

The COPCs for soil in the crane shed were identified to be gasoline-, diesel- and oil-range 

petroleum hydrocarbons.   

■ Potential contamination of soil at the former location of a used solvent hopper:  A used solvent 

hopper was identified to be present on the southern portion of the Site (Figure 3).  The COPCs 

for soil at the former location of the solvent hopper are VOCs.   

The data gaps identified for soil at the Tank Shop, Structural Shop, and associated areas included 

the following: 

■ Extent of soil contaminated with diesel-range petroleum hydrocarbons:  Diesel-range petroleum 

hydrocarbons were detected at concentrations greater than the MTCA Method A soil CUL in 

samples collected from the area located adjacent to the southwest corner of the Tank Shop.  

The contamination is likely associated with the suspected 300-gallon UST identified at that 

location (Figure 3).  The COPCs for soil in the area are diesel-range petroleum hydrocarbons.  

Samples U1, S-8, S-11, RGB5 (at 5 to 6 feet bgs) and RGB7 (at 6 to 7 feet bgs) (Figure 4) 

contain diesel-range petroleum hydrocarbons at concentrations greater than the MTCA Method 

A CUL of 2,000 mg/kg.  The locations where diesel-range petroleum hydrocarbons were either 

not detected, or detected at concentration less than the Method A CUL, include U2, S-9, S-10, 

RGB5 (8 feet bgs), RGB6, RGB7 (12 feet bgs), RGB8 and RGB9.  These sample locations 

delineate the east side, west side and vertical extent of the contaminated area. 

■ Potential contamination of soil adjacent to the shear machine:  Staining was observed in soil 

adjacent to the shear machine in the Structural Shop (Figure 3).  The COPCs for soil adjacent to 

the shear machine are oil-range petroleum hydrocarbons. 

■ Potential contamination of soil at the former forklift parking area:  Staining was observed in soil 

present at the former forklift parking area south of the Tank Shop (Figure 3).  The COPCs for 

soil at the former forklift parking area are gasoline-, diesel- and oil-range petroleum 

hydrocarbons.  

The data gaps identified for soil at the Paint Shop and northern portion of the Site included the 

following: 

■ Extent of soil contaminated with cPAHs:  cPAHs were detected at concentrations greater than 

the MTCA Method A CUL in soil samples collected from the Paint Shop area and the east end of 

the Structural Shop (RGB2, RGB3, and RGB4) (Figure 4).  Additionally, cPAHs were detected at 

concentrations greater than the MTCA Method A CUL in soil samples collected from the 

drainage ditch located on the northern portion of the Site (Ditch1 and Ditch2). 

■ Extent of soil contaminated with mercury:  Mercury was detected in one sample collected east 

of the Paint Shop (RGB1) (Figure 4) at a concentration greater than the MTCA Method A soil 

CUL.  
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■ Extent of soil contaminated with diesel-range petroleum hydrocarbons:  Diesel-range petroleum 

hydrocarbons were detected at a concentration greater than the MTCA Method A soil CUL in a 

sample collected from the area located east of the Paint Shop (RGB16) (Figure 4).  Additionally, 

diesel-range petroleum hydrocarbons were also present in the drainage ditch located on the 

northern portion of the Site (Ditch2).  

2.8.2. Groundwater 

The data gaps identified for groundwater included the following: 

■ Nature of chemical concentrations in groundwater:  Only one comprehensive round of low flow 

groundwater sampling and analysis from all nine monitoring wells had been performed at the 

Site as of 2009.  Chemicals including metals, petroleum hydrocarbons, VOCs and 

bis(2-ethylhexyl)phthalate (DEHP) had been detected in groundwater collected at the Site. 

Additionally, the detection limits for mercury, cPAHs, and DEHP were greater than the 

screening level in previous samples.  COPCs for groundwater were identified to include metals, 

petroleum hydrocarbons, VOCs, cPAHs and phthalates. 

2.8.3. Stormwater 

The data gaps identified for stormwater runoff included the following: 

■ Presence of chemicals in stormwater:  Only two of the four known stormwater discharge 

locations had previously been sampled as of 2009.  Chemicals including metals and petroleum 

hydrocarbons had been detected in stormwater collected at the Site.  Additionally, the 

detection limits for several metals, cPAHs, and DEHP were greater than the screening level in 

previous samples.  COPCs for stormwater runoff were identified to include metals, petroleum 

hydrocarbons, cPAHs, and phthalates. 

2.8.4. Sediment 

The data gaps identified for sediment included the following: 

■ Nature and extent of petroleum hydrocarbons in sediment: Petroleum hydrocarbons were 

detected in sediment at RGS4 and RGS8 (Figure 4) at concentrations greater than the 

screening criteria (i.e., 100 mg/kg).  The concentration of petroleum hydrocarbons at RGS4 

(106 mg/kg) was only slightly greater than the screening criteria. 

■ Extent of mercury in subsurface sediment:  Mercury was detected at concentrations greater 

than SMS criteria in subsurface sediment at RGS7 (Figure 4). 

■ Potential impacts from wood in sediment:  Wood had been observed in subsurface sediment 

present at the Reliable Steel Site.  The nature and extent of wood was not fully characterized.  

■ Nature of chemicals in catch basin sediments:  Catch basin sediments had not been sampled 

as of 2009; however, catch basin sediments in catch basins connected to the drainage ditch 

located in the northern portion of the Site were suspected of being a potential source of DEHP 

to the Site.   
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The RI/FS Work Plan included sampling and analysis activities for soil, groundwater, stormwater 

runoff, and sediment to address each of the data gaps presented in the Work Plan.  The following 

sections describe the RI investigation activities that were performed to fill the data gaps identified 

at the Site.  

 REMEDIAL INVESTIGATION ACTIVITIES 3.0

3.1. General 

Remedial investigation activities were performed in 2010 by Greylock Consulting for BOJO 

Investments LLC.  The results of the investigation activities were presented in a report prepared by 

Greylock Consulting in 2011 (Greylock, 2011).  Supplemental investigation activities were also 

performed by Ecology in 2013 to further define the nature and extent of contamination at the Site.  

The investigation activities performed by Greylock Consulting and Ecology are described in the 

following sections.  Figure 5 presents the locations where samples were collected as part of the 

investigations. The analytical laboratory reports resulting from analysis of samples as part of the 

investigations performed by Greylock Consulting and Ecology are provided in Appendix C.  Data 

collected as part of the investigations are used in conjunction with the data from previous 

environmental investigations to characterize the nature and extent of contamination at the Site.  

3.2. 2010 Greylock Consulting Investigation 

Greylock Consulting performed an investigation of soil, groundwater, stormwater runoff, and 

sediment at the Site in 2010.  Investigation activities performed by Greylock Consulting included 

the following: 

■ Soil exploration at 30 locations and collection and analysis of soil samples. 

■ Collection and analysis of groundwater samples from the nine monitoring wells at the Site. 

■ Collection and analysis of stormwater runoff samples from the four stormwater outfalls at the 

Site.  

■ Collection and analysis of surface and subsurface sediment samples from seven locations at 

the Site.   

Field activities were performed between July 12 and October 20, 2010.  The investigation activities 

are described further in the following sections.   

3.2.1. Soil Investigation 

The soil investigation consisted of advancing soil borings at 30 locations (RI-1 through RI-30) 

(Figure 5) using a direct push drill rig and hand auger tools to fill data gaps identified in the RI/FS 

Work Plan and further define the nature and extent of soil contamination.  Borings were advanced 

to depths ranging from 4 to 12 feet bgs.  Borings were continuously logged, soil was field screened 

for evidence of contamination, and one to five soil samples were collected from each boring for 

submission to Friedman & Bruya Laboratory for a combination of the following chemical analyses: 

■ Metals (arsenic, chromium, copper, lead, mercury, tin and zinc) by EPA Methods 

6010/7060/7470/7471/7421; 
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■ Gasoline-range petroleum hydrocarbons by Ecology method NWTPH-Gx; 

■ BETX by EPA Method 8021; 

■ Diesel and oil-range petroleum hydrocarbons by Ecology method NWTPH-Dx; 

■ SVOCs by EPA Method 8270; 

■ VOCs by EPA Method 8260; and 

■ PCBs by EPA Method 8082 (modified). 

The boring logs from the investigation performed by Greylock Consulting are presented in 

Appendix A 

3.2.2. Groundwater Investigation 

The groundwater investigation consisted of collecting groundwater samples from monitoring wells 

MW-1 through MW-9 (Figure 5) on October 6, 2010.  Additionally, depth-to-water measurements 

were taken in each well within a relatively short timespan (approximately 30 minutes) on two 

occasions to evaluate the groundwater flow direction(s) and gradients.  Depth-to-water 

measurements were performed during a high tide on September 16, 2010 and prior to low tide on 

October 6, 2010 (Greylock, 2011).  Depth-to-water measurements were combined with surveyed 

well elevation data to create inferred and generalized groundwater contour maps for each 

day/time when groundwater was measured.  A table containing the water level measurements is 

provided in Appendix D.  Groundwater occurrence, flow direction, and gradients are discussed in 

Section 6.1.2. 

Groundwater samples MW-1 through MW-9 and a field duplicate sample (i.e., sample MW-10 that 

was a field duplicate of MW-8) were collected using low-flow/low-turbidity sampling techniques.  A 

peristaltic pump and disposable polyethylene tubing was used to purge and sample groundwater 

from each well at a rate of approximately 500 mL per minute.  Samples were collected from 

approximately the mid-point of the screened interval of each well.  Groundwater quality parameters 

were monitored using a water quality meter and flow-through cell.  Samples were submitted to 

Friedman & Bruya Laboratory for a combination of the following chemical analyses 

(Greylock, 2011): 

■ Total and dissolved metals (arsenic, cadmium, chromium, copper, lead, mercury, and zinc) by 

EPA Methods 6010/7060/7470/7471/7421; 

■ Gasoline-range petroleum hydrocarbons by Ecology method NWTPH-Gx; 

■ BETX by EPA Method 8021; 

■ Diesel and oil-range petroleum hydrocarbons by Ecology method NWTPH-Dx; 

■ cPAHs by EPA Method 8270-SIM; 

■ VOCs by EPA Method 8260; and 

■ Total dissolved solids (TDS) by EPA Method 160.1. 
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3.2.3. Stormwater Investigation 

The investigation of stormwater runoff consisted of collecting stormwater samples from the four 

stormwater outfall locations during a stormwater discharge event on September 16, 2010.  

Samples RI-SW-1 through RI-SW-4 were collected in general accordance with Ecology’s guidance 

document, “How to do Stormwater Sampling – A guide for Industrial Facilities.”  The pH of the 

stormwater was measured in the field using pH indicator paper.  The discharge locations that were 

sampled included the following (Figure 5): 

■ The 8-inch diameter outfall pipe that discharges into the drainage ditch located on the northern 

portion of the Site (RI-SW-1); 

■ The 12-inch-diameter outfall pipe located south of the elevated crane structure (RI-SW-2);  

■ The 8-inch-diameter outfall pipe located east of the Structural Shop (RI-SW-3); and 

■ The 30-inch-diameter outfall pipe located east of the former Maintenance Building (RI-SW-4). 

Stormwater runoff samples were submitted to Friedman & Bruya Laboratory for the following 

chemical analyses: 

■ Total and dissolved metals (arsenic, cadmium, chromium, copper, lead, mercury, and zinc) by 

EPA Methods 6010/7060/7470/7471/7421; 

■ Diesel and heavy oil-range petroleum hydrocarbons by Ecology method NWTPH-Dx; 

■ cPAHs and phthalates by EPA Method 8270-SIM; and 

■ Turbidity. 

3.2.4. Sediment Investigation 

The sediment investigation included collection of surface sediment samples (0-10 cm) from seven 

locations (RI-S-1 through RI-S-7) (Figure 5) on July 12, 2010.  Subsurface sediment sampling was 

also performed at three of the locations (RI-S-2 through RI-S-4). 

The surface sediment samples were collected by hand.  Subsurface sediment samples were 

collected at depths ranging between the mudline and 8 feet below the mudline using a hand probe.  

During sampling, the sediment characteristics and profiles were logged and the sediment was field 

screened for evidence of contamination.  One surface sediment sample was submitted from each 

surface sediment sample location and two to three samples were submitted from each of the three 

subsurface sediment sampling locations.  Sediment samples were submitted to Analytical 

Resources Inc. Laboratory for a combination of the following chemical analyses: 

■ Mercury by EPA Method 7471; 

■ Hydrocarbon Identification by NWTPH-HCID; 

■ PAHs by EPA Method 8270; and  

■ Conventionals (TOC, TVS, bulk ammonia and sulfides). 

The sediment sample logs are presented in Appendix A.  
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3.2.5. Deviations from Work Plan and Additional Data Gaps 

Deviations from the Final Work Plan occurred and data gaps in the characterization of the nature 

and extent of contamination remained upon completion of the investigation performed by in 2010.  

Deviations from the Final Work Plan for the Reliable Steel Site included the following: 

■ The soil sample collected from RI-1 was analyzed for gasoline-range petroleum hydrocarbons 

and BETX instead of VOCs. 

■ Phthalate analyses were not performed on groundwater samples. 

Data gaps in the characterization of the extent of contamination that remained upon completion of 

the investigation performed in 2010 included the following; 

■ The extent of petroleum hydrocarbon contamination in soil in the former crane shed had not 

been delineated. 

■ The extent of PAHs in soil at the Site had not been delineated. 

■ The extent of mercury in subsurface sediment had not been delineated. 

■ The presence of VOC contamination near the former solvent hopper had not been evaluated. 

■ The presence of bis(2-ethylhexyl phthalate in groundwater at the Site had not been evaluated. 

Ecology performed supplemental investigation activities at the Site to address deviations from the 

Final Work Plan and the data gaps that remained in the characterization of the extent of 

contamination.  The scope of the supplemental investigation activities performed by Ecology is 

summarized in the following section. 

3.3. 2013 Ecology Supplemental Investigation 

Ecology performed supplemental soil, groundwater and sediment sampling at the Site in 2013.  

Investigation activities performed by Ecology included the following: 

■ Soil exploration at nine locations and collection and analysis of soil samples;  

■ Collection and analysis of groundwater samples from four monitoring wells; and 

■ Collection and analysis of a subsurface sediment sample at one location.   

The investigation activities were performed on April 10th and April 11th, 2013.  The investigation 

activities are described in the following sections. 

3.3.1. Soil Investigation 

The soil investigation consisted of advancing soil borings at nine locations (EC-1 through EC-7, and 

EC-9 and EC-10) (Figure 5) using a hand auger.  An additional boring was attempted (i.e., EC-8) but 

met refusal due to compacted gravel at the surface. Boring EC-3 was performed in one location 

(EC-3A), but samples were not collected at this location as petroleum hydrocarbon contamination 

was observed in soil and the purpose of the sampling was to define the extent of petroleum 

hydrocarbon contamination the former crane shed area.  Therefore, an additional boring (EC-3B) 

was advanced and a soil sample was collected approximately 20 feet to the south of the original 
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location. Borings were advanced to depths ranging from 3 to 4 feet bgs.  The soil borings were 

continuously logged and the soil was field screened for evidence of contamination.  One to two soil 

samples were collected from each boring and submitted to Ecology’s Manchester Laboratory for a 

combination of the following chemical analyses: 

■ Diesel and heavy oil-range petroleum hydrocarbons by Ecology method NWTPH-Dx; 

■ VOCs by EPA 8260; 

■ SVOCs by EPA 8270; and 

■ Pentachlorophenol by EPA Method 8082. 

The soil boring logs from the investigation are provided in Appendix A. 

3.3.2. Groundwater Investigation 

The groundwater investigation consisted of collecting groundwater samples from monitoring wells 

MW-5, MW-7, MW-8, and MW-9 and a duplicate sample (i.e., sample MW-10 that was a field 

duplicate of MW-8) on April 10, 2013.  Groundwater samples were collected using 

low-flow/low-turbidity sampling techniques.  A peristaltic pump and disposable polyethylene tubing 

was used to purge and sample groundwater from each well at a rate of approximately 500 mL per 

minute.  Samples were collected from approximately the mid-point of the screened interval of each 

well.  Groundwater quality parameters were monitored using a water quality meter and 

flow-through cell.  Samples were submitted to Ecology’s Manchester Laboratory for a combination 

of the following chemical analyses: 

■ PAHs and phthalates by EPA Method 8270-SIM; and  

■ Total and dissolved mercury by EPA Method 245.7. 

3.3.3. Sediment Investigation 

The sediment investigation included collection of a subsurface sediment sample from one location 

in the marine area (EC-11) (Figure 5).  The sediment was sampled to a depth of 3.2 feet below the 

mudline using hand tools.  During sampling, the sediment characteristics and profiles were logged 

and the sediment was field screened for evidence of contamination.  One subsurface sediment 

sample was submitted to Ecology’s Manchester Laboratory for mercury by EPA Method 245.5. 

The sediment sample logs are presented in Appendix A. 

 CONCEPTUAL SITE MODELS 4.0

Conceptual site models were developed to evaluate contaminant transport and exposure 

pathways.  A conceptual site contaminant transport model was developed to describe historical 

releases of hazardous substances at the Site and the subsequent potential migration of those 

hazardous substances in environmental media.  The conceptual site contaminant transport model 

is presented in Section 4.1.  Separate conceptual site exposure models were developed to 

describe potential exposure pathways for human and ecological receptors.  The conceptual site 

exposure models are presented in Section 4.2. 
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4.1. Conceptual Site Contaminant Transport Model 

The potential contaminant sources and transport mechanisms identified for the Site are the 

following: 

■ Previous Site operations including lumber mill activities, boat building, and steel fabrication 

and painting resulted in spills and releases of petroleum hydrocarbons, metal debris, and other 

materials and contaminants to upland soil and marine sediment.  Past releases represent 

potential sources of contamination to soil, groundwater, stormwater runoff and sediment. 

■ Contaminants in soil leach to the groundwater through dissolution into groundwater or 

dissolution into infiltrating/percolating stormwater and subsequent downward migration to 

groundwater.  Groundwater flows towards Budd Inlet where it likely discharges into the 

intertidal area. 

■ Stormwater runoff from the Site and erosion of soil transports contaminants to surface water 

and sediment in Budd Inlet.  Stormwater runs off of the Site via overland flow and through the 

existing stormwater conveyance features and discharges at the four outfalls at the Site. 

■ Waves and tidal fluctuations along the shoreline erode contaminated soil and/or intertidal 

sediment.  Shoreline erosion transports contaminants to sediments at and adjacent to the Site. 

4.2. Conceptual Site Exposure Models 

The conceptual site exposure models were developed to identify exposure pathways and potential 

human and ecological receptors for contaminants detected in environmental media at the Site.  

The conceptual site exposure models were developed based on the Site physical features, 

historical activities, and field observations, and are depicted graphically in Figure 6 (human 

receptors) and Figure 7 (ecological receptors). 

4.2.1. Potentially Complete Exposure Pathways – Human Receptors 

Potential future use of the Site is for commercial and residential purposes.  Human receptors that 

could potentially be exposed to contaminants at the Site include site workers, residents, and 

visitors.  Because residential exposures and associated risks are typically greater than 

exposures/risks to site workers and visitors, a hypothetical residential scenario (i.e., unrestricted 

land use) was assumed for the purpose of assessing potential human health risks in this RI.  The 

following sections present the potentially complete exposure pathways for human receptors. 

4.2.1.1. SOIL 

Potentially complete soil-based exposure pathways exist for humans in the upland area of the Site 

via incidental soil ingestion, dermal contact with soil, and inhalation of particulates.  In accordance 

with WAC 173-340-740, human health exposure to on-Site soil is evaluated based on the direct 

contact with soil exposure pathway (i.e., incidental soil ingestion; unrestricted land use).  Proposed 

soil cleanup levels applicable to this exposure pathway are discussed in Section 5.1.1. 

A potentially complete exposure pathway exists for humans in the upland area of the Site via vapor 

intrusion and inhalation of volatile contaminants where volatile contaminants are present.  Specific 

measurements of soil vapor were not collected as part of the RI.  However, potential soil vapor 
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intrusion and inhalation of volatile contaminants is discussed as part of the nature and extent of 

contamination (see Sections 6.3.2 and 6.3.6).   

4.2.1.2. GROUNDWATER 

Exposure of human receptors to contaminants in groundwater via direct contact and ingestion from 

groundwater use is not a complete exposure pathway. Groundwater at the Site is not used for 

potable or drinking water and based on the availability of municipal water supply and the proximity 

to marine surface water, groundwater at the Site is not a reasonable future source of potable or 

drinking water.   

Groundwater from the Site is assumed to discharge in the shoreline area of the Site.  Human 

exposure from occasional dermal contact or incidental ingestion of groundwater discharging in the 

shoreline area is assumed to be minimal as groundwater discharges or seeps in the shoreline area 

that would provide an exposure point were not identified at the Site.  Therefore, these pathways are 

considered “potentially complete but not significant.”   

A potentially complete exposure pathway exists for human exposure to contaminants in 

groundwater discharging to surface water in Budd Inlet via consumption of fish or shellfish. 

Proposed groundwater cleanup levels applicable to this exposure pathway are discussed in Section 

5.1.2. 

A potentially complete exposure pathway exists for humans in the upland area of the Site via vapor 

intrusion and inhalation of volatile contaminants where volatile contaminants are present.  

Potential soil vapor intrusion and inhalation of volatile contaminants is discussed as part of the 

nature and extent of contamination.   

4.2.1.3. STORMWATER  

Stormwater falling on the Site infiltrates in unpaved areas or flows towards stormwater collection 

and conveyance features and Budd Inlet.  Stormwater collection and conveyance features present 

at the Site include catch basins and pipes and four stormwater outfalls.  A potentially complete 

pathway currently exists for human exposure from occasional dermal contact or incidental 

ingestion of contaminated stormwater runoff.  Remediation of the upland will be required prior to 

future Site use.  Remedial actions for Site soil will include Site capping or removal of contaminated 

soil and replacement of the existing stormwater collection and conveyance system.  The 

replacement stormwater system will be constructed to not allow contaminants from Site media to 

enter stormwater running off of the Site.  Therefore, a complete exposure pathway for human 

receptors to stormwater runoff contaminated by Site media will not exist in the future.  As a result, 

exposure of human receptors to stormwater runoff contaminated by Site media is not considered 

further in the RI. 

A potentially complete pathway exists for human exposure to contaminants in stormwater runoff 

discharging to surface water in Budd Inlet via consumption of fish or shellfish.  Proposed screening 

levels applicable to this exposure pathway are discussed in Section 5.1.3. 

4.2.1.4. SEDIMENT 

Potentially complete exposure pathways exist for human exposure to contaminants in intertidal 

sediments via incidental ingestion and dermal contact with sediment and ingestion of shellfish.  
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Screening levels applicable to the direct contact exposure pathways (i.e., ingestion and dermal 

contact) are discussed in Section 5.1.4. 

4.2.2. Potentially Complete Exposure Pathways – Ecological Receptors 

The following sections present the potentially complete exposure pathways for ecological receptors. 

4.2.2.1. SOIL 

The upland area of the Site is currently covered with asphalt pavement, concrete, and compact 

gravel and generally does not provide suitable habitat for ecological receptors.  Remediation of 

upland soil will be required prior to future Site use.  Remedial actions for Site soil will include Site 

capping or removal of contaminated soil.  Therefore, a complete exposure pathway for ecological 

receptors to Site soil does not currently exist and will not exist in the future.  As a result, exposure 

of ecological receptors to contaminated soil is not considered further in the RI. 

4.2.2.2. GROUNDWATER 

Potentially complete exposure pathways exist for exposure of terrestrial ecological receptors to 

contaminants in groundwater via direct contact.  However, because of the depth to groundwater at 

the Site (generally 3 to 4 feet bgs), these exposure pathways are considered insignificant.   

Ecological receptors may be exposed to contaminants in groundwater indirectly at locations where 

groundwater discharges to surface water in Budd Inlet.  Therefore, ecological exposure to 

groundwater is evaluated via potential surface water exposure.  Proposed groundwater cleanup 

levels applicable to this exposure pathway are discussed in Section 5.1.2.  

4.2.2.3. STORMWATER 

A complete potential pathway exists for benthic invertebrate and fish exposure to contaminants in 

stormwater runoff.  Numerical criteria applicable to these exposure pathways that were used to 

derive proposed stormwater runoff screening levels are discussed in Section 5.1.3. 

4.2.2.4. SEDIMENT 

Complete potential exposure pathways exist for exposure of aquatic ecological receptors to 

contaminants in sediment via direct contact and consumption of benthic invertebrates and/or fish.  

Numerical criteria applicable to these exposure pathways that were used to derive proposed 

sediment cleanup levels are discussed in Section 5.1.4. 

 DEVELOPMENT OF CLEANUP STANDARDS 5.0

Cleanup standards consist of: 1) cleanup levels that are protective of human health and the 

environment, and 2) the point of compliance at which the cleanup levels must be met.  Typically, 

proposed cleanup standards are developed during the RI phase of a cleanup project, whereas 

proposed final cleanup standards are developed during the FS and are used in the development 

and evaluation of cleanup action alternatives.  The final cleanup standards are typically 

established by Ecology in the Cleanup Action Plan (CAP).   

Proposed cleanup levels were identified in the 2009 RI/FS Work Plan to evaluate data from 

previous investigations.  The proposed cleanup levels were developed for Site soil, groundwater, 

stormwater runoff, and sediment (GeoEngineers, 2009).  The proposed cleanup levels presented in 
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this RI/FS report are based on the proposed cleanup levels developed in the RI/FS Work Plan and 

incorporate updates to regulatory criteria (i.e., based on updates to Ecology’s Cleanup Levels and 

Risk Calculations [CLARC] online database).  Consistent with the MTCA Cleanup Regulation 

(Chapter 173-340 WAC; Ecology, 2007a), proposed cleanup levels were developed based on 

identified potential exposure pathways for human health and ecological receptors consistent with 

the current and future land use of the Site.  Potential exposure pathways are discussed in 

Section 4.0. 

Since this report presents the RI and FS results in a single document, and since the RI description 

of the nature and extent of contamination is most meaningful when discussed in the context of 

Proposed cleanup levels and points of compliance for the Site, the proposed cleanup standards 

are presented in this section rather than in the FS section (Section 7.0) of the RI/FS report.  The FS 

uses these cleanup standards for developing and evaluating cleanup action alternatives.   

The specific regulatory criteria utilized in developing proposed cleanup levels for soil, groundwater, 

stormwater runoff, and sediment are presented in the following Sections 5.1.1 through 5.1.4. The 

proposed points of compliance are described in Section 5.2. 

5.1. Proposed Cleanup Levels 

5.1.1. Soil 

The proposed soil cleanup levels are presented in Table 2.  Based on current zoning and 

anticipated future use, proposed cleanup levels for Site soil were developed for unrestricted land 

use and were based on following regulatory criteria: 

■ MTCA Method A Soil Cleanup Levels. MTCA Method A values for unrestricted land uses are 

published in MTCA Table 740-1 (Chapter 173-340-900 WAC). 

■ MTCA Method B Soil Cleanup Levels.  MTCA Method B carcinogen and non-carcinogen values 

for human health protection, which are based on unrestricted land use (incidental soil 

ingestion) exposure scenario, were obtained from Ecology’s CLARC online database.   

In addition to the regulatory criteria listed above, Washington State soil background concentrations 

for metals (Ecology, 1994) are considered in accordance with WAC 173-340-709 and 

WAC 173-340-705(6).   

In general, the lowest of the regulatory criteria listed above were identified as the proposed soil 

cleanup levels with the following exception.   

■ If the lowest regulatory criterion was less than the background concentration, the proposed soil 

cleanup level was set at the background concentration. 

5.1.2. Groundwater 

The proposed groundwater cleanup levels are presented in Table 3.  Groundwater at the Site is not 

used for drinking water at this time.  Based on the availability of municipal water supply and the 

proximity to marine surface water, groundwater at the Site is not a reasonable future source of 

drinking water.  Therefore, based on the proximity of the Site to marine surface water (Budd Inlet), 
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proposed cleanup levels for groundwater are developed for protection of marine surface water and 

are selected from available state and federal surface water criteria listed below:   

■ Water Quality Standards for Surface Waters of the State of Washington.  These marine surface 

water criteria for protection of aquatic life (acute and chronic exposures) are published in 

Chapter 173-201A WAC. 

■ National Toxics Rule Federal Water Quality Criteria.  These marine surface water criteria for 

protection of aquatic life (acute and chronic exposures) and human health (fish consumption) 

are published in 40 C.F.R. 131.36. 

■ Federal National Recommended Water Quality Criteria.  These marine surface water criteria for 

protection of aquatic life (acute and chronic exposures) and human health (fish consumption) 

are established under Section 304 of the Clean Water Act. 

■ MTCA Method B Formula Values.  MTCA Method B surface water carcinogen and non-

carcinogen standard formula values for human health protection, which are based on human 

consumption of fish, were obtained from Ecology’s CLARC online database. 

In general, the lowest of the regulatory criterion listed above are identified as the proposed 

groundwater cleanup level with the following exceptions: 

■ If the lowest published regulatory criterion is less than the background concentration, the 

proposed groundwater cleanup level is set at the background concentration. 

■ Numerical surface water criteria have not been established for gasoline-, diesel- and heavy 

oil-range petroleum hydrocarbons; therefore, as allowed by WAC 173-340-730(3)(b)(iii)(C), the 

Method A groundwater value are used as proposed groundwater cleanup levels for these 

constituents.   

5.1.3. Stormwater 

The proposed stormwater runoff screening levels are presented in Table 4.  The proposed cleanup 

levels developed for groundwater that were developed for protection of surface water are adopted 

as proposed stormwater runoff screening levels for the Site with following exceptions: 

■ Available industrial stormwater general permit benchmark criteria for total metals, excluding 

mercury, were also used as proposed stormwater runoff screening levels.  

5.1.4. Sediment 

The proposed sediment cleanup levels are presented in Table 5 and are based on following 

regulatory criteria:  

■ Sediment Management Standards (SMS).  The SMS include the Sediment Quality Standard 

(SQS) and Cleanup Screening Level (CSL) criteria established under the SMS (Chapter 173-204 

WAC).   

■ Apparent Effects Threshold (AET).  The AET values including the Lowest Apparent Effect 

Threshold (LAET) and Second Lowest Apparent Effect Threshold (2LAET) on a dry weight basis.  

The AET values were provided to GeoEngineers on April 18, 2011 by Ecology and are based on 
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Ecology’s publication No. 06-09-094 (Sediment Quality Values Refinement: Volume 1- 1988 

Update and Evaluation of Puget Sound AET) dated September 1988.  

SMS and AET provide numerical criteria for a broad range of chemicals.  The criteria for specific 

chemicals are based on either dry weight or organic carbon normalized concentrations.  SMS 

criteria (lesser of SQS and CSL) are selected as the proposed sediment cleanup level to compare 

analytical results of sediment samples with total organic carbon (TOC) concentration within the 

range of 0.5 to 3.5 percent.  Prior to comparing results to SMS criteria, chemical concentrations of 

non-ionizable SVOCs and PCBs are organic carbon normalized.  AET criteria (lesser of LAET and 

2LAET) are selected as the proposed sediment cleanup level to compare analytical results for 

samples with TOC concentrations outside of the 0.5 to 3.5 percent range.   

Currently, there is no promulgated SMS/AET criterion for total petroleum hydrocarbons (diesel and 

oil) in sediment and tributyltin ion in sediment porewater.  For the purposes of this RI/FS, total 

petroleum hydrocarbons are evaluated against the screening level of 100 mg/kg as requested by 

Ecology and the results for tributyltin ion are evaluated against the Dredged Material Management 

Program (DMMP) screening level of 0.15 micrograms per liter (µg/L).  

5.2. Proposed Points of Compliance 

Under MTCA, the point of compliance is the point or location on a site where the cleanup levels 

must be attained.  The points of compliance for affected media will be approved by Ecology and 

presented in the CAP.  However, it is necessary to identify proposed points of compliance in order 

to develop and evaluate cleanup action alternatives in the FS.  This section describes the proposed 

points of compliance for soil, groundwater, stormwater runoff, and sediment. 

5.2.1. Soil 

The standard point of compliance for the soil cleanup levels shown in Table 2 will be throughout 

the soil column from the ground surface to 15 feet bgs, in accordance with 

WAC 173-340-740(6)(d) and WAC 173-340-7490(4)(b).   

5.2.2. Groundwater 

Because the groundwater cleanup levels (Table 3) are based on protection of marine surface water 

and not protection of groundwater as drinking water, the proposed conditional point of compliance 

for the groundwater cleanup levels is the point of groundwater discharge to the marine water 

(i.e., Budd Inlet).  The existing shoreline monitoring wells (MW-5, MW-7, MW-8 and MW-9) may be 

used to evaluate compliance.   

5.2.3. Stormwater 

Because the stormwater runoff cleanup levels (Table 4) are based on protection of marine surface 

water and industrial stormwater general permit benchmark criteria, the proposed conditional point 

of compliance for the stormwater screening levels is the point of stormwater discharge to the 

marine water (i.e., Budd Inlet).  The four discharge points (i.e., stormwater outfall pipes) identified 

in Figure 5 that currently discharge stormwater to marine water in Budd Inlet may be used to 

evaluate compliance.   
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5.2.4.  Sediment 

For marine sediment the point of compliance is surface sediment within the biologically active 

aquatic zone. The biologically active zone is represented by samples collected from the top 10 cm 

(i.e., 0 to 4 inches) of the sediment column.   

 REMEDIAL INVESTIGATION RESULTS 6.0

6.1. Physical Characteristics of Site 

The physical characteristics of the Site described in this section are based on available documents 

such as geologic maps, Site surveys, etc., as well as field observations of soil, groundwater, and 

sediment conditions documented during the Site investigations discussed in Sections 2.7 and 

3.0.  The investigation logs for borings advanced in the upland area and sediment logs (surface 

sediment description and core logs) are provided in Appendix A.  Data for depth to groundwater 

and groundwater elevations are provided in Appendix D. 

6.1.1.  Soil 

Approximately 60 soil borings have been advanced to depths of up to approximately 20 feet bgs as 

part of Site investigations of the upland area.  Sampling locations for soil in the upland area are 

shown on Figure 5.  Cross sections developed based on the information provided from Site 

investigations are presented in Figures 8 through 10. 

In general, soil observed in borings advanced in the upland area consists of fill overlying native 

silt.  The following describes soil material encountered beneath the upland area of the Site in 

general order from the ground surface to greater depths: 

■ Gravel fill: Gravel fill was encountered in the majority of the upland borings from the surface to 

depths of approximately two feet bgs.  Grain size ranges from gravel with sand or silt, to silty 

gravel.  Other materials observed in the gravel include a white layer that was observed within 

the gravel fill from 0.5 feet to 1 foot bgs in boring RI-3.  Creosote treated wood was observed 

within the gravel fill from 1.5 feet to 2.5 feet bgs in RI-23; this wood is likely associated with a 

railroad line. 

■ Silty to sandy fill: Gray to olive to brown fill material ranging in composition from silt to sand 

was encountered below the gravel fill in the majority of upland borings to depths between 

approximately three feet and 13 feet bgs.  In ten out of approximately 60 borings, this fill was 

observed to contain debris such as concrete, brick or wood at depths of up to 13 feet bgs or to 

have an unusual color (white, black, etc.).  The majority of borings that contained debris or 

unusual color in this fill layer were located in the vicinity of the Maintenance Building (RGB-8, 

RBG-14, RGB-15, RGB-18, RGB-19, RI-1, RI-7, RI-13 and RI-18). 

■ Dredge fill:  Gray dredge fill comprised of sand or silty sand with shells was encountered in the 

majority of the borings at depths ranging between approximately 4 and 15 feet bgs. 

■ Native deposits: Native deposits, generally comprised of gray silt but occasionally silty sand or 

sand with gravel, were encountered beneath the dredge fill in six borings located throughout 

the site (RGB-1, RGB-7, RGB-19, RI-9, RI-22 and RI-24).  Native deposits were encountered at 
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depths of approximately 10 to 15 feet bgs.  The native deposits are interpreted to be 

comprised of recent marine deposits or possibly older deposits such as a fine-grained layer of 

Vashon advance outwash, or even older pre-Vashon sediments. 

6.1.2. Hydrogeology 

6.1.2.1. GROUNDWATER OCCURRENCE 

Static groundwater measurements were obtained from MW-1 through MW-9 on 

September 16, 2010 between 12:36 pm and 1:08 pm (at or near high tide) and October 6, 2010 

between 8:23 am and 8:55 am (at or near low tide).  The water level measurement data collected 

in 2010 are provided in Appendix D.  Figures 11 and 12 present the groundwater elevations and 

inferred groundwater flow direction based the water level measurements collected in 2010.   

Groundwater is typically present at the Site at a depth of three to four feet bgs.  The inferred 

groundwater flow direction was to the east or northeast during the groundwater measurement 

events.  The groundwater gradients during the 2010 measurement events were approximately 

0.006 ft/ft. 

6.1.2.2. GROUNDWATER USE 

There are no groundwater supply wells located at the Site and groundwater at or in the vicinity of 

the Site is not a current source of drinking water.  Based on a review of the Washington State Well 

Log Viewer (Ecology, 2007b) and the Ecology publication “Geology and Ground-Water Resources of 

Thurston County, Washington,” (Ecology, 1961), the closest water supply well is located about 

1 mile northwest of the Site and more than ½ mile inland from Budd Inlet.  The groundwater supply 

well is located a sufficient distance from the Site to not be pertinent to the investigation. 

Groundwater beneath the Site satisfies the criteria in MTCA (WAC 173-340-720) for classification 

as non-potable groundwater.  MTCA provides for this classification at sites where there is an 

extremely low probability that the groundwater will be used as a potable water supply.  For 

groundwater to be considered as non-potable, MTCA requires that certain conditions be 

satisfied.  These conditions (in italics), along with an accompanying explanation of why they are 

satisfied at this Site, are listed below. 

■ Not a current source of drinking water: There are no water supply wells located on the Site.  

■ Contaminants unlikely to be transported to groundwater that is a current or potential future 

source of drinking water:  There are no potable groundwater resources downgradient of the 

Site.  It is extremely unlikely that groundwater beneath the Site will be a future source of 

drinking water because: (a) potable water is supplied by the City of Olympia along West Bay 

Drive NW and therefore, there is no need to install a water supply well at the Site; (b) it is 

sufficiently connected (hydraulically) to Budd Inlet to be impracticable to use as a drinking 

water source, and; (c) groundwater beneath the Site is probably too shallow (three to four feet 

below ground surface) to be considered “the highest quality source feasible” as required under 

WAC 246-290-130. 

■ There are known or projected points of entry of the groundwater into the surface water: 

Groundwater discharges to surface waters of the adjacent Budd Inlet. 
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■ The surface water is not classified as a suitable domestic water supply source under Chapter 

173-201A WAC:  Marine waters, including Budd Inlet, are not classified as a suitable domestic 

water supply source. 

■ The groundwater is sufficiently hydraulically connected to the surface water that the 

groundwater is not practicable to use as a drinking water source:  Groundwater is in direct 

contact with marine surface water along the shoreline of the Site. 

Based on the information provided above, groundwater beneath the Site satisfies the criteria in 

MTCA (WAC 173-340-720) for classification as non-potable groundwater.   

6.1.3. Shoreline and Marine Area Characteristics 

The upper shoreline slopes from the upland area down into the marine area of the Site from an 

elevation of approximately +9 feet NGVD29 (+16.5 feet MLLW) at the top of the shoreline bank to 

between approximately +5 and -2 feet NGVD29 (+12.5 and +5.5 feet MLLW) in the upper shoreline 

area.  The shoreline gently slopes from the base of the upper shoreline to the eastern boundary of 

the Site which is at an elevation of between approximately -9 and -10 feet NGVD29 (-1.5 

and -2.5 feet MLLW) (Figure 2).  The tidal range at the Site is from mean higher high water (MHHW) 

at 7.14 feet NGVD29 (i.e., 14.6 feet MLLW) to MLLW at -7.4 feet NGVD29 (i.e., 0 feet MLLW) 

(NOAA, 2003). 

The upper shoreline is generally armored along the majority of the Site with materials including 

concrete (i.e., chunks, blocks and slabs), metal debris, and wood bulkheads. Sediment and 

material present in the upper shoreline portion of the Site consists of gravel and sand mixed with 

brick along the southern portion of the upper shoreline and gravel, sand, and silt with some metal 

debris along the northern portion of the upper shoreline.   

Sediment in the lower marine area has been investigated at 27 locations to depths of up to 

approximately 8 feet below the mudline.  Sediment sampling locations in the marine area are 

shown on Figure 5.  In general, sediment observed at surface and subsurface sampling locations 

consists of native sediment and anthropogenic materials.  Native sediment consists of marine 

deposits of silts to sands with shells and shell fragments.  Anthropogenic material predominantly 

consists of wood debris including sawdust and/or processed lumber pieces.  Where present, 

sawdust and/or processed lumber pieces are most abundant at depths ranging from 1.5 feet to 

3 feet below mudline.  Wood debris was not documented in any of the surface sediment (0 to 

10 cm) samples. 

Remnant structures present in the marine area of the Site include piling that are vestiges of former 

piers and a shipway, a segment of the elevated rail crane, and concrete foundation piers (Figures 2 

and 3).  Metal debris is visible along the shoreline adjacent to and south of the Structural Shop and 

former Tank Shop.  The metal debris is visible at the shoreline as an oxidized conglomeration that 

includes unused pieces of welding rods, welding slag (i.e., a residual coating created during 

welding), and other small metal debris. 

6.1.4. Budd Inlet Circulation and Sedimentation Rates 

Surface water circulation within Budd Inlet follows a counter-clockwise pattern.  The flushing time 

for Budd Inlet (i.e., the time it takes for surface water in Budd Inlet to be replaced by incoming 
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surface water) is approximately 10 days (Ebbesmeyer et al., 1998).  Water replacement in the inlet 

occurs as cold and dense marine water enters Budd Inlet near the bottom along the western shore, 

and warmer, less saline water leaves the inlet near the surface along the eastern shore.  Net 

current speeds in the inlet are relatively low, with historical measurements ranging from 2 to 

13 cm/second (URS, 1986).  The water column in Budd Inlet is generally well mixed in the winter 

with stratification of the water column most pronounced in the summer months.  The central 

portion of the inlet contains a counterclockwise gyre that recirculates approximately 16 percent of 

the outgoing water back into the incoming water (Ebbesmeyer et al., 1998). 

The creation of Capitol Lake in 1951 influenced historical sediment deposition in Budd Inlet and 

the lake now acts as a settling basin for suspended sediments in the Deschutes River.  Therefore, 

sedimentation rates before and after 1951 differ significantly in some areas of Budd Inlet.  

Sediment cores were collected for sediment dating using radioisotopes Pb-210 and Cs-137 during 

a sediment characterization study for Budd Inlet prepared for Ecology (SAIC, 2008).  Sampling was 

performed in Budd Inlet as part of the study at a location approximately 400 feet directly east of 

the Reliable Steel Site.  The results identified that the average sedimentation rate is approximately 

0.45 g/cm2/yr after 1951 at the sample location near the Site.  Based on the study, the sediment 

accumulation rates range from approximately 0.7 to 0.9 cm/yr in the area of the Reliable Steel 

Site. 

6.2. Nature and Extent of Contamination 

Chemical analytical results for soil, metal debris in the upper shoreline, groundwater and sediment 

samples collected from the Site were evaluated in comparison to the proposed cleanup levels 

(Section 5.1) to identify the nature and extent of contamination at the Site.  Chemical analytical 

results for stormwater runoff collected from the Site were evaluated in comparison to the proposed 

screening levels (Section 5.1) to identify the nature and extent of contamination at the Site.  The 

following sections present the results for each media at the Site.  The results of chemical analyses 

performed on Site samples compared to the proposed cleanup levels are presented in Tables 6 

through 24 and Figures 13 through 17 identify the extent of contamination at concentrations 

greater than the proposed cleanup levels. 

6.3. Soil 

Soil samples collected from the Site were analyzed for one of more of the following analytes: 

■ Metals including arsenic, barium, cadmium, chromium (total), copper, lead, mercury, selenium, 

silver, tin and zinc; 

■ TCLP Metals including arsenic, barium, cadmium, chromium, lead, mercury, selenium and 

silver; 

■ Gasoline-range petroleum hydrocarbons and BETX;  

■ Diesel- and oil-range petroleum hydrocarbons;  

■ PAHs; 

■ Phthalates and other SVOCs; 

■ VOCs; and 

■ PCBs. 
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Sections 6.3.1 through 6.3.7 present the results for each of the analyte groups in comparison to 

the proposed soil cleanup levels and identify the extent of contamination in Site soil.  Analytes 

detected at concentrations greater than the proposed cleanup levels in Site soil include metals 

(arsenic, cadmium, lead, and mercury), gasoline-, diesel-, and oil-range petroleum hydrocarbons, 

cPAHs, pentachlorophenol (PCP) and PCBs.  

6.3.1. Metals 

Samples were obtained from a total of 35 locations to characterize the nature and extent of metals 

contamination in Site soil.  Total metals analyses were performed on a total of 51 soil samples out 

of which seven soil samples exceeded the proposed soil cleanup levels for one or more metals.  

The analytical results for total metals in soil are summarized in Table 6.  The sampling locations 

and estimated extent of metals at concentrations greater than the proposed cleanup levels in soil 

are shown on Figure 13.  Based on the chemical analytical results, two areas were identified to 

have soil with metals concentrations greater than the proposed cleanup levels.  

An area within the footprint of former Maintenance Building was identified to have soil with metals 

concentrations greater than the proposed cleanup levels.  Five soil samples collected from the 

surface to approximately 1 foot bgs at sampling locations RI-4, RI-5, A3, P1, and Mt Pit contained 

arsenic, cadmium, and/or lead at concentrations greater than the proposed cleanup levels.  The 

estimated horizontal extent of metals at concentrations greater than the proposed cleanup levels 

within the footprint of the former Maintenance Building is shown on Figure 13 and is based on the 

results of samples collected from sampling locations RI-2, RI-9, RGB10, RGB12, RGB15, RGB18, 

and RGB19.  The vertical extent is estimated to be from the surface to a depth of approximately 

2 feet bgs within the building footprint based on samples collected at RI-4 and RI-5 as well as 

visual observations at the Site.  As stated in Section 2.2, metal debris is present within the area of 

the former Maintenance Building as a layer or in mounds on top of the soil surface.  The 

maintenance activities within the former Maintenance Building that generated the metal debris are 

the likely source of metals contamination in this area. 

An area east of the Paint Shop was also identified to have soil with metals concentrations greater 

than the proposed cleanup levels.  Two sub-surface soil samples collected from depths ranging 

from approximately 2.5 to 5 feet bgs at sampling locations RI-27 and RGB1 contained lead and 

mercury at concentrations greater than the proposed cleanup levels.  Lead was detected at a 

concentration exceeding the proposed cleanup level at RI-27 and mercury was detected at a 

concentration exceeding the proposed cleanup level at RGB1.  The estimated horizontal extent of 

metals at concentrations greater than the proposed cleanup levels east of the Paint Shop is shown 

on Figure 13 and is based on the results of samples collected from sampling locations RI-20, 

RI-25, RI-26, RGB16, and Ditch 1.  The vertical extent is estimated to be from 1 foot bgs based on 

sampling at RGB1 to a depth of 6 feet bgs based on sampling at RI-27.  Sand blasting activities in 

the area of the Paint Shop may have been the source of metals contamination in this area. 

Four soil samples were collected and analyzed for TCLP metals.  One sample (A3) was collected 

from the area of the former Maintenance Building and three samples of sand blast grit (blast grit) 

were associated with operations at the Paint Shop.  The analytical results for TCLP metals in these 

samples are summarized in Table 7.  The approximate location of the sample collected from the 

area of the former Maintenance Building is shown on Figure 13.  The TCLP metals concentrations 
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detected in the samples were less than the Toxicity Characteristic criteria specified in the 

Dangerous Waste Regulations (WAC 173-303-090).  

6.3.2. Gasoline-Range Petroleum Hydrocarbons and BETX 

Samples were obtained from a total of 30 locations to characterize the nature and extent of 

gasoline-range petroleum hydrocarbon contamination in Site soil.  Gasoline-range petroleum 

hydrocarbon analysis was performed on a total of 36 soil samples out of which three soil samples 

exceeded the proposed soil cleanup level.  The analytical results for gasoline-range petroleum 

hydrocarbons in soil are summarized in Table 8.  The sampling locations and estimated extent of 

gasoline-range petroleum hydrocarbons at concentrations greater than the proposed cleanup level 

in soil are shown on Figure 14.  Based on chemical analytical results, two areas were identified to 

have soil with gasoline-range petroleum hydrocarbon concentrations greater than the proposed 

cleanup levels. 

An area north of Maintenance Building was identified to have gasoline-range petroleum 

hydrocarbon concentrations greater than the proposed cleanup levels. Two subsurface samples 

were collected from depths of approximately 6 and 10 feet bgs at sampling location S-13 that 

contained gasoline-range petroleum hydrocarbons at concentrations greater than the proposed 

cleanup level.  The estimated horizontal extent of gasoline-range petroleum hydrocarbons at 

concentrations greater than the proposed cleanup level north of the former Maintenance Building 

is shown on Figure 14 and is based on the results of samples collected from sampling locations 

RI-11, RGB10, RGB11, RGB12, RGB13, RGB18 and S-18.  The vertical extent is estimated to be to 

a depth of approximately 13 feet bgs assuming that the vertical extent extends two feet deeper 

than the deepest sample with a concentration greater than the proposed cleanup level.  

Maintenance activities at the former Maintenance Building may have been the source of 

contamination in this area. 

An area located within the eastern portion of the former Maintenance Building was also identified 

to have gasoline-range petroleum hydrocarbon concentrations greater than the proposed cleanup 

level.  One sub-surface sample collected from the depth of approximately 3 feet bgs at sampling 

location S-24 contained gasoline-range petroleum hydrocarbons at a concentration greater than 

the proposed cleanup level.  The estimated horizontal extent of gasoline-range petroleum 

hydrocarbons at concentrations greater than the proposed cleanup level within the eastern portion 

of the former Maintenance Building is shown on Figure 14 and is based on the results of samples 

collected from sampling locations RI-8, RI-9 and RGB12.  The vertical extent is estimated to be to a 

depth of 6 feet bgs assuming that the vertical extent extends two feet deeper than the deepest 

sample with a concentration greater than the proposed cleanup level.  Maintenance activities at 

the former maintenance pit within the former Maintenance Building are the likely source of 

contamination in this area (Figure 3). 

Samples were collected from a total of 31 locations to characterize the nature and extent of BETX 

contamination in Site soil and BETX analysis was performed on a total of 36 soil samples.  Benzene 

was not detected in any samples collected from the Site.  Ethylbenzene, toluene, and xylenes were 

detected in between two and seven soil samples at concentrations less than the proposed cleanup 

levels.  The analytical results for BETX in soil are summarized in Table 8. 
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Analysis for BTEX compounds was not performed on the soil samples with highest detected 

gasoline-range concentrations in soil (i.e., S-13 at 10 feet bgs and S-24 at 3 feet bgs).   Therefore, 

it is not known whether BTEX is present at concentrations greater than the soil cleanup levels at 

these locations.  Additionally, it is not known whether BTEX compounds are present at these 

locations at concentrations that would result in soil vapor intrusion and an inhalation exposure 

above acceptable risk levels.  As BTEX data is not currently available for these locations, it has 

been assumed for the purposes of this RI, that BTEX compounds are present at concentrations 

greater than soil cleanup levels and concentrations that would result in soil vapor intrusion and an 

inhalation exposure above acceptable risk levels.      

6.3.3. Diesel- and Heavy-Oil Range Petroleum Hydrocarbons 

Samples were collected from a total of 59 sampling locations to characterize the nature and extent 

of diesel- and oil-range petroleum hydrocarbon contamination in Site soil.  Diesel- and oil-range 

petroleum hydrocarbon analysis was performed on a total of 71 soil samples out of which 9 soil 

samples exceeded the proposed soil cleanup levels.  The analytical results for diesel- and oil-range 

petroleum hydrocarbons are summarized in Table 8.  The sampling locations and estimated extent 

of diesel- and oil-range petroleum hydrocarbons at concentrations greater than the proposed 

cleanup levels in soil are shown on Figure 15.  Based on the chemical analytical results, four areas 

were identified to contain diesel- and/or oil-range petroleum hydrocarbon concentrations greater 

than the proposed cleanup levels. 

An area located southwest of the former Tank Shop was identified to have soil with diesel-range 

petroleum hydrocarbons at concentrations greater than the proposed cleanup level. Five 

sub-surface samples were collected from depths ranging from approximately 4 to 8 feet bgs at 

sampling locations S-8, S-11, RGB5, RGB7 and U1 that contained diesel-range petroleum 

hydrocarbons at concentrations greater than the proposed cleanup level.  The estimated horizontal 

extent of diesel-range petroleum hydrocarbons at concentrations greater than the proposed 

cleanup level southwest of the former Tank Shop is shown on Figure 15 and is based on the results 

of samples collected from sampling locations RI-13, RI-14, RGB6, RGB8, RGB9, S-6 and S-10.  The 

vertical extent is estimated to be from approximately 4 to 10 feet bgs based on samples collected 

at RGB5 and RGB7.  A 300 gallon heating oil UST located adjacent to the southwest corner of the 

Tank Shop is the likely source of the diesel-range petroleum hydrocarbon contamination in this 

area (Figures 2 and 3).  No records were identified indicating that the UST was decommissioned 

including removing the contents of the UST.  Therefore, the tank may be a continuing source of 

petroleum hydrocarbon contamination to soil. 

An area located southeast of the former Maintenance Building was identified to have soil with 

diesel- and oil-range petroleum hydrocarbons at concentrations greater than the proposed cleanup 

levels.  A sample was collected from a depth of approximately 1 foot bgs at sampling location RI-7 

that contained diesel- and oil-range petroleum hydrocarbon concentrations greater than the 

proposed cleanup levels.  The estimated horizontal extent of diesel- and oil-range petroleum 

hydrocarbons at concentrations greater than the proposed cleanup level southeast of the former 

Maintenance Building is shown on Figure 15 and is based on the results of samples collected from 

sampling location EC-3B and visual observation of soil staining during previous Site investigations.  

The vertical extent is estimated to be from the surface to 2 feet bgs based on the sample collected 

at EC-2.  Activities in the former Crane Shed are the likely source of the diesel- and oil-range 
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petroleum hydrocarbon contamination in this area (Figure 3).  Stained soil was observed in this 

area during previous Site investigations (Table 1). 

An area located on the north side of the Structural Shop was identified to have soil with oil-range 

petroleum hydrocarbons at concentrations greater than the proposed cleanup level.  One sample 

was collected from a depth of approximately 0.5 feet bgs at sampling location RI-16 that contained 

an oil-range petroleum hydrocarbon concentration greater than the proposed cleanup level.  The 

estimated horizontal extent of oil-range petroleum hydrocarbons at concentrations greater than the 

proposed cleanup level on the north side of the Structural Shop is shown on Figure 15 and is 

based on observations at locations ERI-15, RI-17, RI-19, and RI-21 during sampling.  Petroleum 

hydrocarbons were not identified in soil at these locations during sampling.  The vertical extent is 

estimated to be from the surface to 4 feet bgs based on the sample collected at EC-16.  Activities 

in the Structural Shop associated with a former shear machine are the likely source of the oil-range 

petroleum hydrocarbon contamination in this area (Figure 3).  Stained soil was observed in this 

area during previous Site investigations (Table 1). 

An area located east of the Paint Shop was identified to have soil with diesel-range petroleum 

hydrocarbons at concentrations greater than the proposed cleanup level.  Two sub-surface 

samples collected from depths ranging from approximately 2 to 6 feet bgs at sampling locations 

RGB-16 and Ditch2 contained diesel-range petroleum hydrocarbon concentrations greater than the 

proposed cleanup level.  The estimated horizontal extent of diesel-range petroleum hydrocarbons 

at concentrations greater than the proposed cleanup level east of the Tank Shop is shown on 

Figure 15 and based on the results of sampling at locations RI-26, RI-27, RI-29, RGB-1 and Ditch1.  

The vertical extent is estimated to be from approximately 1 foot bgs based on sampling at Ditch2 to 

approximately 9 feet bgs based on sampling at RGB16 and assuming that the vertical extent 

extends two feet deeper than the deepest sample with a concentration greater than the proposed 

cleanup level.  Activities in the area of the Paint Shop may have been the source of diesel-range 

petroleum hydrocarbon contamination in this area (Figure 3). 

6.3.4. Polycyclic Aromatic Hydrocarbons (PAHs) 

Samples were collected from a total of 44 locations to characterize the nature and extent of PAH 

contamination in Site soil.  PAH analyses were performed on a total of 74 soil samples out of which 

37 soil samples exceeded the proposed soil cleanup levels for PAHs.  The analytical results for 

PAHs in soil are summarized in Table 9.  The sampling locations and estimated extent of PAHs at 

concentrations greater than the proposed cleanup levels in soil are shown on Figure 16.  Based on 

the chemical analytical results, the upland area of the Site was identified to contain soil with PAH 

concentrations greater than the proposed cleanup levels. 

Forty-seven soil samples collected from the surface to depths of approximately 5 feet bgs at 

sampling locations across the upland area of the Site were analyzed for non-carcinogenic PAHs.  

Non-carcinogenic PAHs were either not detected or were detected at concentrations less than the 

proposed cleanup levels.   

Seventy-one soil samples collected from the surface to depths of approximately 5 feet bgs at 

sampling locations across the upland area of the Site were analyzed for cPAHs.  Thirty-seven of 

samples contained cPAHs at concentrations greater than the proposed cleanup levels.  The 
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estimated horizontal extent of cPAHs at concentrations greater than the proposed cleanup level at 

the Site is shown on Figure 16. The vertical extent is estimated to be from the surface to between 

depths of approximately 2 to 7 feet bgs based on the analytical results samples that have been 

collected at the Site.  The facility operations or activities that were the source of the cPAHs at the 

Site were not identified by the Site investigations. 

6.3.5. Phthalates and Other Semivolatile Organic Compounds (SVOCs) 

Samples were collected from a total of 19 sampling locations to characterize the nature and extent 

of phthalates and other SVOC contamination in Site soil.  SVOC analysis, including phthalates, was 

performed on a total of 31 soil samples.  The analytical results for SVOCs including phthalates are 

summarized in Table 10.  The sampling locations and results for phthalates in soil are shown on 

Figure 17 

Phthalates were either not detected or detected at concentrations less than the proposed cleanup 

levels in soil samples collected from the Site.   

Other SVOCs were either not detected or detected at concentrations less than the proposed 

cleanup levels in Site soil with the exception of PCP.  PCP was detected at one location (GRB4) at a 

depth of approximately 1 foot bgs and at a concentration (4.2 mg/kg) slightly greater than the 

proposed cleanup level (2.5 mg/kg).  PCP was not detected in the three additional samples from 

the same location collected from surface soil and approximately 1.5 feet and 4 feet bgs.  

Additionally, PCP was not detected in any of the other 30 soil samples collected from the Site at a 

concentration greater than the proposed cleanup level.  Therefore, PCP was not evaluated further.   

Two SVOCs, 4-chloroaniline and n-nitroso-di-n-propylamine, were not detected in soil at the Site.  

However, the detection limits for 4-chloroaniline and n-nitroso-di-n-propylamine were greater than 

the proposed cleanup levels in 10 soil samples.  These SVOCs are not further evaluated based on 

the following considerations:   

■ 4-chloroaniline was not detected in any samples collected from the Site including 18 samples 

for which the detection limit was less than the proposed cleanup level.  4-chloroaniline is used 

in the chemical industry as a precursor for the production of pesticides, drugs and dyestuffs, 

none of which is known to have occurred at the Site. 

■ N-nitroso-di-n-propylamine was not detected in any samples collected from the Site including 

21 samples for which the detection limit was less than the proposed cleanup level. 

Additionally, the detection limit (0.3 mg/kg) for the other 10 samples was only slightly greater 

than the proposed cleanup level of 0.14 mg/kg. N-nitroso-di-n-propylamine is a byproduct 

created during the production of herbicides and rubber products, neither of which is known to 

have occurred at the Site. 

6.3.6. Volatile Organic Compounds (VOCs) 

Soil samples were collected from a total of 14 sampling locations to characterize the nature and 

extent of VOC contamination in Site soil and VOC analysis was performed on a total of 18 soil 

samples.  The analytical results for VOCs are summarized in Table 11. 
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VOCs were either not detected or detected at concentrations less than the proposed soil cleanup 

levels in Site soils with the exception of methylene chloride.  Methylene chloride was detected in 

one soil sample collected from sampling location Ditch1 at a depth of approximately 2.5 feet bgs.  

Methylene chloride is a common laboratory contaminant and therefore, the detection of methylene 

chloride at this location was not further evaluated. 

Detection limits for three VOCs including 1,2,3-trichloropropane, 1,2-dibromoethane (EDB), and 

methylene chloride were greater than the proposed cleanup levels in multiple soil samples 

collected from the Site.  These VOCs are not further evaluated based on the following 

considerations:  

■ 1,2,3-trichloropropane was not detected in any samples at a concentration greater than the 

detection limit (0.05 mg/kg) which was slightly greater than the proposed cleanup level of 

0.033 mg/kg.  1,2,3-trichloropropane is an industrial solvent and no other industrial solvents 

were detected at the Site.   

■ 1,2-dibromoethane (EDB) was not detected in any samples.  EDB is a pesticide and pesticides 

were not identified to be chemicals of potential concern at the Site in previous evaluations 

(Section 2.7).  

■ Methylene chloride is an industrial solvent and no other industrial solvents were detected at 

the Site.  

An evaluation of potential soil vapor intrusion and inhalation exposure from VOCs were not further 

evaluated as VOCs were not detected in soil samples collected from the Site with the exception of 

methylene chloride which is a common laboratory contaminant, as stated above. 

6.3.7. Polychlorinated Biphenyls (PCBs) 

Soil samples were collected from two sampling locations at the Site and analyzed for PCBs.  The 

analytical results for PCB analyses are summarized in Table 12. 

One sample was collected from adjacent to the northwest corner on the former Maintenance 

Building (RI-2) from the surface to 1 foot in depth to evaluate the presence of PCBs at the location 

where a transformer had previously malfunctioned and spilled oil on Site soil (Table 1).  PCBs were 

not detected in the sample. 

The PCB aroclor 1254 was detected at a concentration (0.6 mg/kg) slightly greater than the 

proposed cleanup level (0.5 mg/kg) in a subsurface sample collected from a depth of 

approximately 5 to 6 feet bgs at sampling location RGB5.  Sampling location RGB5 is within the 

area where diesel-range petroleum hydrocarbons are present in soil at concentrations greater than 

the proposed cleanup level (Figure 15).  PCBs were not identified in previous site investigations to 

be a chemical of potential concern except in the area adjacent to the northwest corner of the 

former Maintenance Building.  Therefore, PCBs were not evaluated further as part of the RI 

6.4. Metal Debris and Soil on The Shoreline 

Soil samples were collected from the area where metal debris is visible along the shoreline east of 

the Structural Shop and former Tank Shop.  The samples were analyzed for one of more of the 

following analytes: 
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■ Metals including arsenic, barium, cadmium, chromium (total), copper, lead, mercury, selenium, 

silver, tin and zinc; 

■ TCLP Metals including arsenic, barium, cadmium, chromium, lead, mercury, selenium and 

silver; and 

■ Diesel- and oil-range petroleum hydrocarbons.  

Sections 6.4.1 and 6.4.2 present the results for each of the analyte groups in comparison to the 

proposed soil cleanup levels.  The analytical results for the samples are compared the proposed 

sediment cleanup levels in Section 5.1.4. The analytical results for the samples are being 

compared to proposed soil and sediment cleanup levels as the material is present above and 

below the OHW line along the shoreline at the Site (Figure 5). Analytes detected at concentrations 

greater than the proposed soil cleanup levels include metals (arsenic, cadmium, and lead). 

6.4.1. Metals 

Five samples were collected from the metal debris and soil adjacent to the metal debris and 

analyzed for metals.  Three of the samples were collected from the metal debris present along the 

shoreline and two soil samples that were collected west of and adjacent to the metal debris.  The 

analytical results for metals in the metal debris and soil samples are summarized in Table 13.  The 

sampling locations and estimated extent of the metal debris are shown on Figure 13. 

Three samples collected from the surface of the metal debris and from approximately 2 feet below 

the surface at sampling locations S1, S3, and BS-1 contained arsenic, cadmium, or lead at 

concentrations greater than the proposed soil cleanup levels.  All other metals were not detected 

or were detected at concentrations less than the proposed soil cleanup levels. 

Two samples were collected from soil west of and adjacent to the metal debris present on the 

shoreline from approximately 4 to 8 feet bgs at sampling locations S-3 and MS-1.  Metals were 

either not detected or were detected at concentrations below the proposed soil cleanup levels. 

The analytical results identify that the metal debris exceeds the proposed soil cleanup levels.  The 

analytical results also indicate that the metals concentrations in soil located west of and adjacent 

to the metal debris are less than the proposed cleanup levels.  

The three samples collected from the metal debris were also analyzed for TCLP metals.  The 

analytical results for TCLP metals performed on the metal debris samples are summarized in 

Table 7.  TCLP metals were not detected in the metal debris samples.   

6.4.2. Diesel-, Oil-, and Mineral Oil-Range Petroleum Hydrocarbons 

One sample collected west of and adjacent to the metal debris (S-3) was also analyzed for diesel-, 

oil-, and mineral oil-range petroleum hydrocarbons.  Diesel-, oil-, and mineral oil-range petroleum 

hydrocarbons were not detected in the sample.  The analytical results for diesel-, oil-, and mineral 

oil-range petroleum hydrocarbons in the soil sample are summarized in Table 13.  The approximate 

sampling location is shown on Figure 16. 
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6.5. Groundwater  

As described in Sections 2.7.8 and 3.2.2, groundwater monitoring activities were completed in 

2008 and 2010 to characterize the nature and extent of contamination in groundwater.  During the 

investigation activities, groundwater samples were collected from monitoring wells MW-1 through 

MW-9.  Groundwater samples obtained from the Site were analyzed for a combination of the 

following analytes: 

■ Dissolved and total metals including arsenic, cadmium, chromium (total), copper, lead, 

mercury and zinc;  

■ Gasoline-range petroleum hydrocarbons and BETX;  

■ Diesel- and oil-range petroleum hydrocarbons;  

■ PAHs; 

■ Phthalates and other SVOCs; and 

■ VOCs. 

As described in Section 3.3.2, groundwater samples were collected in 2013 from monitoring wells 

MW-5, MW-7, MW-8 and MW-9 to further evaluate the presence of PAHs and phthalates as well as 

the presence of mercury in groundwater in monitoring well MW-9.  

Sections 6.5.1 through 6.5.6 present the results for each of the analytes in comparison to the 

proposed groundwater cleanup levels and identify the extent of contamination in Site groundwater. 

Analytes detected at concentrations greater than the proposed cleanup levels in Site groundwater 

include metals (arsenic and copper). 

6.5.1. Metals 

Groundwater samples were collected from monitoring wells MW-1 through MW-9 to characterize 

the nature and extent of metals contamination.  Dissolved metals analyses were performed on 

groundwater samples collected from MW-1 and MW-9 in 2008, dissolved and total metals analyses 

were performed on groundwater samples collected from MW-1 through MW-9 in 2010, and 

dissolved and total mercury analyses were performed on a groundwater sample collected from 

MW-9 in 2013.  The analytical results for metals in groundwater are summarized in Table 14.  The 

approximate monitoring well locations and locations where metals contamination in groundwater is 

greater than the proposed groundwater cleanup levels are shown on Figure 13. 

The analytical results for groundwater samples collected in 2008 and 2010 indicate that arsenic 

and copper concentrations are greater than the proposed cleanup levels in monitoring wells MW-6, 

MW-7 and MW-8.  Arsenic and copper concentrations were either not detected or were detected at 

concentrations less than the proposed groundwater cleanup levels in monitoring wells MW-1 

through MW-5 and MW-9.  Additionally, cadmium, chromium, lead and zinc were either not 

detected or were detected at concentrations less than the proposed cleanup levels in groundwater 

from MW-1 through MW-9. 

Monitoring wells MW-6, MW-7 and MW-8 are located where metal debris is present at the Site, 

where soil and metal debris samples contained the highest concentrations of arsenic and copper 
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detected at the Site, and where metals were detected in soil and metal debris samples at 

concentrations greater than the proposed cleanup levels (Table 6 and Figure 13).  As identified in 

Figures 11 and 12, monitoring wells MW-6, MW-7 and MW-8 are downgradient of or within the 

areas where the metal debris is located.  The metals debris and metals-contaminated soil are the 

likely source of arsenic and copper in groundwater at concentrations greater than the proposed 

groundwater cleanup levels. 

Groundwater samples collected from monitoring wells MW-1 through MW-9 in 2008 were not 

analyzed for total metals.  As a result, a comparison of mercury concentrations to the proposed 

cleanup level could not be performed using the 2008 data as the proposed cleanup level for 

mercury is based on the results of total mercury analysis.  Total mercury analyses were performed 

on samples collected in 2010.  Total mercury was not detected in groundwater collected from 

monitoring wells MW-1 through MW-8 but was detected in groundwater from monitoring well MW-9  

at a concentration (0.029 µg/L) slightly greater than the proposed groundwater cleanup level 

(0.025 µg/L).  Supplemental groundwater sampling was performed at monitoring well MW-9 in 

2013 to further evaluate the concentration of mercury at this location.  Total mercury was not 

detected in the groundwater sample collected from monitoring well MW-9 in 2013 at a detection 

and order of magnitude below the proposed groundwater cleanup level.  The results for total 

mercury in groundwater collected from MW-9 in 2013 indicate that the mercury concentration in 

groundwater at this location is less than the proposed groundwater cleanup level.  

6.5.2. Gasoline-Range Petroleum Hydrocarbons and BETX 

Groundwater samples collected from monitoring wells MW-1 through MW-9 in 2008 and 2010 

were analyzed for gasoline-range petroleum hydrocarbons and BETX to characterize the nature and 

extent of groundwater contamination.  The analytical results for gasoline-range petroleum 

hydrocarbons and BETX in groundwater are summarized in Table 15.  The monitoring well locations 

and results for gasoline-range petroleum hydrocarbons and BETX are shown on Figure 14. 

Gasoline-range petroleum hydrocarbons were not detected in any groundwater samples collected 

from the Site during sampling in both 2008 and 2010.  Gasoline-range petroleum hydrocarbons 

were not detected in groundwater from monitoring wells MW-6, MW-7 and MW-8 that are located 

adjacent to and/or downgradient of where soil was identified to contain gasoline-range petroleum 

hydrocarbons at concentrations greater than the proposed soil cleanup level indicating that 

gasoline-range petroleum hydrocarbons concentrations in soil are not causing exceedances of the 

proposed cleanup level in groundwater (Figure 14).  BETX compounds were also not detected or 

were detected in groundwater at concentrations less than the proposed groundwater cleanup 

levels. 

Benzene was detected once in groundwater collected from monitoring well MW-9 (Table 15).  The 

detected concentration (0.52 µg/L) was less than the groundwater screening level for protection of 

indoor air (2.4 µg/L) provided in Guidance for Evaluating Soil Vapor Intrusion in Washington State; 

Investigation and Remedial Action (Ecology, 2009a).  Ethylbenzene, toluene, and xylene were not 

detected and the detection limits were less than the screening levels for protection of indoor air 

(Ecology, 2009a). 
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6.5.3. Diesel- and Oil-Range Petroleum Hydrocarbons 

Groundwater samples collected from monitoring wells MW-1 through MW-9 in 2008 and 2010 

were analyzed for diesel- and oil-range petroleum hydrocarbons to characterize the nature and 

extent of groundwater contamination.  The analytical results for diesel- and oil-range petroleum 

hydrocarbons in groundwater are summarized in Table 15.  The monitoring well locations and 

results for diesel- and oil-range petroleum hydrocarbons are shown on Figure 15. 

Diesel- and oil-range petroleum hydrocarbons were not detected in any groundwater samples 

collected from the Site in both 2008 and 2010 except for one sample collected from monitoring 

well MW-4.  Diesel- and oil-range petroleum hydrocarbons were detected in groundwater from 

monitoring well MW-4 at concentrations greater than the proposed cleanup levels in a sample 

collected in 2008.  However, the diesel- and oil-range petroleum hydrocarbon concentrations were 

less than the proposed groundwater cleanup levels in the sample collected from MW-4 in 2010.  

Monitoring well MW-4 is located southwest of the former Tank Shop where diesel was detected in 

soil at concentrations greater than the proposed soil cleanup level and where a former heating oil 

UST has been identified to be located.   

6.5.4. PAHs 

Groundwater samples collected from monitoring wells MW-1 through MW-9 were analyzed for 

non-carcinogenic PAHs and cPAHs in 2008.  However, the detection limits for cPAHs were greater 

than the proposed cleanup level.  Groundwater samples were collected again in 2010 from 

monitoring wells MW-1 through MW-9 and were analyzed for cPAHs at a lower detection limit.  

Groundwater samples were also collected in 2013 from monitoring wells MW-5 and MW-7 through 

MW-9 and analyzed for non-carcinogenic PAHs and cPAHs to further characterize the nature and 

extent of groundwater contamination.  The analytical results for PAHs in groundwater are 

summarized in Table 16.  The monitoring well locations and results for PAHs in groundwater are 

shown on Figure 16. 

Non-carcinogenic PAHs were either not detected or were detected at concentrations less than the 

proposed groundwater cleanup levels in the samples collected in 2008.  As stated above, the 

detection limits for cPAHs were greater than the proposed cleanup level in the samples collected 

from 2008. 

Groundwater samples collected from monitoring wells MW-1 through MW-9 were analyzed for 

cPAHs in 2010 to achieve detection limits less than the proposed cleanup level.  cPAHs were either 

not detected or were detected at concentrations less than the proposed groundwater cleanup 

levels in the samples collected in 2010 except for benzo(a)anthracene in monitoring well MW-6.  

Benzo(a)anthracene was detected at a concentration (0.022 µg/L) slightly greater than the 

proposed groundwater cleanup level (0.018 µg/L).  Although benzo(a)anthracene was detected in 

groundwater from MW-6, benzo(a)pyrene and all other PAHs were not detected in samples 

collected from downgradient monitoring wells MW-7 and MW-8. 

Groundwater samples collected from monitoring wells MW-5 and MW-7 through MW-9 in 2013 

were analyzed for non-carcinogenic PAHs and cPAHs.  Non-carcinogenic PAHs and cPAHs were 

either not detected or were detected at concentrations less than the proposed groundwater 

cleanup levels. 
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Monitoring wells MW-5 and MW-7 through MW-9 are located downgradient of the 

PAH-contaminated soil at the Site and are adjacent to the shoreline where groundwater discharges 

to surface water in Budd Inlet.  The PAH results for groundwater at these locations indicate that 

groundwater discharging to surface water meets the proposed groundwater cleanup levels. 

6.5.5. Phthalates and Other Semivolatile Organic Compounds 

Groundwater samples collected from monitoring wells MW-1 through MW-9 in 2008 were analyzed 

for phthalates and other SVOCs.  Groundwater samples were collected again in 2013 from 

monitoring wells MW-5 and MW-7 through MW-9 and analyzed for phthalates to further evaluate 

the presence of phthalates in groundwater at the Site.  The analytical results for phthalates and 

other SVOCs in groundwater are summarized in Table 17.  The approximate monitoring well 

locations and results for PAHs in groundwater are shown on Figure 17. 

Phthalates and other SVOCs were either not detected or were detected at concentrations less than 

the proposed groundwater cleanup levels in samples collected from monitoring wells MW-1 

through MW-9 in 2008 with the exception of bis(2-ethylhexyl)phthalate (DEHP) in the sample 

collected from MW-4.  The sample collected from monitoring well MW-4 in 2008 also contained 

diesel-range petroleum hydrocarbons at concentrations greater than the proposed cleanup level.  

The elevated DEHP concentration detected in groundwater from MW-4 in 2008 may have been a 

result of the elevated concentrations of petroleum hydrocarbons present in the sample.   

Groundwater samples collected from monitoring wells MW-5 and MW-7 through MW-9 in 2013 

were analyzed for phthalates and phthalates were either not detected or were detected at 

concentrations less than the proposed groundwater cleanup levels.   

Monitoring wells MW-5 and MW-7 through MW-9 are located adjacent to the shoreline where 

groundwater discharges to surface water in Budd Inlet.  The phthalate results for groundwater at 

these locations indicate that groundwater discharging to surface water meets the proposed 

groundwater cleanup levels. 

The detection limits for 2,4,6-trichlorophenol, bis(2-chloroethyl)ether, hexachlorobenzene, 

n-nitroso-di-n-propylamine, and pentachlorophenol were greater than the proposed cleanup levels 

in groundwater samples collected in 2008.  These SVOCs are not further evaluated based on the 

following considerations:  

■ 2,4,6-trichlorophenol is used as a fungicide, herbicide, insecticide, antiseptic, defoliant, and 

glue preservative.  These categories of chemicals were not identified to be chemicals of 

potential concern at the Site in previous evaluations (Section 2.7).  Additionally, 

2,4,6-trichlorophenol was not detected in soil samples collected at the Site at detection limits 

that were less than the proposed soil cleanup level (Table 10). 

■ Bis(2-chloroethyl)ether is mainly used as a chemical intermediate to make pesticides and is 

also used as a solvent.  Pesticide production has not been identified to have been performed 

at the Site and pesticides were not identified to be chemicals of potential concern at the Site in 

previous evaluations (Section 2.7).  Additionally, bis(2-chloroethyl)ether was not detected in 

soil samples collected at the Site at detection limits that were less than the proposed soil 

cleanup level (Table 10). 
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■ Hexachlorobenzene was used as a pesticide until 1965 and there are currently no commercial 

uses of hexachlorobenzene in the United States.  Pesticides were not identified to be 

chemicals of potential concern at the Site in previous Site evaluations (Section 2.7).  

Additionally, hexachlorobenzene was not detected in soil samples collected at the Site at 

detection limits that were less than the proposed soil cleanup level (Table 10).  

■ n-nitroso-di-n-propylamine is produced as a byproduct during some manufacturing processes, 

as a contaminant in some weed killers, and during the manufacture of some rubber products. 

n-nitroso-di-n-propylamine has not been identified to be a chemical of potential concern at the 

Site in previous evaluations (Section 2.7).  Additionally, n-nitroso-di-n-propylamine was not 

detected in soil samples collected at the Site at detection limits that were less than the 

proposed soil cleanup level (Table 10). 

■ PCP has been used as a herbicide, insecticide, fungicide, algaecide, and disinfectant and as an 

ingredient in antifouling paint and wood preservation.  PCP has not been identified to be a 

chemical of potential concern at the Site in previous evaluations (Section 2.7).  PCP was 

detected three times in Site soil but was only detected once in soil at a concentration greater 

than the proposed soil cleanup level.  PCP treated wood may have been used at the Site and 

may be the source of PCP detections in soil.  However, the use of PCP treated wood would not 

likely cause contamination of groundwater at concentrations greater than the proposed 

groundwater cleanup levels.   

6.5.6. VOCs 

Groundwater samples collected from monitoring wells MW-1 through MW-9 were analyzed for VOCs 

in 2008 and 2010.  VOCs were either not detected or detected at concentrations less than the 

proposed groundwater cleanup levels in the samples collected from the Site.  The analytical results 

for VOCs in groundwater are summarized in Table 18. 

The VOCs that were detected in groundwater included methylene chloride which is a common 

laboratory contaminant and tert-butylbenzene.   An evaluation of potential vapor intrusion and 

inhalation exposure from VOCs were not further evaluated as VOCs were not detected in 

groundwater samples collected from the Site with the exception of methylene chloride which is a 

common laboratory contaminant, as stated above, and tert-butylbenzene for which there is no 

groundwater screening level for protection of indoor air (Ecology, 2009a).  

6.6. Stormwater 

As described in Section 2.7.8 and 3.2.3, stormwater runoff samples were collected from two 

locations (SW1 and SW2) at the Site in 2008 and four locations (RI-SW-1 through RI-SW-4) in 

2010.  Stormwater runoff samples collected from the Site were analyzed for a combination of the 

following analytes: 

■ Water quality parameters including pH and turbidity; 

■ Total and dissolved metals including arsenic, cadmium, chromium (total), copper, lead, 

mercury and zinc;  

■ Gasoline--range petroleum hydrocarbons;  

http://en.wikipedia.org/wiki/Herbicide
http://en.wikipedia.org/wiki/Insecticide
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■ Diesel- and oil-range petroleum hydrocarbons; 

■ PAHs; and 

■ Phthalates and other SVOCs. 

Sections 6.3.1 through 6.3.7 present the results for each of the analyte groups in comparison to 

the proposed screening levels and identify the extent of contaminated Site stormwater runoff. 

Analytes detected at concentrations greater than the proposed screening levels in stormwater 

runoff include metals (copper, lead, mercury and zinc), and cPAHs. 

6.6.1. Water Quality Parameters 

Water quality parameters including pH and turbidity were measured at the four outfall sample 

locations (RI-SW-1 through RI-SW-4) as part of stormwater sampling performed in 2010.  Water 

quality parameter measurements are presented in Table 19.   

pH was measured to be 7 or 7.5 in all of the stormwater runoff samples collected in 2010.  

Turbidity ranged from 8.11 to 14.1 nephelometric turbidity units (NTUs) in the three samples 

collected from the stormwater outfalls located along the shoreline in the central (RI-SW-2 and 

RI-SW-3) and southern (RI-SW-4) portions of Site.  The turbidity in stormwater runoff collected from 

the outfall located on the northern portion of the Site (92.6 NTUs) was greater than the proposed 

screening level (25 NTUs) that is based on benchmark values identified in the Industrial 

Stormwater General Permit (Ecology, 2009b).  The elevated turbidity indicates that stormwater 

runoff is likely transporting soil particles from the upland area of the Site to surface water and 

sediment in the adjacent marine area. 

6.6.2. Metals 

The two stormwater runoff samples that were collected in 2008 (SW-1 and SW-2) were analyzed 

for total metals and the stormwater runoff samples that were collected from the four stormwater 

outfalls in 2010 were analyzed for dissolved and total metals to characterize the nature and extent 

of metals contaminated stormwater runoff.  The analytical results for metals in stormwater runoff 

samples are summarized in Table 19.  The stormwater sample locations and locations where 

metals concentrations in stormwater runoff are greater than the proposed screening levels are 

shown on Figure 13. 

Total copper and zinc were detected at concentrations greater than the proposed screening levels 

in the two samples collected in 2008 (SW-1 and SW-2) from stormwater discharge locations on the 

shoreline on the northern portion of the Site.  Total lead was also detected in one of the 

stormwater runoff samples collected in 2008 (SW-1) at a concentration greater than the proposed 

screening level.  Additionally the detection limits for total cadmium and/or mercury were greater 

than the proposed cleanup levels in samples collected in 2008.  The proposed screening levels for 

total metals are based on the benchmark values identified in the Industrial Stormwater General 

Permit (Ecology, 2009b) (Table 4).  

The total copper, mercury and zinc concentrations in the stormwater runoff sample collected from 

the outfall located on the northern portion of the Site (RI-SW-1) in 2010 were greater than the 
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proposed screening levels.  The stormwater runoff sample collect from this area in 2008 (SW-1) 

also contained total copper and zinc concentrations greater that proposed screening levels.   

The total mercury and zinc concentrations in the stormwater runoff sample collected from the 

outfall located on the shoreline east of the Paint Shop (RI-SW-2) in 2010 were greater than the 

proposed screening levels.  The stormwater runoff sample collect from this area in 2008 (SW-2) 

also contained a total zinc concentration greater that proposed screening level. 

The total copper concentration in the stormwater runoff sample collected in 2010 from the outfall 

located on the shoreline east of the former location of the Maintenance Building (RI-SW-4) was also 

greater than the proposed screening level.  Total metals were either not detected or detected at a 

concentration less than the proposed screening levels in the sample collected from the outfall 

located on the shoreline east of the Structural Shop (RI-SW-3).    

Dissolved copper concentrations detected in all four stormwater runoff samples collected from the 

outfalls present at the Site were greater than the proposed screening levels.  The proposed 

screening levels for dissolved metals are based on protection of surface water (Table 4). 

Residuals resulting from sandblasting activities in the Paint Shop area and metal debris in the area 

of the former Maintenance Building are  likely sources of metals in stormwater runoff.  Additionally, 

contaminants in stormwater could also be coming from offsite sources as offsite stormwater also 

flows through the stormwater conveyance system before discharging from the outfalls at the Site. 

6.6.3. Gasoline-Range Petroleum Hydrocarbons 

Gasoline-range petroleum hydrocarbon analysis was performed on one stormwater runoff sample 

collected from the shoreline located on the northern portion of the Site (SW-1) in 2008.  The 

analytical results for gasoline-range petroleum hydrocarbons in the stormwater runoff sample are 

presented in Table 20.  Gasoline-range petroleum hydrocarbons were not detected in the sample.  

6.6.4. Diesel- and Heavy-Oil Range Petroleum Hydrocarbons 

Diesel- and oil-range petroleum hydrocarbon analyses were performed on one stormwater runoff 

sample collected in 2008 (SW-1) and four stormwater runoff samples collected from the four 

stormwater outfalls in 2010 (RI-SW-1 through RI-SW-4).  The analytical results for diesel- and oil-

range petroleum hydrocarbons in the stormwater runoff samples are presented in Table 20.  

Diesel- and oil-range petroleum hydrocarbons were either not detected or were detected at 

concentrations less than the proposed screening levels except for the oil-range petroleum 

hydrocarbon concentration in the sample collected from the northern portion of the Site (SW-1). 

Stormwater runoff from the northern portion of the Site is the source of stormwater at this location.  

6.6.5. PAHs 

Analysis for non-carcinogenic PAHs and cPAHs was performed on one stormwater runoff sample 

collected from the shoreline on the northern portion of the Site (SW-1) in 2008.  cPAH analyses 

were performed on four stormwater runoff samples collected in 2010 from the four stormwater 

outfalls (RI-SW-1 through RI-SW-4) at the Site.  The analytical results for PAHs in the stormwater 

runoff samples are presented in Table 21. The stormwater sample locations and locations where 



RELIABLE STEEL SITE, REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT    Olympia, Washington 

Page 46 | July 18, 2013 | GeoEngineers, Inc. 
File No.  0504-085-00 

PAH concentrations in stormwater runoff are greater than the proposed screening levels are shown 

on Figure 13.  

Non-carcinogenic PAHs were not detected at concentrations greater than the proposed cleanup 

levels in the sample collected from the northern portion of the Site (SW-1) in 2008. The detection 

limits for cPAH analysis on the sample collected in 2008 were greater than the proposed screening 

levels. 

cPAHs were not detected in stormwater runoff samples collected from the three outfalls located on 

the shoreline in the central (RI-SW-2 and RI-SW-3) and southern (RI-SW-4) portions of the Site in 

2010.  The detections limits for cPAH analyses performed in 2010 were less than the proposed 

screening levels.  Multiple cPAHs were detected at concentrations greater than the proposed 

screening levels in the stormwater runoff sample collected from the outfall located on the northern 

portion of the Site (RI-SW-1).  Elevated turbidity (92.6 NTUs) was also measured in the stormwater 

runoff sample with cPAH concentrations greater than the proposed screening level indicating that 

stormwater runoff is likely transporting soil particles containing cPAHs from the upland area of the 

Site to surface water and sediment in the adjacent marine area.   

6.6.6. Phthalates and Other SVOCs 

Analysis for phthalates and other SVOCs was performed on one stormwater runoff sample 

collected from the shoreline on the northern portion of the Site (SW-1) in 2008.  Analysis for 

phthalates was performed on four stormwater runoff samples collected in 2010 from the four 

stormwater outfalls (RI-SW-1 through RI-SW-4) at the Site.  The analytical results for phthalates and 

other SVOCs in the stormwater runoff samples are presented in Table 22. 

Phthalates and other SVOCs were not detected in the stormwater runoff sample collected from the 

northern portion of the Site (SW-1) in 2008 and phthalates were not detected in the stormwater 

samples collected from the outfalls at the Site (RI-SW-1 through RI-SW-4) in 2010.  However, the 

detection limit for DEHP was greater than the proposed screening level in the stormwater runoff 

samples collected at the Site in 2010.  Additionally, similar to groundwater sample analyses 

performed in 2008, the detection limits for stormwater runoff samples for 2,4,6-trichlorophenol, 

bis(2-chloroethyl)ether, hexachlorobenzene, n-nitroso-di-n-propylamine, and pentachlorophenol 

were greater than the proposed screening levels.  These compounds are not further evaluated 

based on the considerations identified in Section 6.5.2. 

6.7. Sediment 

Sediment samples collected from the Site were analyzed for a combination of the following 

analytes to characterize the nature of contamination in sediment: 

■ Conventionals including ammonia, sulfides, total volatile solids (TVS), total organic carbon 

(TOC), total solids and percent fines; 

■ Metals including arsenic, barium, cadmium, chromium (total), copper, lead, mercury, selenium, 

silver, and zinc; 

■ Gasoline--range petroleum hydrocarbons; 

■ Diesel- and oil-range petroleum hydrocarbons; 
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■ PAHs; 

■ Phthalates; 

■ Chlorinated hydrocarbons, ionizable organics, and miscellaneous extractables; and 

■ PCBs. 

Sections 6.7.1 through 6.7.8 present the results for each analyte group in comparison to the 

proposed sediment cleanup levels and identify the extent of contamination in Site sediment.  The 

results from sediment sample analyses for metals, SVOCs and PCBs are screened against the 

proposed sediment cleanup levels that are the SMS SQS and CSL criteria.  The results for specific 

organic chemicals are compared to the organic carbon (OC) normalized SQS and CSL criteria where 

the TOC for a specific sample is equal to or between 0.5 and 3.5 percent.  The results for specific 

organic chemicals are compared to organic carbon normalized criteria as studies have shown that 

the toxicity of the organic chemicals correlate with the organic carbon content of sediment 

(Michelsen, 1992).  However, the same studies have also shown that the toxicity of the organic 

chemicals can be overestimated as the organic carbon content approaches zero or is 

underestimated as the organic carbon content becomes elevated.  Therefore, the results for 

specific organic chemicals are compared to lowest apparent effects threshold (LAET) values 

(i.e., LAET and 2LAET) that are based on dry weight concentrations if the TOC for a specific sample 

is less than 0.5 or greater than 3.5 percent.  Table 23 presents the results for metals, SVOCs and 

PCBs in sediment samples compared to the SMS SQS and CSL criteria and Table 24 presents the 

results for metals, SVOCs and PCBs compared to the LAET and 2LAET criteria. 

The results for total petroleum hydrocarbons (i.e., sum of diesel- and oil-range petroleum 

hydrocarbons) are compared to a screening level of 100 mg/kg recommended by Ecology except 

where analytical results identify that separate petroleum products (i.e., diesel and oil) are present 

in the sample.  If the analytical results identify that separate petroleum products are present in the 

sample, the concentration of the individual product is compared to the screening level.  

Additionally, the results for tributyltin are compared to the DMMP screening criteria of 15 µg/L. 

Analytes detected at concentrations greater than the proposed sediment cleanup levels in surface 

sediment at the Site include total petroleum hydrocarbons, PAHs and phthalates.  Analytes 

detected at concentrations greater than the proposed sediment cleanup levels in sub-surface 

sediment include mercury and phthalates.  

6.7.1. Conventionals 

One or more conventional analyses were performed on surface sediment samples collected from 

22 locations and seven subsurface sediment samples collected from four locations.  The analytical 

results for conventions in sediment are summarized in Table 23.  The approximate sampling 

locations are shown on Figure 5. 

TOC values ranged from 0.37 to 5.82 percent and TVS values ranged from 1.32 to 12.4 percent in 

surface sediment samples.  TOC values ranged from 0.5 to 5.63 percent in subsurface sediment 

samples.  Ammonia concentrations ranged from approximately 1 to 20 mg-N/kg and sulfide 

concentrations ranged from approximately 6 to 1,550 mg/kg in surface sediment. 
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6.7.2. Metals 

Surface sediment samples collected from 18 locations and 15 subsurface sediment samples 

collected from eight locations were analyzed for one or more metals.  The analytical results for 

metals in sediment are summarized in Table 23.  The approximate sampling locations and 

estimated extent of metals at concentration greater than the proposed cleanup levels in sediment 

are shown on Figure 13.   

Metals were either not detected or were detected at concentrations less than the proposed 

sediment cleanup levels in the surface sediment samples collected from the Site. However, 

mercury was detected at concentrations greater than the proposed cleanup level in five of the 

15 subsurface sediment samples that were collected from three locations.  Although mercury 

concentrations in surface sediment samples (0 to 10 cm) were less than the proposed cleanup 

level, mercury was detected at concentration greater than the proposed cleanup level in a sample 

collected from the surface to 2 feet below the mudline at RGS-7 indicating that mercury at 

concentrations greater than the cleanup level are present just below the surface. 

Samples with mercury concentrations greater than the proposed cleanup level were comprised of 

sediment collected from the surface to a depth of 6 feet below the mudline at sampling locations 

RGS-7, RI-S-2 and RI-S-3.  The estimated horizontal extent of mercury at concentrations greater 

than the proposed cleanup level is show on Figure 13 and is based on the results of samples 

collected from RI-S-4, RGS1, RGS2 and EC-11.  The vertical extent is estimated to be from near the 

sediment surface to between 4 and 6 feet below mudline based on the results for samples 

collected from RI-S-2, RI-S-3, and RGS7.  

Tributyltin analyses were performed on porewater samples collected from five surface sediment 

sample locations.  The sample locations (RGS-4, RGS-6, RGS-7, RGS-8 and BI-S32) were positioned 

along the upper intertidal portion of the marine area of the Site.  Tributyltin was not detected in any 

of the porewater samples. 

6.7.3. Gasoline-Range Petroleum Hydrocarbons 

Surface sediment samples collected from two locations (RI-S-1 and RI-S-5) at the Site were 

analyzed for gasoline-range petroleum hydrocarbons.  Gasoline-range petroleum hydrocarbons 

were not detected in the surface sediment samples.  The analytical results for gasoline-range 

petroleum hydrocarbons in sediment are summarized in Tables 23 and 24.  The approximate 

sampling locations are shown on Figure 14. 

6.7.4. Diesel- and Heavy Oil-Range Petroleum Hydrocarbons 

Surface sediment samples collected from 12 locations at the Site were analyzed for diesel- and oil-

range petroleum hydrocarbons.  The analytical results for diesel- and oil-range petroleum 

hydrocarbons in sediment are summarized in Tables 23 and 24.  The approximate sampling 

locations and estimated extent of total petroleum hydrocarbons (i.e., the sum of the detected 

diesel- and oil-range petroleum hydrocarbon concentrations) at concentrations greater than the 

proposed cleanup level in sediment are shown on Figure 15. 
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Total petroleum hydrocarbons were either not detected or were detected at concentrations less 

than the proposed sediment cleanup level except at three surface sediment samples locations.  

The total petroleum hydrocarbon concentrations for samples collected from RGS4, RGS5 and 

RGS8 were greater than the proposed cleanup level. 

Additional investigation was performed to evaluate the total petroleum hydrocarbon concentrations 

at sampling locations RGS4 and RGS5 that included the following: 

■ An additional surface sediment sample (RI-S-1) was collected from sample location RGS4 to 

evaluate total petroleum hydrocarbon concentrations at this location.  The original sample was 

collected from RGS4 in 2008 and had a total petroleum hydrocarbon concentration of 

106 mg/kg.  Sample RI-S-1 was collected in 2010 and total petroleum hydrocarbons were not 

detected in the sample.  Therefore, based on the more recent results for sample RI-S-1, total 

petroleum hydrocarbon concentrations are less than the proposed cleanup level at this 

location (RGS4/RI-S-1). 

■ A review of the chromatogram for the sample collected from RGS5 identified the presence of 

two individual peaks representative of separate diesel- and oil-range petroleum hydrocarbon 

products in the sample.  As separate products were present in the sample obtained from 

RGS5, the concentrations of the individual products (i.e., diesel and oil) were compared to the 

proposed cleanup levels.  The concentrations of diesel as well as oil in the sample collected 

from RGS5 are less than the proposed sediment cleanup level.  Therefore, based on the 

additional review of the results, total petroleum hydrocarbon concentrations are less than the 

proposed cleanup level at this location (RGS5). 

The estimated horizontal extent of total petroleum hydrocarbons at concentrations greater than the 

proposed cleanup level is shown on Figure 15 and is based on the results of samples collected 

from RI-S-5 and RGS-1.  The vertical extent is assumed to be from the surface to a depth of 

approximately 1 foot below the mudline. 

6.7.5. PAHs 

Surface sediment samples collected from 20 locations and seven subsurface sediment samples 

collected from four locations at the Site were analyzed for PAHs.  The analytical results for PAHs in 

sediment are summarized in Tables 23 and 24.  The approximate sampling locations and 

estimated extent of PAHs at concentrations greater than the proposed cleanup level in sediment 

are shown on Figure 16. 

PAHs were detected at concentrations greater than the proposed cleanup level in nine surface 

sediment samples.  PAHs were either not detected or were detected at concentrations less than 

the proposed cleanup levels in the remaining surface sediment samples.  The detection limits for 

two PAH compounds (acenaphthene and dibenzo(a,h)anthracene) in one sample (GS-04) collected 

north of the northern property boundary had detection limits that were greater than the proposed 

cleanup levels.  The detection limits for these two compounds were greater than the SMS SQS but 

not the CSL.  

PAHs were not detected or were detected at concentrations less than the proposed cleanup levels 

in the seven subsurface sediment samples collected from the Site.   
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The PAH analysis results indicate that erosion of PAH-contaminated soil from the upland area at 

the shoreline and/or via stormwater runoff are the likely source of PAH contamination in sediment. 

All of the surface sediment samples with PAH concentrations greater than the proposed cleanup 

levels were collected from the intertidal marine area adjacent to the central and northern portions 

of the Site.  The highest PAH concentrations in sediment were generally detected in the samples 

that were collected closest to the upland area and the stormwater outfalls.  Additionally, PAH 

contamination was not detected at concentrations greater than the proposed cleanup level in 

subsurface sediment indicating that the PAH contamination in sediment at the Site is from more 

recent surface deposition. 

The estimated horizontal extent of PAHs at concentrations greater than the proposed cleanup 

levels is shown on Figure 16 and is based on the results of samples collected from RI-S-3, RGS2, 

RGS6, RGS9, RGS11 and GS-04.  The vertical extent is estimated to be from the surface to a depth 

of between approximately 1 foot and 2 feet below the mudline based on the results for samples 

collected from RGS1, RGS7, and RGS8.  

6.7.6. Phthalates 

Surface sediment samples collected from 14 locations and seven subsurface sediment samples 

collected from four locations at the Site were analyzed for phthalates.  The analytical results for 

phthalates in sediment are summarized in Tables 23 and 24.  Additional sediment samples have 

been collected adjacent to the Site as part of studies investigating the Hardel Site (Greylock, 2007) 

as well as Budd Inlet (Ecology 2008 and Port of Olympia 2013).  The analytical results for 

phthalates in sediment adjacent to the Site are present in Table 25.  The approximate sampling 

locations and estimated extent of phthalates at concentrations greater than the proposed cleanup 

level in sediment are shown on Figures 17A and 17B. 

Bis(2-ethylhexyl) phthalate was detected at concentrations greater than the proposed cleanup level 

in seven surface sediment samples.  Butylbenzyl phthalate was detected at a concentration greater 

than the proposed cleanup level in two surface sediment samples.  Phthalates were either not 

detected or were detected at concentrations less than the proposed cleanup levels in the 

remaining surface sediment samples collected from the Site and adjacent to the Site.  The 

detection limit for Butylbenzyl phthalate in the sample collected from GS-04 (Table 23) and 

butybenzyl phthalate, diethyl phthalate, and dimethyl phthalate in the samples collected from 

GS-01 through GS-03 (Table 25) located north of the northern property boundary were greater than 

the proposed cleanup levels.  The detection limits for these compounds were greater than the SMS 

SQS/LAET but not the CSL/2LAET. 

Bis(2-ethylhexyl)phthalate (DEHP) was detected at a concentration greater than the proposed 

screening level in one sample collected from the surface to a depth of 2 feet below the mudline at 

sampling location RGS-7.  Phthalates were either not detected or were detected at concentrations 

less than the proposed cleanup levels in the remaining six subsurface sediment samples collected 

from the Site.   

The phthalate analysis results indicate that stormwater runoff is the likely source of phthalate 

concentrations greater than the proposed cleanup level for sediment located on the northern 

portion of the marine area.  The highest concentration of DEHP in sediment (19 mg/kg) at the Site 
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was collected from a sample location on the shoreline (RGS8) downgradient of the northern-most 

outfall (SW-1).  Additionally, phthalate concentrations in sediment in the northern portion of the 

marine area generally decrease with increased distance from the northern-most outfall location.  

However, other outfalls and stormwater discharges in the vicinity of the Site could be contributing 

to phthalate contamination in sediment as phthalates are a ubiquitous contaminant in stormwater 

in urban areas (City of Tacoma et al., 2007).   

The estimated extent of PAHs at concentrations greater than the proposed cleanup levels is shown 

on Figures 17A and 17B and is based on the results of samples collected from RI-S-3, RGS2, 

RGS6, RGS9, RGS11, and GS-04.  Phthalates were not detected in samples collected from 

locations adjacent to these sample locations at the Site or adjacent to the Site (i.e., RGS2 through 

RGS6, RGS9 through RGS11, GS-01 through GS-03, SS-22, SS-26, and SS-27, and BI-5 and BI-7).  

Note that although the detection limits for several phthalates were greater than the cleanup levels 

at GS-02 and GS-03, that bis[2-ethylhexyl] phthalate was not detected nor was the detection limit 

for bis(2-ethylhexyl) phthalate greater than the cleanup level at these locations.  Bis(2-ethylhexyl) 

phthalate was detected at all other locations where phthalates were present at concentrations 

greater than the cleanup levels in sediment.  The vertical extent is estimated to be from the surface 

to a depth of between approximately 1 foot and 2 feet below the mudline based on the results for 

samples collected from RGS1, RGS7, and RGS8.  

6.7.7. Chlorinated Hydrocarbons, Ionizable Organics, and Miscellaneous Extractables 

Surface sediment samples collected from 14 locations and seven sub-surface sediment samples 

collected from four locations at the Site were analyzed for chlorinated hydrocarbons 

(1,2, 4-trichlorobenzene, 1,2-dichlorobenzene, 1,4-Dichlorobenzene, and 1,3-Dichlorobenzene), 

ionizable organics (2,4-dimethylphenol, 2-methylphenol, 4-methylphenol, pentachlorophenol, 

phenol, benzoic acid, and benzyl alcohol)  and miscellaneous extractables (dibenzofuran, 

hexachlorobutadiene, hexachlorobenzene, and n-nitrosodiphenylamine).  The analytical results for 

chlorinated hydrocarbons, ionizable organics, and miscellaneous extractables in sediment are 

summarized in Tables 23 and 24.   

Chlorinated hydrocarbons, ionizable organics, and miscellaneous extractables were not detected at 

concentrations greater than the proposed sediment cleanup levels.  However, the detection limits 

for multiple chlorinated hydrocarbons, ionizable organic and miscellaneous extractable compounds 

were greater than the proposed cleanup levels in several samples.  These compounds are not 

further evaluated because none of the compounds with detection limits greater than the proposed 

cleanup levels were detected in samples with detection limits that were less than the proposed 

cleanup level. 

6.7.8. PCBs 

Surface sediment samples collected from eight locations at the Site were analyzed for PCBs.  PCBs 

were either not detected or were detected at concentrations less than the proposed sediment 

cleanup levels in each of the samples.  The analytical results for PCBs in sediment are summarized 

in Tables 23 and 24.   
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6.8. Metal Debris on The Shoreline 

Samples were collected from the metal debris visible along the shoreline east of the Structural 

Shop and former Tank Shop.  The samples were analyzed for a combination of the following 

analytes: 

■ Metals including arsenic, barium, cadmium, chromium (total), copper, lead, mercury, selenium 

and silver. 

Section 6.8.1 presents the results for each of the analytes in comparison to the proposed sediment 

cleanup levels.  The analytical results for the samples are compared to the proposed soil cleanup 

levels in Section 5.1.1. The analytical results for the samples are being compared to proposed 

sediment and soil cleanup levels as the material is present above and below the OHW line along 

the shoreline at the Site (Figure 5). Analytes detected at concentrations greater than the proposed 

sediment cleanup levels include metals (arsenic, cadmium, copper and lead). 

6.8.1. Metals 

Three samples were collected from the metal debris present along the shoreline.  The analytical 

results for metals in the metal debris in comparison to the proposed sediment cleanup levels are 

summarized in Table 26.  The sampling locations and estimated extent of the metal debris are 

shown on Figure 13.   

The three samples of the metal debris were collected from the surface of the metal debris and 

from approximately 2 feet below the surface at sampling locations S1, S3, and BS-1.  Two of the 

three metal debris samples contained arsenic, cadmium, copper, or lead at concentrations greater 

than the proposed sediment cleanup levels.  The analytical results identify that the metal debris 

exceeds the proposed sediment cleanup levels.  

 LOCATIONS AND MEDIA REQUIRING CLEANUP ACTION EVALUATION 7.0

This section identifies the areas and environmental media (soil, groundwater, stormwater runoff, 

and sediment) at the Site that require cleanup action evaluation.  The areas requiring cleanup 

action evaluation for each media are summarized in the following sections and are shown on 

Figure 18.   

7.1. Soil 

Based on the information evaluated in the RI, soil in the following areas contains contaminant 

concentrations greater than the proposed soil cleanup levels: 

■ The area within the footprint of former Maintenance Building has soil with arsenic, cadmium, 

and lead at concentrations greater than cleanup levels.  The vertical extent is estimated to be 

from the surface to a depth of approximately 2 feet bgs. Within the footprint of former 

Maintenance Building, metal debris is observed to be present as a layer or in mounds on top of 

the soil surface. 
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■ The area east of the Paint Shop has soil with lead and mercury at concentrations greater than 

cleanup levels.  The vertical extent is estimated to be from a depth of approximately 1 foot bgs 

to a depth of 6 feet bgs.   

■ The relatively small area north of the former Maintenance Building has soil with gasoline-range 

petroleum hydrocarbon concentrations greater than the cleanup level.  Additionally, analysis 

for BTEX compounds was not performed on the soil samples from this area.  As BTEX data is 

not currently available for these locations, it has been assumed for the purposes of this RI, that 

BTEX compounds are present at concentrations greater than soil cleanup levels and 

concentrations that would result in soil vapor intrusion and an inhalation exposure above 

acceptable risk levels. The vertical extent is estimated to be to a depth of approximately 

13 feet bgs. 

■ The relatively small area located within the eastern portion of the former Maintenance Building 

has soil with gasoline-range petroleum hydrocarbon concentrations greater than the cleanup 

level.  Additionally, analysis for BTEX compounds was not performed on the soil sample from 

this area.  As BTEX data is not currently available for this location, it has been assumed for the 

purposes of this RI, that BTEX compounds are present at concentrations greater than soil 

cleanup levels and concentrations that would result in soil vapor intrusion and an inhalation 

exposure above acceptable risk levels.  The vertical extent is estimated to be to a depth of 

6 feet bgs.   

■ The area located southwest of the former Tank Shop has soil with diesel-range petroleum 

hydrocarbons at concentrations greater than the cleanup level.  The vertical extent is 

estimated to be from a depth of approximately 4 feet to 10 feet bgs.  A groundwater sample 

collected from this area (MW-4) in 2008 also contained petroleum hydrocarbons at a 

concentration greater than groundwater cleanup levels (Table 15).  A 300 gallon heating oil 

UST located adjacent to the southwest corner of the Tank Shop is the likely source of the 

diesel-range petroleum hydrocarbon contamination in this area (Figures 2 and 3).  No records 

were identified indicating that the UST was decommissioned including removing the contents 

of the UST.  Therefore, the tank may be a continuing source of petroleum hydrocarbon 

contamination to soil. 

■ The relatively small area located near the southeast corner of the former Maintenance Building 

has soil with diesel- and oil-range petroleum hydrocarbons at concentrations greater than 

cleanup levels. The vertical extent is estimated to be from the surface to 2 feet bgs.  Activities 

in the former Crane Shed are the likely source of the diesel- and oil-range petroleum 

hydrocarbons in this area (Figure 3).  Stained soil was observed in this area during previous 

Site investigations (Table 1). 

■ The relatively small area located on the north side of the Structural Shop has soil with oil-range 

petroleum hydrocarbons at a concentration greater than the cleanup level.  The vertical extent 

is estimated to be from the surface to 4 feet bgs.  Activities in the Structural Shop associated 

with a former shear machine are the likely source of the oil-range petroleum hydrocarbon 

contamination in this area (Figure 3).  Stained soil was observed in this area during previous 

Site investigations (Table 1). 



RELIABLE STEEL SITE, REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT    Olympia, Washington 

Page 54 | July 18, 2013 | GeoEngineers, Inc. 
File No.  0504-085-00 

■ The area located east of the Paint Shop has soil with diesel-range petroleum hydrocarbons at 

concentrations greater than the cleanup level.  The vertical extent is estimated to be from 

approximately 1 foot bgs to approximately 9 feet bgs. 

■ Soil across the Site contains PAHs at concentrations greater than the cleanup levels. The 

vertical extent is estimated to be from the surface to between approximately 2 to 7 feet bgs. 

■ Metal debris on the shoreline has arsenic, cadmium, and lead at concentrations greater than 

the soil cleanup levels.  The metal debris contains arsenic, cadmium, copper, and lead at 

concentrations greater than the sediment cleanup levels.  The vertical extent is estimated to be 

from the surface to approximately 3 feet bgs.  The analytical results for the metal debris are 

compared to proposed soil and sediment cleanup levels as the material is present above and 

below the OHW line along the shoreline (Figure 5).   

Cleanup action alternatives for soil will be developed for all of these areas that are protective of 

human and ecological receptors and other Site media (i.e., groundwater, surface water runoff, and 

sediment). 

7.2. Groundwater 

Based on information evaluated in the RI, groundwater in the vicinity of the former maintenance 

building contains metals concentrations greater than the proposed groundwater cleanup levels.  

Groundwater in monitoring wells MW-6, MW-7, and MW-8 contains arsenic and copper 

concentrations greater than cleanup levels.  These monitoring wells are located down gradient of 

where metal debris is present at the Site, where soil and metal debris samples contained the 

highest concentrations of arsenic and copper detected at the Site, and where metals were 

detected in soil and metal debris samples at concentrations greater than soil cleanup levels 

(Figure 13).  The metals debris and metals contaminated soil are the likely source of arsenic and 

copper in groundwater in the vicinity of the former maintenance building. 

Groundwater in this area will require evaluation of cleanup action alternatives to protect human 

and ecological receptors.  Cleanup action alternatives for groundwater will be coordinated with soil 

cleanup actions as contaminated soil is the source to contamination in groundwater. 

7.3. Stormwater 

Based on information evaluated in this RI, stormwater runoff from the four outfalls at the Site 

contains PAHs and/or metals at concentrations greater than the stormwater runoff screening 

levels.  Stormwater runoff from the four outfalls SW-1, SW-2, SW-3 and SW-4 contains lead, 

mercury, zinc and/or copper at concentrations greater than the screening levels.  Stormwater 

runoff from outfall SW-1 also contains PAHs at concentrations greater than the screening levels.  

Stormwater at the Site runs off of contaminated soil surfaces and entrains soil particles that are 

then transported to surface water and sediment in the adjacent marine area.  Elevated turbidity 

(92.6 NTUs) was measured in the stormwater runoff sample with cPAH concentrations greater than 

the stormwater screening levels indicating that stormwater runoff is transporting soil particles 

containing cPAHs from the upland area of the Site to surface water and sediment.  Cleanup action 

alternatives for stormwater runoff will be coordinated with cleanup action alternatives for soil as 

contaminated soil is the source to contamination in stormwater. 
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7.4. Sediment 

Based on the information evaluated in this RI, sediment in the following areas contains 

contaminant concentrations greater than the proposed sediment cleanup levels: 

■ The area east of the Structural Shop and former Tank Shop in the central portion of the marine 

area has sediment with mercury concentrations greater than the cleanup level.  The vertical 

extent is estimated to be from near the sediment surface to between 4 and 6 feet below 

mudline. 

■ The area on the northern portion of the marine area has sediment with total petroleum 

hydrocarbons at a concentration greater than the cleanup level.  The vertical extent is assumed 

to be from the surface to a depth of approximately 1 foot below the mudline. 

■ The northern portion of the marine area has sediment with PAH concentrations greater than 

cleanup levels.  The PAH results indicate that erosion of PAH contaminated soil from the 

upland area at the shoreline and/or via stormwater runoff are the likely source of PAH 

contamination in sediment. The vertical extent is estimated to be from the surface to a depth 

of between approximately 1 foot and 2 feet below the mudline.  

■ The northern portion of the marine area has sediment with phthalate concentrations greater 

than cleanup levels. The phthalate results indicate that stormwater runoff is a likely source of 

phthalate concentrations greater than the cleanup level.  The vertical extent is estimated to be 

from the surface to a depth of between approximately 1 foot and 2 feet below the mudline.  

Sediment in the marine area will require evaluation of cleanup action alternatives to protect human 

and ecological receptors.  Cleanup action alternatives for sediment will be coordinated with soil, 

groundwater, and stormwater cleanup actions as contaminants as these media are sources to 

contamination in sediment. 

 FEASIBILITY STUDY 8.0

This section presents the feasibility study (FS) prepared for the upland and marine areas of the 

Site.  The FS was completed to develop and evaluate remedial action alternatives for addressing 

contamination identified at the Site and to select a preferred remedial alternative.  The FS utilizes 

information about the history and environmental conditions gathered during Site investigations.  

The results of these investigations and history of the Site are summarized in Sections 1 through 7 

of the RI.  This FS was completed in accordance with the requirements of the Model Toxics Control 

Act (MTCA) Cleanup Regulation, Chapter 173-340 Washington Administrative Code (WAC) and the 

SMS, Chapter 173-204 WAC. 

8.1. Cleanup Standards 

Cleanup standards consist of cleanup levels that are protective of human health and the 

environment and the points of compliance at which the cleanup levels must be met.  Proposed 

Site-specific cleanup standards were developed in the RI (Section 5.0).  The proposed cleanup 

standards are adopted in this FS for the purpose of developing remedial action objectives (RAOs) 

for the Site.  The RAOs are presented in Section 8.3.  The proposed media-specific cleanup levels 

(screening levels for stormwater runoff) along with the points of compliance are summarized below.   
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8.1.1. Cleanup Levels 

8.1.1.1. SOIL 

Cleanup levels for soil that are protective of human health and terrestrial ecological receptors were 

developed in accordance with MTCA requirements.  Based on current zoning and anticipated future 

use, cleanup levels for Site soil are for unrestricted land use and are based on MTCA Method A and 

Method B soil cleanup levels.  In general the most conservative criteria (i.e., lowest of MTCA 

Method A and Method B) were identified as the cleanup level unless background concentrations 

for soil were greater than the cleanup level. 

8.1.1.2. GROUNDWATER 

The highest beneficial use of groundwater at the Site is based on the protection of surface water in 

Budd Inlet.  Accordingly, surface water standards are applicable for groundwater at the Site where 

groundwater enters the surface water.  In general, the most conservative (i.e., lowest) published 

numerical values selected from available state and federal surface water criteria were selected as 

the cleanup level for groundwater. 

8.1.1.3. STORMWATER RUNOFF 

The cleanup levels developed for groundwater that were developed for protection of surface water 

are adopted as stormwater runoff screening levels for the Site to evaluate potential impacts from 

Site stormwater runoff.  Additionally, the industrial stormwater general permit benchmark criteria 

for total metals, excluding mercury, are also applied as stormwater runoff screening levels. The 

total mercury criteria from the industrial stormwater general permit benchmark criteria is not used 

as the total mercury criteria developed for groundwater is more conservative (i.e., lower). 

8.1.1.4. SEDIMENT 

Sediment cleanup levels were developed according to SMS requirements and direction provided by 

Ecology.  The lower of the SMS criteria (lower of SQS and CSL) are selected as the sediment 

cleanup level to compare analytical results of sediment samples with a TOC concentration within 

the range of 0.5 to 3.5 percent.  Prior to comparing results to SMS criteria, chemical 

concentrations of non-ionizable SVOCs and PCBs are organic carbon normalized.  The lower of the 

AET criteria (lower of LAET and 2LAET) are selected as the sediment cleanup level to compare 

analytical results for samples with TOC concentrations outside of the 0.5 to 3.5 percent range. 

Currently, there is no promulgated SMS criterion for total petroleum hydrocarbons (diesel and oil) 

in sediment and tributyltin ion in sediment porewater.  For the Reliable Steel Site, total petroleum 

hydrocarbons are evaluated against the screening level of 100 mg/kg as requested by Ecology and 

the results for tributyltin ion are evaluated against the Dredged Material Management Program 

(DMMP) screening level of 0.15 µg/L.  

8.1.2. Points of Compliance 

Under MTCA, the point of compliance is the point or location on a site where the cleanup levels 

must be attained.  The points of compliance for affected media will be approved by Ecology and 

presented in the Site-specific CAP.  However, it is necessary to identify proposed points of 

compliance in order to develop and evaluate cleanup action alternatives in the FS.  This section 

describes the proposed points of compliance for soil, groundwater, stormwater runoff and 

sediment. 
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8.1.2.1. SOIL 

The standard point of compliance (upper 15 feet) is considered applicable to prevent human 

exposure by direct contact to Site soil, as defined in WAC 173-340-740(6)(d).   

For potential terrestrial ecological exposures, MTCA regulations allow a conditional point of 

compliance to be established from the ground surface to 6 feet below ground surface (bgs) (the 

biologically active zone according to MTCA default assumptions), provided institutional controls are 

used to prevent excavation of deeper soil [WAC 173-340-7490(4)(a)].  Accordingly, in areas of the 

Site where potential ecological exposures are a concern, and where appropriate institutional 

controls can be implemented, a conditional point of compliance for soil concentrations protective 

of terrestrial ecological receptors may be proposed throughout the soil column from the ground 

surface to 6 feet bgs.  Considering the potential future use of the Site as commercial and/or 

residential use, this is an appropriate proposal. 

8.1.2.2. GROUNDWATER 

Because the groundwater cleanup levels are based on protection of marine surface water and not 

protection of groundwater as drinking water and as provided for in WAC 173-340-720(8)(i), the 

proposed conditional point of compliance for the groundwater cleanup levels is the point or points 

where groundwater flows into the marine water of  Budd Inlet.   

8.1.2.3. STORMWATER RUNOFF 

Because the stormwater screening levels are based on protection of marine surface water and 

industrial stormwater general permit benchmark criteria, the proposed conditional point of 

compliance for the stormwater screening levels is the point or points where stormwater discharges 

into the marine water of Budd Inlet.  

8.1.2.4. SEDIMENT 

For marine sediments potentially affected by Site-related hazardous substances, the point of 

compliance for protection of the environment is surface sediments within the biologically active 

zone.  The biologically active zone is represented by samples collected across the top 

10 centimeters (cm) (i.e., 0 to 4 inches) of the sediment column.  

8.2. Locations and Media Requiring Cleanup Action Evaluation 

This section identifies the locations and environmental media (soil, groundwater, stormwater 

runoff, and sediment) at the Site that require cleanup action evaluation.  These areas are shown on 

Figure 18 and are summarized in Section 7.0 of the RI. 

8.2.1. Soil 

Based on the information evaluated in the RI, soil in the following areas contains contaminant 

concentrations greater than the soil cleanup levels: 

■ The area within the footprint of former Maintenance Building has soil with arsenic, cadmium, 

and lead at concentrations greater than cleanup levels. 

■ The area east of the Paint Shop has soil with lead and mercury at concentrations greater than 

cleanup levels.  
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■ The relatively small area north of the former Maintenance Building has soil with gasoline-range 

petroleum hydrocarbon concentrations greater than the cleanup level.   

■ The relatively small area located within the eastern portion of the former Maintenance Building 

has soil with gasoline-range petroleum hydrocarbon concentrations greater than the cleanup 

level.  

■ The area located southwest of the former Tank Shop has soil with diesel-range petroleum 

hydrocarbons at concentrations greater than the cleanup level.  A 300-gallon heating oil UST 

located adjacent to the southwest corner of the Tank Shop is the likely source of the diesel-

range petroleum hydrocarbon contamination in this area and may be a continuing source of 

contaminants to soil. 

■ The relatively small area located near the southeast corner of the former Maintenance Building 

has soil with diesel- and oil-range petroleum hydrocarbons at concentrations greater than 

cleanup levels.  

■ The relatively small area located on the north side of the Structural Shop has soil with oil-range 

petroleum hydrocarbons at a concentration greater than the cleanup level.  

■ The area located east of the Paint Shop has soil with diesel-range petroleum hydrocarbons at 

concentrations greater than the cleanup level.  

■ Soil across the Site contains PAHs at concentrations greater than the cleanup levels.  

■ Metal debris on the shoreline has arsenic, cadmium, and lead at concentrations greater than 

the soil cleanup levels.  

Cleanup action alternatives for soil will be developed for all of these areas that are protective of 

human and ecological receptors and other Site media (i.e., groundwater, surface water runoff, and 

sediment). 

8.2.2. Groundwater 

Based on information evaluated in the RI, groundwater in the vicinity of the former Maintenance 

Building contains metals concentrations greater than the groundwater cleanup levels.  

Groundwater in monitoring wells MW-6, MW-7, and MW-8 contains arsenic and copper 

concentrations greater than the cleanup levels.  These monitoring wells are located downgradient 

of where metal debris is present at the Site, where soil and metal debris samples contained the 

highest concentrations of arsenic and copper detected at the Site, and where metals were 

detected in soil and metal debris samples at concentrations greater than soil cleanup levels.  The 

metals debris and metals contaminated soil are the likely source of arsenic and copper in 

groundwater. 

Groundwater in this area will require evaluation of cleanup action alternatives to protect human 

and ecological receptors.  Cleanup action alternatives for groundwater will be coordinated with soil 

cleanup actions as contaminated soil and metal debris are the source to contamination in 

groundwater. 
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8.2.3. Stormwater Runoff 

Based on information evaluated in this RI, stormwater runoff from the four outfalls at the Site 

contains PAHs and/or metals at concentrations greater than the stormwater runoff screening 

levels.  Stormwater runoff from the four outfalls SW-1, SW-2, SW-3, and SW-4 contains lead, 

mercury, zinc and/or copper at concentrations greater than the screening levels.  Stormwater 

runoff from outfall SW-1 also contains PAHs at concentrations greater than the screening levels.  

Stormwater at the Site runs off of contaminated soil surfaces and entrains soil particles that are 

then transported to surface water and sediment in the adjacent marine area.  Cleanup action 

alternatives for stormwater runoff will be coordinated with cleanup action alternatives for soil as 

contaminated soil is the source to contamination in stormwater. 

8.2.4. Sediment 

Based on the information evaluated in the RI, sediment in the following areas contains 

contaminant concentrations greater than the proposed sediment cleanup levels: 

■ The area east of the Structural Shop and former Tank Shop in the central portion of the marine 

area has sediment with mercury concentrations greater than the cleanup level.   

■ The area on the northern portion of the marine area has sediment with total petroleum 

hydrocarbons at a concentration greater than the cleanup level.   

■ The northern portion of the marine area has sediment with PAH concentrations greater than 

cleanup levels.  The PAH results indicate that erosion of PAH contaminated soil from the 

upland area at the shoreline and/or via stormwater runoff are the likely source of PAH 

contamination in sediment.  

■ The northern portion of the marine area has sediment with phthalate concentrations greater 

than cleanup levels.  The phthalate results indicate that stormwater runoff is the likely source 

of phthalate concentrations greater than the cleanup level.   

Sediment in the marine area will require evaluation of remedial action alternatives to protect 

human and ecological receptors.  Remedial action alternatives for sediment will be coordinated 

with soil, groundwater, and stormwater cleanup actions as contaminants as these media are 

sources to contamination in sediment. 

8.3. Remedial Action Objectives 

This section presents RAOs that are applicable to the Site.  RAOs consist of chemical- and medium-

specific goals for protecting human health and the environment.  The RAOs specify the media and 

contaminants of interest, potential exposure routes and receptors, and proposed cleanup goals.  

Because of the substantial differences between the upland and marine area physical 

environments, resources/uses, and cleanup standards, as well as anticipated differences in 

cleanup-related construction logistics, separate remedial action alternatives are developed in this 

FS for the upland and marine areas.  The RAOs for the upland and marine areas are summarized in 

the following sections. 
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8.3.1. Upland Area Soil, Groundwater and Stormwater Runoff 

The objective of the proposed upland area remedial action is to eliminate, reduce, or otherwise 

control to the extent feasible and practicable, unacceptable risks to human health and the 

environment posed by hazardous substances in soil, groundwater, and stormwater runoff in 

accordance with the MTCA Cleanup Regulation (WAC 173-340) and other applicable regulatory 

requirements.  Specifically, the objective of the upland area cleanup is to mitigate risks associated 

with the following potential exposure routes and receptors: 

■ Contact (dermal, incidental ingestion, or inhalation) by residents, visitors, workers (including 

excavation workers) and other Site users with hazardous substances in soil;  

■ Contact (dermal, incidental ingestion, or inhalation) by terrestrial wildlife with hazardous 

substances in soil; 

■ Contact by terrestrial plants and soil biota and/or food-web exposure with hazardous 

substances in soil; and 

■ Exposure by aquatic organisms to hazardous substances in eroded soil, groundwater that 

migrates and/or stormwater runoff that discharges, to the marine environment. 

The cleanup goal for the upland area is to mitigate these risks by meeting the soil and groundwater 

cleanup levels and screening levels for stormwater runoff that are identified in Section 8.1. 

8.3.2. Marine Area Sediment 

The objective of the proposed marine area cleanup action is to eliminate, reduce, or otherwise 

control to the extent feasible and practicable, unacceptable risks to human health and the 

environment posed by Site-related hazardous substances in marine sediment in accordance with 

the MTCA Cleanup Regulation (WAC 173-340), SMS regulations (WAC 173-204) and other 

applicable regulatory requirements.  Specifically, the objective of the sediment cleanup is to 

mitigate risks associated with the following potential exposure routes and receptors: 

■ Contact (dermal or incidental ingestion) by residents, visitors, workers (including dredging/ 

excavation workers) and other Site users with hazardous substances in sediment; 

■ Ingestion by Site visitors of marine organisms contaminated by Site-related hazardous 

substances in sediment; 

■ Exposure of benthic organisms to Site-related hazardous substances in the biologically active 

zone of sediment (the upper 10 cm of the sediment column); and 

■ Ingestion by aquatic organisms of benthic organisms contaminated by Site-related hazardous 

substances in sediment. 

The cleanup goal for the marine area is to mitigate these risks by meeting the sediment cleanup 

standards identified in Section 8.1. 

8.4. Applicable Regulatory Requirements 

In addition to the cleanup standards developed through the MTCA process and presented in 

Section 8.1, other regulatory requirements must be considered in the selection and 
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implementation of the cleanup action.  MTCA requires the cleanup standards to be “at least as 

stringent as all applicable state and federal laws” [WAC 173-340-700(6)(a)].  Besides establishing 

minimum requirements for cleanup standards, applicable state and federal laws may also impose 

certain technical and procedural requirements for performing cleanup actions.  These 

requirements are described in WAC 173-340-710.  Table 27 presents the ARARs identified as 

being applicable at this Site. 

The marine area remedial action is anticipated to qualify for a U.S. Army Corps of Engineers 

(USACE) Nationwide Permit 38 (NWP 38).  Nevertheless, federal consultation under the 

Endangered Species Act, Section 401 Water Quality Certification, and other substantive 

requirements must still be met by the remedial action.  Ecology will be responsible for issuing the 

final approval for the remedial action, following consultation with other state and local regulators.  

The USACE will separately be responsible for issuing approval of the project under NWP 38, 

following Endangered Species Act consultation with the federal Natural Resource Trustees, and 

also incorporating Ecology’s 401 Water Quality Certification. 

8.5. Screening of General Response Actions and Remediation Technologies 

This section presents the results of a screening evaluation of potentially applicable general 

response actions and associated remediation technologies for the remedial actions to be 

performed at the Site.  The screening evaluation is carried out for each of the environmental media 

(soil, groundwater, stormwater runoff and sediment) requiring remedial action evaluation.  Based 

on the screening evaluation, selected response actions and technologies are carried forward for 

use in the development of remedial action alternatives for the upland and marine areas.  The 

screening process determined the most appropriate technologies and process options that warrant 

use for development into remedial alternatives for further evaluation.  Some response actions and 

technologies were screened out from further evaluation due to low effectiveness or 

implementability.  Potentially effective and implementable response actions and remediation 

technologies are evaluated further below. 

8.5.1. Soil Remediation Technologies 

Multiple general response actions and remediation technologies for soil were screened to identify 

general response actions and remedial technologies to further evaluate for the remedial actions to 

be performed at the Site.  A summary of the screening evaluation is presented in Table 28.  Further 

discussion of specific, potentially applicable general response actions and remedial technologies 

for soil remedial actions including institutional controls, soil containment, soil removal/disposal, 

soil removal with ex situ treatment and in situ treatment is presented in the following sections.  

8.5.1.1. INSTITUTIONAL CONTROLS 

Institutional controls provide a notice to property owners or Site users that contaminants remain in 

soil above cleanup levels and are established to control human activities to limit exposure and 

ensure the effectiveness of the remedial action over time.  A restrictive covenant (e.g., deed 

restrictions, posted notification of Site conditions) would not be an acceptable remedial action 

alternative on its own because it would not achieve the RAOs for the upland area.  However, 

restrictive covenants can in certain instances be effective and implementable in combination with 

engineered and other institutional controls where the covenant requires maintenance of the 

protective barriers that keep humans and ecological receptors from contacting contaminated soil 
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(i.e., access controls such as fencing and notification methods such as signage).  If contaminated 

soil is to be left in place at a depth less than 15 feet bgs, then a restrictive covenant would be 

employed to require special procedures for future subgrade work (e.g., worker protection and soil 

management plans).   

Institutional controls would require long-term monitoring to ensure that the Site conditions remain 

as specified in the final remedy to achieve RAOs.  For example, if access controls such as fencing 

are implemented as part of the remedy, long-term monitoring and/or maintenance would be 

required to maintain the integrity of the fencing into the future.  Institutional controls were retained 

for further evaluation for soil remedial alternatives.  

8.5.1.2. SOIL CONTAINMENT 

Soil containment includes engineered capping that could be employed to maintain a barrier 

between contaminated soil and potential human and ecological receptors.  Soil containment is 

considered to be an effective technology to reduce exposure of human and ecological receptors to 

contaminants that are left on site.  Asphalt and/or concrete paving and future infrastructure would 

provide an effective barrier that would prevent human or ecological exposure and also limit erosion 

of contaminated soil.  Capping with soil or other aggregate material (such as, gravel) can also be 

used to provide a barrier to human and ecological receptors and to limit erosion of contaminated 

soil.  A combination of pavement/infrastructure and soil capping would be compatible with future 

use of the Site for commercial and/or residential purposes.   

Capping would require long-term monitoring to identify any areas where the capping material may 

be damaged and need maintenance or repair.  Monitoring would consist of periodically inspecting 

the caps for areas of damaged or broken pavement or soil erosion and exposed underlying 

contaminated soil.  Use of containment would not result in a permanent reduction in contaminant 

mass, mobility or toxicity.  Surface capping is retained for further evaluation in remedial 

alternatives. 

8.5.1.3. SOIL REMOVAL AND DISPOSAL 

Soil removal by excavation is considered to be an effective technology to permanently eliminate the 

risk of exposure to contaminants at the Site.  Excavation adjacent to or underneath existing 

buildings or other structures or utilities may require protective measures such as shoring or 

removal of structures.  Excavation activities performed near the shoreline or at depths near or 

below the water table may require dewatering.  Dewatering can be achieved through extraction of 

water from within the excavated area during excavation activities or can be initiated prior to 

excavation through installation of extraction wells that create a dry environment to work in.  

Installation of sheet-pile surrounding the expected excavation area can reduce the volume of water 

that enters the excavation, particularly in situations where excavation is performed adjacent to 

surface water.  Extracted water may require storage, treatment to remove particulates and 

contaminants, and proper disposal to meet regulatory requirements.   

It is anticipated that the majority of soil excavated to remediate the Site could be disposed of at a 

permitted solid waste landfill (for example, a Resource Conservation and Recovery Act [RCRA] 

Subtitle D facility) rather than requiring disposal at a hazardous/dangerous waste disposal facility 

(such as a RCRA Subtitle C facility).  Due to the presence of elevated metals concentrations in 

some soil and metal debris, it will be necessary to perform Dangerous Waste characterization on 
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soil that is excavated for off-site disposal.  Treatment of metals-contaminated soil by stabilization is 

discussed below.   

8.5.1.4. SOIL REMOVAL WITH EX SITU SOIL TREATMENT 

There are a variety of ex situ soil treatment technologies that are used to treat soil.  The technology 

screening for this Site identified that stabilization is the only ex situ soil treatment technology that 

to be retained for additional evaluation.  

Stabilization of contaminated soil typically involves chemically binding and immobilizing the 

contaminants on a molecular level.  Treatment of soil by stabilization is most commonly employed 

by mixing contaminated soil with Portland cement or another pozzolanic material.  A pozzolanic 

material exhibits cementitious properties when combined with calcium hydroxide.  With 

contaminants such as metals, stabilization has been reliably demonstrated.  However, treatment 

using stabilization requires adequate characterization to develop a treatment plan, pilot testing to 

evaluate the effectiveness of the plan prior to implementation, additional testing during 

implementation to verify the treatment is effective during performance of the remedial action, and 

long-term monitoring to confirm the effectiveness of the treatment approach.   

Although metals have been detected at concentrations greater than Site cleanup levels in several 

locations at the Site, the volume of metals-contaminated soil is relatively low.  Because of the low 

volume of metals-contaminated soil, it would be more cost effective to remove and dispose of soil 

at a permitted solid waste landfill.  Therefore, soil removal with ex situ treatment was not retained 

for further evaluation in this FS. 

8.5.1.5. IN SITU SOIL TREATMENT 

In situ soil treatment includes technologies such as biological treatment, phytoremediation and 

physical/chemical treatment applied to soil left in place.  These remedial technologies will not be 

effective in treating metals-contaminated soils that are found at the Site.  In situ treatment would 

be feasible, but likely ineffective in treating PAHs in soil.  Although in situ treatment of TPH may be 

effective, this technology was not retained for further evaluation in this FS because the 

effectiveness is low for most of the contaminants present in soil at concentrations greater than the 

cleanup levels. 

8.5.2. Groundwater Remediation Technologies 

As described in the RI, metals (i.e., arsenic and copper) have been detected in groundwater at 

concentrations greater than the Site cleanup levels adjacent to the former location of the 

Maintenance Shop and metal debris present on the shoreline.  The soil in the former location of 

the Maintenance Shop and metal debris present along the shoreline contain the highest 

concentrations of metals detected at the Site and contain metal concentrations greater than the 

soil cleanup levels as the metals-contaminated soil and metal debris are the source of 

contamination in groundwater, remediation of groundwater requires removal of the 

metals-contaminated soil and metal debris.  

Upon the removal of the source of metals contamination to groundwater, the metals 

concentrations in groundwater are anticipated to attenuate to concentrations less than the 

cleanup levels.  Therefore, monitored natural attenuation of metals concentrations in groundwater 

is the only remedial technology advanced for groundwater at the Site.  Groundwater monitoring 

http://en.wikipedia.org/wiki/Cement
http://en.wikipedia.org/wiki/Calcium_hydroxide
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would be required upon the completion of the removal of metals-contaminated soil and metal 

debris to confirm the natural attenuation of metal concentrations in groundwater and compliance 

with the groundwater cleanup levels at the conditional point of compliance was occurring 

(i.e., where groundwater flows into marine water in Budd Inlet). 

8.5.3. Stormwater Runoff Remediation Technologies 

Screening levels for stormwater runoff were developed for the protection of marine water in Budd 

Inlet and to evaluate the presence of Site contaminants in stormwater.  It is important that 

contaminants present in the upland area are not transported in stormwater runoff to the marine 

area of the Site and that contaminants in stormwater runoff do not re-contaminate the marine area 

following completion of remedial actions at the Site.  

Based on the results from the investigation at the Site, the current stormwater collection and 

conveyance system at the Site is a transport pathway for contaminated upland media to surface 

water and sediment in the marine area.  The results of stormwater runoff sampling and analysis 

indicate that stormwater running off of the Site entrains soil particles including Site contaminants 

that are then transported by the current stormwater collection and conveyance system to the 

marine area.  The subsurface components of the current stormwater collection and conveyance 

system (i.e., catch basins, piping, etc.) are not likely fully contained (i.e., tight-lined) and therefore, 

groundwater containing Site contaminants and even soil could also be infiltrating into the 

conveyance system through gaps at the joints between system components or other cracks or 

breaks in the system.  The stormwater system could then be transporting the infiltrating 

groundwater and soil particles and conveying it to the Site outfalls discharging to Budd Inlet.   

Remedial actions for soil contamination in the upland area (such as, containment, removal and off-

site disposal, etc.) will likely address multiple current sources that are affecting the quality of 

stormwater runoff at the Site.  Identification and evaluation of remedial actions for the Site will 

include consideration of the removal and replacement of the existing stormwater collection and 

conveyance system to ensure stormwater runoff is not a continued transport pathway for 

contaminants from the upland area to the marine area at the Site. 

8.5.4. Sediment Remediation Technologies 

Multiple general response actions and remediation technologies for sediment were screened to 

identify general response actions and remedial technologies to further evaluate for the remedial 

actions to be performed at the Site.  A summary of the screening evaluation is presented in Table 

29.  Further discussion of specific, potentially applicable general response actions and remedial 

technologies for sediment remedial actions including institutional controls, natural recovery, 

sediment containment, sediment removal/disposal and in situ sediment treatment is presented in 

the following sections.  

8.5.4.1. INSTITUTIONAL CONTROLS 

Institutional controls provide a notice to property owners or Site users that contaminants remain in 

sediment above cleanup levels and are established to control human activities to limit exposure 

and ensure the effectiveness of the remedial action over time.  Institutional controls for sediment 

may include land use/access restrictions such as deed restrictions or covenants to ensure the 

remedial action (i.e., marine cap) remains protective of human health and the environment.  
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Informational devices such as education, public outreach and access controls such as fencing and 

notification methods such as signage can effectively alert Site visitors to the presence of 

contamination in sediment.  Institutional controls would not be an acceptable remedial action 

alternative for sediment on its own because it would not achieve the RAOs for the marine area.  

However, in certain instances they may be effective and implementable in combination with 

engineered and other institutional controls to keep humans and ecological receptors from 

contacting contaminated sediment.   

Institutional controls would require long-term monitoring to ensure that the Site conditions remain 

as specified in the final remedy to achieve RAOs.  Institutional controls were retained for further 

evaluation for sediment remedial alternatives.  

8.5.4.2. NATURAL RECOVERY 

Natural biotransformation processes such as biodegradation and bioturbation as well as 

sedimentation can act to reduce contaminant concentrations in sediment to acceptable levels over 

time.  Natural recovery response actions include monitored natural recovery (MNR) and enhanced 

natural recovery (ENR).  MNR includes periodic monitoring of contaminant concentrations to 

assess progress of natural biotransformation processes and sedimentation to reduce contaminant 

concentrations to below cleanup levels.  ENR is an enhancement of MNR through placement of a 

thin layer of sand and/or other suitable material typically between 6 and 12 inches thick to 

enhance the recovery/reduction of contaminant concentrations to below the cleanup levels.   

MNR can be effective in areas where organic contaminants are found at concentrations above 

cleanup levels.  MNR is generally not as effective for reducing risk from inorganic contaminants 

(i.e., mercury) in sediment.  Deposition of cleaner sediment plays a significant role in the natural 

recovery of contaminated sediments.  MNR is generally not an appropriate approach where 

sediment deposition is not adequate to promote attenuation of contaminant concentrations or 

where erosion from tidal and wave action occur such as in the upper portion of shoreline areas. 

At the Site, the upper shoreline area is subject to erosion from tidal and wave action.  As stated in 

the RI, the upper shoreline is armored with metal debris, concrete, and wood bulkheads in places 

to reduce erosion of the shoreline bank.  The sediment in the upper shoreline area is comprised of 

gravel and sand that is indicative of an erosional area and loss of fines.  However, the lower 

shoreline is comprised of silt and sands that are indicative of a depositional environment.  As 

stated in the RI, a study performed in Budd Inlet identified that the sedimentation rate in the area 

east and adjacent to the Site ranges from approximately 0.7 to 0.9 centimeters per year 

(SAIC, 2008). 

In the upper shoreline of the marine area, MNR and ENR are not expected to be effective due to 

erosional forces that would remove deposition including material placed as part of ENR.  In the 

lower shoreline of the marine area, MNR is not expected to be an effective remedial technology for 

sediment at the Site on its own, but may be effective in conjunction with other remedial 

technologies (such as, capping or removal of the material that is a source of contaminants to the 

natural recovery area).  Therefore, MNR is retained for further evaluation in remedial alternatives.  

ENR also not expected to be an effective remedial technology for sediment in the lower shoreline at 

the Site on its own and may also be effective in conjunction with other remedial technologies.  

However, the marine area of the Site where ENR is anticipated to be effective is where MNR is 
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anticipated to be effective and the cost of MNR is substantially less than ENR.  Therefore, ENR was 

not retained for further evaluation in this FS. 

8.5.4.3. SEDIMENT CONTAINMENT 

Containment is a commonly used remedial technology for contaminated sediment in marine areas.  

Containment of sediment involves placing an engineered aggregate cap to isolate the 

contaminated sediment.  In the aquatic environment, the cap must be designed to withstand 

erosive forces generated by tidal and wave action and must be thick enough to provide the 

required isolation of the material contained by the cap. 

Cap monitoring results at other sites in the Puget Sound region have shown that capping can 

provide effective and economical sediment remediation without the risks involved in removing 

contaminants by dredging (Sumeri, 1996).  Typical sediment capping technologies include sand 

caps, composite caps and reactive (such as sorbent) caps.  A sediment cap would be designed to 

effectively contain and isolate contaminated sediment from the biologically active surface zone.  

The cap would be designed to be thick enough and of sufficient grain size to maintain its integrity 

under a range of conditions.  Sediment caps at the Site would likely include placement of an 

approximate 3-foot thick layer of sand as containment and to provide a suitable habitat for benthic 

species on the lower shoreline and a composite cap comprised of a sand and gravel confinement 

layer with an armored surface layer to prevent erosion in the upper shoreline.  

Placement of a cap on the existing sediment surface raises the surface elevation and can cause a 

loss of aquatic habitat in near-shore areas that may require compensatory mitigation.  

Compensatory mitigation may include creation of new aquatic habitat at the Site or, if adequate 

mitigation can’t be created at the Site, mitigation may need to be created at another location to 

offset the loss at the Site.  However, dredging can be performed in association with capping to 

remove a portion of the contamination and to lower the surface elevation so that placement of 

capping material does not change the surface elevation.  The combination of dredging and capping 

can eliminate the need for compensatory mitigation as a result of capping activities.   

Sediment capping is a proven technology to prevent exposure to contaminated sediment and could 

be implemented at the Site.  Capping has been used frequently in sediment remediation projects 

conducted in the Northwest.  Monitoring of the physical integrity and contaminant characteristics of 

the cap would be required as part of compliance monitoring.  Sediment caps are a relatively 

inexpensive remediation technology.  Therefore, capping has been retained for containment of 

contaminated sediment. 

8.5.4.4. SEDIMENT REMOVAL AND DISPOSAL 

Removal and off-site disposal is a common remedial technology for sediment.  The marine area at 

the Site is an intertidal area and removal of sediment from the marine area may require use of 

both land-based and water-based equipment and methods.  Land-based removal equipment and 

methods would include use of land-based excavation equipment and transport vehicles (such as 

dump trucks) operated from the shoreline during low tides when the work area is exposed.  

Water-based removal equipment and methods would include use of a barge-mounted dredge and a 

material barge for dredge sediment transport.   
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Because of the shallow nature of the marine area, water-based equipment would need to be 

relatively small with limited draft and/or would need to work partial shifts during high tide to 

prevent grounding.  As a result, an upland-based removal approach performed during periods of 

low tide may be a more cost-effective method for removal.  Land-based removal may be more 

effective if performed in conjunction with shoring and dewatering components such as installation 

of a sheet-pile wall at the perimeter of the sediment removal area.  This would allow dredging to be 

performed from the land side with less consideration for tidal periods.  However, dewatering would 

require treatment and disposal of significant volumes of water.   

Following the completion of dredging, the dredged areas would be backfilled or capped with clean 

material appropriate for the area.  In areas where all sediment with contaminant concentrations 

greater than the cleanup level was removed, the area would be backfilled with clean material.  In 

areas where sediment with contaminant concentrations greater than the cleanup levels remains at 

the base of the dredged area (for example, the metals-contaminated sediment area shown in 

Figure 18), the backfill area would be capped with clean material.   

Upland disposal at a permitted landfill (such as a Subtitle D landfill) would be necessary for 

dredged sediment.  Open-water disposal is not anticipated to be utilized for sediment dredged from 

the Site.  Sediment dredged using land-based equipment would be loaded onto land-based 

transport vehicles (such as dump trucks and/or rail cars) for shipment to a regional landfill.  

Sediment dredged using water-based equipment would be loaded on a barge, and would be 

shipped directly to a barge-truck-rail transloading facility for shipment to an upland landfill.  

Sediment removal and disposal at a landfill is retained for further evaluation in the remedial 

alternatives. 

8.6. Development of Remedial Alternatives 

This section presents the remedial action alternatives developed by combining technologies and 

process options retained through the screening evaluation presented in Tables 28 and 29 to 

address the RAOs for contaminated areas and media within the upland and marine areas of the 

Site.  Each alternative addresses contaminated media with a combination of remedial technologies 

appropriate for the Site conditions.  The four alternatives represent a reasonable number and 

range of potentially applicable cleanup actions to provide a further basis for evaluation.  Section 

8.8 provides a comparative analysis of the four remedial action alternatives developed to address 

contamination at the Site.   

The remedial action alternatives developed in this section are based on conceptual-level design for 

the implementation of the individual technologies described in Section 8.5.  The design parameters 

used to develop the alternatives are based on engineering judgment and the current knowledge of 

Site conditions.  The final design for the selected, preferred alternative may require additional 

characterization and analysis of Site media in addition to specific plans for the future development 

of the Site to better define the remedial action and costs associated with the remedial action. 

The four remedial action alternatives were developed to be consistent with the future land use at 

the Site.  Each of the alternatives is compatible with potential future use of the Site as a mixed use 

commercial/residential property.  
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The “no-action” alternative was not further evaluated in this feasibility study.  The use of a no 

action alternative for addressing contaminants present in the upland and marine areas of the Site 

would not be expected to achieve the RAOs or meet the minimum requirements of a remedial 

alternative under the MTCA guidance.  Therefore, the no action option was screened out from 

further consideration during the remedial technology screening process.   

In addition, an alternative that only includes institutional controls would not be expected to achieve 

RAOs.  As discussed above, institutional controls will only be protective in combination with other 

remedial technologies. 

8.6.1. Remedial Alternative 1 – Upland Area and Marine Area Capping 

Remedial Alternative 1 includes the following in the areas identified in Figure 19: 

■ Capping contaminated upland soil and marine sediment using a combination of capping 

methods;  

■ Natural recovery of sediment in areas not being capped; 

■ Excavation of metals-contaminated soil and metal debris that are a source to groundwater 

contamination; 

■ Excavation of gasoline-contaminated soil that may be a source of vapor intrusion; and 

■ Removal of a UST and associated petroleum-contaminated soil.  

The specific remedial actions to be performed at the Site as part of Remedial Alternative 1 include 

the following: 

■ Site preparation, including demolition of existing structures and infrastructure in the upland 

and marine areas of the Site. 

■ Excavation and off-site disposal of approximately 770 cubic yards of metals-contaminated soil 

and approximately 470 cubic yards of metal debris contributing to contamination in 

groundwater. 

■ Excavation and off-site disposal of approximately 140 cubic yards of gasoline contaminated 

soil. 

■ Excavation and removal/off-site disposal of the UST and approximately 680 cubic yards of 

associated diesel-contaminated soil located adjacent to the former Tank Shop. 

■ Placing a 2-foot thick soil or aggregate cap over approximately 68,400 square feet (1.6 acres) 

of contaminated soil at the Site to limit the potential exposure of human and ecological 

receptors to contaminants in the upland area of the Site. 

■ Placing asphalt or concrete pavement or structures to cap approximately 34,200 square feet 

(0.8 acres) of the Site to limit potential exposure of human and ecological receptors to 

contaminants in the upland area of the Site. 

■ Removal and replacement of the existing stormwater collection and conveyance system to limit 

transport of contaminated upland media (i.e., stormwater runoff, soil, and groundwater) to 

surface water and sediment in the marine area. 
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■ Installation of monitoring wells to monitor the natural attenuation of groundwater. 

■ Placing a 3-foot thick aggregate cap over approximately 49,600 square feet (1.1 acres) of 

contaminated sediment at the Site to limit potential exposure of human and ecological 

receptors to contaminants in the marine area of the Site. 

■ Monitoring the natural recovery of contaminated sediment in the marine area of the Site 

outside of the sediment cap area. 

■ Implementation of institutional controls such as deed restrictions for contaminated media that 

is left in place. 

The following sections provide further description of the components of Remedial Alternative 1. 

8.6.1.1. DEMOLITION 

Demolition is necessary to effectively conduct upland area and marine area capping.  In addition, 

demolition of existing structures would support future development of the Site.  Structures to be 

demolished as part of upland area demolition activities include the following (Figure 2): 

■ Structural Shop – Components of the structure including: walls; roof; concrete foundations and 

slabs; as well as other structural components and utilities (for example components of the 

stormwater collection and conveyance system, power, and sewer). 

■ Paint Shop – Components of the structure including: walls; roof; concrete foundations, slabs, 

and floors; as well as other structural components and utilities (for example components of the 

stormwater collection and conveyance system, power, and sewer). 

■ Tank Shop – Remaining components of the structure including concrete foundations, pads, 

and floors as well as other structural components and utilities (for example components of 

stormwater collection and conveyance system, power, and sewer). 

■ Buttress/Foundation on Northern Boundary of Site – Large concrete structure that is on 

northeast corner of the upland area adjacent to the marine area. 

■ Rail Crane – Remaining concrete foundations and footings. 

■ Other Remaining Structures and Remnant Debris - Other remaining structures (such as 

bulkheads) and remnant debris (such as wood and concrete) present that will interfere with 

cleanup actions in the upland marine area.  

Note that the remaining structures (piling, foundation, etc.) associated with the former 

Maintenance Building will be removed as part of removing soil and metal debris (see 

Section 8.6.1.2). 

Structures to be demolished as part of marine area demolition activities include the following: 

■ Buttresses/Foundations Along Shoreline – Multiple large concrete buttresses/foundations are 

present on the shoreline east of the former Tank Shop, Structural Shop, and Paint Shop in the 

marine area. 

■ Rail Crane – Remaining wood components and concrete foundations and footings present in 

the marine area. 
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■ Other Remaining Structures and Remnant Debris - Other remaining structures, piling, and 

remnant debris present in the marine area that will interfere with the remedial actions within 

the identified sediment area. 

For cost estimating purposes it is assumed that all demolition, removal, and disposal or recycling 

would be expected to be performed using land-based equipment during low tide.  Demolition 

materials would be removed from the Site and recycled to the extent practicable or disposed of at 

an appropriate disposal facility. 

8.6.1.2. EXCAVATION AND OFF-SITE DISPOSAL OF MATERIAL CONTRIBUTING TO GROUNDWATER 

EXCEEDANCES 

As discussed in Section 7.0 of the RI, soil and metal debris containing metals at concentrations 

greater than cleanup levels is present at the surface within the footprint of the former Maintenance 

Building and along the upper shoreline in the central portion of the Site (Figure 13).  Groundwater 

adjacent to and downgradient of these areas exceeds cleanup levels.  As discussed in Section 

8.5.2, remediation of groundwater (natural attenuation of metals in groundwater) is not effective 

without removal of the source of the metals contamination.  Therefore, for the remedial action to 

be protective of groundwater, the source of metals contamination to groundwater must be 

removed.  Natural attenuation is anticipated to be an effective remedy for groundwater after 

source removal. 

Figure 19 identifies the approximate areas to be excavated to remove metal debris and metals 

contaminated soil that is the source of metals contamination in groundwater as part of Remedial 

Alternative 1.  Soil in the area of the former Maintenance Building would be excavated to an 

approximate depth of 2 feet below the existing ground surface to remove metal debris observed at 

the surface and soil with metals concentrations greater than the cleanup levels.  Metal debris 

located along the upper shoreline would be excavated to an assumed depth of 3 feet.   

The excavated soil and metal debris would be characterized for disposal as required by MTCA, the 

Washington State Dangerous Waste Regulations and the disposal facility.  The contaminated soil is 

anticipated to fall into two categories:  non-dangerous waste suitable for disposal at a Subtitle D 

landfill (or similar facility approved by the local permitting agency and Ecology) or Dangerous Waste 

requiring disposal at a Subtitle C landfill. 

For soil to be categorized as non-dangerous waste and suitable for disposal at a Subtitle D landfill 

(or similar facility approved by the local permitting agency and Ecology), it would be necessary to 

demonstrate that Site contaminants are not present at concentrations greater than 10 times the 

Universal Treatment Standards (UTS), as defined in 40 CFR 268.48 and/or the results of TCLP 

testing for metals that indicate that the excavated material does not designate as Dangerous 

Waste based on Toxicity Characteristic Criteria (WAC 173-303-100). 

It is anticipated that some of the excavated soil and/or metal debris would designate as Dangerous 

Waste and therefore, would be precluded from disposal at a Subtitle D (or similar) landfill.  For cost 

estimating purposes in the FS, it is assumed that 25 percent of the soil and metal debris excavated 

from the former Maintenance Building and shoreline in the central portion of the Site would fail 

TCLP and thus would need to be disposed of at a Subtitle C landfill. 
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8.6.1.3. EXCAVATION AND OFF-SITE DISPOSAL OF GASOLINE-CONTAMINATED SOIL 

As discussed in Section 7.0 of the RI, gasoline concentrations greater than cleanup levels are 

present in soil within the footprint of the former Maintenance Building and adjacent to the former 

Maintenance Building to the north (Figure 14).  As BTEX data is not currently available for these 

locations, it has been assumed for the purposes of this RI/FS, that BTEX compounds are present at 

concentrations greater than soil cleanup levels and concentrations that would result in soil vapor 

intrusion and an inhalation exposure above acceptable risk levels.  Therefore, the gasoline 

contaminated soil would need to be addressed as part of the remedial alternatives. 

Figure 19 identifies the areas to be excavated to remove gasoline contaminated soil as part of 

Remedial Alternative 1 and includes:   

■ Soil in a relatively small area north of the former Maintenance Building would be excavated to 

an approximate depth of 13 feet bgs to remove soil contaminated with gasoline-range 

petroleum hydrocarbons. 

■ Soil in a small area within the eastern portion of the former Maintenance Building would be 

excavated to an approximate depth of 6 feet bgs to remove soil contaminated with gasoline-

range petroleum hydrocarbons.  This area overlaps with the area of metals-contaminated soil 

mentioned above, but the gasoline-contaminated soil would be expected to be located deeper. 

The excavated soil and metal debris would be characterized for disposal as required by MTCA, the 

Washington State Dangerous Waste Regulations and the disposal facility.  The gasoline 

contaminated soil is anticipated be non-dangerous waste suitable for disposal at a Subtitle D 

landfill (or similar facility approved by the local permitting agency and Ecology). 

8.6.1.4. UST DECOMMISSIONING AND EXCAVATION AND OFF-SITE DISPOSAL OF DIESEL CONTAMINATED SOIL 

A UST, located southwest of the former Tank Shop (Figure 19) has been identified to be the likely 

source of diesel contaminated soil in this area.  Information was not identified indicating that the 

UST was decommissioned or removed.  Therefore, the UST remains a potential source of petroleum 

hydrocarbons to the surrounding soil and groundwater.  As part of Remedial Action Alternative 1, 

the UST would be decommissioned and removed in accordance with local and state UST 

regulations and the associated diesel-contaminated soil would be excavated and disposed of off-

site.  

Soil in the vicinity of the UST would be excavated to an approximate depth of 7 feet bgs to remove 

soil contaminated with diesel-range petroleum hydrocarbons based on soil analytical data 

presented in the RI.  Excavated soil would be characterized for disposal as required by MTCA, the 

Washington State Dangerous Waste Regulations and the disposal facility.  Based on soil samples 

collected in the vicinity of the UST, the contaminated soil would be expected to be categorized as 

non-dangerous waste suitable for disposal at a Subtitle D landfill (or similar facility approved by the 

local permitting agency and Ecology).  For cost estimating purposes in the FS, it is assumed that all 

of the diesel-contaminated soil removed adjacent to the UST would be disposed of at a Subtitle D 

(or similar) landfill. 

8.6.1.5. UPLAND AREA CAPPING 

As part of Remedial Alternative 1, contaminated soil in the upland area would be capped to isolate 

the soil and limit the exposure of humans and ecological receptors to the contaminated soil that 
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remains at the Site.  The specific future development plans for the Site are unknown at this time, 

but it is anticipated that the Site will be used as a mixed commercial/residential property.  The 

property is expected to be developed with a mixture of buildings, pavement, planting areas and 

vegetative cover.   

For the purposes of this FS it is assumed that the cap on half of the upland area would be 

composed of infrastructure (i.e., buildings with concrete floors, etc.) and pavement (i.e., asphalt or 

concrete) while the cap on the remaining half of the upland area would be composed of soil 

(i.e., planting areas, vegetative cover) or aggregate (i.e., gravel, etc.).  In the areas where a soil or 

aggregate material is used as cap, a geotextile will be placed between the contaminated soil and 

capping material to act as a visual indication of the limits of the cap.  Then a 2-foot thick layer of 

clean soil or aggregate would be placed to create a physical barrier between the contaminated soil 

and Site users.  Figure 19 identifies the extent of capping associated with Remedial Alternative 1.  

For cost estimating purposes in the FS, it is assumed that 50 percent of the upland cap area will be 

a soil cap, 25 percent of the area will be an asphalt pavement cap, and the remaining 25 percent 

of the area will be capped by structures (i.e., buildings with concrete floors, etc.).  

8.6.1.6. GROUNDWATER MONITORING 

The removal and off-site disposal of metal debris and soil containing metals is anticipated to result 

in a reduction of metals concentrations in groundwater thereby alleviating the need for active 

groundwater remediation.  To verify that the removal of metals-contaminated soil and metal debris 

is effective at reducing metals concentrations in groundwater and that natural attenuation of 

groundwater is occurring, new monitoring wells would be installed near the point of compliance 

adjacent to the shoreline following completion of the soil and metal debris removal activities.   

For cost estimating purposes, it is assumed that the existing monitoring wells would be 

decommissioned as part of remedial actions at the Site and that four new monitoring wells would 

be installed adjacent to the shoreline to monitor the natural attenuation of metals concentrations 

in groundwater.  The monitoring wells would be sampled and analyzed for contaminant 

concentrations as well as indicators of natural attenuation during at least eight monitoring events 

to demonstrate that impacts to groundwater have been addressed.  Groundwater monitoring would 

be conducted on a quarterly basis for the first year.  Ecology would then review the groundwater 

data to determine if quarterly monitoring should continue or if the frequency can be reduced (such 

as annual or semi-annual). 

8.6.1.7. STORMWATER COLLECTION AND CONVEYANCE SYSTEM 

As discussed in the RI, the stormwater collection and conveyance system is a likely transport 

pathway for contaminated soil and groundwater to the marine waters of Budd Inlet.  This remedial 

alternative includes removal and replacement of the existing stormwater collection and 

conveyance system.  The following assumptions regarding replacement of the stormwater 

collection and conveyance system have been made for cost estimating purposes as part of the FS: 

■ The four existing outfalls and associated piping will be replaced with new material that is 

sealed or gasketed to not allow infiltration out of or into the stormwater conveyance system.  

■ Installation of 16 new catch basins at the Site. 
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■ Lining the trenches used for installation of the new stormwater system with geotextile and 

backfilling the trenches with clean, imported material. 

■ Connecting new stormwater conveyance and collection piping to any existing upstream 

stormwater piping. 

It is important to note that the replacement of the stormwater collection and conveyance system  

would need to be integrated with the specific needs of future development at the Site and the 

quantity assumptions identified above (i.e., 16 catch basins) are conceptual in nature and are only 

for cost estimating purposes as part of development of the FS. 

8.6.1.8. MARINE AREA CAPPING 

As part of Remedial Alternative 1, the sediment in the marine area containing multiple 

contaminants (i.e., metals, petroleum hydrocarbons, PAHs, and phthalates) at concentrations 

greater than SMS SQS levels would be capped.  The SMS SQS levels correspond to a sediment 

quality that will result in no adverse effects on biological resources and no significant health risk to 

humans (WAC 173-204).  The portion of the marine area to be capped is identified in Figure 19.  

The contaminated sediment would be capped to isolate and contain the sediment and limit the 

exposure of humans and ecological receptors to the contaminants present in the sediment.  

Isolated areas will remain outside of the area to be capped that contain sediment with phthalates 

at concentrations greater than SMS SQS levels.  Monitored natural recovery would be applied to 

the remaining areas with phthalates at concentrations greater than SMS SQS levels. 

The sediment cap that is placed at the Site would be comprised of a 3-foot thick layer of sand as 

containment and to provide a suitable habitat for benthic species on the lower shoreline and a 

composite cap comprised of a sand and gravel confinement layer with an armored surface layer to 

prevent erosion in the upper shoreline.  Design of the cap for the marine area would require 

modeling the wave strength and shoreline stability to identify the final cap thickness and grain size 

of the cap components and armoring.  The cap for the marine area would likely be composed of a 

combination of sand, gravel, armoring (i.e., riprap and/or quarry spalls), and habitat mix.  To the 

extent practical, capping would incorporate habitat enhancement features.   

As discussed in Section 8.5.4.3 above, placement of a cap on the existing sediment surface raises 

the surface elevation and can cause a loss of aquatic habitat in near-shore areas that may require 

compensatory mitigation.  The capping proposed as part of Remedial Action Alternative 1 would 

likely require mitigation for the loss of marine habitat due to an increase in the existing sediment 

elevation across the central and northern portions of the marine area.  An evaluation of potential 

mitigation, development of a mitigation plan, and estimation of mitigation costs has not been 

performed as part of this FS. 

8.6.1.9. NATURAL RECOVERY OF CONTAMINATED SEDIMENT 

Sediment present beyond the area identified above for sediment capping (Figure 19) contains 

phthalates at concentrations greater than the cleanup levels (Figure 17).  Natural recovery was 

identified for sediment in this area as part of Remedial Alternative 1 based on a reduction in 

source loading from the Site as a result of the remedial actions to be performed as part of 

Remedial Alternative 1 and the estimated deposition rates and phthalate concentrations identified 

in recent studies of Budd Inlet.   
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Completion of upland and marine area capping and removal and replacement of the stormwater 

collection and conveyance system as part of Remedial Alternative 1 is anticipated to substantially 

reduce the source loading of contaminants from upland media to sediment present in the area 

identified for natural recovery.  Additionally, as identified in Section 8.5.4.2, a study to characterize 

deposition rates in Budd Inlet indicated that sediment accumulation rates range from 

approximately 0.7 to 0.9 cm/yr, which would provide additional sediment to the natural recovery 

area.  A separate study performed to characterize contaminant concentrations in sediment in Budd 

Inlet indicates that the concentrations of phthalates in sediment in areas adjacent to the Site are 

substantially less than the cleanup levels (Appendix E) indicating that sediment that is being 

deposited in areas adjacent to the Site are well below the cleanup level.  Therefore, based on a 

reduction in contaminant loading and anticipated deposition of sediment with concentrations of 

phthalates less than cleanup levels, it is anticipated that natural recovery would reduce phthalate 

concentrations to below cleanup levels in a reasonable time frame. 

Monitoring of contaminant concentrations in sediment outside of the sediment cap area would be 

needed to confirm that natural recovery would reduce contaminant concentrations to below 

cleanup levels in a reasonable time frame.  Monitoring of the natural recovery of sediment would 

include periodic sampling and analysis of surface sediment in the natural recovery area.  For cost 

estimating purposes in the FS, it is assumed that six monitoring events will be conducted to 

demonstrate that natural recovery of sediment is occurring. 

8.6.1.10. INSTITUTIONAL CONTROLS 

Institutional controls will be required for capping the upland and marine areas of the Site as 

contaminated soil and sediment will remain beneath the caps.  Institutional controls such as 

environmental convents or deed restrictions would be necessary to ensure that the future activities 

and development at the Site properly maintain the caps that are installed to contain the 

contaminated soil and sediment that is left in place.  Environmental covenants would likely require 

periodic monitoring and maintenance and preparation of a soil management plan.  A soil 

management plan would specify the requirements for performing invasive work in areas where 

contaminated soil and sediment remains in place.   

8.6.2. Remedial Alternative 2 – Upland Area Capping and Marine Area Hot Spot Removal 

Remedial Alternative 2 includes the following in the areas identified in Figure 20:  

■ Capping contaminated upland soil using a combination of capping methods; 

■ Removal of sediment hot spots containing the most contaminated sediment at the Site 

including sediment with contaminant concentrations greater than SMS CSL levels; 

■ Natural recovery in areas where sediment removal is not being performed;  

■ Excavation of metals-contaminated soil and debris that are a source to groundwater 

contamination; 

■ Excavation of gasoline-contaminated soil that may be a source of vapor intrusion; and 

■ Removal of a UST and associated petroleum-contaminated soil.  
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The specific remedial actions to be performed at the Site as part of Remedial Alternative 2 include 

the following: 

■ Site preparation including demolition of existing structures and infrastructure in the upland and 

marine areas of the Site (same as Remedial Alternative 1). 

■ Excavation and off-site disposal of approximately 770 cubic yards of metals-contaminated soil 

and approximately 470 cubic yards of metal debris contributing to contamination in 

groundwater (same as Remedial Alternative 1). 

■ Excavation and off-site disposal of approximately 140 cubic yards of gasoline contaminated 

soil (Same as Remedial Alternative 1). 

■ Excavation and removal/off-site disposal of the UST and approximately 680 cubic yards of 

associated diesel-contaminated soil located adjacent to the former Tank Shop (same as 

Remedial Alternative 1). 

■ Placing a 2-foot thick soil or aggregate cap over approximately 68,400 square feet (1.6 acres) 

of contaminated soil at the Site to limit potential exposure of human and ecological receptors 

to contaminants in the upland area of the Site (same as Remedial Alternative 1). 

■ Placing asphalt or concrete pavement or structures to cap approximately 34,200 square feet 

(0.8 acres) of the Site to limit potential exposure of human and ecological receptors to 

contaminants in the upland area of the Site (same as Remedial Alternative 1). 

■ Removal and replacement of the existing stormwater collection and conveyance system to limit 

transport of contaminated upland media (i.e., stormwater runoff, soil, and groundwater) to 

surface water and sediment in the marine area (same as Remedial Alternative 1). 

■ Installation of monitoring wells to monitor the natural attenuation of groundwater (same as 

Remedial Alternative 1). 

■ Removal and off-site disposal of approximately 2,500 cubic yards of the most contaminated 

sediment located in the marine area of the Site. 

■ Monitoring the natural recovery of contaminated sediment in the marine area of the Site 

outside of the area of hot spot removal. 

■ Implementation of institutional controls such as deed restrictions for contaminated soil and 

sediment that is left in place (same as Remedial Alternative 1). 

The remedial actions for the upland area to be performed as part of Remedial Alternative 2 are the 

same as Remedial Alternative 1 and are described in Sections 8.6.1.1 through 8.6.1.7.  

Additionally, the institutional controls required for Remedial Alternative 2 are the same as 

Remedial Alternative 1 and are described in Section 8.6.1.10.  The following sections provide 

descriptions of the components of Remedial Alternative 2 in the marine area. 

8.6.2.1. MARINE AREA HOT SPOT REMOVAL 

As part of Remedial Alternative 2, sediment in the nearshore marine area containing the highest 

concentrations of multiple contaminants (i.e., metals, petroleum hydrocarbons, PAHs, and 

phthalates) and at concentrations greater than SMS CSL levels would be removed and disposed of 

off-site.  The SMS CSL levels correspond to chemical concentrations that result in minor adverse 
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effects to the benthic community (WAC 173-204). The extent of the marine area hot spot removal 

is identified in Figure 20.  The hot spot removal would include dredging to a maximum depth of 

3 feet below the mudline and backfilling with imported material.  Areas in the nearshore marine 

area where contaminant concentrations are greater than the cleanup level after dredging to a 

depth of 3 feet, will be capped with 3 feet of capping material to isolate and contain the remaining 

sediment and limit the exposure of human and ecological receptors to the contaminants present in 

the sediment.  Remedial Alternative 2 will remove nearshore sediment with the highest 

contaminant concentrations as well as allow placement of a cap in areas where contaminated 

sediment remains at depth without changing the elevation of the sediment surface, alleviating the 

need for mitigation for loss of aquatic habitat.  

Hot spot removal would encompass the following contaminants and areas: 

■ Sediment on or near the shoreline with PAH concentrations greater than the SMS CSL 

(i.e., RI-S-2, RI-S-4, T1B-SED) (Tables 24 and 25 and Figure 16). 

■ Sediment on or near the shoreline with phthalate concentrations greater than the SMS CSL 

(i.e., RGS7, RGS8, T1-SED, T1B-SED) (Tables 24 and 25 and Figure 17). 

■ Sediment on the northern portion of the shoreline with petroleum hydrocarbon concentrations 

greater than the cleanup level (i.e., RGS8) (Table 24 and Figure 15). 

■ Sediment in the area east of the Structural Shop and former Tank Shop with mercury 

concentrations greater than the SMS CSL (i.e., RI-S-2, RI-S-3, and RGS7) (Table 24 and 

Figure 13).  

In the area were mercury is present in sediment (see Figure 18), it is assumed that dredging will be 

performed to the maximum depth of 3 feet and backfill material will be placed as a cap because 

the sediment remaining at the base of the dredge area upon completion of dredging will contain 

contaminant concentrations greater than the cleanup level.  In areas where PAHs, phthalates, and 

petroleum hydrocarbons are present and mercury is not present, it is assumed that dredging will be 

performed to a depth of 2 feet below the mudline and backfill material will not be considered to be 

a cap because sediment remaining at the base of the dredge area upon completion of dredging will 

have contaminant concentrations less than the cleanup level.  

It is anticipated that a total of approximately 2,500 cubic yards of sediment would be removed and 

disposed of off-site in a Subtitle D landfill (or similar facility approved by the local permitting agency 

and Ecology) as part of Remedial Alternative 2.  The sediment removed would be replaced with 

clean imported backfill material to maintain bathymetric elevations.  For cost estimating purposes 

it is assumed that marine area hot spot removal would be conducted using land-based 

construction equipment and temporary sheet piling to conduct dredging/ excavation without tidal 

inundation.  To the extent practical, backfill placement would incorporate habitat enhancement 

features.   

8.6.2.2. NATURAL RECOVERY OF CONTAMINATED SEDIMENT 

Similar to Remedial Alternative 1, sediment present beyond the area identified above for marine 

area hot spot removal (Figure 20) contains phthalates at concentrations greater than the cleanup 

levels.  Natural recovery was identified for sediment in this area as part of Remedial Alternative 2 

based on a reduction in source loading from the Site as a result of the remedial actions to be 
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performed as part of Remedial Alternative 2 and the estimated deposition rates and phthalate 

concentrations identified in recent studies of Budd Inlet.   

Completion of upland area capping, marine area hot spot removal, and removal and replacement 

of the stormwater collection and conveyance system as part of Remedial Alternative 2 is 

anticipated to substantially reduce the source loading of contaminants from upland media to 

sediment in the area identified for natural recovery.  As discussed in Section 8.5.4.2, based on a 

reduction in contaminant loading and anticipated deposition of sediment with concentrations of 

phthalates less than cleanup levels, it is anticipated that natural recovery would reduce phthalate 

concentrations to below cleanup levels in a reasonable time frame. 

Monitoring of contaminant concentrations in sediment outside of the marine area hot spot removal 

would be needed to confirm that natural recovery would reduce contaminant concentrations to 

below cleanup levels in a reasonable time frame.  Monitoring of the natural recovery of sediment 

would include periodic sampling and analysis of surface sediment in the natural recovery area.  For 

the cost estimating purposes in the FS it is assumed that six monitoring events will be conducted 

to demonstrate that natural recovery of sediment is occurring. 

8.6.3. Remedial Alternative 3 – Upland Area Capping and Marine Area Removal 

Remedial Alternative 3 includes the following in the area identified in Figure 21:  

■ Capping contaminated upland soil using a combination of capping methods; 

■ Removal of sediment containing multiple contaminants at concentrations greater than SMS 

SQS levels; 

■ Natural recovery in areas where sediment removal is not being performed;  

■ Excavation of metals-contaminated soil and debris that are a source to groundwater 

contamination; 

■ Excavation of gasoline-contaminated soil that may be a source of vapor intrusion; and 

■ Removal of a UST and associated petroleum contaminated soil.  

The specific remedial actions to be performed at the Site as part of Remedial Alternative 3 include 

the following: 

■ Site preparation including demolition of existing structures and infrastructure in the upland and 

marine areas of the Site (same as Remedial Alternatives 1 and 2). 

■ Excavation and off-site disposal of approximately 770 cubic yards of metals-contaminated soil 

and approximately 470 cubic yards of metal debris contributing to contamination in 

groundwater (same as Remedial Alternatives 1 and 2). 

■ Excavation and off-site disposal of approximately 140 cubic yards of gasoline contaminated 

soil (Same as Remedial Alternatives 1 and 2). 

■ Excavation and removal/off-site disposal of the UST and approximately 680 cubic yards of 

associated diesel-contaminated soil located adjacent to the former Tank Shop (same as 

Remedial Alternatives 1 and 2). 
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■ Placing a 2-foot thick soil or aggregate cap over approximately 68,400 square feet (1.6 acres) 

of contaminated soil at the Site to limit potential exposure of human and ecological receptors 

to contaminants in the upland area of the Site (same as Remedial Alternatives 1 and 2). 

■ Placing asphalt or concrete pavement or structures to cap approximately 34,200 square feet 

(0.8 acres) of the Site to limit potential exposure of human and ecological receptors to 

contaminants in the upland area of the Site (same as Remedial Alternatives 1 and 2). 

■ Removal and replacement of the existing stormwater collection and conveyance system to limit 

transport of contaminated upland media (i.e., stormwater runoff, soil, and groundwater) to 

surface water and sediment in the marine area (same as Remedial Alternatives 1 and 2). 

■ Installation of monitoring wells to monitor the natural attenuation of groundwater (same as 

Remedial Alternatives 1 and 2). 

■ Removal and off-site disposal of approximately 5,200 cubic yards of the contaminated 

sediment located in the marine area of the Site. 

■ Monitoring the natural recovery of contaminated sediment in the marine area of the Site 

outside of the area of sediment removal (same as Remedial Alternatives 1 and 2). 

■ Implementation of institutional controls such as deed restrictions for contaminated soil and 

sediment that is left in place (same as Remedial Alternatives 1 and 2). 

The remedial actions for the upland area to be performed as part of Remedial Alternative 3 are the 

same as Remedial Alternatives 1 and 2 and are described in Sections 8.6.1.1 through 8.6.1.7.  

Additionally, natural recovery required for Remedial Alternative 3 is the same as for Remedial 

Alternatives 1 and 2 and are described in Sections 8.6.1.9 and 8.6.2.2 and the institutional 

controls required for Remedial Alternative 3 are the same as Remedial Alternative 1 and are 

described in Section 8.6.1.10.  The following section provides a description of the components of 

Remedial Alternative 3 in the marine area. 

8.6.3.1. MARINE AREA REMOVAL 

As part of Remedial Alternative 3, sediment in the marine area containing multiple contaminants 

(i.e., metals, petroleum hydrocarbons, PAHs, and phthalates) at concentrations greater than SMS 

SQS levels would be removed and disposed of off-site.  The extent of the marine area removal is 

identified in Figure 21. 

The marine area removal would include dredging to remove all sediment containing multiple 

contaminants at concentrations greater than the SMS SQS levels within the area shown in 

Figure 21.  The SMS SQS levels correspond to a sediment quality that will result in no adverse 

effects on biological resources and no significant health risk to humans (WAC 173-204).  Sampling 

would be performed upon completion of dredging within the sediment removal area to confirm that 

contaminant concentrations were less than the SMS SQS levels prior to backfilling with clean 

imported material.  Isolated areas will remain outside of the removal area that contains phthalates 

at concentrations greater than SMS SQS levels.  Monitored natural recovery would be applied to 

the remaining areas with phthalates at concentrations greater than SMS SQS levels. 

The following provides additional detail regarding the depth and extent of soil excavation activities 

to be performed as part of Remedial Alternative 3: 
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■ Sediment east of the Structural Shop and former Tank Shop in the central portion of the 

marine area would be dredged to an approximate depth of 5 feet below mudline to remove 

metals-contaminated sediment.  PAH- and phthalate-contaminated sediment also exists in this 

area, at depths less than 5 feet below mudline. 

■ Sediment in the remainder of the marine area identified for removal (see Figure 21) would be 

dredged to an approximate depth of 2 feet below mudline to remove petroleum hydrocarbon-, 

PAH- and phthalate-contaminated sediment. 

It is anticipated that a total of approximately 5,200 cubic yards of sediment would be removed and 

disposed of off-site in a Subtitle D landfill (or similar facility approved by the local permitting agency 

and Ecology) of as part of Remedial Alternative 3.  The sediment removed would be replaced with 

clean imported backfill material to maintain the current elevations.  For cost estimating purposes it 

is assumed that marine area removal would be conducted using land-based construction 

equipment and temporary sheet piling to conduct dredging/excavation without tidal inundation.  To 

the extent practical, backfill placement would incorporate habitat enhancement features. 

8.6.4. Remedial Alternative 4 – Upland Area and Marine Area Removal 

Remedial Alternative 4 includes the following in the area identified in Figure 22:  

■ Removal of upland soil with contaminants at concentrations greater than the cleanup levels; 

■ Removal of sediment containing multiple contaminants at concentrations greater than SMS 

SQS levels; 

■ Natural recovery in areas where sediment removal is not being performed; and 

■ Removal of a UST and associated petroleum contaminated soil.  

The specific remedial actions to be performed at the Site as part of Remedial Alternative 4 include 

the following: 

■ Site preparation including demolition of existing structures and infrastructure in the upland and 

marine areas of the Site (same as Remedial Alternatives 1 through 3). 

■ Excavation and off-site disposal of approximately 470 cubic yards of metal debris along the 

shoreline (same as Remedial Alternatives 1 through 3). 

■ Excavation and removal/offsite disposal of the UST and approximately 680 cubic yards of 

diesel-contaminated soil located adjacent to the former Tank Shop (same as Remedial 

Alternatives 1 through 3). 

■ Excavation and off-site disposal of approximately 24,000 cubic yards of contaminated soil from 

the upland area to remove all soil with contaminant concentrations greater than the cleanup 

levels. 

■ Removal and off-site disposal of approximately 5,200 cubic yards of the contaminated 

sediment located in the marine area of the Site (same as Remedial Alternative 3). 

■ Monitoring the natural recovery of contaminated sediment in the marine area of the Site 

outside of the area of sediment removal (same as Remedial Alternative 1 and 2). 
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The remedial actions for the marine area to be performed as part of Remedial Alternative 4 are the 

same as Remedial Alternative 3 and are described in Sections 8.6.3.1 and 8.6.2.2.  Additionally, 

demolition of existing structures and infrastructure and UST removal to be performed as part of 

Remedial Alternative 4 are the same as Remedial Alternative 1 and are described in Sections 

8.6.1.1 and 8.6.1.3, respectively.   

Stormwater collection and conveyance system improvements would not be necessary as part of 

remedial actions because Remedial Alternative 4 would be expected to remove all contaminants in 

soil that are greater than cleanup levels.  Therefore, contaminated upland media would not be 

expected to infiltrate into the conveyance system.  Upgrades to the stormwater system would still 

be needed at the Site after the contaminated material is removed from the upland to replace the 

stormwater system as part of Site redevelopment but not as part of the remedial action.  

Institutional controls would not be needed (or would be minimal) because contamination is not 

anticipated to be left in place.  Finally, monitoring of the natural attenuation of groundwater is not 

included because the potential source material would be removed and soil with residual 

groundwater at concentrations greater than cleanup levels would also be removed as part of 

Remedial Alternative 4.  Therefore, any groundwater monitoring following Remedial Alternative 4 

would be categorized as performance monitoring since no contamination would be left in place.  

The following sections provide further descriptions of the components of Remedial Alternative 4 in 

the upland area. 

8.6.4.1. UPLAND AREA REMOVAL 

Remedial Alternative 4 includes removal of all upland soil with contaminant concentrations greater 

than cleanup levels.  Figure 22 identifies the area of upland removal activities for Remedial 

Alternative 4.   

Approximately 24,000 cubic yards of soil and metal debris would be excavated and disposed of 

offsite to removal all soil with contaminant concentrations greater than the cleanup levels.  Upon 

completion of excavation activities, the upland area would be backfilled with clean, import material.  

The following provides additional detail regarding the depth and extent of soil excavation activities 

to be performed as part of Remedial Alternative 4:   

■ Soil in the footprint of the former Maintenance Building would be excavated to an approximate 

depth of 2 feet bgs to remove metals contaminated soil and metal debris (same as Remedial 

Alternatives 1 through 3). 

■ Soil east of the Paint Shop has lead and mercury contamination and soil in this area would be 

excavated to an approximate depth of 6 feet bgs. 

■ Soil in a relatively small area north of the former Maintenance Building would be excavated to 

an approximate depth of 13 feet bgs to remove soil contaminated with gasoline-range 

petroleum hydrocarbons (Same as Remedial Alternatives 1 through 3). 

■ Soil in a small area within the eastern portion of the former Maintenance Building would be 

excavated to an approximate depth of 6 feet bgs to remove soil contaminated with gasoline-

range petroleum hydrocarbons (Same as Remedial Alternatives 1 through 3).  This area 
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overlaps with the area of metals-contaminated soil mentioned above, but the gasoline-

contaminated soil would be expected to be located deeper. 

■ Soil near the southeast corner of the former Maintenance Building would be excavated to an 

approximate depth of 2 feet bgs to remove soil contaminated with diesel- and oil-range 

hydrocarbons. 

■ Soil in a relatively small area on the north side of the Structural Shop would be excavated to an 

approximate depth of 4 feet bgs to remove soil contaminated with oil-range hydrocarbons. 

■ Soil east of the Paint Shop would be excavated to an approximate depth of 5 feet bgs to 

remove soil contaminated with diesel-range hydrocarbons. 

■ Metals debris along the shoreline would be excavated to an approximate depth of 3 feet bgs 

(same as Remedial Alternatives 1 through 3). 

■ Soil across the remaining portion of the Site would be excavated to an average depth of 

4.5 feet to remove soil contaminated with PAHs.  

The soil removed as part of Remedial Alternative 4 is anticipated to fall into two categories:  non-

dangerous waste suitable for disposal at a Subtitle D landfill (or similar facility approved by the 

local permitting agency and Ecology) or Dangerous Waste requiring disposal at a Subtitle C landfill.  

For soil to be categorized as non-dangerous waste and suitable for disposal at a Subtitle D (or 

similar) landfill, it would be necessary to demonstrate that Site contaminants are not present at 

concentrations greater than 10 times the UTS, as defined in 40 CFR 268.48 and/or the results of 

TCLP testing for metals that indicate that the excavated material does not designate as Dangerous 

Waste based on Toxicity Characteristic Criteria (WAC 173-303-100).  It is anticipated that some of 

the excavated soil and/or metal debris would designate as Dangerous Waste and therefore, would 

be precluded from disposal at a Subtitle D (or similar) landfill.  For cost estimating purposes in the 

FS, it is assumed that 25 percent of the soil and metal debris excavated from the former 

Maintenance Building and shoreline in the central portion of the Site would fail TCLP and thus 

would be disposed of at a Subtitle C landfill. 

8.7. Evaluation Criteria 

This section presents a description of the threshold requirements for cleanup actions under MTCA 

and the additional criteria used in this FS to evaluate the cleanup action alternatives. 

8.7.1.  Threshold Requirements 

Remedial actions performed under MTCA must comply with basic threshold requirements.  

Remedial action alternatives that do not comply with the threshold requirements are not 

considered suitable remedial actions under MTCA.  As provided in WAC 173-340-360(2)(a), the 

four threshold requirements for remedial actions are that they must: 

■ Protect human health and the environment; 

■ Comply with cleanup standards; 

■ Comply with applicable state and federal laws; and 

■ Provide for compliance monitoring. 
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The following further describe the threshold requirements. 

8.7.1.1. PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

The results of remedial actions performed under MTCA must ensure that both human health and 

the environment are protected. 

8.7.1.2. COMPLIANCE WITH CLEANUP STANDARDS 

Compliance with cleanup standards requires, in part, that cleanup levels are met at the applicable 

points of compliance.  If a remedial action does not comply with cleanup standards, the remedial 

action is an interim action, not a remedial action.  Where a remedial action involves containment of 

soils with hazardous substance concentrations exceeding cleanup levels at the point of 

compliance, the remedial action may be determined to comply with cleanup standards, provided 

the requirements specified in WAC 173-340-740(6)(f) are met. 

8.7.1.3. COMPLIANCE WITH APPLICABLE STATE AND FEDERAL LAWS 

Remedial actions conducted under MTCA must comply with applicable state and federal laws.  The 

term “applicable state and federal laws” includes legally applicable requirements and those 

requirements that Ecology determines to be relevant and appropriate as described in 

WAC 173-340-710. 

8.7.1.4. PROVISION FOR COMPLIANCE MONITORING  

The remedial action must allow for compliance monitoring in accordance with WAC 173-340-410.  

Compliance monitoring consists of protection monitoring, performance monitoring and 

confirmational monitoring.  Protection monitoring is conducted to confirm that human health and 

the environment are adequately protected during construction and the operation and maintenance 

period of a cleanup action.  Performance monitoring is conducted to confirm that the remedial 

action has attained cleanup standards and, if appropriate, remediation levels or other performance 

standards.  Confirmational monitoring (soil, groundwater, and/or sediment) is conducted to confirm 

the long-term effectiveness of the remedial action once cleanup standards and, if appropriate, 

remediation levels or other performance standards have been attained. 

8.7.2. Other MTCA Requirements 

Under MTCA, when selecting from the alternatives that meet the minimum requirements, the 

alternatives shall be further evaluated against the following additional criteria: 

■ Use permanent solutions to the maximum extent practicable [WAC 173-340-360(2)(b)(i)].  

MTCA requires that when selecting from remedial action alternatives that fulfill the threshold 

requirements, the selected action shall use permanent solutions to the maximum extent 

practicable [WAC 173-340-360(2)(b)(i)].  MTCA specifies that the permanence of these 

qualifying alternatives shall be evaluated by balancing the costs and benefits of each of the 

alternatives using a “disproportionate cost analysis” in accordance with WAC 173-340-

360(3)(e).  The criteria for conducting this analysis are described in Section 9.7.2.1 below. 

■ Provide a reasonable restoration time frame [WAC 173-340-360(2)(b)(ii)].  In accordance with 

WAC 173-340-360(2)(b)(ii), MTCA places a preference on those remedial action alternatives 

that, while equivalent in other respects, can be implemented in a shorter period of time.  MTCA 
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includes a summary of factors to be considered in evaluating whether a remedial 

action provides for a reasonable restoration time frame [WAC 173-340-360(4)(b)]. 

■ Consideration of Public Concerns [WAC 173-340-360(2)(b)(iii)].  Ecology will consider public 

comments submitted during the RI/FS process in making its preliminary selection of an 

appropriate remedial action alternative.  This preliminary selection is subject to further public 

review and comment when the proposed remedy is published in the draft CAP. 

8.7.2.1. MTCA DISPROPORTIONATE COST ANALYSIS 

The MTCA disproportionate cost analysis (DCA) is used to further evaluate which of the alternatives 

that meet the threshold requirements are permanent to the maximum extent practicable.  This 

analysis involves comparing the costs and benefits of alternatives and selecting the alternative 

whose incremental costs are not disproportionate to the incremental benefits.  The evaluation 

criteria for the disproportionate cost analysis are specified in WAC 173-340-360(2) and (3), and 

include protectiveness, permanence, cost, long-term effectiveness, management of short-term 

risks, implementability and consideration of public concerns.   

As outlined in WAC 173-340-360(3)(e), MTCA provides a methodology that uses the criteria listed 

below to determine whether the costs associated with each remedial alternative are 

disproportionate relative to the incremental benefit of the alternative above the next lowest-cost 

alternative.  The comparison of benefits relative to costs may be quantitative, but will often be 

qualitative.  When possible for this FS, quantitative factors such as mass of contaminant removed 

or percentage of area of impacts remaining were compared to costs for the alternatives evaluated, 

but many of the benefits associated with the criteria described below were necessarily evaluated 

qualitatively.  Costs are disproportionate to benefits if the incremental costs of the more 

permanent alternative exceed the incremental degree of benefits achieved by the other lower-cost 

alternative [WAC 173-340-360(e)(i)].  Where two or more alternatives are equal in benefits, Ecology 

selects the less costly alternative [WAC 173-340-360(e)(ii)(c)]. 

Each of the MTCA criteria used in the DCA is described below. 

PROTECTIVENESS 

The overall protectiveness of a cleanup action alternative is evaluated based on several factors.  

First, the extent to which human health and the environment are protected and the degree to 

which overall risk at a Site is reduced are considered.  Both on-site and off-site reduction in risk 

resulting from implementing the alternative are considered.   

PERMANENCE 

MTCA specifies that when selecting a cleanup action alternative, preference shall be given to 

actions that are “permanent solutions to the maximum extent practicable.”  Evaluation criteria 

include the degree to which the alternative permanently reduces the toxicity, mobility or mass of 

hazardous substances, including the effectiveness 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 processes, and the characteristics and quantity of 

treatment residuals generated.   
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COST 

The analysis of remedial action alternative costs under MTCA includes all costs associated with 

implementing an alternative, including design, construction, long-term monitoring, and institutional 

controls.  Costs are intended to be comparable among different alternatives to assist in the overall 

analysis of relative costs and benefits of the alternatives.  The costs to implement an alternative 

include the cost of construction, the net present value of any long-term costs, and agency oversight 

costs.  Long-term costs include operation and maintenance costs, monitoring costs, equipment 

replacement costs, and the cost of maintaining institutional controls.  Unit costs used to develop 

overall remediation costs for this FS were derived using a combination of published engineering 

reference manuals (i.e., R.S. Means); construction cost estimates solicited from applicable vendors 

and contractors; review of actual costs incurred during similar, applicable projects; and 

professional judgment.  

LONG-TERM EFFECTIVENESS 

Long-term effectiveness is a parameter that expresses the degree of certainty that the alternative 

will be successful in maintaining compliance with cleanup standards over the long-term 

performance of the cleanup action.  The MTCA regulations contain a specific preference ranking for 

different types of technologies that is to be considered as part of the comparative analysis.  The 

ranking places the highest preference on technologies such as reuse/recycling, treatment, 

immobilization/solidification, and disposal in an engineered, lined, and monitored facility.  Lower 

preference rankings are applied for technologies such as on-site isolation/containment with 

attendant engineered controls, and institutional controls and monitoring.   

MANAGEMENT OF SHORT-TERM RISKS 

Evaluation of this criterion considers the relative magnitude and complexity of actions required to 

maintain protection of human health and the environment during implementation of the cleanup 

action.  Cleanup actions carry short-term risks, such as potential mobilization of contaminants 

during construction, or safety risks typical of large construction projects.  In-water dredging 

activities carry a risk of temporary water quality degradation and potential sediment 

recontamination.  Some short-term risks can be managed through the use of best practices during 

project design and construction, while other risks are inherent to project alternatives and can 

offset the long-term benefits of an alternative.   

IMPLEMENTABILITY 

Implementability is an overall metric expressing the relative difficulty and uncertainty of 

implementing the remedial action.  Evaluation of implementability includes consideration of 

technical factors such as the availability of mature technologies and experienced contractors to 

accomplish the cleanup work.  It also includes administrative factors associated with permitting 

and completing the cleanup.   

CONSIDERATION OF PUBLIC CONCERNS 

The public involvement process under MTCA is used to identify potential public concerns regarding 

remedial action alternatives.  The extent to which an alternative addresses those concerns is 

considered as part of the evaluation process.  This includes concerns raised by individuals, 

community groups, local governments, tribes, federal and state agencies, and other organizations 

that may have an interest in or knowledge of the Site.  In particular, the public concerns for this 
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Site would generally be associated with environmental concerns and performance of the remedial 

action, which are addressed under other criteria such as protectiveness and permanence.   

8.8. Evaluation and Comparison of Cleanup Alternatives 

This section provides an evaluation and comparative analysis of the remedial action alternatives 

developed for the Site.  The alternatives are evaluated with respect to the MTCA evaluation criteria 

described in Section 8.7, and then compared to each other relative to their expected performance 

under each criterion.  The components of the four remedial alternatives are described above in 

Sections 8.6.1 through 8.6.4 and are summarized in Table 30.  The detailed evaluation of the 

alternatives is presented in Table 31.  Cost estimates for the remedial alternatives are presented in 

Tables 32 through 35. The results of the evaluation and MTCA DCA are summarized in Table 36. 

8.8.1. Threshold Requirements 

All of the remedial alternatives developed in this FS meet each of the four MTCA threshold 

requirements described for cleanup actions: protection of human health and the environment, 

compliance with cleanup standards, compliance with applicable state and federal regulations, and 

provision for compliance monitoring.   

The four alternatives differ in the manner in which the MTCA threshold requirements would be met.  

Alternative 4 utilizes soil and sediment removal to the greatest extent to remove soil and sediment 

exceeding cleanup levels at the Site.  Alternative 4 is thus the most practicable permanent solution 

and forms the baseline remedial action alternative [WAC 173-340-350(8)(c)(ii)(A) and 

173-340-360(3)(e)(ii)(B)].  Alternative 1 does not involve removal of contaminated soil or sediment, 

with the exception of the metals-contaminated soil and metals debris contributing to groundwater 

contamination, but addresses the requirements through elimination of the respective exposure 

pathways.  Alternatives 2 and 3 meet the threshold requirements through the use of different 

combinations of removal and capping remedial methods. 

8.8.2. MTCA Disproportionate Cost Analysis 

As discussed in Section 8.7.2.1, the MTCA analysis of disproportionate costs is used to determine 

which remedial alternative that otherwise meets threshold requirements is permanent to the 

maximum extent practicable through comparison of the costs and benefits of the alternatives.  

Remedial Alternatives 1 through 4 meet MTCA threshold requirements, and thus were evaluated 

based on the relative benefits ranking factors of the DCA.  The evaluation of the level of 

achievement for how each individual criterion applies to each alternative, using a numeric scoring 

scale of 1 (lowest) to 5 (highest) and the methodology described above in Section 9.7.2.1, is 

presented in Table 31.  Table 36 presents the analysis of these results, including the summation of 

the resulting scores for each alternative and the determination of disproportionate cost.  The 

conclusions of this evaluation are summarized in the following sections and the graph below.  
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Notes: 

Vertical bars represent scoring for environmental benefit for each alternative. 

The scale for scoring of environmental benefit is on the left axis. 

Horizontal line represents cost for each alternative. 

The scale for the cost of the remedial actions is on the right axis. 

8.8.2.1. PROTECTIVENESS 

Remedial Alternative 4 achieves the highest level of protectiveness of the alternatives as a result 

of achieving the maximum feasible removal of soil and sediment exceeding cleanup levels.  

Alternatives 1 through 3 share the same proposed remedial actions for the upland area of the Site 

and achieve lower levels of protectiveness relative to Alternative 4.  Alternatives 2 and 3 provide 

similar levels of protectiveness with Alternative 3 being only slightly more protective because more 

removal of sediment is preformed.  Alternative 1 is less protective relative to the other alternatives 

because it leaves the most contaminants in place and relies on institutional controls to maintain 

protection of human health and the environment.  

8.8.2.2. PERMANENCE 

Remedial Alternative 4 achieves a high level of permanence through removal of the largest amount 

of soil and sediment with contaminant concentrations that exceed cleanup levels.  The 

permanence of Remedial Alternatives 2 and 3 are lower than Alternative 4 as a result of 

maintaining upland contaminant mass on Site by relying on capping methods and institutional 

controls.  Remedial Alternative 1 would be expected to have the lowest permanence as it utilizes 

capping methods for the upland and marine areas.   
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8.8.2.3. LONG-TERM EFFECTIVENESS 

The long-term effectiveness of the remedial alternatives has relative rankings similar to those 

described above for the Permanence category.  The long-term effectiveness relies heavily on using 

proven technologies to remove contaminant mass.  Alternatives that rely primarily (Alternative 1) or 

partially (Alternatives 2 and 3) on capping and/or institutional controls to protect human health 

and the environment, while leaving contaminants in place have lower long-term effectiveness as a 

result of the need to monitor the cap and the potential for the need to revisit the cleanup action in 

the event of failure.  Alternative 4 relies on removal of contaminant mass from the Site to the 

greatest extent practicable and, therefore, achieves the highest level of long-term effectiveness.  

8.8.2.4. MANAGEMENT OF SHORT-TERM RISKS 

Remedial Alternatives 1 through 4 involve soil and/or sediment removal, including excavation near 

and within the shoreline.  However, the relative difference between the short-term risks associated 

with the four remedial alternatives is low.  The short-term risk associated with Remedial 

Alternative 1 is lower than the other three alternatives as a result of the reduced scope of the 

intrusive earthwork.  However, Alternative 1 involves earthwork associated with upland and marine 

capping and soil removal, reducing the difference between the Alternatives.   

8.8.2.5. TECHNICAL AND ADMINISTRATIVE IMPLEMENTABILITY 

All of the Remedial Alternatives are generally technically implementable using commonly available 

methods.  Alternative 1 has a significantly reduced level of administrative implementability 

associated with the likely need for mitigation required to account for habitat loss associated with 

placement of a cap in the marine area of the Site.  Alternative 2 rates the highest for 

implementability due to the relatively reduced level of earthwork required.  Alternatives 3 and 4 

have slightly reduced technical implementability relative to Alternative 2 because these 

alternatives include more extensive removal of sediments in the marine area.  It is assumed that 

sediment removal may be conducted using land-based equipment during low tides, but there may 

be some implementability issues associated with removal of sediments in the intertidal area. 

8.8.2.6. COST 

The cost estimates for Remedial Alternatives 1 through 4 were developed as described in 

Section 8.7.2.1 and are presented in Tables 32 through 35.  

■ Remedial Alternative 1 (Upland Area and Marine Area Capping) has an estimated cost of 

approximately $3.20 million.  This alternative includes the removal of approximately 

2,060 cubic yards of contaminated soil and metal debris. 

■ Remedial Alternative 2 (Upland Area Capping and Marine Area Hot Spot Removal) has an 

estimated cost of approximately $3.86 million.  This alternative includes the removal of 

approximately 2,060 cubic yards of contaminated soil and metal debris and approximately 

2,500 cubic yards of contaminated sediment. 

■ Remedial Alternative 3 (Upland Area Capping and Marine Area Removal) has an estimated cost 

of approximately $4.76 million.  This alternative includes the removal of approximately 

2,060 cubic yards of contaminated soil and metal debris and approximately 5,200 cubic yards 

of contaminated sediment. 

■ Remedial Alternative 4 (Upland Area and Marine Area Removal) has an estimated cost of 

approximately $9.55 million.  This alternative includes the removal of approximately 
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25,200 cubic yards of contaminated soil and metal debris and approximately 5,200 cubic 

yards of contaminated sediment. 

8.8.3. Reasonable Restoration Time Frame 

The time frame for design, permitting, contracting, and construction for all of the proposed 

remedial alternatives is expected to be on the order of two to three years.  The time frame for 

natural recovery of contaminated sediment is dependent of physical (i.e., deposition), biological 

(i.e., biodegradation, bioturbation, etc.), and chemical (i.e., transformation) processes but could be 

up to 10 years.  Management of institutional controls in the form of restrictive covenants would be 

required for the contaminated upland soil left in place under Alternatives 1, 2, and 3 and would be 

required for the contaminated sediment left in place under all remedial alternatives.  Long-term 

monitoring may be necessary to ensure compliance with the environmental covenants established 

as part of institutional controls.  These requirements would extend the duration of the associated 

alternatives as described in Table 31. 

8.8.4. Considerations of Public Concerns 

The remedial alternatives proposed for the Site are generally expected to be acceptable to the 

public.  The alternatives that achieve the greatest level of protection and certainty rely on the 

greatest level of soil and sediment removal and result in the most intrusive Site activities.  

Remedial Alternative 4, which involves significant removal of contaminated soil and sediment, 

scored the highest for this criterion (i.e., low to moderate public concern).  Remedial Alternatives 2 

and 3 rely more on capping methods as components of the upland remedial actions relative to 

Alternative 4 and therefore, were lower than Alternative 4 for this criterion.  Remedial Alternative 1, 

which relies predominantly on capping, would be expected to have a lower level of acceptance by 

the public and therefore, was scored lower than the other alternatives.   

8.9. Preferred Cleanup Alternative 

Based on the comparative analysis presented in Section 8.8, the preferred remedial action 

alternative for the Site is Remedial Alternative 2.  This alternative reduces immediate risk to 

potential human and ecological receptors through: 

■ Removal of metals-contaminated upland soil and metal debris that is contributing to 

groundwater exceedances of cleanup levels; 

■ Removal of a UST and associated diesel-contaminated soil;  

■ Capping the upland area of the Site along with institutional controls; 

■ Monitoring of the natural attenuation of metals concentrations in groundwater; 

■ Stormwater collection and conveyance system removal and replacement to eliminate transport 

of contaminated upland media in stormwater runoff; 

■ Hot spot removal of the most contaminated sediments in the marine area;  

■ Monitored natural recovery of contaminated sediments outside the hot spot removal area; and 

■ Implementation of Institutional controls. 
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As summarized in Table 36, Alternative 1 ranks the lowest of the four alternatives.  Alternative 1 

($3.20 million) is the lowest cost, but the lower environmental benefit does not outweigh the only 

slightly lower cost compared to Alternative 2 ($3.86 million), which has the second lowest cost. 

Additionally, the cost for Alternative 1 does not include potential mitigation for the loss of aquatic 

habitat as a result of capping sediment in the nearshore area.  Alternative 4 ranks the highest of 

the four alternatives that meet threshold requirements.  However, the estimated costs associated 

with Alternative 4 ($9.55 million) is more than double the cost of the next highest ranking 

alternatives and therefore, the cost of Alternative 4 is considered substantial and 

disproportionately higher than the estimated cost of Alternative 3 relative to the incremental 

environmental benefit.  Alternatives 2 and 3 both have the same ranking in the DCA for 

environmental benefit, but Alternative 2 ($3.86 million) costs less than Alternative 3 

($4.76 million).  Consequently, Alternative 2 is the preferred alternative and provides the best 

balance of environmental benefit and cost.  
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Potential Environmental Concern Documentation Location Description of Environmental Concern

Fuel pipeline area: two steel fuel transfer pipes (south of site) Phase II South of Site Presence of two steel underground fuel transfer pipes located south of the site.

Former area of two petroleum USTs removed in 1990 Audit / Phase I West of building (outside of building) Review of Ecology files indicated removal of a 2,000-gallon gasoline UST and an 885-gallon diesel UST in 1990.  A site assessment was not performed at the time of 
removal.

Calcium Hydroxide Sludge Audit Suspected to be west of building (outside of building) Acetylene was historically manufactured on site and a calcium carbide sludge byproduct (calcium hydroxide) was disposed of on site (to the ground) and in a UST.  

Used Oil Storage Audit / Phase I Inside building Petroleum-like staining observed on the floor beneath a used oil storage area.

Former maintenance pit Audit / Phase I Northeast end of building (inside of building) Interviewee (operator) indicated that used oil from equipment and vehicles was historically drained into the pit. Audit personnel observed petroleum hydrocarbon residue in 
the pit during a site visit.

Paint and solvent storage Phase II North side of building (outside of building) Phase II documentation indicates paints and solvents were stored outside the Maintenance Building, north of the central portion of the building. 

Sand dryer with 800 gallon diesel AST Audit Adjacent to north side of building (outside of building) An 800-gallon AST with no secondary containment supplied a sand dryer with diesel fuel.

Crane shed Phase I South side of building (outside of building) Oil-stained soil observed in the crane shed during site visit

Three transformers on utility pole Audit Northwest corner of building (outside of building) Owner indicated oil was spilled onto the ground during a 1992 transformer malfunction.  Owner indicated Puget Power cleaned up impacted soil and removed the soil from 
the site.

Used solvent hopper Phase I Southwest corner of site A metal hopper for used solvent was observed on the southern portion of the site.  No soil staining or distressed vegetation was observed beneath the hopper.

Structural Shop, (Former) Tank Shop and Adjacent Areas

Underground Storage Tanks Audit / DOF Southwest corner of Tank Shop Various reports indicate the likely presence of a 300-gallon heating oil UST under the southwest portion of the Tank Shop.

750 Gallon bunker fuel UST closed in place in 1999 Phase I In south eastern portion of Tank Shop (partially inside Tank 
Shop)

Evidence of UST observed inside the Tank Shop.  The UST was filled with concrete.  Owner indicated the UST was 750 gallons in size and was used to supply bunker fuel to 
a historic boiler in the Tank Shop.

Staining underneath forklift Phase I Southeast corner of Tank Shop (outside building) Petroleum-like oil staining observed beneath a forklift.

Shear machine Phase I Northeast portion of Structural Shop Free product (oil) and soil staining observed beneath the shear machine.

Paint Shop and Northern Portion of Site

Staining at location of transformer for elevated rail-crane Phase I Location unknown. Stained soil observed beneath a ground-mounted transformer located beneath the elevated rail crane structure.

Spent sandblast grit Audit / Phase I  In and around Paint Shop Audit personnel observed spent sandblast grit on the ground surface in and around the Paint Shop (i.e., on paved and unpaved surfaces).  Paint overspray observed mixed 
with sandblast grit. 

Drainage / Ditch Additional Evaluation Northeast corner of site Stormwater in the ditch on the northern portion of the site was identified to contain zinc.

1996 elevated rail-crane oil spill / soil staining Audit / Phase I Exact location unknown 1996 Oil spill from the elevated rail crane to a concrete pad underneath rail-crane.  The amount of oil spilled was not known. The oil was cleaned up by Reliable Steel.  The 
exact location of the spill under the ERCS was not reported.

Shoreline and Sediment

Metal debris Audit / Phase I On shoreline east of Tank and Structural shops Audit personnel observed welding slag on shoreline adjacent to Tank and Structural Shops. Review of Ecology files indicated that a slag sample contained metals exceeding 
sediment standards.

Sediment potentially impacted by sandblast grit and welding slag DOF Shoreline adjacent to the Site Intertidal area adjacent to the Reliable Steel site where waste grit or welding slag may have migrated.

Notes:
Audit - Tetra Tech 1998 Environmental Compliance Audit.

Phase I - LSI ADaPT 2001 Phase I Environmental Site Assessment.

Phase II - Stemen 2005 Limited Phase II Environmental Site Assessment.

DOF - Dalton, Olmsted & Fuglevand, Inc. 2001, 2004 and 2007 Prospective Purchaser Environmental Investigations of Site Media (DOF, 2007). 

Additional Evaluation - Evaluation of Soil, Groundwater, Surface Water and Sediment Quality (Greylock, 2008).

Table 1
Summary of Potential Environmental Concerns Identified During Previous Environmental Investigations

Reliable Steel Site
Olympia, Washington

Former Maintenance Building and Southern Portion of Site

File No. 0504-085-00
Table 1 | July 18, 2013 Page 1 of 1



Carcinogen 
Non-

Carcinogen 

Metals (mg/kg)

Arsenic 7440-38-2 20 0.67 24 0.67 204 20
Barium 7440-39-3 NE NE 16,000 16,000 NE 16,000
Cadmium 7440-43-9 2 NE NE 2 1 2
Chromium III 7440-47-3 2,000 NE 120,000 2,000 48 2,000
Copper 7440-50-8 NE NE 3,200 3,200 36 3,200
Lead 7439-92-1 250 NE NE 250 24 250
Mercury 7439-97-6 2 NE NE 2 0.07 2
Selenium 7782-49-2 NE NE 400 400.0 NE 400
Silver 7440-22-4 NE NE 400 400 NE 400
Tin 7440-31-5 NE NE 4,800 4,800 NE 4,800
Zinc 7440-66-6 NE NE 24,000 24,000 85 24,000

Petroleum Hydrocarbons (mg/kg)

Gasoline-Range 8006-61-9 30/1005 NE NE 30/1005 NE 30/1005

Diesel-Range 68334-30-5 2,000 NE NE 2,000 NE 2,000
Heavy Oil-Range 30109 2,000 NE NE 2,000 NE 2,000
Mineral Oil-Range 64475-85-0 4,000 NE NE 4,000 NE 4,000

BETX Compounds (mg/kg)

Benzene 71-43-2 0.03 18 320 0.03 NE 0.03
Ethylbenzene 100-41-4 6 NE 8,000 6 NE 6
Toluene 108-88-3 7 NE 6,400 7 NE 7
Xylenes 1330-20-7 9 NE 16,000 9 NE 9

Volatile Organic Compounds (VOCs) (mg/kg)

1,1,1,2-Tetrachloroethane 630-20-6 NE 38 2,400 38 NE 38
1,1,1-Trichloroethane 71-55-6 2 NE 160,000 2 NE 2
1,1,2,2-Tetrachloroethane 79-34-5 NE 5 1,600 5 NE 5
1,1,2-Trichloroethane 79-00-5 NE 18 320 18 NE 18
1,1-Dichloroethane 75-34-3 NE NE 16,000 16,000 NE 16,000
1,1-Dichloroethene 75-35-4 NE NE 4,000 4,000 NE 4,000
1,1-Dichloropropene 563-58-6 NE NE NE NE NE NE
1,2,3-Trichlorobenzene 87-61-6 NE NE NE NE NE NE
1,2,3-Trichloropropane 96-18-4 NE 0.033 320 0.033 NE 0.033
1,2,4-Trichlorobenzene 120-82-1 NE 35 800 35 NE 35
1,2,4-Trimethylbenzene 95-63-6 NE NE NE NE NE NE
1,2-Dibromo-3-chloropropane 96-12-8 NE 1.3 16 1.3 NE 1.3
1,2-Dibromoethane (EDB) 106-93-4 0.005 0.5 720 0.005 NE 0.005
1,2-Dichlorobenzene 95-50-1 NE NE 7,200 7,200 NE 7,200
1,2-Dichloroethane (EDC) 107-06-2 NE 11 1,600 11 NE 11
1,2-Dichloropropane 78-87-5 NE NE NE NE NE NE
1,3,5-Trimethylbenzene 108-67-8 NE NE 800 800 NE 800
1,3-Dichlorobenzene 541-73-1 NE NE NE NE NE NE
1,3-Dichloropropane 142-28-9 NE NE NE NE NE NE
1,4-Dichlorobenzene 106-46-7 NE NE NE NE NE NE
2,2-Dichloropropane 594-20-7 NE NE NE NE NE NE
2-Butanone (MEK) 78-93-3 NE NE 48,000 48,000 NE 48,000
2-Chlorotoluene 95-49-8 NE NE 1,600 1,600 NE 1,600
2-Hexanone 591-78-6 NE NE NE NE NE NE
4-Chlorotoluene 106-43-4 NE NE NE NE NE NE
4-Methyl-2-Pentanone 108-10-1 NE NE 6,400 6,400 NE 6,400
Acetone 67-64-1 NE NE 72,000 72,000 NE 72,000
Bromobenzene 108-86-1 NE NE NE NE NE NE
Bromochloromethane 74-97-5 NE NE NE NE NE NE
Bromodichloromethane 75-27-4 NE 16 1,600 16 NE 16
Bromoform 75-25-2 NE 130 1,600 130 NE 130
Bromomethane 74-83-9 NE NE 110 110 NE 110
Carbon Tetrachloride 56-23-5 NE 14 320 14 NE 14
Chlorobenzene 108-90-7 NE NE 1,600 1,600 NE 1,600
Chloroethane 75-00-3 NE NE NE NE NE NE
Chloroform 67-66-3 NE NE 800 800 NE 800
Chloromethane 74-87-3 NE NE NE NE NE NE
Cis-1,2-Dichloroethene 156-59-2 NE NE 160 160 NE 160
Cis-1,3-Dichloropropene 10061-01-5 NE NE NE NE NE NE
Dibromochloromethane 124-48-1 NE 12 1,600 12 NE 12
Dibromodichloromethane 594-18-3 NE NE NE NE NE NE
Dibromomethane 74-95-3 NE NE 800 800 NE 800
Dichlorodifluoromethane (CFC 12) 75-71-8 NE NE 16,000 16,000 NE 16,000
Dichloroethylene 156-60-5 NE NE 720 720 NE 720
Hexachlorobutadiene 87-68-3 NE 13 81 13 NE 13
Hexane 110-54-3 NE NE 4,800 4,800 NE 4,800
Isopropylbenzene 98-82-8 NE NE 8,000 8,000 NE 8,000
Methyl t-Butyl Ether (MTBE) 1634-04-4 0.1 NE NE 0.1 NE 0.1
Methylene Chloride 75-09-2 0.02 130 4,800 0.02 NE 0.02
Naphthalene 91-20-3 5 NE 1,600 5 NE 5
n-Butylbenzene 104-51-8 NE NE NE NE NE NE
n-Propylbenzene 95-47-6 NE NE 8,000 8,000 NE 8,000
p-Isopropyltoluene 99-87-6 NE NE NE NE NE NE
sec-Butylbenzene 135-98-8 NE NE NE NE NE NE
Styrene 100-42-5 NE NE 16,000 16,000 NE 16,000
tert-Butylbenzene 98-06-6 NE NE NE NE NE NE

Proposed Soil 

Cleanup Levels3 

Table 2
Proposed Soil Cleanup Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

MTCA Method A 
Cleanup Level 

For Unrestricted 
Land Use 

(MTCA Table 740-1) 

MTCA Method B 
Cleanup Level 

For Unrestricted Land Use

(Standard Formula Value1) Soil Cleanup Level 
Before Adjustment 

for Background

Background 

Concentration2 
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Table 2
Proposed Soil Cleanup Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

MTCA Method A 
Cleanup Level 

For Unrestricted 
Land Use 

(MTCA Table 740-1) 

MTCA Method B 
Cleanup Level 

For Unrestricted Land Use

(Standard Formula Value1) Soil Cleanup Level 
Before Adjustment 

for Background

Background 

Concentration2 

VOCs continued (mg/kg)

Tetrachloroethene (PCE) 127-18-4 0.05 480 480 0.05 NE 0.05
Trans-1,2-Dichloroethene 156-60-5 NE NE 1,600 1,600 NE 1,600
Trans-1,3-Dichloropropene 10061-02-6 NE NE NE NE NE NE
Trichloroethene (TCE) 79-01-6 0.03 12 40 0.03 NE 0.03
Trichlorofluoromethane (CFC 11) 75-69-4 NE NE 24,000 24,000 NE 24,000
Vinyl Chloride 75-01-4 NE 0.67 240 0.67 NE 0.67

Semi-volatile Organic Compounds (SVOCs) (mg/kg)

1,2,4-Trichlorobenzene 120-82-1 NE 35 800 35 NE 35
1,2-Dichlorobenzene 95-50-1 NE NE 72,000 72,000 NE 72,000
1,3-Dichlorobenzene 541-73-1 NE NE NE NE NE NE
1,4-Dichlorobenzene 106-46-7 NE NE NE NE NE NE
2,4,5-Trichlorophenol 95-95-4 NE NE 8,000 8,000 NE 8,000
2,4,6-Trichlorophenol 88-06-2 NE 91 81 81 NE 81
2,4-Dichlorophenol 120-83-2 NE NE 240 240 NE 240
2,4-Dimethylphenol 105-67-9 NE NE 1,600 1,600 NE 1,600
2,4-Dinitrophenol 51-28-5 NE NE 160 160 NE 160
2,4-Dinitrotoluene 121-14-2 NE NE 160 160 NE 160
2,6-Dinitrotoluene 606-20-2 NE NE 81 81 NE 81
2-Chloronaphthalene 91-58-7 NE NE 6,400 6,400 NE 6,400
2-Chlorophenol 95-57-8 NE NE 400 400 NE 400
2-Methylphenol 95-48-7 NE NE 4,000 4,000 NE 4,000
2-Nitroaniline 88-74-4 NE NE 800 800 NE 800
2-Nitrophenol 88-75-5 NE NE NE NE NE NE
3-Nitroaniline 99-09-2 NE NE NE NE NE NE
4,6-Dinitro-2-methylphenol 534-52-1 NE NE NE NE NE NE
4-Bromophenyl-phenylether 101-55-3 NE NE NE NE NE NE
4-Chloro-3-Methylphenol 59-50-7 NE NE NE NE NE NE
4-Chloroaniline 106-47-8 NE 5 320 5 NE 5
4-Chlorophenyl-phenylether 7005-72-3 NE NE NE NE NE NE
4-Methylphenol 106-44-5 NE NE 400 400 NE 400
4-Nitroaniline 100-01-6 NE NE NE NE NE NE
4-Nitrophenol 100-02-7 NE NE NE NE NE NE
Benzoic acid 65-85-0 NE NE 320,000 320,000 NE 320,000
Benzyl alcohol 100-51-6 NE NE 8,000 8,000 NE 8,000
Butylbenzylphthalate 85-68-7 NE 530 16,000 530 NE 530
bis(2-Chloroethoxy)methane 111-91-1 NE NE NE NE NE NE
bis(2-chloroethyl)ether 111-44-4 NE 0.91 NE 0.91 NE 0.91
bis(2-chloroisopropyl)ether 39638-32-9 NE NE NE NE NE NE
bis(2-Ethylhexyl)phthalate 117-81-7 NE 71 1,600 71 NE 71
Carbazole 86-74-8 NE NE NE NE NE NE
Dibenzofuran 132-64-9 NE NE 81 81 NE 81
Diethylphthalate 84-66-2 NE NE 64,000 64,000 NE 64,000
Dimethylphthalate 131-11-3 NE NE NE NE NE NE
Di-n-butylphthalate 84-74-2 NE NE 8,000 8,000 NE 8,000
Di-n-octylphthalate 117-84-0 NE NE NE NE NE NE
Hexachlorobenzene 118-74-1 NE 0.63 64 0.63 NE 0.63
Hexachlorobutadiene 87-68-3 NE 13 81 13 NE 13
Hexachlorocyclopentadiene 77-47-4 NE NE 480 480 NE 480
Hexachloroethane 67-72-1 NE 71 81 71 NE 71
Isophorone 78-59-1 NE 1,100 16,000 1,100 NE 1,100
Nitrobenzene 98-95-3 NE NE 160 160 NE 160
n-Nitroso-di-n-propylamine 621-64-7 NE 0.14 NE 0.14 NE 0.14
n-Nitrosodiphenylamine 86-30-6 NE 200 NE 200 NE 200
Pentachlorophenol 87-86-5 NE 2.5 400 2.5 NE 2.5
Phenol 108-95-2 NE NE 24,000 24,000 NE 24,000

Non-carcinogenic Polycyclic Aromatic Hydrocarbons (PAHs) (mg/kg)

2-Methylnaphthalene 91-57-6 NE NE 320 320 NE 320
Acenaphthene 83-32-9 NE NE 4,800 4,800 NE 4,800
Acenaphthylene 208-96-8 NE NE NE NE NE NE
Anthracene 120-12-7 NE NE 24,000 24,000 NE 24,000
Benzo[g,h,i]perylene 191-24-2 NE NE NE NE NE NE
Fluoranthene 206-44-0 NE NE 3,200 3,200 NE 3,200
Fluorene 86-73-7 NE NE 3,200 3,200 NE 3,200
Naphthalene 91-20-3 5 NE 1,600 5 NE 5
Phenanthrene 85-01-8 NE NE NE NE NE NE
Pyrene 129-00-0 NE NE 2,400 2,400 NE 2,400

Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) (mg/kg)

Benzo[a]anthracene 56-55-3 NE 1.4 NE 1.4 NE 1.4
Chrysene 218-01-9 NE 140 NE 140 NE 140
Benzo[b]fluoranthene 205-99-2 NE 1.4 NE 1.4 NE 1.4
Benzo[k]fluoranthene 207-08-9 NE 14 NE 14 NE 14
Benzo[a]pyrene 50-32-8 0.1 0.14 NE 0.1 NE 0.1
Indeno[1,2,3-c,d]pyrene 193-39-5 NE 1.4 NE 1.4 NE 1.4
Dibenz[a,h]anthracene 53-70-3 NE 0.14 NE 0.14 NE 0.14
cPAHs TEQ -- 0.1 0.14 NE 0.1 NE 0.1
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Table 2
Proposed Soil Cleanup Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

MTCA Method A 
Cleanup Level 

For Unrestricted 
Land Use 

(MTCA Table 740-1) 

MTCA Method B 
Cleanup Level 

For Unrestricted Land Use

(Standard Formula Value1) Soil Cleanup Level 
Before Adjustment 

for Background

Background 

Concentration2 

Polychlorinated Biphenyls (PCBs) (mg/kg)

PCB-aroclor 1221 11104-28-2 NE NE NE NE NE NE
PCB-aroclor 1232 11141-16-5 NE NE NE NE NE NE
PCB-aroclor 1016 12674-11-2 NE 14 5.6 5.6 NE 5.6
PCB-aroclor 1242 53469-21-9 NE NE NE NE NE NE
PCB-aroclor 1248 12672-29-6 NE NE NE NE NE NE
PCB-aroclor 1254 11097-69-1 NE 0.5 1.6 0.5 NE 0.5
PCB-aroclor 1260 11096-82-5 NE 0.5 NE 0.5 NE 0.5
PCB-aroclor 1262 37324-23-5 NE NE NE NE NE NE
Total PCBs (sum of Aroclors) 1336-36-3 1 0.5 NE 0.5 NE 0.5

Notes:
1 Values from CLARC database accessed from Ecology Website February 2013 (https://fortress.wa.gov/ecy/clarc/CLARCOverview.aspx).
2 Metals background values (Puget Sound Region 90th percentile values) are from Natural Background Soil Metals Concentrations in Washington State  (Ecology Publication #94-115, 1994).  
3 Lowest of the MTCA Method A and B cleanup levels for unrestricted land use is used as the cleanup level for the site soil unless the background concentration is higher.  If background    

  concentration is higher than the MTCA Method A and B cleanup levels for unrestricted land use, then background concentration is used as the cleanup level for site soil.
4 Background for arsenic as established in the MTCA A Table 745-1 (WAC 173-340-900).
5 Cleanup level for gasoline-range petroleum hydrocarbon is 30 mg/kg if benzene is present and 100 mg/kg if benzene is not present. 

MTCA = Washington State Model Toxics Control Act

TEQ = Toxicity equivalency quotient

mg/kg = Milligrams per kilogram

NE = No criteria is currently established for this analyte
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Acute Chronic Acute Chronic Acute Chronic Carcinogen 
Non-

Carcinogen 

Metals8 (µg/l)

Arsenic 7440-38-2 69 36 69 36 0.14 69 36 0.14 0.098 17.68 0.098 59 5

Cadmium 7440-43-9 42 9.3 42 9.3 NE 40 8.8 NE NE 40.5 8.8 NE 8.8

Chromium (total) 7440-47-3 1,100 50 1,100 50 NE 1,100 50 NE NE 486 50 NE 50

Copper 7440-50-8 4.8 3.1 2.4 2.4 NE 4.8 3.1 NE NE 2,880 2.4 NE 2.4

Lead 7439-92-1 210 8.1 210 8.1 NE 210 8.1 NE NE NE 8.1 NE 8.1

Mercury 7439-97-6 1.8 0.025 2.1 0.025 0.15 1.8 0.94 0.3 NE NE 0.025 NE 0.025

Zinc 7440-66-6 90 81 90 81 NE 90 81 26,000 NE 16,548 81 NE 81
Petroleum Hydrocarbons (µg/l)

Gasoline-Range 8006-61-9 NE NE NE NE NE NE NE NE NE NE NE NE 800/1,00010,11

Diesel-Range 68334-30-5 NE NE NE NE NE NE NE NE NE NE NE NE 50010

Heavy Oil-Range 30109 NE NE NE NE NE NE NE NE NE NE NE NE 50010

BETX Compounds (µg/l)

Benzene 71-43-2 NE NE NE NE 71 NE NE 51 22.66 1,990 22.66 NE 22.66

Ethylbenzene 100-41-4 NE NE NE NE 29,000 NE NE 2,100 NE 6,914 2,100 NE 2,100

Toluene 108-88-3 NE NE NE NE 200,000 NE NE 15,000 NE 19,400 15,000 NE 15,000

Xylenes NA NE NE NE NE NE NE NE NE NE NE NE NE 1,00012

Volatile Organic Compounds (VOCs) (µg/l)

1,1,1,2-Tetrachloroethane 630-20-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,1,1-Trichloroethane 71-55-6 NE NE NE NE NE NE NE NE NE 926,000 926,000 NE 926,000

1,1,2,2-Tetrachloroethane 79-34-5 NE NE NE NE 11 NE NE 4 6.48 10,400 4 NE 4

1,1,2-Trichloroethane 79-00-5 NE NE NE NE 42 NE NE 16 25.27 2,305 16 NE 16

1,1-Dichloroethane 75-34-3 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,1-Dichloroethene 75-35-4 NE NE NE NE 3.2 NE NE 7,100 NE 23,100 3.2 NE 3.2

1,1-Dichloropropene 563-58-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,2,3-Trichlorobenzene 87-61-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,2,3-Trichloropropane 96-18-4 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,2,4-Trichlorobenzene 120-82-1 NE NE NE NE NE NE NE 70 1.96 227 70 NE 70

1,2,4-Trimethylbenzene 95-63-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,2-Dibromo-3-chloropropane 96-12-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,2-Dichlorobenzene 95-50-1 NE NE NE NE 17,000 NE NE 1,300 NE 4,197 1,300 NE 1,300

1,2-Dichloroethane (EDC) 107-06-2 NE NE NE NE 99 NE NE 37 59.35 43,200 37 NE 37

1,2-Dichloropropane 78-87-5 NE NE NE NE NE NE NE 15 NE NE 15 NE 15

1,3,5-Trimethylbenzene 108-67-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,3-Dichlorobenzene 541-73-1 NE NE NE NE 2,600 NE NE 960 NE NE 960 NE 960

Table 3
Proposed Groundwater Cleanup Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

State Surface Water Quality 

Criteria1 National Toxics Rule2 Clean Water Act3
MTCA Method B Surface Water 

Cleanup Level4

(Standard Formula Value)

Groundwater 
Cleanup Level

Before 
Adjustment for 

Background

Background 

Concentration5 

Proposed 
Groundwater Cleanup 

Levels6,7

Marine 
Water

Marine Protection of Aquatic 
Life AWQC for 

Protection of 
Human Health

Marine Protection of Aquatic 
Life AWQC for 

Protection of 
Human Health
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Table 3
Proposed Groundwater Cleanup Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

State Surface Water Quality 

Criteria1 National Toxics Rule2 Clean Water Act3
MTCA Method B Surface Water 

Cleanup Level4

(Standard Formula Value)

Groundwater 
Cleanup Level

Before 
Adjustment for 
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Marine 
Water

Marine Protection of Aquatic 
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Protection of 
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Marine Protection of Aquatic 
Life AWQC for 

Protection of 
Human Health

VOCs continued (µg/l)

1,3-Dichloropropane 142-28-9 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,4-Dichlorobenzene 106-46-7 NE NE NE NE 2,600 NE NE 190 NE NE 190 NE 190

2,2-Dichloropropane 594-20-7 NE NE NE NE NE NE NE NE NE NE NE NE NE

2-Butanone (MEK) 78-93-3 NE NE NE NE NE NE NE NE NE NE NE NE NE

2-Chlorotoluene 95-49-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

2-Hexanone 591-78-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

4-Chlorotoluene 106-43-4 NE NE NE NE NE NE NE NE NE NE NE NE NE
4-Methyl-2-Pentanone (Methyl 
Isobutyl Ketone)

108-10-1 NE NE NE NE NE NE NE
NE NE NE

NE NE NE

Acetone 67-64-1 NE NE NE NE NE NE NE NE NE NE NE NE NE

Bromobenzene 108-86-1 NE NE NE NE NE NE NE NE NE NE NE NE NE

Bromochloromethane 74-97-5 NE NE NE NE NE NE NE NE NE NE NE NE NE

Bromoform 75-25-2 NE NE NE NE 360 NE NE 140 218.78 13,827 140 NE 140

Bromomethane 74-83-9 NE NE NE NE 4,000 NE NE 1,500 NE 968 968 NE 968

Carbon Tetrachloride 56-23-5 NE NE NE NE 4.4 NE NE 1.6 4.94 553 1.6 NE 1.6

Chlorobenzene 108-90-7 NE NE NE NE 21,000 NE NE 1,600 NE 5,034 1,600 NE 1,600

Chloroethane 75-00-3 NE NE NE NE NE NE NE NE NE NE NE NE NE

Chloroform 67-66-3 NE NE NE NE 470 NE NE 470 NE 6,914 470 NE 470

Chloromethane 74-87-3 NE NE NE NE NE NE NE NE NE NE NE NE NE

Cis-1,2-Dichloroethene 156-59-2 NE NE NE NE NE NE NE NE NE NE NE NE NE

Cis-1,3-Dichloropropene 10061-01-5 NE NE NE NE NE NE NE NE NE NE NE NE NE

Dibromochloromethane 124-48-1 NE NE NE NE 34 NE NE 13 20.58 13,827 13 NE 13

Dibromomethane 74-95-3 NE NE NE NE NE NE NE NE NE NE NE NE NE

Dichlorobromomethane 75-27-4 NE NE NE NE 22 NE NE 17 27.88 13,827 17 NE 17

Dichlorodifluoromethane 75-71-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

1,2-Dibromoethane (EDB) 106-93-4 NE NE NE NE NE NE NE NE NE NE NE NE NE

Hexachlorobutadiene 87-68-3 NE NE NE NE 50 NE NE 18 29.89 933 18 NE 18

Isopropylbenzene 98-82-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

Methyl t-Butyl Ether (MTBE) 1634-04-4 NE NE NE NE NE NE NE NE NE NE NE NE NE

Methylene Chloride 75-09-2 NE NE NE NE 1,600 NE NE 590 960.22 172,840 590 NE 590

Naphthalene 91-20-3 NE NE NE NE NE NE NE NE NE 4,938 4,938 NE 4,938

n-Propylbenzene 95-47-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

p-Isopropyltoluene 99-87-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

sec-Butylbenzene 135-98-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

Styrene 100-42-5 NE NE NE NE NE NE NE NE NE NE NE NE NE
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Table 3
Proposed Groundwater Cleanup Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

State Surface Water Quality 

Criteria1 National Toxics Rule2 Clean Water Act3
MTCA Method B Surface Water 

Cleanup Level4
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VOCs continued (µg/l)

tert-Butylbenzene 98-06-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

Tetrachloroethene (PCE) 127-18-4 NE NE NE NE 8.85 NE NE 3.3 99.6 502 3.3 NE 3.3

Trans-1,2-Dichloroethene 156-60-5 NE NE NE NE NE NE NE 10,000 NE 32,818 10,000 NE 10,000

Trans-1,3-Dichloropropene 10061-02-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

Trichloroethene (TCE) 79-01-6 NE NE NE NE 81 NE NE 30 12.7 118 12.7 NE 12.7

Trichlorofluoromethane 75-69-4 NE NE NE NE NE NE NE NE NE NE NE NE NE

Vinyl Chloride 75-01-4 NE NE NE NE 525 NE NE 2.4 NE 6,647.67 2.4 NE 2.4

Semi-volatile Organic Compounds (SVOCs) (µg/l)

1,2,4-Trichlorobenzene 120-82-1 NE NE NE NE NE NE NE 70 2 227 70 NE 70

1,2-Dichlorobenzene 95-50-1 NE NE NE NE 17,000.00 NE NE 1,300 NE 4,197 1,300 NE 1,300

1,3-Dichlorobenzene 541-73-1 NE NE NE NE 2,600 NE NE 960 NE NE 960 NE 960

1,4-Dichlorobenzene 106-46-7 NE NE NE NE 2,600 NE NE 190 NE NE 190 NE 190

2,4,5-Trichlorophenol 95-95-4 NE NE NE NE NE NE NE 3,600 NE NE 3,600 NE 3,600

2,4,6-Trichlorophenol 88-06-2 NE NE NE NE 6.5 NE NE 2.4 4 17.3 2.4 NE 2.4

2,4-Dichlorophenol 120-83-2 NE NE NE NE 790 NE NE 290 NE 191 191 NE 191

2,4-Dimethylphenol 105-67-9 NE NE NE NE NE NE NE 850 NE 553 553 NE 553

2,4-Dinitrophenol 51-28-5 NE NE NE NE 14,000 NE NE 5,300 NE 3,457 3,457 NE 3,457

2,4-Dinitrotoluene 121-14-2 NE NE NE NE 9.1 NE NE 3.4 NE 1,365 3.4 NE 3.4

2,6-Dinitrotoluene 606-20-2 NE NE NE NE NE NE NE NE NE NE NE NE NE

2-Chloronaphthalene 91-58-7 NE NE NE NE NE NE NE 1,600 NE 1,027 1,027 NE 1,027

2-Chlorophenol 95-57-8 NE NE NE NE NE NE NE NE NE 96.74 96.74 NE 97

2-Nitroaniline 88-74-4 NE NE NE NE NE NE NE NE NE NE NE NE NE

2-Nitrophenol 88-75-5 NE NE NE NE NE NE NE NE NE NE NE NE NE

3-Nitroaniline 99-09-2 NE NE NE NE NE NE NE NE NE NE NE NE NE

4,6-Dinitro-2-methylphenol 534-52-1 NE NE NE NE NE NE NE NE NE NE NE NE NE

4-Bromophenyl-phenylether 101-55-3 NE NE NE NE NE NE NE NE NE NE NE NE NE

4-Chloro-3-methylphenol 59-50-7 NE NE NE NE NE NE NE NE NE NE NE NE NE

4-Chloroaniline 106-47-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

4-Chlorophenyl-phenylether 7005-72-3 NE NE NE NE NE NE NE NE NE NE NE NE NE

4-Nitroaniline 100-01-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

4-Nitrophenol 100-02-7 NE NE NE NE NE NE NE NE NE NE NE NE NE

Benzoic acid 65-85-0 NE NE NE NE NE NE NE NE NE NE NE NE NE

Benzyl alcohol 100-51-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

bis(2-Chloroethoxy)methane 111-91-1 NE NE NE NE NE NE NE NE NE NE NE NE NE

bis(2-chloroethyl)ether 111-44-4 NE NE NE NE 1.4 NE NE 0.53 0.854 NE 0.53 NE 0.53
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Table 3
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Olympia, Washington

Analyte CAS No.

State Surface Water Quality 

Criteria1 National Toxics Rule2 Clean Water Act3
MTCA Method B Surface Water 
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SVOCs continued (µg/l)

bis(2-Ethylhexyl)phthalate 117-81-7 NE NE NE NE 5.9 NE NE 2.2 3.561 399 2.2 NE 2.2

Butylbenzylphthalate 85-68-7 NE NE NE NE NE NE NE 1,900 8.24 1,250 1,900 NE 1,900

Carbazole 86-74-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

Dibenzofuran 132-64-9 NE NE NE NE NE NE NE NE NE NE NE NE NE

Diethylphthalate 84-66-2 NE NE NE NE 120,000 NE NE 44,000 NE 28,412 28,412 NE 28,412

Dimethylphthalate 131-11-3 NE NE NE NE 2,900,000 NE NE 1,100,000 NE NE 1,100,000 NE 1,100,000

Di-n-butylphthalate 84-74-2 NE NE NE NE 12,000 NE NE 4,500 NE 2,913 2,913 NE 2,913

Di-n-octylphthalate 117-84-0 NE NE NE NE NE NE NE NE NE NE NE NE NE

Hexachlorobenzene 118-74-1 NE NE NE NE 0.00077 NE NE 0.00029 0.0005 0.24 0.00029 NE 0.0008313

Hexachlorobutadiene 87-68-3 NE NE NE NE 50 NE NE 18 29.89 933 18 NE 18

Hexachlorocyclopentadiene 77-47-4 NE NE NE NE 17,000.0 NE NE 1,100 NE 3,584 1,100 NE 1,100

Hexachloroethane 67-72-1 NE NE NE NE 8.9 NE NE 3.3 5.33 29.83 3.3 NE 3.3

Isophorone 78-59-1 NE NE NE NE 600 NE NE 960 1,558 118,383 600 NE 600

Nitrobenzene 98-95-3 NE NE NE NE 1,900 NE NE 690 NE 1,790 690 NE 690

n-Nitroso-di-n-propylamine 621-64-7 NE NE NE NE NE NE NE 0.51 0.82 NE 0.51 NE 0.51

n-Nitrosodiphenylamine 86-30-6 NE NE NE NE 16 NE NE 6 9.73 NE 6 NE 6

o-Cresol (2-Methylphenol) 95-48-7 NE NE NE NE NE NE NE NE NE NE NE NE NE

p-Cresol (4-Methylphenol) 106-44-5 NE NE NE NE NE NE NE NE NE NE NE NE NE

Pentachlorophenol 87-86-5 13 7.9 13 7.9 8.2 13 7.9 3 1.47 1,180 1.47 NE 1.47

Phenol 108-95-2 NE NE NE NE 4,600,000 NE NE 1,700,000 NE 556,000 556,000 NE 556,000

Non-carcinogenic Polycyclic Aromatic Hydrocarbons (PAHs) (µg/l)

1-Methylnaphthalene 90-12-0 NE NE NE NE NE NE NE NE NE NE NE NE NE

2-Methylnaphthalene 91-57-6 NE NE NE NE NE NE NE NE NE NE NE NE NE

Acenaphthene 83-32-9 NE NE NE NE NE NE NE 990 NE 643 990 NE 990

Acenaphthylene 208-96-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

Anthracene 120-12-7 NE NE NE NE 110,000 NE NE 40,000 NE 25,926 25,926 NE 25,926

Benzo[g,h,i]perylene 191-24-2 NE NE NE NE NE NE NE NE NE NE NE NE NE

Fluoranthene 206-44-0 NE NE NE NE 370 NE NE 140 NE 90.2 140 NE 140

Fluorene 86-73-7 NE NE NE NE 14,000 NE NE 5,300 NE 3,457 3,457 NE 3,457

Naphthalene 91-20-3 NE NE NE NE NE NE NE NE NE 4,938 4,938 NE 4,938

Phenanthrene 85-01-8 NE NE NE NE NE NE NE NE NE NE NE NE NE

Pyrene 129-00-0 NE NE NE NE 11,000 NE NE 4,000 NE 2,593 2,593 NE 2,593

File No. 0504-085-00
Table 3 | July 18, 2013 Page 4 of 5



Acute Chronic Acute Chronic Acute Chronic Carcinogen 
Non-

Carcinogen 

Table 3
Proposed Groundwater Cleanup Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

State Surface Water Quality 

Criteria1 National Toxics Rule2 Clean Water Act3
MTCA Method B Surface Water 

Cleanup Level4

(Standard Formula Value)

Groundwater 
Cleanup Level

Before 
Adjustment for 

Background

Background 

Concentration5 

Proposed 
Groundwater Cleanup 

Levels6,7

Marine 
Water

Marine Protection of Aquatic 
Life AWQC for 

Protection of 
Human Health

Marine Protection of Aquatic 
Life AWQC for 

Protection of 
Human Health

Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) (µg/l)

Benzo[a]anthracene 56-55-3 NE NE NE NE 0.0311 NE NE 0.018 0.296 NE 0.018 NE 0.018

Benzo[a]pyrene 50-32-8 NE NE NE NE 0.0311 NE NE 0.018 0.030 NE 0.018 NE 0.018

Benzo[b]fluoranthene 205-99-2 NE NE NE NE 0.0311 NE NE 0.018 0.296 NE 0.018 NE 0.018

Benzo[k]fluoranthene 207-08-9 NE NE NE NE 0.0311 NE NE 0.018 2.96 NE 0.018 NE 0.018

Chrysene 218-01-9 NE NE NE NE 0.0311 NE NE 0.018 29.6 NE 0.018 NE 0.018

Dibenz[a,h]anthracene 53-70-3 NE NE NE NE 0.0311 NE NE 0.018 0.030 NE 0.018 NE 0.018

Indeno[1,2,3-c,d]pyrene 193-39-5 NE NE NE NE 0.0311 NE NE 0.018 0.296 NE 0.018 NE 0.018

cPAHs TEQ -- NE NE NE NE 0.0311 NE NE 0.018 0.740 NE 0.018 NE 0.018

Notes:  
1 Water Quality Standards for Surface Waters of the State of Washington (WAC 173-201A-240).
2 40 CFR Part 131 (National Toxics Rule).
3 National Recommended Water Quality Criteria (Clean Water Act Section 304a).
4 Model Toxics Control Act (MTCA) Method B criteria for surface water (WAC 173-340-730).
5 Background concentration for Washington State.
6 The groundwater cleanup level for the site are based on protection of surface water.
7 Lowest of the State surface water quality criteria, National Toxics Rule criteria, Clean Water Act criteria, and MTCA Method B surface water cleanup level is used as the cleanup level for the site groundwater unless the background concentration is higher.  If background concentration 

  is higher than these criteria, then background concentration is used as the cleanup level for site groundwater. 
8 The cleanup level listed for each metal apply to the dissolve fraction with the exception of mercury.  The cleanup level for mercury apply to the total fraction. 
9 Background for arsenic as established in the MTCA A Table 720-1 (WAC 173-340-900).
10 MTCA Method A groundwater cleanup level is used as the proposed cleanup level since numerical criteria has not been established for gasoline-, diesel- and heavy oil-range petroleum hydrocarbons in surface water.  
11 Cleanup level for gasoline-range petroleum hydrocarbon is 800 μg/l if benzene is present and 1,000 μg/l if benzene is not present. 
12 The cleanup level provided is the MTCA Method A value as requested by Ecology.
13 The Practical Quantitation Limit (PQL) of 0.00083 µg/l is used as the proposed cleanup level as the available criteria are less than the PQL.  The PQL that is provided is based on a low-level method 8081A performed by ARI Laboratory in Redmond, Washington.

MTCA = Washington State Model Toxics Control Act

TEQ = Toxicity equivalency quotient

µg/l = Micrograms per liter

NE = No criteria is currently established for this analyte
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Metals (µg/l)

Arsenic 7440-38-2 5 150 53/1504

Cadmium 7440-43-9 8.8 2.1 8.83/2.14

Chromium (total) 7440-47-3 50 NE 503/NE5

Copper 7440-50-8 2.4 14 2.43/144

Lead 7439-92-1 8.1 81.6 8.13/81.64

Mercury 7439-97-6 0.025 1.4 NE3/0.0254

Zinc 7440-66-6 81 117 813/1174

Petroleum Hydrocarbons  (µg/l)
Gasonline-Range 8006-61-9 800/1,000 VS 800/1,000

Diesel-Range 68334-30-5 500 VS 500

Heavy Oil-Range 30109 500 VS 500

Semi-volatile Organic Compounds (SVOCs)  (µg/l)

1,2,4-Trichlorobenzene 120-82-1 70 NE 70

1,2-Dichlorobenzene 95-50-1 1,300 NE 1,300

1,3-Dichlorobenzene 541-73-1 960 NE 960

1,4-Dichlorobenzene 106-46-7 190 NE 190

2,4,5-Trichlorophenol 95-95-4 3,600 NE 3,600

2,4,6-Trichlorophenol 88-06-2 2.4 NE 2

2,4-Dichlorophenol 120-83-2 191 NE 191

2,4-Dimethylphenol 105-67-9 553 NE 553

2,4-Dinitrophenol 51-28-5 3,457 NE 3,457

2,4-Dinitrotoluene 121-14-2 3.4 NE 3

2,6-Dinitrotoluene 606-20-2 NE NE NE

2-Chloronaphthalene 91-58-7 1,026.77 NE 1,027

2-Chlorophenol 95-57-8 97 NE 97

2-Nitroaniline 88-74-4 NE NE NE

2-Nitrophenol 88-75-5 NE NE NE

3-Nitroaniline 99-09-2 NE NE NE

4,6-Dinitro-2-methylphenol 534-52-1 NE NE NE

4-Bromophenyl-phenylether 101-55-3 NE NE NE

4-Chloro-3-methylphenol 59-50-7 NE NE NE

4-Chloroaniline 106-47-8 NE NE NE

4-Chlorophenyl-phenylether 7005-72-3 NE NE NE

4-Nitroaniline 100-01-6 NE NE NE

4-Nitrophenol 100-02-7 NE NE NE

Benzoic acid 65-85-0 NE NE NE

Benzyl alcohol 100-51-6 NE NE NE

bis(2-Chloroethoxy)methane 111-91-1 NE NE NE

bis(2-chloroethyl)ether 111-44-4 0.53 NE 1

bis(2-Ethylhexyl)phthalate 117-81-7 2.2 NE 2

Butylbenzylphthalate 85-68-7 1,900 NE 1,900

Carbazole 86-74-8 NE NE NE

Dibenzofuran 132-64-9 NE NE NE

Diethylphthalate 84-66-2 28,412 NE 28,412

Dimethylphthalate 131-11-3 1,100,000 NE 1,100,000

Di-n-butylphthalate 84-74-2 2,913 NE 2,913

Di-n-octylphthalate 117-84-0 NE NE NE

Hexachlorobenzene 118-74-1 0.00029 NE 0.00083

Hexachlorobutadiene 87-68-3 18 NE 18

Hexachlorocyclopentadiene 77-47-4 1,100 NE 1,100

Hexachloroethane 67-72-1 3.3 NE 3

Isophorone 78-59-1 600 NE 600

Nitrobenzene 98-95-3 690 NE 690

n-Nitroso-di-n-propylamine 621-64-7 0.51 NE 1

n-Nitrosodiphenylamine 86-30-6 6 NE 6

o-Cresol (2-Methylphenol) 95-48-7 NE NE NE

p-Cresol (4-Methylphenol) 106-44-5 NE NE NE

Pentachlorophenol 87-86-5 1.47 NE 1

Phenol 108-95-2 556,000 NE 556,000

Table 4
Proposed Stormwater Screening Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

Proposed 
Groundwater Cleanup 

Level1 

 Industrial Stormwater 

Criteria2 
Proposed Stormwater 

Screening Level
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Table 4
Proposed Stormwater Screening Levels

Reliable Steel Site
Olympia, Washington

Analyte CAS No.

Proposed 
Groundwater Cleanup 

Level1 

 Industrial Stormwater 

Criteria2 
Proposed Stormwater 

Screening Level

Non-carcinogenic Polycyclic Aromatic Hydrocarbons (PAHs)  (µg/l)

1-Methylnaphthalene 90-12-0 NE NE NE

2-Methylnaphthalene 91-57-6 NE NE NE

Acenaphthene 83-32-9 990 NE 990

Acenaphthylene 208-96-8 NE NE NE

Anthracene 120-12-7 25,926 NE 25,926

Benzo[g,h,i]perylene 191-24-2 NE NE NE

Fluoranthene 206-44-0 140 NE 140

Fluorene 86-73-7 3,457 NE 3,457

Naphthalene 91-20-3 4,938 NE 4,938

Phenanthrene 85-01-8 NE NE NE

Pyrene 129-00-0 2,593 NE 2,593

Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs)  (µg/l)

Benzo[a]anthracene 56-55-3 0.018 NE 0.018

Benzo[a]pyrene 50-32-8 0.018 NE 0.018

Benzo[b]fluoranthene 205-99-2 0.018 NE 0.018

Benzo[k]fluoranthene 207-08-9 0.018 NE 0.018

Chrysene 218-01-9 0.018 NE 0.018

Dibenz[a,h]anthracene 53-70-3 0.018 NE 0.018

Indeno[1,2,3-c,d]pyrene 193-39-5 0.018 NE 0.018

cPAHs TEQ -- 0.018 NE 0.018

Conventionals

pH 7440-38-2 NE 5.0-9.0 5.0-9.0

Turbidity (NTU) 7440-43-9 NE 25 25

Notes:  
1 Proposed groundwater cleanup levels are referenced from Table 3 and are based on protection of surface water.
2 Benchmark values identified in the Washington State Department of Ecology Industrial Stormwater General Permit.
3 Cleanup level applicable to the dissolved concentration of identified metal.
4 Cleanup level applicable to the total concentration of identified metal.

TEQ = Toxicity equivalency quotient

NTU = Nephelometric turbidity units

µg/l = Micrograms per liter

NE = No criteria is currently established for this analyte

VS = Visible sheen

File No. 0504-085-00
Table 4 | July 18, 2013 Page 2 of 2



Sediment 
Quality Standard 

(SQS)

Cleanup 
Screening Level

(CSL) Units

Lowest 
AET 

(LAET)

Second Lowest 
AET

(2LAET) Units SMS3 AET4

Metals 
Arsenic 57 93 57 93 57 57

Barium NE NE NE NE NE NE

Cadmium 5.1 6.7 5.1 6.7 5.1 5.1

Chromium (total) 260 270 260 270 260 260

Copper 390 390 390 390 390 390

Lead 450 530 450 530 450 450

Mercury 0.41 0.59 0.41 0.59 0.41 0.41

Selenium NE NE NE NE NE NE

Silver 6.1 6.1 6.1 6.1 6.1 6.1

Zinc 410 960 410 960 410 410

Butyltin in Porewater 
Tributyltin Ion µg/l µg/l

Petroleum Hydrocarbons 
Gasoline-Range

Diesel-Range 

Heady oil-Range
Total petroleum hydrocarbons6

LPAH
1-Methylnaphthalene NE NE NE NE NE NE

2-Methylnaphthalene 0.67 0.67 38 64 0.67 38

Acenaphthene 0.5 0.5 16 57 0.5 16

Acenaphthylene 1.3 1.3 66 66 1.3 66

Anthracene 0.96 0.96 220 1,200 0.96 220

Fluorene 0.54 0.54 23 79 0.54 23

Naphthalene 2.1 2.1 99 170 2.1 99

Phenanthrene 1.5 1.5 100 480 1.5 100

Total LPAH8
5.2 5.2 370 780 5.2 370

HPAH
Benzo(a)anthracene 1.3 1.6 110 270 1.3 110

Benzo(a)pyrene 1.6 1.6 99 210 1.6 99

Benzo(b+k)fluoranthene 3.2 3.6 230 450 3.2 230

Benzo(g,h,i)perylene 0.67 0.72 31 78 0.67 31

Chrysene 1.4 2.8 110 460 1.4 110

Dibenzo(a,h)anthracene 0.23 0.23 12 33 0.23 12

Fluoranthene 1.7 2.5 160 1,200 1.7 160

Indeno(1, 2, 3-cd)pyrene 0.6 0.69 34 88 0.6 34

Pyrene 2.6 3.3 1,000 1,400 2.6 1,000

Total HPAH9
12 17 960 5,300 12 960

Chlorinated Hydrocarbons 
1, 2, 4-Trichlorobenzene 0.031 0.051 0.81 1.8 0.031 0.81

1, 2-Dichlorobenzene 0.035 0.05 2.3 2.3 0.035 2.3

1, 4-Dichlorobenzene 0.11 0.11 3.1 9 0.11 3.1

1, 3-Dichlorobenzene 0.17 NE NE NE 0.17 NE

Phthalates 
Bis(2-ethylhexyl) phthalate 1.3 3.1 47 78 1.3 47

Butylbenzyl phthalate 0.063 0.9 4.9 64 0.063 4.9

Dibutyl phthalate 1.4 5.1 220 1,700 1.4 220

Diethyl phthalate 0.2 1.2 61 110 0.2 61

Dimethyl phthalate 0.071 0.16 53 53 0.071 53

Di-n-octyl phthalte 6.2 6.2 58 4,500 6.2 58

Ionizable Organics 
2, 4-Dimethylphenol 0.029 0.029 0.029 0.029 0.029 0.029

2-Methylphenol 0.063 0.063 0.063 0.063 0.063 0.063

4-Methylphenol 0.67 0.67 0.67 0.67 0.67 0.67

Pentachlorophenol 0.36 0.69 0.36 0.69 0.36 0.36

Phenol 0.42 1.2 0.42 1.2 0.42 0.42

Benzoic acid 0.65 0.65 0.65 0.65 0.65 0.65

Benzyl alcohol 0.057 0.073 0.057 0.073 0.057 0.057

Miscellaneous Extractables 
Dibenzofuran 0.54 0.54 15 58 0.54 15

Hexachlorobutadiene 0.011 0.12 3.9 6.2 0.011 3.9

Hexachlorobenzene 0.022 0.07 0.38 2.3 0.022 0.38

N-Nitrosodiphenylamine 0.028 0.04 11 11 0.028 11

Polychlorinated Biphenyls 
Total PCBs 0.13 1.0 mg/kg DW 12 65 mg/kg OC 0.13 12

Table 5
Proposed Sediment Cleanup Levels

Reliable Steel Site
Olympia, Washington

Analyte

Sediment Management 

Standards1 (SMS)

Apparent Effects Threshold 

(AET) Criteria2
Proposed Sediment 

Cleanup Level

NE

mg/kg DW

NE

mg/kg DW

NE

mg/kg DW mg/kg DW

0.155 0.155 0.155

mg/kg DW mg/kg OC

NE NE NE

NE NE NE

1007 1007 1007

mg/kg DW mg/kg OC

mg/kg DW mg/kg OC

mg/kg DW mg/kg OC

mg/kg DW mg/kg OC

mg/kg DW mg/kg DW
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Table 5
Proposed Sediment Cleanup Levels

Reliable Steel Site
Olympia, Washington

Notes:
1 Sediment Management Standards (Chapter 173-204 WAC).
2 Apparent Effects Threshold Criteria (provided in an email from Peter Adolphson, Washington State Department of Ecology, dated April 18, 2011).
3 Lowest of SQS and CSL is selected as the SMS criteria for preliminary sediment cleanup level.  SMS criteria is used to screen analytical results of samples with total organic carbon (TOC) 

  concentrations within 0.5 to 3.5 percent range.  
4 Lowest of LAET and 2LAET is selected as the AET criteria for preliminary sediment cleanup level.  AET criteria is used to screen analytical results of samples with TOC concentrations 

  outside 0.5 to 3.5 percent range.  
5 Dedged Material Management Program (DMMP) screening level.
6 Total petroleum hydrocarbons are total of diesel- and heavy oil-range petroleum hydrocarbons.   
7 Cleanup level based on Ecology recommendation.  
8 Total low molecular weight polycyclic aromatic hydrocarbons (LPAHs) are the total of napthalene, acenapthylene, acenapthene, fluorene, phenanthrene and anthracene; 2-methylnapthalene

 is not included in the sum of LPAHs.
9 Total high molecular weight polycyclic aromatic hydrocarbons (HPAHs) are the total of fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzofluoranthenes, benzo(a)pyrene, 

indeno(1,2,3-c-d)pyrene, dibenzo(a,h)anthracene and benzo(g,h,i)perylene.

mg/kg = milligram per kilogram 

µg/l = microgram per liter

DW = Dry weight

OC = Normalized to organic carbon

NE = No criteria is currently established for this analyte
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Location3

Sample ID
Depth (feet)

Date 
Metals (mg/kg)

Arsenic  20  3.12 14.5 25.8 4.14 31.6 4.1 3.4 4.27 -- 2.19 4.42 2.04 1.55 1.54 3.51 9.94 --
Barium 16,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium (total) 2,000 12 132 280 -- 82.8 -- 10.1 24.8 -- 17.8 11.4 5.4 8.98 10.6 7.11 27.5 --
Copper 3,000 13.5 828 188 -- 423 -- 23.4 31 -- 39.2 12.6 4.44 47.8 75.8 4.96 62.7 --
Lead  250  42 223 596 12.2 710 183 13 61 -- 13 2 1 4 4 3 551 1.75
Mercury  2  0.2 U 0.2 U 0.2 U -- 0.2 -- 0.2 U 0.2 U -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 1.2 --
Selenium  400  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Silver  400  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Tin 4,800 -- -- -- -- -- -- -- -- -- -- -- -- 0.237 U 0.247 U 0.204 U -- --
Zinc 24,000 83 893 857 -- 1,610 -- 39.6 102 -- 75.4 70.1 15.8 1,030 979 241 1,190 --

Notes:
1 Results of total metals analyses are reported in this table.  Results of Toxicity Characteristic Leaching Procedure (TCLP) metals analyses are reported in Table 7. 
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 13.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 6
Summary of Soil Chemical Analytical Results 

Metals1

Reliable Steel Site
Olympia, Washington

7/13/10 7/13/107/13/10 7/13/10 7/13/10 7/13/10 7/13/107/13/10 7/13/10 7/13/10 7/13/10 7/8/10 7/8/10
4 2.5 2.5-3.5 6

RI-26 RI-27 RI-27
RI-27

RI-25
0-1.5 2.5-3.5 0-1 2.5-3.5 3.5-4

RI-20 RI-25RI-8 RI-26

3

RI-9
RI-8 RI-8 RI-9 RI-20 RI-20 RI-25

7/8/10

Analytes
Proposed Soil 

Cleanup Levels2

RI-2 RI-3 RI-6
RI-2 RI-3 RI-4 RI-4 RI-5 RI-5 RI-6
0-1 0-0.5 0-0.5 2-3 0-1 1-2

7/13/10

RI-5

0-1

RI-4

7/13/10 7/13/10
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Location3

Sample ID
Depth (feet)

Date 
Metals (mg/kg)

Arsenic  20  1.35 5 U 1 U 2.88 1.07 1 U 3.21 2.69 3.7 1.82 4.71 3.64 5.85 5.45 2.75 5.86
Barium 16,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 2 -- 1 U 1 U 1.57 1 U 1 U 1 U 1.6 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1
Chromium III 2,000 6.27 112 8.65 15.8 10.9 8.54 5.2 38.3 7.68 25.3 24.3 16 19 25.6 32.4 12.2
Copper 3,000 4.44 -- 15.9 8.06 17.7 22.4 3.63 86.1 5.61 27.6 25.7 17.2 28.3 22.3 20.6 10.9
Lead  250  1.38 5 U 7.12 1.96 8.72 14.6 1 U 34.6 1 U 62.3 65.6 25.1 44.1 8.64 225 1.52
Mercury  2  0.2 U 0.5 U 0.2 U 2.4 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Selenium  400  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Silver  400  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Tin NE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 24,000 60.6 -- 955 -- 513 808 12.3 1,330 16.3 1,120 128 53.4 84.7 38 47.6 23.5

Notes:
1 Results of total metals analyses are reported in this table.  Results of Toxicity Characteristic Leaching Procedure (TCLP) metals analyses are reported in Table 7. 
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 13.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 6
Summary of Soil Chemical Analytical Results 

Metals1

Reliable Steel Site
Olympia, Washington

2/8/08 2/8/08 2/11/08 2/11/08 2/11/08

Analytes
Proposed Soil 

Cleanup Levels2

10/15/05 2/8/08 2/8/08 2/8/08 2/8/08 2/8/08
Surface 4 Surface Surface 4

7/13/10 2/11/08
4 Surface 5 4 4 4Surface2.5-3.5 6

RGB10-5RI-31 S-13 RGB1-S RGB1-4
RGB13  RGB14 RGB15  RGB16 

4 6
2/11/08 2/11/08 2/11/08

RGB13-4 RGB14-4 RGB15-4 RGB16-6RGB12-4
RGB2 

RGB2-S RGB3-S RGB3-4 RGB4-S
RI-31 S-13 RGB1 RGB3 RGB4 RGB10 RGB12 

RGB4-4 RGB10-S
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Location3

Sample ID
Depth (feet)

Date 
Metals (mg/kg)

Arsenic  20  1.79 3.55 2.25 9.72 7.82 7.28 5.21 1 U 1.82 -- 1.55 3.71 2.82 5.33 2.46 1.77 12.3 U 4.8 U --
Barium 16,000 -- -- -- -- 110 93.4 117 -- 469 -- -- -- -- -- -- -- 80.6 52.7 --
Cadmium 2 1 U 1 U 1 U 1 U 2.87 1.52 0.5 U 1 U 0.33 U -- 1 U 1 U 1 U 1.38 1 U 1 U 6.2 U 2.4 U --
Chromium III 2,000 5.81 24.5 18.5 10 53.9 37.1 50.7 9.65 15.1 -- 60.3 30.9 18.3 16.2 16 8.89 26.7 10.4 --
Copper 3,000 5.81 34.2 16.3 19.2 84.4 119 75.8 14.7 -- -- 117 46.6 29.2 69.3 31.1 6.95 -- -- --
Lead  250  1 U 106 17.1 95.6 1,540 518 338 14.2 3 -- 17.8 102 85.2 69.2 43.8 1.78 4.7 5.2 --
Mercury  2  0.2 U 0.2 U 0.2 U 0.2 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U -- 0.2 U 0.27 0.29 0.91 0.2 U 0.2 U 0.12 U 0.27 U --
Selenium  400  -- -- -- -- 0.735 0.5 U 0.5 U -- 0.33 U -- -- -- -- -- -- -- 6.2 U 2.4 U --
Silver  400  -- -- -- -- 0.5 U 0.5 U 0.664 -- 0.33 U -- -- -- -- -- -- -- 6.2 U 2.4 U --
Tin NE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 24,000 13.2 150 70 164 -- -- -- 687 -- 1,570 2,120 289 415 678 433 27.1 -- -- --

Notes:
1 Results of total metals analyses are reported in this table.  Results of Toxicity Characteristic Leaching Procedure (TCLP) metals analyses are reported in Table 7. 
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 13.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

GP-1
GP-1 (2-2.5) GP (4-4.5) GP-1 (6-6.5)

2-2.5

8/25/2010
4-4.5

8/25/2010
6-6.5

8/25/20102/11/082/11/08 6/3/04 6/3/04 5/7/04 2/8/08 6/19/01

Metals1

Reliable Steel Site
Olympia, Washington

Table 6
Summary of Soil Chemical Analytical Results 

2/11/08

Analytes

2/11/08 2/11/086/27/07 2/8/08 2/8/08
2.5Surface 2.5 Surface0.5 Surface Surface Surface Surface Surface12 Surface 4

2/11/08

RGB17 RGB18 
Proposed Soil 

Cleanup Levels2 5 5 Surface
RGB17-5 RGB18-5

2/11/08 2/11/08

PS Grit
Mt. Pit PS Grit Sand Grit Sand Grit Ditch2-S Ditch2-2.5MW9-S MW9-4 Ditch1-S Ditch1-2.5

Sand Grit MW9 Ditch1 Ditch2  Mt. PitA3 P1
RGB19-S RGB19-12 A3 P1

RGB19 
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Location3

Sample ID
Depth (feet)

Date 

TCLP Metals (mg/l)
Arsenic 5 0.1 U 0.05 U 0.2 U 0.2 0.1 U 0.1 U 0.8 U
Barium 100 1 U 1.16 0.67 0.79 1 U 1 U --
Cadmium 1 0.05 U 0.05 U 0.01 U 0.01 U 0.05 U 0.05 U --
Chromium 5 0.1 U 0.05 U 0.02 U 0.02 U 0.1 U 0.1 U --
Lead 5 0.31 0.05 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U
Mercury 0.2 0.005 U 0.001 U 0.0001 U 0.0001 U 0.05 U 0.05 U --
Selenium 1 0.1 U 0.05 U 0.2 U 0.2 U 0.1 U 0.1 U --

Silver 5 0.05 U 0.05 U 0.02 U 0.02 U 0.05 U 0.05 U --

Notes:
1 Results of Toxicity Characteristic Leaching Procedure (TCLP) metals analyses are reported in this table.  Results of total metals analyses are reported in Table 6. 
2 WAC 173-303-090
3 Sample locations are shown in Figure 13.
U = The analyte was not detected at a concentration greater than the identified reporting limit. 

-- = not analyzed

mg/l = milligrams per liter

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

6/27/2007

Analytes

A3
A3 Blast Grit
0.5 Surface 

6/3/2004 6/19/2001

S1 S3 BS-1
Surface Surface 2 2 Surface

6/27/2007 6/3/2004 6/3/2004 12/19/2005

Table 7
Summary of Soil Chemical Analytical Data 

TCLP Metals1

Reliable Steel Site
Olympia, Washington

S1 S3 BS-1Blast Grit
Dangerous 

Waste Criteria2
Blast Grit Blast Grit
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Location3

Sample ID
Depth (feet)

Date 
Petroleum Hydrocarbons (mg/kg)
Gasoline-range 30/100 4 -- -- -- -- 2 U -- 3.3 2 U 2 U 2 U 2 U 2 U 2 U -- 2 U -- -- -- -- -- --
Diesel-range 2,000 -- 19 UJ 16 U 16 U -- 480 -- -- 2,700 -- -- -- -- 50 U -- 50 U 50 U 50 U 1,400 50 U 50 U
Heavy-oil range 2,000 -- 290 J 99 40 U -- 930 -- -- 7,300 -- -- -- -- 250 U -- 250 U 250 U 250 U 8,600   250 U 250 U
Mineral oil-range 4,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
BETX (mg/kg)
Benzene 0.03 0.001 UJ -- -- -- 0.02 U -- 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U -- 0.02 U -- -- -- -- -- --
Ethylbenzene 6 0.0003 J -- -- -- 0.02 U -- 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U -- 0.02 U -- -- -- -- -- --
Toluene 7 0.002 J -- -- -- 0.02 U -- 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U -- 0.02 U -- -- -- -- -- --
Xylenes 9 0.002 J -- -- -- 0.06 U -- 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U -- 0.06 U -- -- -- -- -- --

Notes:
1 Results of analyzed volatile organic compounds (VOCs) other than benzene, ethylbenzene, toluene and xylenes (BETX) are reported in Table 11. 
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 14.
4 Cleanup level for gasoline-range petroleum hydrocarbon is 30 mg/kg if benzene is present and 100 mg/kg if benzene is not present. 

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

x = The pattern of peaks present is not indicative of diesel.

y = The pattern of peaks present is not indicative of motor oil.

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 8
Summary of Soil Chemical Analytical Results 

Petroleum Hydrocarbons and BETX1 

Reliable Steel Site
Olympia, Washington

4 54 0.5
7/8/10 7/8/10 7/13/10 7/12/10 7/8/10 7/8/10 7/8/10 7/8/107/13/10

RI-13 RI-14 RI-15RI-10 RI-11
RI-13 RI-14 RI-15

7/13/10
4 44 10 1 4

RI-10 RI-11 RI-12 RI-12

7/8/10Analyte

Proposed Soil 

Cleanup Levels2

RI-1
RI-5 RI-6 RI-7A-1 RI-8

7/13/10 7/13/10 7/13/10 7/13/10
1-2 5-6 1 2.5-3.50-1 0-1

7/13/10 7/13/10

RI-1 RI-5
EC-1

EC-1(0-0.4)
0-0.4

RI-8 RI-9
RI-9

3

RI-6 RI-7 RI-17
RI-16 RI-17RI-16

4/10/13

EC-03B
EC-3B(1-2)

1-2
4/11/13

EC-3B(0-1)
0-1

4/11/13

EC-2
EC2(2-3)

2-3
4/10/13

RI-5 RI-12 RI-16
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Location3

Sample ID
Depth (feet)

Date 
Petroleum Hydrocarbons (mg/kg)
Gasoline-range 30/100 4 -- -- -- -- -- -- -- -- -- -- -- 10 U -- 10 U -- -- --
Diesel-range 2,000 82 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 20 U 20 U -- 20 U -- 8,900 1,200 20 U
Heavy-oil range 2,000 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 40 U 40 U -- 40 U -- 40 U 40 U 40 U
Mineral oil-range 4,000 -- -- -- -- -- -- -- -- -- 40 U 40 U -- 40 U -- 40 U 40 U 40 U
BETX (mg/kg)
Benzene 0.03 -- -- -- -- -- -- -- -- -- -- -- 0.02 U -- 0.02 U -- -- --
Ethylbenzene 6 -- -- -- -- -- -- -- -- -- -- -- 0.05 U -- 0.05 U -- -- --
Toluene 7 -- -- -- -- -- -- -- -- -- -- -- 0.05 U -- 0.05 U -- -- --
Xylenes 9 -- -- -- -- -- -- -- -- -- -- -- 0.05 U -- 0.05 U -- -- --

Notes:
1 Results of analyzed volatile organic compounds (VOCs) other than benzene, ethylbenzene, toluene and xylenes (BETX) are reported in Table 11. 
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 14.
4 Cleanup level for gasoline-range petroleum hydrocarbon is 30 mg/kg if benzene is present and 100 mg/kg if benzene is not present. 

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

x = The pattern of peaks present is not indicative of diesel.

y = The pattern of peaks present is not indicative of motor oil.

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 8
Summary of Soil Chemical Analytical Results 

Petroleum Hydrocarbons and BETX1 

Reliable Steel Site
Olympia, Washington

10/15/05 10/15/05 10/15/05 10/15/057/8/10 10/15/05 10/15/05 10/15/05 10/15/057/8/10 7/8/10
7 7 7 4.58 6664

7/8/10 7/13/10Analyte

Proposed Soil 

Cleanup Levels2
RI-25RI-21

7/8/107/8/10 7/8/107/8/10
66 63

RI-30 S-1 S-2 S-4 S-6
6 4-87 4-8

S-7 S-8RI-26 S-9 S-10RI-29RI-27 RI-28
RI-25

RI-21
RI-19
RI-19

S-7 S-8 S-9 S-10RI-21 RI-26 RI-30 S-1 S-2 S-4 S-6RI-29RI-27 RI-28
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Location3

Sample ID
Depth (feet)

Date 
Petroleum Hydrocarbons (mg/kg)
Gasoline-range 30/100 4 -- 106 6,000 -- -- -- 100 -- -- -- 490 -- -- 2 U -- -- 2 U
Diesel-range 2,000 8,700 20 U 20 U 20 U 20 U 20 U 180 20 U 20 U 20 U 500 20 U 20 U 50 U 50 U 50 U 50 U
Heavy-oil range 2,000 40 U 40 U 40 U 40 U 40 U 40 U 1,000 56 40 U 40 U 1,200 40 U 40 U 250 U 250 U 250 U 250 U
Mineral oil-range 4,000 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U -- -- -- --
BETX (mg/kg)
Benzene 0.03 -- 0.02 U -- -- -- -- 0.02 U -- -- -- -- -- -- 0.03 U -- -- 0.03 U
Ethylbenzene 6 -- 0.05 U -- -- -- -- 0.05 U -- -- -- -- -- -- 0.05 U -- -- 0.05 U
Toluene 7 -- 0.05 U -- -- -- -- 0.05 U -- -- -- -- -- -- 0.05 U -- -- 0.05 U
Xylenes 9 -- 0.05 U -- -- -- -- 0.05 U -- -- -- -- -- -- 0.063 -- -- 0.079

Notes:
1 Results of analyzed volatile organic compounds (VOCs) other than benzene, ethylbenzene, toluene and xylenes (BETX) are reported in Table 11. 
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 14.
4 Cleanup level for gasoline-range petroleum hydrocarbon is 30 mg/kg if benzene is present and 100 mg/kg if benzene is not present. 

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

x = The pattern of peaks present is not indicative of diesel.

y = The pattern of peaks present is not indicative of motor oil.

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 8
Summary of Soil Chemical Analytical Results 

Petroleum Hydrocarbons and BETX1 

Reliable Steel Site
Olympia, Washington

10/15/05 10/15/05 10/15/05 10/15/0510/15/05 10/15/05Analyte

Proposed Soil 

Cleanup Levels2 7

S-14 S-15 S-17

2/8/08 2/8/08
5-8

10/15/05 10/15/05 2/8/0810/15/05 10/15/05 10/15/05 10/15/05
Surface 3 8 4-8

S-18 S-21 S-22 S-23

10/15/05 2/8/08
SurfaceSurface 4 Surface3 3 4-8

S-24 S-25 S-26 RGB1-S
4-8 6 10 4-8

S-15 S-17 RGB3-S
S-21 S-22 S-26

RGB1-4 RGB2-SS-13 S-14S-11 S-13
RGB3 S-23 S-24 S-25S-13 RGB1 RGB2 S-11 S-18
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Location3

Sample ID
Depth (feet)

Date 
Petroleum Hydrocarbons (mg/kg)
Gasoline-range 30/100 4 -- -- -- -- -- -- 12 -- 7 14 2 U 2 U 2 U 2 U 2 U 2 U
Diesel-range 2,000 180  x 2,600 50 U 50 U 15,000 50 U 50 U 50 U -- -- -- -- -- -- 130  x 110  x
Heavy-oil range 2,000 390 250 U 250 U 250 U 400  y 250 U 250 U 250 U -- -- -- -- -- -- 580 440
Mineral oil-range 4,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
BETX (mg/kg)
Benzene 0.03 -- 0.02 U -- -- 0.02 U -- -- -- 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.02 U 0.02 U
Ethylbenzene 6 -- 0.02 U -- -- 0.02 U -- -- -- 0.05 U 0.059 0.05 U 0.05 U 0.05 U 0.05 U 0.02 U 0.02 U
Toluene 7 -- 0.02 U -- -- 0.15 -- -- -- 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.02 U 0.02 U
Xylenes 9 -- 0.06 U -- -- 0.37 -- -- -- 0.15 0.21 0.1 U 0.1 U 0.1 U 0.1 U 0.06 U 0.06 U

Notes:
1 Results of analyzed volatile organic compounds (VOCs) other than benzene, ethylbenzene, toluene and xylenes (BETX) are reported in Table 11. 
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 14.
4 Cleanup level for gasoline-range petroleum hydrocarbon is 30 mg/kg if benzene is present and 100 mg/kg if benzene is not present. 

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

x = The pattern of peaks present is not indicative of diesel.

y = The pattern of peaks present is not indicative of motor oil.

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 8
Summary of Soil Chemical Analytical Results 

Petroleum Hydrocarbons and BETX1 

Reliable Steel Site
Olympia, Washington

2/11/08 2/11/08 2/11/08 2/11/08 2/11/08
11 5

RGB10-11 RGB11-5 RGB12-4 RGB13-4 RGB14-4

2/11/08 2/11/082/8/08 2/8/08 2/8/08
5-6 8 6 6-7 12

2/8/08 2/8/08 2/8/08 2/11/08
4 4 4 4

2/8/08

RGB5-5-6
Surface

RGB5-8 RGB6-6 RGB7-6-7 RGB7-12

2/11/08

RGB6 
RGB15-4RGB4-S

Analyte

Proposed Soil 

Cleanup Levels2

RGB13  RGB14 RGB15  RGB8 RGB9 
RGB9-5 RGB10-S RGB10-5

RGB11 

5 5 Surface 5
RGB8-5

RGB4 RGB12 RGB5 RGB7 RGB10 
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Location3

Sample ID
Depth (feet)

Date 
Petroleum Hydrocarbons (mg/kg)
Gasoline-range 30/100 4 22 -- -- 2 U 2 U -- -- -- -- 12 -- 2 U 2 U 2 U 14 -- 8.6 U 47 U --
Diesel-range 2,000 3,600 50 U 50 U -- 50 U 16,500 10 U 59.2 50 U 50 U 420  x 110  x 160  x 220  x 5,000 50 U 30.4 60.9 --
Heavy-oil range 2,000 250 U 250 U 250 U -- 250 U 278 25 U 140 250 U 250 U 860 440 250 U 810 1,600 250 U 198 481 --
Mineral oil-range 4,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
BETX (mg/kg)
Benzene 0.03 0.02 U -- -- 0.03 U 0.03 U -- -- -- -- 0.03 U -- 0.03 U 0.03 U 0.03 U 0.03 U -- 0.0047 U 0.019 U --
Ethylbenzene 6 0.02 U -- -- 0.05 U 0.05 U -- -- -- -- 0.05 U -- 0.05 U 0.05 U 0.05 U 0.05 U -- 0.0047 U 0.019 U --
Toluene 7 0.02 U -- -- 0.05 U 0.05 U -- -- -- -- 0.05 U -- 0.05 U 0.05 U 0.05 U 0.05 U -- 0.0047 U 0.0342 --
Xylenes 9 0.06 U -- -- 0.1 U 0.1 U -- -- -- -- 0.38 -- 0.1 U 0.1 U 0.1 U 0.1 U -- 0.014 U 0.0567 U --

Notes:
1 Results of analyzed volatile organic compounds (VOCs) other than benzene, ethylbenzene, toluene and xylenes (BETX) are reported in Table 11. 
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 14.
4 Cleanup level for gasoline-range petroleum hydrocarbon is 30 mg/kg if benzene is present and 100 mg/kg if benzene is not present. 

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

x = The pattern of peaks present is not indicative of diesel.

y = The pattern of peaks present is not indicative of motor oil.

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

GP-1
GP-1 (2-2.5) GP (4-4.5) GP-1 (6-6.5)

2-2.5 4-4.5 6-6.5

8/25/2010 8/25/2010 8/25/2010

Petroleum Hydrocarbons and BETX1 

RGB18 
Proposed Soil 

Cleanup Levels2

Table 8
Summary of Soil Chemical Analytical Results 

6 10 Surface 2.5 5.5
Ditch1-2.5

2.5
U2 Mt. Pit PS GritRGB19-12

2/11/08 2/11/08 3/4/085/7/04 2/8/08 2/8/08 2/8/082/11/08 6/3/04 6/3/04 2/11/08 2/11/08
12

Ditch2-S Ditch2-2.5 Ditch2-5.5

Analyte 2/11/08 2/11/08 2/11/08 2/11/08

RGB19 RGB17 
U1

5 Surface Surface5 4 Surface Surface
RGB16-6 RGB16-10 RGB17-5 RGB18-5

5 5

MW8 MW9 
MW8-5 MW9-S Ditch1-S

U1 U2 Mt. Pit PS Grit

Reliable Steel Site
Olympia, Washington

RGB16 Ditch1 Ditch2  
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Location3

Sample ID

Depth (feet)

Date 

Non-carcinogenic PAHs (mg/kg)

2-Methylnaphthalene 320 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 0.47 0.1 J 0.028 U -- -- -- --

Acenaphthene 4,800 0.03 U 0.017 U 0.014 U 0.057 J 0.016 U 0.016 U 0.7 0.04 J 0.014 U 0.01 U 0.35 0.016 0.01 U

Acenaphthylene NE 0.024 J 0.017 U 0.014 U 0.071 J 0.016 U 0.02 0.046 0.083 0.014 U 0.01 U 0.019 0.01 U 0.01 U

Anthracene 24,000 0.016 J 0.017 U 0.018 0.24 0.0073 J 0.03 1.2 0.15 0.0048 J 0.01 U 0.51 0.028 0.01 U

Benzo(g,h,i)perylene NE 0.1 0.021 J 0.21 0.32 0.031 0.11 1 0.27 0.044 0.024 0.7 0.037 0.017

Fluoranthene 3,200 0.19 0.013 J 0.42 2 0.065 0.26 6.6 0.78 0.054 0.012 2.1 0.12 0.039

Fluorene 3,200 0.03 U 0.017 U 0.014 U 0.056 J 0.016 U 0.016 U 0.83 0.035 J 0.014 U 0.01 U 0.25 0.012 0.01 U

Naphthalene 5 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 U 1 0.095 J 0.028 U 0.01 U 0.15 0.01 U 0.01 U

Phenanthrene NE 0.032 0.017 U 0.096 0.89 0.024 0.14 4.7 0.42 0.021 0.01 2 0.11 0.023

Pyrene 2,400 0.2 0.005 J 0.43 1.9 0.072 0.25 4.5 0.67 0.043 0.013 1.8 0.11 0.034

Carcinogenic PAHs (mg/kg)

Benz(a)anthracene 1.4 0.096 0.017 U 0.22 0.77 0.022 0.093 2.7 0.37 0.018 0.01 U 0.85 0.051 0.021

Chrysene 140 0.12 0.017 U 0.3 1.4 0.043 0.16 3 0.52 0.037 0.013 0.99 0.062 0.024

Benzo(b)fluoranthene 1.4 0.15 0.017 U 0.37 1.3 0.044 0.17 3.7 0.69 0.062 0.022 1.1 0.064 0.029

Benzo(k)fluoranthene 14 0.074 0.017 U 0.13 0.56 0.014 J 0.053 1.2 0.23 0.023 0.01 U 0.46 0.028 0.01

Benzo(a)pyrene 0.1 0.14 0.017 U 0.29 0.74 0.025 0.12 2.7 0.47 0.041 0.011 0.6 0.054 0.022

Indeno(1,2,3-cd)pyrene 1.4 0.12 0.031 J 0.22 0.42 0.039 0.12 1.2 0.35 0.053 0.024 0.68 0.037 0.017

Dibenz(a,h)anthracene 0.14 0.045 J 0.035 U 0.053 0.16 0.031 U 0.04 0.4 0.12 0.023 J 0.01 U 0.15 0.01 U 0.01 U

cPAH TEC4
0.1 0.19 0.02 0.39 1.08 0.04 0.17 3.65 0.65 0.06 0.02 0.93 0.07 0.03

Notes:
1 Polycyclic aromatic hydrocarbons (PAHs) are reported in this table. Results for semi-volatile organic compounds (SVOCs) other than PAHs are reported in Table 10.
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 16.
4 Calculated using toxic equivalency factor (TEF) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the method reporting limit for these calculations.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

J = The internal standard associated with the analyte is out of control limits. The reported concentration is an estimate.

jl = The analyte result in the laboratory control sample was out of control limits. The reported concentration should be considered an estimate.

jr = The RPD result in laboratory control sample associated with the analyte was out of control limits. The reported concentration should be considered an estimate.

ve = The value reported exceeded the calibration range established for the analyte. The reported concentration should be considered an estimate.

NE = not established

-- = not analyzed

mg/kg = milligrams per kilogram

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 9
Summary of Soil Chemical Analytical Results 

Analyte

Proposed Soil 
Cleanup 

Levels2

EC-4 EC-5 EC-6

Polycyclic Aromatic Hydrocarbons (PAHs)1

Reliable Steel Site

EC-7 EC-9 EC-10 RI-2 RI-4 RI-6

Olympia, Washington

RI-8

RI-8

0-1 3-4 0-0.5 0-1 2-3 2-3

EC-9 EC-9 EC-10 RI-2 RI-4 RI-6EC-4 EC-4 EC-5 EC-6 EC-6 EC-7

0-1 2-2.6 0-0.5 0-1 0-0.5 0-1 0-1.5

4/10/2013 4/10/2013 4/10/2013 4/10/2013 4/10/2013 4/10/2013 4/10/2013 4/10/2013 4/10/2013 7/13/10 7/13/10 7/13/10 7/13/10
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Location3

Sample ID

Depth (feet)

Date 

Non-carcinogenic PAHs (mg/kg)

2-Methylnaphthalene 320 -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene 4,800 -- 0.2 U -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Acenaphthylene NE -- 0.2 U -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Anthracene 24,000 -- 0.2 U -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Benzo(g,h,i)perylene NE -- 0.29 -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Fluoranthene 3,200 -- 0.2 U -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Fluorene 3,200 -- 0.2 U -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Naphthalene 5 -- 0.2 U -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Phenanthrene NE -- 0.61 -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Pyrene 2,400 -- 0.2 U -- -- -- -- -- 0.01 U -- -- -- 0.01 U

Carcinogenic PAHs (mg/kg)

Benz(a)anthracene 1.4 0.043 0.2 U 0.01 U 0.021 0.27 0.022 0.15 0.01 U 0.31 0.01 U 1.2 0.01 U

Chrysene 140 0.11 0.78 0.02 0.054 0.3 0.028 0.18 0.01 U 0.53 0.01 U 2 ve 0.01 U

Benzo(b)fluoranthene 1.4 0.38 0.23 0.023 0.051 0.29 0.028 0.29 0.01 U 0.71 0.012 2 ve 0.01 U

Benzo(k)fluoranthene 14 0.064 0.2 U 0.01 U 0.017 0.11 0.011 0.096 0.01 U 0.21 0.01 U 0.64 0.01 U

Benzo(a)pyrene 0.1 0.32 0.2 U 0.015 0.018 0.28 0.024 0.23 0.01 U 0.41 0.01 U 1.50 0.01 U

Indeno(1,2,3-cd)pyrene 1.4 0.47 0.2 U 0.015 0.021 0.15 0.015 0.14 0.01 U 0.37 0.01 U 1 0.01 U

Dibenz(a,h)anthracene 0.14 0.093 0.2 U 0.01 U 0.01 U 0.041 0.01 U 0.035 0.01 U 0.1 0.01 U 0.25 0.01 U

cPAH TEC4
0.1 0.43 0.17 0.02 0.03 0.37 0.03 0.30 0.01 0.59 0.01 2.03 0.01 U

Notes:
1 Polycyclic aromatic hydrocarbons (PAHs) are reported in this table. Results for semi-volatile organic compounds (SVOCs) other than PAHs are reported in Table 10.
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 16.
4 Calculated using toxic equivalency factor (TEF) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the method reporting limit for these calculations.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

J = The internal standard associated with the analyte is out of control limits. The reported concentration is an estimate.

jl = The analyte result in the laboratory control sample was out of control limits. The reported concentration should be considered an estimate.

jr = The RPD result in laboratory control sample associated with the analyte was out of control limits. The reported concentration should be considered an estimate.

ve = The value reported exceeded the calibration range established for the analyte. The reported concentration should be considered an estimate.

NE = not established

-- = not analyzed

mg/kg = milligrams per kilogram

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 9
Summary of Soil Chemical Analytical Results 

Polycyclic Aromatic Hydrocarbons (PAHs)1

Reliable Steel Site
Olympia, Washington

Analyte

Proposed Soil 
Cleanup 

Levels2

RI-10 RI-11 RI-12

RI-10 RI-11 RI-12

RI-15 RI-17 RI-18 RI-19

RI-15 RI-15 RI-17 RI-17 RI-17 RI-18 RI-19 RI-19 RI-19

0.5 3 5 0.5 0.5 30.5 0-1.5 1 0.5 2.5 4

7/8/10 7/8/10 7/8/10 7/8/10 7/8/10 7/8/107/8/10 7/13/10 7/8/10 7/8/10 7/8/10 7/8/10
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Location3

Sample ID

Depth (feet)

Date 

Non-carcinogenic PAHs (mg/kg)

2-Methylnaphthalene 320 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene 4,800 0.011 0.13 -- -- -- 0.01 U -- 0.6 -- -- -- 0.1 U -- -- 0.01 U 0.01 U

Acenaphthylene NE 0.01 U 0.1 U -- -- -- 0.01 U -- 0.48 -- -- -- 0.1 U -- -- 0.01 U 0.01 U

Anthracene 24,000 0.029 0.55 -- -- -- 0.01 U -- 0.42 -- -- -- 0.21 -- -- 0.01 U 0.01 U

Benzo(g,h,i)perylene NE 0.16 0.37 -- -- -- 0.01 U -- 0.63 -- -- -- 0.74 -- -- 0.023 0.054

Fluoranthene 3,200 0.48 1.7 -- -- -- 0.033 -- 0.55 -- -- -- 1.8 -- -- 0.057 0.12

Fluorene 3,200 0.01 U 0.16 -- -- -- 0.01 U -- 0.48 -- -- -- 0.1 U -- -- 0.01 U 0.01 U

Naphthalene 5 0.01 U 0.22 -- -- -- 0.01 U -- 1.3 -- -- -- 0.1 U -- -- 0.01 U 0.01 U

Phenanthrene NE 0.17 1.5 -- -- -- 0.01 U -- 0.96 -- -- -- 0.59 -- -- 0.056 0.045

Pyrene 2,400 0.41 1.5 -- -- -- 0.029 -- 0.42 -- -- -- 1.5 -- -- 0.054 0.14

Carcinogenic PAHs (mg/kg)

Benz(a)anthracene 1.4 0.18 0.65 0.01 U 0.43 1.2 0.017 0.26 0.18 0.15 0.015 0.21 1 0.33 0.01 U 0.026 0.052

Chrysene 140 0.33 0.93 0.015 0.58 1.5 0.016 0.36 0.28 0.2 0.02 0.28 1.2 0.47 0.01 U 0.04 0.11

Benzo(b)fluoranthene 1.4 0.37 0.82 0.018 0.65 1.6 0.019 0.48 0.4 0.23 0.023 0.31 1.6 0.55 0.01 U 0.047 0.11

Benzo(k)fluoranthene 14 0.12 0.3 0.01 U 0.23 0.52 0.01 U 0.18 0.09 0.084 0.01 U 0.11 0.47 0.21 0.01 U 0.013 0.031

Benzo(a)pyrene 0.1 0.20 0.62 0.01 U 0.47 1.20 0.012 0.36 0.19 0.16 0.015 0.23 1.10 0.42 0.01 U 0.029 0.063

Indeno(1,2,3-cd)pyrene 1.4 0.17 0.37 0.01 U 0.33 0.74 0.01 U 0.28 0.36 0.12 0.013 0.18 0.86 0.34 0.01 U 0.023 0.05

Dibenz(a,h)anthracene 0.14 0.039 0.1 U 0.01 U 0.08 0.18 0.01 U 0.067 0.064 0.033 0.01 U 0.044 0.22 0.087 0.01 U 0.01 U 0.011

cPAH TEC4
0.1 0.29 0.85 0.01 0.65 1.64 0.02 0.49 0.30 0.22 0.02 0.32 1.53 0.58 0.01 U 0.04 0.09

Notes:
1 Polycyclic aromatic hydrocarbons (PAHs) are reported in this table. Results for semi-volatile organic compounds (SVOCs) other than PAHs are reported in Table 10.
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 16.
4 Calculated using toxic equivalency factor (TEF) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the method reporting limit for these calculations.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

J = The internal standard associated with the analyte is out of control limits. The reported concentration is an estimate.

jl = The analyte result in the laboratory control sample was out of control limits. The reported concentration should be considered an estimate.

jr = The RPD result in laboratory control sample associated with the analyte was out of control limits. The reported concentration should be considered an estimate.

ve = The value reported exceeded the calibration range established for the analyte. The reported concentration should be considered an estimate.

NE = not established

-- = not analyzed

mg/kg = milligrams per kilogram

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 9
Summary of Soil Chemical Analytical Results 

Polycyclic Aromatic Hydrocarbons (PAHs)1

Reliable Steel Site
Olympia, Washington

RI-20 RI-21 RI-22 RI-23 RI-24 RI-25

Analyte

Proposed Soil 
Cleanup 

Levels2

RI-20 RI-20 RI-21

RI-26 RI-27

RI-26 RI-27 RI-27RI-26

7/13/10

RI-25

7/8/10 7/8/10 7/8/10 7/13/10

RI-22 RI-22 RI-22 RI-23 RI-23 RI-24 RI-24 RI-25

2.5 0.5 2.5 10.5 1.5-2.5 0.5 0.5 2 3 0.5 2.5 0-0.5 2.5-3.53 0.5

7/8/10 7/8/10 7/8/10 7/8/10 7/8/10 7/8/107/13/10 7/13/10 7/8/10 7/8/10 7/8/10
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Location3

Sample ID

Depth (feet)

Date 

Non-carcinogenic PAHs (mg/kg)

2-Methylnaphthalene 320 -- -- -- -- -- -- -- 0.03 U 0.03 U 0.03 U 0.031 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U

Acenaphthene 4,800 -- -- -- -- -- -- 0.01 U 0.03 U 0.03 U 0.03 U 0.083 0.03 U 2.2 0.3 U 0.3 U 0.03 U

Acenaphthylene NE -- -- -- -- -- -- 0.01 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 1.7 0.45 0.3 U 0.03 U

Anthracene 24,000 -- -- -- -- -- -- 0.01 U 0.03 U 0.04 0.03 U 0.18 0.03 U 3.1 1.4 0.3 U 0.03 U

Benzo(g,h,i)perylene NE -- -- -- -- -- -- 0.01 U 0.035 0.099 0.03 U 0.27 0.03 U 2.8 2.6 0.85 0.03 U

Fluoranthene 3,200 -- -- -- -- -- -- 0.01 U 0.14 0.33 0.03 U 1.3 0.03 U 74  ve 8.9 2.2 0.03 U

Fluorene 3,200 -- -- -- -- -- -- 0.01 U 0.03 U 0.03 U 0.03 U 0.083 0.03 U 2 0.3 U 0.3 U 0.03 U

Naphthalene 5 -- -- -- -- -- -- 0.01 U 0.031 0.03 U 0.03 U 0.071 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U

Phenanthrene NE -- -- -- -- -- -- 0.01 U 0.065 0.23 0.03 U 0.82 0.03 U 34 3.6 0.88 0.03 U

Pyrene 2,400 -- -- -- -- -- -- 0.01 U 0.081 0.24 0.03 U 1 0.03 U 49 11 2.2 0.03 U

Carcinogenic PAHs (mg/kg)

Benz(a)anthracene 1.4 0.34 0.01 U 0.19 0.077 0.015 0.05 0.01 U 0.057 0.12 0.03 U 0.53 0.03 U 5.80 1.90 0.94 0.03 U

Chrysene 140 0.49 0.01 U 0.25 0.11 0.02 0.086 0.01 U 0.048 0.17 0.03 U 0.6 0.03 U 18 6 1.4 0.03 U

Benzo(b)fluoranthene 1.4 0.58 0.01 U 0.35 0.15 0.025 0.078 0.01 U 0.079  jr 0.18  jr 0.03 U 0.57  jr 0.03 U 12 jr 4.6 1.4 0.03 U

Benzo(k)fluoranthene 14 0.17 0.01 U 0.12 0.046 0.01 U 0.028 0.01 U 0.03 U 0.078  jl 0.03 U 0.25  jl 0.03 U 5 jl 1.2 0.55 0.03 U

Benzo(a)pyrene 0.1 0.39 0.01 U 0.26 0.11 0.018 0.049 0.01 U 0.036 0.14 0.03 U 0.49 0.03 U 4.4 2.4 1.1 0.03 U

Indeno(1,2,3-cd)pyrene 1.4 0.28 0.01 U 0.2 0.083 0.014 0.03 0.01 U 0.032 0.095 0.03 U 0.28 0.03 U 3.1 2.2 0.85 0.03 U

Dibenz(a,h)anthracene 0.14 0.097 0.01 U 0.046 0.02 0.01 U 0.01 0.01 U 0.03 U 0.033 0.03 U 0.09 0.03 U 1.5 U 0.4 0.3 U 0.03 U

cPAH TEC4
0.1 0.54 0.01 U 0.35 0.15 0.02 0.07 0.01 U 0.053 0.19 0.03 U 0.67 0.03 U 7.17 3.49 1.49 0.03 U

Notes:
1 Polycyclic aromatic hydrocarbons (PAHs) are reported in this table. Results for semi-volatile organic compounds (SVOCs) other than PAHs are reported in Table 10.
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 16.
4 Calculated using toxic equivalency factor (TEF) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the method reporting limit for these calculations.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

J = The internal standard associated with the analyte is out of control limits. The reported concentration is an estimate.

jl = The analyte result in the laboratory control sample was out of control limits. The reported concentration should be considered an estimate.

jr = The RPD result in laboratory control sample associated with the analyte was out of control limits. The reported concentration should be considered an estimate.

ve = The value reported exceeded the calibration range established for the analyte. The reported concentration should be considered an estimate.

NE = not established

-- = not analyzed

mg/kg = milligrams per kilogram

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Table 9
Summary of Soil Chemical Analytical Results 

Olympia, Washington

Polycyclic Aromatic Hydrocarbons (PAHs)1

Reliable Steel Site

RGB4 

Analyte

Proposed Soil 
Cleanup 

Levels2

RI-28 RI-29

RI-28

7/8/10 7/8/10 7/8/10 7/8/10 7/8/10 7/13/10

RI-30 RI-31 RGB1 RGB2 RGB3 

RGB4-1 RGB4-1.5 RGB4-4RGB1-S RGB2-S RGB2-3.5 RGB3-S RGB3-4 RGB4-SRI-28 RI-29 RI-29 RI-30 RI-30 RI-31

1 1.5 4Surface Surface 3.5 Surface 4 Surface3.5 0.5 4 0.5 4 2.5-3.50.5

7/8/10 3/4/08 3/4/08 2/8/082/8/08 2/8/08 2/8/08 2/8/08 2/8/08 2/8/08
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Location3

Sample ID

Depth (feet)

Date 

Non-carcinogenic PAHs (mg/kg)

2-Methylnaphthalene 320 -- -- 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.0111 0.0178 U 0.0451 U

Acenaphthene 4,800 0.1 U 0.92 0.46 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 2.3 0.0087 U 0.0178 U 0.0451 U

Acenaphthylene NE 0.1 U 0.1 U 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 1.5 U 0.0087 U 0.0178 U 0.0451 U

Anthracene 24,000 0.1 U 0.1 U 0.3 U 0.03 U 0.034 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.7 0.38 1.5 U 0.0087 U 0.0178 U 0.0451 U

Benzo(g,h,i)perylene NE 0.1 U 0.1 U 0.3 U 0.03 U 0.099  J 0.03 U 0.03 U 0.03 U 0.88 0.31 0.59 1.1 0.47 1.5 U 0.0087 U 0.0178 U 0.0451 U

Fluoranthene 3,200 0.1 U 0.1 U 0.3 U 0.03 U 0.32 0.03 U 0.03 U 0.074 3.2 1.4 1.4 4 1.3 1.5 U 0.0087 U 0.0237 0.0540

Fluorene 3,200 0.1 U 3.3 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.0087 U 0.0178 U 0.0451 U

Naphthalene 5 0.1 U 0.1 U 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.49 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.0242 0.0267 0.0677

Phenanthrene NE 0.1 U 4.5 0.3 U 0.03 U 0.14 0.03 U 0.03 U 0.049 1.6 0.45 0.86 2.1 1.9 0.3 U 0.0114 0.0302 0.0451 U

Pyrene 2,400 0.1 U 0.12 0.3 U 0.03 U 0.33 0.03 U 0.03 U 0.05 2.2 1.4 1.1 3.3 1.2 2.3 0.0087 U 0.0178 U 0.0625

Carcinogenic PAHs (mg/kg)

Benz(a)anthracene 1.4 0.1 U 0.1 U 0.3 U 0.03 U 0.13 0.03 U 0.03 U 0.03 U 1.2 0.7 0.6 1.60 0.53 1.5 U 0.0087 U 0.0178 U 0.0451 U

Chrysene 140 0.1 U 0.1 U 0.3 U 0.03 U 0.19 0.03 U 0.03 U 0.033 1.6 0.82 0.69 1.8 0.74 1.5 U 0.0087 U 0.0178 U 0.0451 U

Benzo(b)fluoranthene 1.4 0.1 U 0.1 U 0.3 U 0.03 U 0.19  jr J 0.03 U 0.03 U 0.03 U 1.7  jr 0.64 0.64  jr 1.8  jr 0.68  jr 1.5 U 0.0087 U 0.0178 U 0.0451 U

Benzo(k)fluoranthene 14 0.1 U 0.1 U 0.3 U 0.03 U 0.064  jl J 0.03 U 0.03 U 0.03 U 0.74  jl 0.33  ca 0.35  jl 0.88  jl 0.3 U 0.3 U 0.0087 U 0.0178 U 0.0451 U

Benzo(a)pyrene 0.1 0.1 U 0.1 U 0.3 U 0.03 U 0.17  J 0.03 U 0.03 U 0.03 U 1.20 0.67 0.66 1.80 0.55 1.5 U 0.0087 U 0.0178 U 0.0451 U

Indeno(1,2,3-cd)pyrene 1.4 0.1 U 0.1 U 0.3 U 0.03 U 0.091  J 0.03 U 0.03 U 0.03 U 0.92 0.33 0.46 1.1 0.39 0.3 U 0.0087 U 0.0178 U 0.0451 U

Dibenz(a,h)anthracene 0.14 0.1 U 0.1 U 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.32 0.3 U 0.3 U 0.34 0.3 U 0.3 U 0.0087 U 0.0178 U 0.0451 U

cPAH TEC4
0.1 0.1 U 0.1 U 0.3 U 0.03 U 0.22 0.03 U 0.03 U 0.0003 1.70 0.88 0.87 2.39 0.72 1.5 U 0.0044 0.0089 0.0226

Notes:
1 Polycyclic aromatic hydrocarbons (PAHs) are reported in this table. Results for semi-volatile organic compounds (SVOCs) other than PAHs are reported in Table 10.
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 16.
4 Calculated using toxic equivalency factor (TEF) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the method reporting limit for these calculations.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

J = The internal standard associated with the analyte is out of control limits. The reported concentration is an estimate.

jl = The analyte result in the laboratory control sample was out of control limits. The reported concentration should be considered an estimate.

jr = The RPD result in laboratory control sample associated with the analyte was out of control limits. The reported concentration should be considered an estimate.

ve = The value reported exceeded the calibration range established for the analyte. The reported concentration should be considered an estimate.

NE = not established

-- = not analyzed

mg/kg = milligrams per kilogram

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Polycyclic Aromatic Hydrocarbons (PAHs)1

Reliable Steel Site
Olympia, Washington

GP-1

GP-1 (2-2.5) GP (4-4.5) GP-1 (6-6.5)

2-2.5 4-4.5 6-6.5

RGB18 RGB19 PS Grit MW9 Ditch1 Ditch2  

Analyte

Proposed Soil 
Cleanup 

Levels2

RGB5 RGB7 RGB16 RGB17 

RGB17-5

5

8/25/2010 8/25/2010 8/25/2010

Table 9
Summary of Soil Chemical Analytical Results 

RGB5-5-6

2/11/08

Ditch2-2.5PS Grit MW9-S MW9-4

2.5Surface Surface 4

RGB18-5 RGB18-10 RGB19-12 Ditch1-S Ditch1-2.5 Ditch2-S

2/11/08 2/11/08 2/11/08

RGB7-6-7 RGB16-6

5 10 125-6 6-7 6 Surface 2.5 Surface

2/11/082/11/08 2/11/08 2/11/08 2/8/08 2/8/08 2/8/082/8/08 2/8/08 2/11/08
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Location3

Sample ID
Depth (feet)

Date 

SVOCs (mg/kg)

1,2,4-Trichlorobenzene 35 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 U 0.056 U 0.012 U 0.028 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
1,2-Dichlorobenzene 72,000 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.023 U 0.056 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
1,3-Dichlorobenzene NE 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.023 U 0.056 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
1,4-Dichlorobenzene NE 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.023 U 0.056 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
2,4,5-Trichlorophenol 8,000 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.023 U 0.056 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
2,4,6-Trichlorophenol 81 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.023 U 0.056 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
2,4-Dichlorophenol 240 0.3 U 0.17 U 0.14 U 0.75 U 0.16 U 0.16 U 0.28 U 0.58 U 0.14 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
2,4-Dimethylphenol 1,600 0.3 U 0.17 U 0.14 U 0.75 U 0.16 U 0.16 U 0.28 U 0.58 U 0.14 UJ 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
2,4-Dinitrophenol 160 REJ REJ REJ REJ REJ REJ REJ REJ 0.14 UJ 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 9 U 9 U 9 U 0.9 U
2,4-Dinitrotoluene 160 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.23 U 0.056 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
2,6-Dinitrotoluene 81 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.12 U 0.056 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
2-Chloronaphthalene 6,400 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 U 0.056 U 0.23 U 0.028 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
2-Chlorophenol 400 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.23 U 0.056 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
2-Methylphenol 4,000 0.3 U 0.17 U 0.14 U 0.75 U 0.16 U 0.16 U 0.28 U 0.58 U 0.14 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
2-Nitroaniline 800 0.59 U 0.35 U 0.27 U 1.5 U 0.31 U 0.32 U 0.56 U 1.2 U 0.28 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
2-Nitrophenol NE 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 U 0.056 U 0.12 U 0.028 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
3-Nitroaniline NE 0.59 UJ 0.35 UJ 0.27 UJ 1.5 U 0.31 UJ 0.32 UJ 0.56 UJ 1.2 UJ 0.28 UJ 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 9 U 9 U 9 U 0.9 U
4,6-Dinitro-2-methylphenol NE 0.12 UJ 0.069 UJ 0.054 UJ 0.3 U 0.063 UJ 0.064 UJ 0.11 UJ 0.23 UJ 0.056 UJ 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 9 U 9 U 9 U 0.9 U
4-Bromophenyl phenyl ether NE 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 U 0.056 U 0.12 U 0.028 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
4-Chloro-3-methylphenol NE 0.3 U 0.17 U 0.14 U 0.75 U 0.16 U 0.16 U 0.28 U 0.58 U 0.14 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
4-Chloroaniline 5 1.2 U 0.69 UJ 0.54 U REJ 0.63 U 640 U REJ REJ 0.56 U 3 U 3 U 3 U 3 U 3 U 30 U 30 U 30 U 3 U
4-Chlorophenyl phenyl ether NE 0.03 U 0.17 U 0.014 U 0.075 U 0.016 U 0.016 U 0.028 U 0.058 U 0.014 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
4-Methylphenol 400 0.3 U 0.17 U 0.14 U 0.75 U 0.16 U 0.16 U 0.064 J 0.58 U 0.14 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U
4-Nitroaniline NE 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.23 U 0.056 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 9 U 9 U 9 U 0.9 U
Benzoic acid 320,000 0.59 UJ 0.35 UJ 0.27 UJ 1.5 UJ 0.31 UJ 0.32 UJ 0.56 UJ 1.2 UJ 0.28 UJ 3 U 3 U 3 U 3 U 3 U 30 U 30 U 30 U 3 U
Benzyl alcohol 8,000 0.3 UJ 0.17 UJ 0.14 UJ 0.75 UJ 0.16 UJ 0.16 UJ 0.28 UJ 0.58 UJ 0.14 UJ 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Benzyl butyl phthalate 530 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 U 0.18 0.12 U 0.028 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Bis(2-chloroethoxy)methane NE 0.3 U 0.017 U 0.014 U 0.075 U 0.016 U 0.016 U 0.028 U 0.058 U 0.014 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Bis(2-chloroethyl) ether 0.91 0.059 U 0.035 U 0.027 U 0.075 U 0.031 U 0.032 U 0.056 U 0.12 U 0.028 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Bis(2-chloroisopropyl) ether NE 0.03 U 0.017 U 0.014 U 0.075 U 0.016 U 0.016 U 0.028 U 0.058 U 0.014 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Bis(2-ethylhexyl) phthalate 71 0.059 U 0.035 U 0.17 0.47 U 0.042 0.12 6.4 0.55 0.059 0.3 U 0.3 U 0.3 U 0.46 0.3 U 15 U 3 U 3 U 0.3 U
Carbazole NE 0.059 UJ 0.035 UJ 0.02 J 0.35 J 0.0082 J 0.047 J 2 J 0.19 J 0.015 J 0.06 U 0.06 U 0.06 U 0.12 0.06 U 7.1 1.1 0.6 U 0.06 U
Dibenzofuran 81 0.059 U 0.035 U 0.027 U 0.043 J 0.031 U 0.032 U 0.6 0.053 J 0.028 U 0.03 U 0.03 U 0.03 U 0.048 0.03 U 1.5 U 0.3 U 0.3 U 0.03 U
Diethyl phthalate 64,000 0.03 U 0.017 U 0.014 U 0.075 U 0.016 U 0.016 U 0.028 U 0.058 U 0.014 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Dimethyl phthalate NE 0.03 U 0.017 U 0.014 U 0.075 U 0.016 U 0.016 U 0.028 U 0.058 U 0.014 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Di-n-butyl phthalate 8,000 0.032 U 0.02 U 0.015 U 0.19 U 0.02 U 0.029 U 0.083 U 0.087 U 0.02 U 0.067 0.051 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Di-n-octyl phthalate NE 0.3 UJ 0.17 U 0.14 U 0.75 U 0.16 U 0.16 U 0.28 U 0.58 U 0.14 U 0.03 U 0.03 U 0.03 U 0.26 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Hexachlorobenzene 0.63 0.03 U 0.017 U 0.014 U 0.075 U 0.016 U 0.016 U 0.028 U 0.058 U 0.014 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Hexachlorobutadiene 13 0.12 U 0.069 U 0.054 U 0.3 UJ 0.063 U 0.064 U 0.11 U 0.23 UJ 0.056 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Hexachlorocyclopentadiene 480 0.12 U 0.069 U 0.054 U 0.3 U 0.063 U 0.064 U 0.11 U 0.23 U 0.056 UJ 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.9 U 0.9 U 0.9 U 0.09 U
Hexachloroethane 71 0.03 U 0.017 U 0.014 U 0.075 U 0.016 U 0.016 U 0.028 U 0.058 U 0.014 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Isophorone 1,100 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 U 0.056 U 0.12 U 0.028 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
Nitrobenzene 160 0.03 U 0.017 U 0.014 U 0.075 U 0.016 U 0.016 U 0.028 U 0.058 U 0.014 UJ 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
N-Nitroso-di-n-propylamine 0.14 0.03 UJ 0.017 UJ 0.014 UJ 0.075 UJ 0.016 UJ 0.016 U 0.028 UJ 0.058 UJ 0.014 UJ 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.03 U
N-Nitrosodiphenylamine 200 0.059 U 0.035 U 0.027 U 0.15 U 0.031 U 0.032 U 0.056 U 0.12 U 0.028 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.6 U 0.6 U 0.6 U 0.06 U
Pentachlorophenol 2.5 0.3 U 0.17 U 0.14 U 0.53 J 0.16 U 0.062 J 0.28 U 0.58 U 0.14 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 4.2 3 U 0.3 U
Phenol 24,000 0.12 U 0.069 UJ 0.054 U REJ 0.063 U 0.064 U REJ REJ 0.056 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 0.3 U

Notes:
1 Semi-volatile organic compounds (SVOCs) excluding polycyclic aromatic hydrocarbons (PAHs) are reported in this table. Results for PAHs are reported in Table 9.  
2 Proposed soil cleanup levels are referenced from Table 2.  REJ = Results rejected based on analytical quality control.
3 Sample locations are shown in Figure 17. U = The analyte was not detected at a concentration greater than the identified reporting limit. 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. NE = Cleanup criteria not established

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. mg/kg = milligrams per kilogram 
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Summary of Soil Chemical Analytical Data 

Phthalates and Other Semi-volatile Organic Compounds (SVOCs)1

Reliable Steel Site
Olympia, Washington
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Location3

Sample ID
Depth (feet)

Date 

SVOCs (mg/kg)

1,2,4-Trichlorobenzene 35 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,2-Dichlorobenzene 72,000 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,3-Dichlorobenzene NE 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,4-Dichlorobenzene NE 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2,4,5-Trichlorophenol 8,000 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
2,4,6-Trichlorophenol 81 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
2,4-Dichlorophenol 240 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
2,4-Dimethylphenol 1,600 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
2,4-Dinitrophenol 160 9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 9 U 9 U 9 U 9 U 9 U 9 U
2,4-Dinitrotoluene 160 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2,6-Dinitrotoluene 81 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2-Chloronaphthalene 6,400 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2-Chlorophenol 400 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
2-Methylphenol 4,000 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
2-Nitroaniline 800 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2-Nitrophenol NE 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
3-Nitroaniline NE 9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 9 U 9 U 9 U 9 U 9 U 9 U
4,6-Dinitro-2-methylphenol NE 9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 9 U 9 U 9 U 9 U 9 U 9 U
4-Bromophenyl phenyl ether NE 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
4-Chloro-3-methylphenol NE 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
4-Chloroaniline 5 30 U 3 U 3 U 3 U 3 U 3 U 3 U 30 U 30 U 30 U 30 U 30 U 30 U
4-Chlorophenyl phenyl ether NE 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
4-Methylphenol 400 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
4-Nitroaniline NE 9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 9 U 9 U 9 U 9 U 9 U 9 U
Benzoic acid 320,000 30 U 3 U 3 U 3 U 3 U 3 U 3 U 30 U 30 U 30 U 30 U 30 U 30 U
Benzyl alcohol 8,000 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Benzyl butyl phthalate 530 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.29 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bis(2-chloroethoxy)methane NE 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bis(2-chloroethyl) ether 0.91 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bis(2-chloroisopropyl) ether NE 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bis(2-ethylhexyl) phthalate 71 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 8.9 0.3 U 0.79 5.2 1.3 0.3 U
Carbazole NE 0.6 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
Dibenzofuran 81 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Diethyl phthalate 64,000 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Dimethyl phthalate NE 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Di-n-butyl phthalate 8,000 0.3 U 0.03 U 0.067 0.03 U 0.03 U 0.03 U 0.04 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Di-n-octyl phthalate NE 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Hexachlorobenzene 0.63 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Hexachlorobutadiene 13 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Hexachlorocyclopentadiene 480 0.9 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U
Hexachloroethane 71 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Isophorone 1,100 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Nitrobenzene 160 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
N-Nitroso-di-n-propylamine 0.14 0.3 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
N-Nitrosodiphenylamine 200 0.6 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
Pentachlorophenol 2.5 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U
Phenol 24,000 3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3 U 3 U 3 U 3 U 3 U 3 U

Notes:
1 Semi-volatile organic compounds (SVOCs) excluding polycyclic aromatic hydrocarbons (PAHs) are reported in this table. Results for PAHs are reported in Table 9.  
2 Proposed soil cleanup levels are referenced from Table 2.  U = The analyte was not detected at a concentration greater than the identified reporting limit. 
3 Sample locations are shown in Figure 17. NE = Cleanup criteria not established

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. mg/kg = milligrams per kilogram 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Analyte

Proposed Soil 
Cleanup 

Levels2 2/11/082/8/08 2/8/08 2/8/08 2/11/08 2/11/08 2/11/08
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Olympia, Washington
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Location3

Sample ID
Depth (feet)

Date 
VOCs (mg/kg)
1,1,1,2-Tetrachloroethane 38 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1,1-Trichloroethane 2 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1,2,2-Tetrachloroethane 5 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1,2-Trichloroethane 18 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1-Dichloroethane 16,000 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1-Dichloroethene 4,000 0.001 UJ -- -- 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1-Dichloropropene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2,3-Trichlorobenzene NE 0.001 UJ 0.05 U 0.05 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,2,3-Trichloropropane 0.033 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2,4-Trichlorobenzene 35 0.001 UJ 0.05 U 0.05 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,2,4-Trimethylbenzene NE 0.001 J 0.05 U 0.05 U 0.05 U 0.05 U 0.27 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.13 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dibromo-3-chloropropane 1.3 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dibromoethane (EDB) 0.005 0.001 UJ 0.005 U 0.005 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dichlorobenzene 7,200 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dichloroethane (EDC) 11 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dichloropropane NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,3,5-Trimethylbenzene 800 0.001 J 0.05 U 0.05 U 0.05 U 0.05 U 0.063 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.093 0.05 U 0.05 U 0.05 U 0.05 U
1,3-Dichlorobenzene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,3-Dichloropropane NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,4-Dichlorobenzene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
2,2-Dichloropropane NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
2-Butanone (MEK) 48,000 0.001 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-Chlorotoluene 1,600 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
2-Hexanone NE 0.001 UJ 0.05 U 0.05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
4-Chlorotoluene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
4-Methyl-2-pentanone 6,400 0.001 UJ 0.05 U 0.05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Acetone 72,000 0.002 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromobenzene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Bromochloromethane NE 0.001 UJ 0.05 U 0.05 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Bromodichloromethane 16 0.001 UJ -- -- 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Bromoform 130 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Bromomethane 110 0.001 UJ 0.05 U 0.05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Carbon Tetrachloride 14 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Chlorobenzene 1,600 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Chloroethane NE 0.001 UJ 0.05 U 0.05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroform 800 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Chloromethane NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
cis-1,2-Dichloroethene 160 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
cis-1,3-Dichloropropene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Dibromochloromethane 12 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Dibromodichloromethane NE 0.001 UJ 0.05 U 0.05 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dibromomethane 800 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

Olympia, Washington

2/11/08 2/8/08 2/11/08 2/11/08 2/11/08 2/11/082/11/08 2/11/08 2/11/08 2/11/08 2/11/08 2/11/08
5

Ditch2-S Ditch2-2.5
Surface 2.52.55

10/15/05 10/15/05 2/8/08 2/8/08 2/11/08
Surface Surface6 Surface5 4 4

Table 11
Summary of Soil Chemical Analytical Results 

Analyte

Proposed 
Soil Cleanup 

Levels2

S-13 S-18 RGB1 
S-13 S-18 RGB1-S RGB3-S RGB10-S

Surface
RGB13-4 RGB18-5 RGB19-12

0-0.4
4/10/13

Volatile Organic Compounds (VOCs)1

Reliable Steel Site

Surface

MW8 

115

RGB3 RGB12 RGB13  RGB18 RGB19 
RGB12-4

12
MW8-5

Ditch2  Ditch1 RGB10 EC-1
EC-1(0-0.4) Ditch1-S Ditch1-2.5

RGB11 
RGB10-5 RGB10-11 RGB11-5
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Location3

Sample ID
Depth (feet)

Date 

Olympia, Washington

2/11/08 2/8/08 2/11/08 2/11/08 2/11/08 2/11/082/11/08 2/11/08 2/11/08 2/11/08 2/11/08 2/11/08
5

Ditch2-S Ditch2-2.5
Surface 2.52.55

10/15/05 10/15/05 2/8/08 2/8/08 2/11/08
Surface Surface6 Surface5 4 4

Table 11
Summary of Soil Chemical Analytical Results 

Analyte

Proposed 
Soil Cleanup 

Levels2

S-13 S-18 RGB1 
S-13 S-18 RGB1-S RGB3-S RGB10-S

Surface
RGB13-4 RGB18-5 RGB19-12

0-0.4
4/10/13

Volatile Organic Compounds (VOCs)1

Reliable Steel Site

Surface

MW8 

115

RGB3 RGB12 RGB13  RGB18 RGB19 
RGB12-4

12
MW8-5

Ditch2  Ditch1 RGB10 EC-1
EC-1(0-0.4) Ditch1-S Ditch1-2.5

RGB11 
RGB10-5 RGB10-11 RGB11-5

VOCs continued (mg/kg)
Dichlorodifluoromethane 16,000 0.001 UJ 0.05 U 0.05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dichloroethylene 720 0.001 UJ 0.05 U 0.05 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hexachlorobutadiene 13 0.001 UJ 0.05 U 0.05 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Hexane 4,800 0.001 UJ -- -- 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Isopropylbenzene 8,000 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Methyl t-butyl ether (MTBE) 0.1 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Methylene chloride 0.02 0.001 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.78 lc 0.5 U 0.5 U
Naphthalene 5 0.001 UJ 0.05 U 0.05 U 0.05 U 0.05 U 1.3 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 0.05 U 0.05 U 0.05 U
n-Butylbenzene NE 0.001 UJ 0.05 U 0.05 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
n-Propylbenzene 8,000 0.001 UJ 90 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
p-Isopropyltoluene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
sec-Butylbenzene NE 0.001 UJ 340 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Styrene 16,000 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
tert-Butylbenzene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Tetrachloroethene 0.05 0.001 UJ 0.02 U 0.02 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
trans-1,2-Dichloroethene 1,600 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
trans-1,3-Dichloropropene NE 0.001 UJ 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Trichloroethene 0.03 0.001 UJ 0.02 U 0.02 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
Trichlorofluoromethane 24,000 0.001 UJ 0.05 U 0.05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride 0.67 0.001 UJ 0.01 U 0.01 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 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

Notes:
1 Volatile Organic Compounds (VOCs) excluding benzene, ethylbenzene, toluene and xylenes (BETX) are reported in this table. Results for BETX are reported in Table 8.
2 Proposed soil cleanup levels are referenced from Table 2.  
3 Sample locations are shown in Figure 5.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

NE = Cleanup criteria not established

lc = The analyte is a common laboratory contaminant

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 
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Location2

Sample ID
Depth (feet)

Date 

PCB Aroclors (mg/kg)
1221 NE 0.1 U 0.1 U
1232 NE 0.1 U 0.1 U
1016 5.6 0.1 U 0.1 U
1242 NE 0.1 U 0.1 U
1248 NE 0.1 U 0.1 U
1254 0.5 0.1 U 0.6
1260 0.5 0.1 U 0.1 U
1262 NE -- 0.1 U
Total PCBs 0.5 0.1 U 0.6

Notes:
1 Proposed soil cleanup levels are referenced from Table 2.  
2 Sample locations are shown in Figure 5.
U = The analyte was not detected at a concentration greater than the identified reporting limit. 

NE = not established

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Proposed Soil 

Cleanup Levels1

Table 12
Summary of Soil Chemical Analytical Data 

Polychlorinated Biphenyls (PCBs)
Reliable Steel Site

Olympia, Washington

Analyte

RI-2 RGB5 
RI-2-0-1 RGB5-5-6

0-1 5-6
7/13/2010 2/8/2008
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Location2

Sample ID

Depth

Date 

Metals (mg/kg)
Arsenic  20  14.6 70 5 U 5 U 5 U
Barium 16,000 87 52.6 -- -- --
Cadmium 2 5.13 0.803 1 U 1 U 1 U

Chromium 2,000 127 253 15 5 U 32
Copper 3,000 435 1,790 -- -- --
Lead  250  533 99.8 360 5 U 28

Mercury  2  0.362 0.1 U 0.5 U 0.5 U 0.5 U
Selenium  400  1.21 0.538 -- -- --
Silver  400  0.5 U 0.5 U -- -- --

Petroleum Hydrocarbons (mg/kg)

Diesel Range 2,000 -- -- --  <20 --
Heavy-oil Range 2,000 -- -- --  <40 --
Mineral-oil Range 4,000 -- -- --  <40 --

Notes:
1 Proposed soil cleanup levels are referenced from Table 2.  
2 Sample locations are shown in Figure 4.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

-- = not analyzed

mg/kg = milligrams per kilogram 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Analyte 6/3/2004 6/3/2004 12/22/2005 10/15/2005

Proposed Soil 
Cleanup 

Levels1 2 2 Surface 4-8
12/22/2005

S-3 MS-1

S1 S3 BS-1 S-3 MS-1

S1 S3 BS-1

4

Table 13
Summary of Shoreline Material Chemical Analytical Results 

Metals and Petroleum Hydrocarbons (Results compared to Proposed Soil Cleanup Levels)
Reliable Steel Site

Olympia, Washington
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Location2

Sample ID

Date 

Dissolved Metals (µg/l)

Arsenic 5 1.16 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2.66 3.48 3.48 7.01 6.11 5.66 15.3 23.7 22.3 1 U 1 U --

Cadmium 8.8 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U --
Chromium III 50 12.2 1 U 17 1 U 31 1 U 26.3 1 U 28.4 1.19 34.6 1.39 42.5 1.32 16 2.83 3.08 19.5 1 U --

Copper 2.4 1 U 1 U 1 U 1 U 1.09 1.43 1 U 1 U 1 U 1.9 5.52 11.6 9.21 10.5 40.3 36 33.8 1 U 1.18 --

Lead 8.1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U --
Mercury NE 0.2 U 0.025 U 0.2 U 0.025 U 0.2 U 0.025 U 0.2 U 0.025 U 0.2 U 0.025 U 0.2 U 0.025 U 0.2 U 0.025 U 0.2 U 0.025 U 0.025 U 0.2 U 0.025 U 0.002 UJ
Zinc 81 1 U 7.94 1 U 1.82 1 U 2.01 1.13 1.57 1 U 3.93 1 U 3.41 3.48 5.4 2.82 3.52 3.76 1 U 1.99 --
Total Metals (µg/l)

Arsenic NE -- 1 U -- 1 U -- 1.11 -- 1 U -- 8 -- 8.8 -- 7.29 -- 24.3 26.4 -- 1 U --
Cadmium NE -- 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 10 U 10 U -- 1 U --
Chromium III NE -- 1 U -- 1 U -- 1 U -- 1 U -- 2.78 -- 2.07 -- 1.52 -- 19.7 11 -- 1 U --
Copper NE -- 1 U -- 1 U -- 1.44 -- 1 U -- 2.14 -- 13.1 -- 9.52 -- 37.6 34.2 -- 1.03 --
Lead NE -- 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 1.03 -- 1 U -- 10 U 10 U -- 1 U --

Mercury 0.025 -- 0.025 U -- 0.025 U -- 0.025 U -- 0.025 U -- 0.025 U -- 0.025 U -- 0.025 U -- 0.025 U 0.025 U -- 0.029 0.002 U

Zinc NE -- 43.7 -- 2.76 -- 3.22 -- 3.38 -- 7.46 -- 7.65 -- 14.8 -- 42.7 32.7 -- 7.32 --

Notes:
1 Proposed groundwater cleanup levels are referenced from Table 3.  
2 Sample locations are shown in Figure 13.
3 Duplicate of groundwater sample MW-8 obtained on 10/06/2010.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

-- = not analyzed

μg/l = micrograms per liter

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

Metals
Reliable Steel Site

Olympia, Washington

MW-8

MW-7 MW-8 MW-10 3 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6

MW-4 MW-5MW-2

2/19/08 10/6/10 2/19/08 10/6/1010/6/10

MW-3 MW-6 MW-7

10/6/10 2/19/08 10/6/10 2/19/08 10/6/10 10/6/10 4/10/13

MW-9

MW-9

Summary of Groundwater Chemical Analytical Results 
Table 14

Analytes

Proposed 
Groundwater 

Cleanup 

Levels1 2/19/082/19/08 10/6/10 2/19/08 10/6/10 2/19/08 10/6/10 2/19/08

MW-1
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Location3

Sample ID

Date 

Petroleum Hydrocarbons (µg/l)
Gasoline-Range 800/1,000 4 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 120 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Diesel-Range 500 50 U 50 U 50 U 50 U 50 U 50 U 61,000 190 160 50 U 380 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Heavy Oil-Range 500 250 U 250 U 250 U 250 U 250 U 250 U 3,300 y 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
BETX (µg/l)

Benzene 22.66 1 U 0.35 U 1 U 0.35 U 1 U 0.35 U 1 U 0.35 U 1 U 0.35 U 1 U 0.35 U 1 U 0.35 U 1 U 0.35 U 0.35 U 1 U 0.52
Ethylbenzene 2,100 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Toluene 15,000 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene 1,000 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene 1,000 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Notes:
1 Benzene, ethylbenzene, toluene and xylenes (BETX) are reported in this table. Results for volatile organic compounds (VOCs) other than than BETX are reported in Table 18. 
2 Proposed groundwater cleanup levels are referenced from Table 3.  
3 Sample locations are shown in Figures 14 and 15.
4 Cleanup level for gasoline-range petroleum hydrocarbon is 800 μg/l if benzene is present and 1000 μg/l if benzene is not present. 
5 Split of groundwater sample MW-8 obtained on 10/06/2010.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

y = The pattern of peaks present is not indicative of motor oil.

NE = not established

μg/l = micrograms per liter 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

MW-7 MW-8 MW-10 5 MW-9

2/19/08 10/6/10 2/19/08 10/6/10 2/19/08 10/6/102/19/08 10/6/10 2/19/08 10/6/10 10/6/10 2/19/08

MW-5 MW-6

10/6/10

MW-1 MW-2 MW-3 MW-4

2/19/08 10/6/10 2/19/08 10/6/10 2/19/08 10/6/10

MW-7 MW-8 MW-9

Table 15
Summary of Groundwater Chemical Analytical Results 

Petroleum Hydrocarbons and BETX1 

Reliable Steel Site
Olympia, Washington

Analyte

Proposed 
Groundwater 

Cleanup 

Levels2

MW-1 MW-2 MW-3

MW-5 MW-6

MW-4
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Location3

Sample ID

Date 

Non-carcinogenic PAHs (µg/l)

Acenaphthene 990 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 0.27 1 U -- 1 U -- 0.017 1 U -- 0.010 U -- 0.010 U 1 U -- 1.1
Acenaphthylene NE 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 0.010 U 1 U -- 1 U -- 0.0080 J 1 U -- 0.010 U -- 0.010 U 1 U -- 0.010 U
Anthracene 25,926 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 0.010 U 1 U -- 1 U -- 0.0099 U 1 U -- 0.010 U -- 0.010 U 1 U -- 0.010 U
Benzo(g,h,i)perylene NE 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 0.010 U 1 U -- 1 U -- 0.0099 U 1 U -- 0.010 U -- 0.010 U 1 U -- 0.010 U
Fluoranthene 140 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 0.010 U 1 U -- 1 U -- 0.028 1 U -- 0.010 U -- 0.010 U 1.1 -- 0.016 U
Fluorene 3,457 1 U -- 1 U -- 1 U -- 10 U -- 1 U -- 0.010 UJ 1 U -- 1 U -- 0.014 J 1 U -- 0.010 U -- 0.010 U 1 U -- 0.038 J
Naphthalene 4,938 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 0.010 U 1 U -- 1 U -- 0.018 1 U -- 0.011 U -- 0.010 U 1.2 -- 0.010 U
Phenanthrene NE 1 U -- 1 U -- 1 U -- 10 U -- 1 U -- 0.010 U 1 U -- 1 U -- 0.014 1 U -- 0.010 U -- 0.010 U 1 U -- 0.72
Pyrene 2,593 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 0.018 U 1 U -- 1 U -- 0.023 1 U -- 0.010 U -- 0.010 U 1 -- 0.015
Carcinogenic PAHs (µg/l)
Benz(a)anthracene 0.018 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 0.010 U 1 U 0.022 1 U 0.018 U 0.011 U 1 U 0.018 U 0.010 U 0.018 U 0.010 U 1 U 0.018 U 0.010 U
Chrysene 0.018 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 0.010 U 1 U 0.018 1 U 0.018 U 0.0082 J 1 U 0.018 U 0.010 U 0.018 U 0.010 U 1 U 0.018 U 0.010 U
Benzo(b)fluoranthene 0.018 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 0.010 U 1 U 0.018 U 1 U 0.018 U 0.0068 J 1 U 0.018 U 0.010 U 0.018 U 0.010 U 1 U 0.018 U 0.010 U
Benzo(k)fluoranthene 0.018 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 0.010 U 1 U 0.018 U 1 U 0.018 U 0.0087 J 1 U 0.018 U 0.010 U 0.018 U 0.010 U 1 U 0.018 U 0.010 U
Benzo(a)pyrene 0.018 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 0.010 U 1 U 0.018 U 1 U 0.018 U 0.012 1 U 0.018 U 0.010 U 0.018 U 0.010 U 1 U 0.018 U 0.010 U
Indeno(1,2,3-cd)pyrene 0.018 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 0.010 U 1 U 0.018 U 1 U 0.018 U 0.0052 J 1 U 0.018 U 0.010 U 0.018 U 0.010 U 1 U 0.018 U 0.010 U
Dibenz(a,h)anthracene 0.018 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 1 U 0.018 U 0.010 U 1 U 0.018 U 1 U 0.018 U 0.0099 U 1 U 0.018 U 0.010 U 0.018 U 0.010 U 1 U 0.018 U 0.010 U

cPAH TEC6
0.018 0.76 U 0.014 U 0.76 U 0.014 U 0.76 U 0.014 U 0.76 U 0.014 U 0.76 U 0.014 U 0.0053 U 0.76 U 0.015 0.76 U 0.014 U 0.0148 0.76 U 0.014 U 0.0053 0.014 U 0.0053 0.76 U 0.014 U 0.0053

Notes:
1 Polycyclic aromatic hydrocarbons (PAHs) are reported in this table.  Results for semi-volatile organic compounds (SVOCs) other than PAHs are reported in Table 17.  
2 Proposed groundwater cleanup levels are referenced from Table 3.  
3 Sample locations are shown in Figure 16.
4 Duplicate of groundwater sample MW-8 obtained on 10/06/2010.
5 Duplicate of groundwater sample MW-8 obtained on 4/10/2013.
6 Calculated using toxic equivalent (TEQ) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the listed method reporting limit for these calculations.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

NE = not established

μg/l = micrograms per liter

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 

4/10/13

MW-9

MW-9

4/10/13

MW-7

MW-7

4/10/13

MW-8

4/10/13

MW-8 MW-10 5 MW-10 4 

10/6/102/19/08 10/6/10 2/19/08 10/6/10 10/6/10 2/19/08

MW-6

10/6/10 10/6/104/10/13

MW-5

MW-5 MW-6

MW-4

2/19/08 10/6/10 2/19/08 10/6/10 2/19/08

MW-4

2/19/08 10/6/10 2/19/08 10/6/10 2/19/08

Table 16
Summary of Groundwater Chemical Analytical Results 

Polycyclic Aromatic Hydrocarbons (PAHs)1 

Reliable Steel Site
Olympia, Washington

Analyte

Proposed 
Groundwater 

Cleanup 

Levels2

MW-1 MW-2 MW-3

MW-1 MW-2 MW-3
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Location3

Sample ID

Date 

SVOCs (µg/l)

1-Methylnaphthalene NE -- -- -- -- -- 0.010 U -- -- 0.0099 U -- 0.010 U 0.010 U -- 0.047
1,2,4-Trichlorobenzene 70 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
1,2-Dichlorobenzene 1,300 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
1,3-Dichlorobenzene 960 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
1,4-Dichlorobenzene 190 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
2,4,5-Trichlorophenol 3,600 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
2,4,6-Trichlorophenol 2.4 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --

2,4-Dichlorophenol 191 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
2,4-Dimethylphenol 553 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
2,4-Dinitrophenol 3,457 30 U 30 U 30 U 30 U 30 U -- 30 U 30 U -- 30 U -- -- 30 U --
2,4-Dinitrotoluene 3.4 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
2,6-Dinitrotoluene NE 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
2-Chloronaphthalene 1,027 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
2-Chlorophenol 96.74 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
2-Methylnaphthalene NE 1 U 1 U 1 U 10 U 1 U 0.010 U 1 U 1 U 0.0099 U 1 U 0.010 U 0.010 U 1 U 0.010 U
2-Methylphenol NE 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
2-Nitroaniline NE 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
2-Nitrophenol NE 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
3-Nitroaniline NE 3 U 3 U 3 U 3 U 3 U -- 3 U 3 U -- 3 U -- -- 3 U --
4,6-Dinitro-2-methylphenol NE 30 U 30 U 30 U 30 U 30 U -- 30 U 30 U -- 30 U -- -- 30 U --
4-Bromophenyl phenyl ether NE 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
4-Chloro-3-methylphenol NE 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
4-Chloroaniline NE 3 U 3 U 3 U 3 U 3 U -- 3 U 3 U -- 3 U -- -- 3 U --
4-Chlorophenyl phenyl ether NE 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
4-Methylphenol NE 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
4-Nitroaniline NE 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
4-Nitrophenol NE 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
Benzoic acid NE 100 U 100 U 100 U 100 U 100 U -- 100 U 100 U -- 100 U -- -- 100 U --
Benzyl alcohol NE 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Butyl Benzyl phthalate 1,900 1 U 1 U 1 U 1 U 1 U 0.20 U 1 U 1 U 0.21 U 1 U 0.21 U 0.20 U 1 U 0.20 U
Bis(2-chloroethoxy)methane NE 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Bis(2-chloroethyl) ether 0.53 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Bis(2-chloroisopropyl) ether 42,000 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Bis(2-ethylhexyl) phthalate 2.2 10 U 10 U 10 U 110 ve 10 U 0.30 U 10 U 10 U 0.51 U 10 U 0.28 U 0.29 U 10 U 1.1

Carbazole NE 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Dibenzofuran NE 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Diethyl phthalate 28,412 1 U 1 U 1 U 1 U 1 U 0.20 U 1 U 1 U 0.20 U 1 U 0.21 U 0.20 U 1 U 0.20 U
Dimethyl phthalate 1,100,000 1 U 1 U 1 U 1 U 1 U 0.20 U 1 U 1 U 0.20 U 1 U 0.21 U 0.20 U 1 U 0.20 U
Di-n-butyl phthalate 2,913 1 U 1 U 1 U 1 U 1 U 0.25 U 1 U 1 U 0.20 U 1 U 0.21 U 0.20 U 1 U 0.20 U
Di-n-octyl phthalate NE 1 U 1 U 1 U 1 U 1 U 0.20 U 1 U 1 U 0.20 U 1 U 0.21 U 0.20 U 1 U 0.20 U
Hexachlorobenzene 0.00083 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --

Hexachlorobutadiene 18 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Hexachlorocyclopentadiene 1,100 3 U 3 U 3 U 3 U 3 U -- 3 U 3 U -- 3 U -- -- 3 U --
Hexachloroethane 3.3 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Isophorone 600 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
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Table 17
Summary of Groundwater Chemical Analytical Results 

Phthalates and Other Semi-volatile Organic Compounds (SVOCs)1 

Reliable Steel Site
Olympia, Washington

Analyte

Proposed 
Groundwater 

Cleanup 

Levels2

MW-1 MW-2 MW-3

MW-1 MW-2 MW-3
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Location3

Sample ID

Date 
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Table 17
Summary of Groundwater Chemical Analytical Results 

Phthalates and Other Semi-volatile Organic Compounds (SVOCs)1 

Reliable Steel Site
Olympia, Washington

Analyte

Proposed 
Groundwater 

Cleanup 

Levels2

MW-1 MW-2 MW-3

MW-1 MW-2 MW-3

SVOCs continued (µg/l)
Nitrobenzene 690 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
N-Nitroso-di-n-propylamine 0.51 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
N-Nitrosodiphenylamine 6 1 U 1 U 1 U 1 U 1 U -- 1 U 1 U -- 1 U -- -- 1 U --
Pentachlorophenol 1.47 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --
Phenol 556,000 10 U 10 U 10 U 10 U 10 U -- 10 U 10 U -- 10 U -- -- 10 U --

Notes:
1 Semi-volatile organic compounds (SVOCs) excluding polycyclic aromatic hydrocarbons (PAHs) are reported in this table.  Results for PAHs are reported in Table 16.  
2 Proposed groundwater cleanup levels are referenced from Table 3.  
3 Sample locations are shown in Figure 17.
4 Duplicate of groundwater sample MW-8 obtained on 10/06/2010.
5 Duplicate of groundwater sample MW-8 obtained on 4/10/2013.

NE = not established

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

ve = The value reported exceeded the calibration range established for the analyte. The reported concentration should be considered an estimate.

-- = not analyzed

μg/l = micrograms per liter 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 
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Location3

Sample ID

Date 

VOCs (µg/l)

1,1,1,2-Tetrachloroethane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,1-Trichloroethane 926,000 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane 4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane 16 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethene 3.2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloropropene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichlorobenzene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene 70 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trimethylbenzene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NE 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 10 U 1 U 10 U
1,2-Dibromoethane (EDB) NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene 1,300 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane (EDC) 37 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloropropane 15 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3,5-Trimethylbenzene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene 960 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichloropropane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene 190 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2,2-Dichloropropane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone (MEK) NE 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Chlorotoluene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Hexanone NE 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Chlorotoluene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
4-Methyl-2-pentanone NE 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acetone NE 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bromobenzene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform 140 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane 968 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride 1.6 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chlorobenzene 1,600 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroethane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform 470 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NE 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 1 U 10 U 10 U 1 U 10 U
cis-1,2-Dichloroethene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,3-Dichloropropene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dibromochloromethane 13 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dibromomethane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Hexachlorobutadiene 18 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Isopropylbenzene (Cumene) NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl t-butyl ether NE -- 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 1 U -- 1 U 1 U -- 1 U
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Table 18
Summary of Groundwater Chemical Analytical Results 

Volatile Organic Compounds (VOCs)1 

Reliable Steel Site
Olympia, Washington

Analyte

Proposed 
Groundwater 

Cleanup 

Levels2
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Table 18
Summary of Groundwater Chemical Analytical Results 

Volatile Organic Compounds (VOCs)1 

Reliable Steel Site
Olympia, Washington

Analyte

Proposed 
Groundwater 

Cleanup 

Levels2

MW-1 MW-2 MW-3

MW-6

MW-4 MW-6

MW-1 MW-2

VOCs continued (µg/l)

Methylene chloride 590 7 lc 5 U 5 U 5 U 5 U 5 U 5.6 lc 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 6.2 lc 5 U
Naphthalene 4,938 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
n-Propylbenzene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
p-Isopropyltoluene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
sec-Butylbenzene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Styrene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
tert-Butylbenzene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene 3.3 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene 10,000 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene 12.7 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl chloride 2.4 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Notes:
1 Volatile Organic Compounds (VOCs) excluding  benzene, ethylbenzene, toluene, and xylenes (BETX) are reported in this table. Results for BETX are reported in Table 15. 
2 Proposed groundwater cleanup levels are referenced from Table 3.  
3 Sample locations are shown in Figure 5.
4 Duplicate of groundwater sample MW-8 obtained on 10/06/2010.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

lc = The analyte is a common laboratory contaminant
NE = not established

-- = not analyzed

μg/l = micrograms per liter 

□  Yellow border indicates that the method reporting limit was greater than the proposed cleanup level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed cleanup level. 
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Location2

Sample ID

Date 

Water Quality Parameters

pH (standard pH units) 5-9 -- 7 -- 7 7 7.5

Turbidity (NTU) 25 -- 92.6 -- 8.11 10.1 14.1
Dissolved Metals (µg/l)

Arsenic 5 -- 1 U -- 1 U 1.09 1.11
Cadmium 8.8 -- 1 U -- 1 U 1 U 1 U
Chromium (total) 50 -- 1 U -- 1 U 1 U 1 U

Copper 2.4 -- 5.26 -- 3.56 7.05 5.32
Lead 8.1 -- 1 U -- 1 U 1 U 1 U
Mercury NE -- 0.025 U -- 0.025 U 0.025 U 0.025 U
Zinc 81 -- 14.4 -- 68.2 59.9 22.3
Total Metals (µg/l)

Arsenic 150 10 U 1.43 1.18 1 U 2.21 1.61

Cadmium 2.1 10 U 1 U 1 U 1 U 1 U 1 U

Chromium (total) NE 43.5 7.91 14.6 1.14 1.7 2.48

Copper 14 251 30.6 68.1 6.26 12.8 16
Lead 81.6 129 17.5 29.3 1 U 1.04 7.35
Mercury 0.025 0.2 U 0.4 0.2 U 0.038 0.025 U 0.025 U

Zinc 117 5,550 335 2,470 142 90.5 77.1

Notes:
1 Proposed stormwater screening levels are referenced from Table 4.  
2 Sample locations are shown in Figure 13.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

-- = not analyzed

NE = not established

NTU = nephelometric turbidity units

μg/l = micrograms per liter 

□  Yellow border indicates that the method reporting limit was greater than the proposed screening level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed screening level. 

SW-3 SW-4

Table 19
Summary of Stormwater Chemical Analytical Results 

Metals and Water Quality Parameters
Reliable Steel Site

Olympia, Washington

RI-SW-3 RI-SW-4

Analyte

Proposed 
Stormwater 
Screening 

Levels1

SW-1 SW-2

3/3/08 3/3/08 9/16/10 9/16/10 9/16/10

RI-SW-2RI-SW-1

9/16/10

SW-1 SW-2
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Location2

Sample ID

Date 

Petroleum Hydrocarbons (µg/l)

Gasoline-Range 800/1,000 100 U -- -- -- --
Diesel-Range 500 220 x 50 U 50 U 50 U 50 U
Heavy-oil Range 500 670 250 U 250 U 250 U 250 U

Notes:
1 Proposed stormwater screening levels are referenced from Table 4.  
2 Sample locations are shown in Figures 14 and 15.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

x = The pattern of peaks present is not indicative of diesel.

-- = not analyzed

μg/l = micrograms per liter 

□  Yellow border indicates that the method reporting limit was greater than the proposed screening level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed screening level. 

Analyte

Proposed 
Stormwater 
Screening 

Levels1

RI-SW-1

9/16/10

Table 20
Summary of Stormwater Chemical Analytical Results 

Petroleum Hydrocarbons
Reliable Steel Site

Olympia, Washington

SW-1

9/16/10

SW-1 RI-SW-2

3/3/08 9/16/10 9/16/10

SW-2 SW-3 SW-4

RI-SW-3 RI-SW-4
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Location3

Sample ID

Date 

Non-carcinogenic PAHs (µg/l)

Acenaphthene 990 1 U -- -- -- --
Acenaphthylene NE 1 U -- -- -- --
Anthracene 25,926 1 U -- -- -- --
Benzo(g,h,i)perylene NE 1 U -- -- -- --
Fluoranthene 140 1 U -- -- -- --
Fluorene 3,457 1 U -- -- -- --
Naphthalene 4,938 1 U -- -- -- --
Phenanthrene NE 1 U -- -- -- --
Pyrene 2,593 1 U -- -- -- --
Carcinogenic PAHs (µg/l)
Benz(a)anthracene 0.018 1 U 0.065 0.018 U 0.018 U 0.018 U
Chrysene 0.018 1 U 0.12 0.018 U 0.018 U 0.018 U
Benzo(b)fluoranthene 0.018 1 U 0.069 0.018 U 0.018 U 0.018 U
Benzo(k)fluoranthene 0.018 1 U 0.14 0.018 U 0.018 U 0.018 U
Benzo(a)pyrene 0.018 1 U 0.047 0.018 U 0.018 U 0.018 U
Indeno(1,2,3-cd)pyrene 0.018 1 U 0.086 0.018 U 0.018 U 0.018 U
Dibenz(a,h)anthracene 0.018 1 U 0.018 0.018 U 0.018 U 0.018 U

cPAH TEC4
0.018 0.76 U 0.086 0.014 U 0.014 U 0.014 U

Notes:
1  Polycyclic aromatic hydrocarbons (PAHs) are reported in this table.  Results for semi-volatile organic compounds (SVOCs) other than PAHs are reported in Table 22.
2 Proposed stormwater screening levels are referenced from Table 4.  
3 Sample locations are shown in Figure 16.
4 Calculated using toxic equivalency factor (TEF) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the 

  method reporting limit for these calculations.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

-- = not analyzed

μg/l = micrograms per liter 

□  Yellow border indicates that the method reporting limit was greater than the proposed screening level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed screening level. 
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Table 21
Summary of Stormwater Chemical Analytical Results 

Polycyclic Aromatic Hydrocarbons (PAHs)1 

Reliable Steel Site
Olympia, Washington

Analytes

Proposed 
Stormwater 

Cleanup 

Levels2

RI-SW-1

9/16/10

SW-1
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Location3

Sample ID

Date 

SVOCs (µg/l)

1,2,4-Trichlorobenzene 70 1 U -- -- -- --
1,2-Dichlorobenzene 1,300 1 U -- -- -- --
1,3-Dichlorobenzene 960 1 U -- -- -- --
1,4-Dichlorobenzene 190 1 U -- -- -- --
2,4,5-Trichlorophenol 3,600 10 U -- -- -- --

2,4,6-Trichlorophenol 2.4 10 U -- -- -- --

2,4-Dichlorophenol 191 10 U -- -- -- --
2,4-Dimethylphenol 553 10 U -- -- -- --
2,4-Dinitrophenol 3,457 30 U -- -- -- --
2,4-Dinitrotoluene 3.4 1 U -- -- -- --
2,6-Dinitrotoluene NE 1 U -- -- -- --
2-Chloronaphthalene 1,027 1 U -- -- -- --
2-Chlorophenol 96.74 10 U -- -- -- --
2-Methylnaphthalene NE 1 U -- -- -- --
2-Methylphenol NE 10 U -- -- -- --
2-Nitroaniline NE 1 U -- -- -- --
2-Nitrophenol NE 10 U -- -- -- --
3-Nitroaniline NE 3 U -- -- -- --
4,6-Dinitro-2-methylphenol NE 30 U -- -- -- --
4-Bromophenyl phenyl ether NE 1 U -- -- -- --
4-Chloro-3-methylphenol NE 10 U -- -- -- --
4-Chloroaniline NE 3 U -- -- -- --
4-Chlorophenyl phenyl ether NE 1 U -- -- -- --
4-Methylphenol NE 10 U -- -- -- --
4-Nitroaniline NE 10 U -- -- -- --
4-Nitrophenol NE 10 U -- -- -- --
Benzoic acid NE 100 U -- -- -- --
Benzyl alcohol NE 1 U -- -- -- --
Benzyl butyl phthalate 1,900 1 U 1 U 1 U 1 U 1 U
Bis(2-chloroethoxy)methane NE 1 U -- -- -- --

Bis(2-chloroethyl) ether 0.53 1 U -- -- -- --

SW-3

RI-SW-3

SW-4

RI-SW-4

SW-2

9/16/10

SW-1 RI-SW-2

3/3/08 9/16/10 9/16/10

Table 22
Summary of Stormwater Chemical Analytical Results 

Phthalates and Other Semi-volatile Organic Compounds (SVOCs)1 

Reliable Steel Site
Olympia, Washington

Analyte

Proposed 
Stormwater 
Screening 

Levels2

RI-SW-1

9/16/10

SW-1
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Location3

Sample ID

Date 

SW-3

RI-SW-3

SW-4

RI-SW-4

SW-2

9/16/10

SW-1 RI-SW-2

3/3/08 9/16/10 9/16/10

Table 22
Summary of Stormwater Chemical Analytical Results 

Phthalates and Other Semi-volatile Organic Compounds (SVOCs)1 

Reliable Steel Site
Olympia, Washington

Analyte

Proposed 
Stormwater 
Screening 

Levels2

RI-SW-1

9/16/10

SW-1

SVOCs continued (µg/l)

Bis(2-chloroisopropyl) ether 42,000 1 U -- -- -- --

Bis(2-ethylhexyl) phthalate 2.2 10 U 10 U 10 U 10 U 10 U

Carbazole NE 1 U -- -- -- --
Dibenzofuran NE 1 U -- -- -- --
Diethyl phthalate 28,412 1 U -- -- -- --
Dimethyl phthalate 1,100,000 1 U 1 U 1 U 1 U 1 U
Di-n-butyl phthalate 2,913 1 U 1 U 1 U 1 U 1 U
Di-n-octyl phthalate NE 1 U 1 U 1 U 1 U 1 U

Hexachlorobenzene 1.0 1 U -- -- -- --

Hexachlorobutadiene 18 1 U -- -- -- --
Hexachlorocyclopentadiene 1,100 3 U -- -- -- --
Hexachloroethane 3.3 1 U -- -- -- --
Isophorone 600 1 U -- -- -- --
Nitrobenzene 690 1 U -- -- -- --

N-Nitroso-di-n-propylamine 0.51 1 U -- -- -- --

N-Nitrosodiphenylamine 6 1 U -- -- -- --

Pentachlorophenol 1.47 10 U -- -- -- --

Phenol 556,000 10 U -- -- -- --

Notes:
1 Semi-volatile organic compounds (SVOCs) excluding polycyclic aromatic hydrocarbons (PAHs) are reported in this table. Results for PAHs are reported in Table 21.  
2 Proposed stormwater screening levels are referenced from Table 4.  
3 Sample locations are shown in Figure 17.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

NE = not established

-- = not analyzed

μg/l = micrograms per liter 

□  Yellow border indicates that the method reporting limit was greater than the proposed screening level. 

□  Red border and bold text indicates that the analyte was detected at a concentration greater than the proposed screening level. 
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE -- -- -- -- -- 28 38.3 10.8
Preserved Total Solids (%) NE NE -- -- -- -- -- -- -- --
Total Solids (%) NE NE -- -- -- -- 66.8 68.1 70.1 75.1
N-Ammonia (mg-N/kg) NE NE -- -- -- -- 2.91 -- -- 3.87
Total sulfides (mg/kg) NE NE -- -- -- -- 308 -- -- 132
Total Volatile Solids (%) NE NE -- -- -- -- -- -- -- --
Total organic carbon (%) NE NE -- -- -- -- 1.29 1.68 1.21 1.75

Metals (mg/kg DW)

Arsenic 57 93 --  3.57   3.05   1.96  7 U 7 U 7 U 6 U
Barium NE NE --  21.8   70.3   77.4  -- -- -- --
Cadmium 5.1 6.7 --  1.11  0.5 U 0.5 U 1.2 1 1.4 0.6
Chromium (total) 260 270 --  23.3   28.9   20.5  20.8 20.3 24.6 30.2
Copper 390 390 --  24.4   38.6   11.7  20.5 14.4 16.1 25.4
Lead 450 530 --  59.6   73.7   42.8  33 4 3 41

Mercury 0.41 0.59 0.0455 J 0.1 U 0.118 0.1 U 0.09 0.07 U 0.05 U 0.21

Selenium NE NE -- 0.5 U 0.556 0.5 U -- -- -- --
Silver 6.1 6.1 -- 0.5 U 0.5 U 0.5 U 0.4 U 0.4 U 0.4 U 0.4 U
Zinc 410 960 -- -- -- -- 209 42 30 270

Butyltin in Porewater (µg/l)

Tributyltin Ion -- -- -- -- -- -- -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- -- -- -- -- -- --
Diesel-Range -- -- -- -- 23 -- -- 14
Heavy Oil-Range -- -- -- -- 62 -- -- 36

Total petroleum hydrocarbons6
-- -- -- -- 85 -- -- 50

LPAH8 (mg/kg OC)

1-Methylnaphthalene NE NE -- -- -- -- -- 1.19 U 1.653 U --
2-Methylnaphthalene 38 64 -- -- -- -- 1.6279 1.19 U 1.653 U 1.143 U

Acenaphthene 16 57 -- -- -- -- 13.953 1.19 U 1.653 U 5.657

Acenaphthylene 66 66 -- -- -- -- 1.5504 U 1.19 U 1.653 U 1.143 U

Anthracene 220 1,200 -- -- -- -- 23.256 1.19 U 1.653 U 9.143

Fluorene 23 79 -- -- -- -- 9.3023 1.19 U 1.653 U 4

Naphthalene 99 170 -- -- -- -- 2.6357 1.19 U 1.653 U 1.429

Phenanthrene 100 480 -- -- -- -- 77.519 2.024 1.653 U 37.71

Low Molecular Weight PAH 370 780 -- -- -- -- 124.03 T 2.024 T 1.653 T 57.14 T

HPAH9 (mg/kg OC)

Benzo(a)anthracene 110 270 -- -- -- -- 60.465 1.31 1.653 U 25.71

Benzo(a)pyrene 99 210 -- -- -- -- 66.667 1.429 1.653 U 28

Benzo(b+k)fluoranthene 230 450 -- -- -- -- 116.28 1.429 1.653 U 50.29

Benzo(g,h,i)perylene 31 78 -- -- -- -- 26.357 1.19 U 1.653 U 10.29

Chrysene 110 460 -- -- -- -- 68.992 1.488 1.653 U 30.29

Dibenzo(a,h)anthracene 12 33 -- -- -- -- 18.6 0.369 0.512 U 6.286

Fluoranthene 160 1,200 -- -- -- -- 124.03 3.155 1.653 U 62.86

Indeno(1, 2, 3-cd)pyrene 34 88 -- -- -- -- 29.457 1.19 U 1.653 U 10.86

Pyrene 1,000 1,400 -- -- -- -- 93.023 2.44 1.653 U 44

High Molecular Weight PAH 960 5,300 -- -- -- -- 604.65 T 11.62 T 1.653 T 268.6 T

Chlorinated Hydrocarbons (mg/kg OC)

1, 2, 4-Trichlorobenzene 0.81 1.8 -- -- -- -- 0.4574 U 0.369 U 0.512 U 0.343 U

1, 2-Dichlorobenzene 2.3 2.3 -- -- -- -- 4.57 U 0.369 U 0.512 U 0.343 U

1, 4-Dichlorobenzene 3.1 9 -- -- -- -- 4.57 U 0.369 U 0.512 U 0.343 U

1, 3-Dichlorobenzene NE NE -- -- -- -- -- 1.19 U 1.653 U --

Phthalates (mg/kg OC)

Bis(2-ethylhexyl) phthalate 47 78 -- -- -- -- 116.3 4.881 1.653 U 55.43

Butylbenzyl phthalate 4.9 64 -- -- -- -- 5.19 0.952 U 1.322 U 3.886

Dibutyl phthalate 220 1,700 -- -- -- -- 1.938 1.19 U 1.653 U 3.2
Diethyl phthalate 61 110 -- -- -- -- 1.5504 U 1.19 U 1.653 U 1.143 U
Dimethyl phthalate 53 53 -- -- -- -- 0.4574 U 1.19 U 1.653 U 0.343 U
Di-n-octyl phthalte 58 4,500 -- -- -- -- 1.5504 U 1.19 U 1.653 U 1.143 U

Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 -- -- -- -- 0.0059 U 0.006 U 0.006 U 0.006 U

2-Methylphenol 0.063 0.063 -- -- -- -- 0.0059 U 0.006 U 0.006 U 0.006 U

4-Methylphenol 0.67 0.67 -- -- -- -- 0.02 U 0.02 U 0.02 U 0.02 U

Pentachlorophenol 0.36 0.69 -- -- -- -- 0.03 U 0.1 U 0.099 U 0.03 U

Phenol 0.42 1.2 -- -- -- -- 0.29 0.02 U 0.02 U 0.36

Benzoic acid 0.65 0.65 -- -- -- -- 0.2 U 0.2 U 0.2 U 0.2 U

Benzyl alcohol 0.057 0.073 -- -- -- -- 0.02 U 0.031 U 0.031 U 0.02 U

Miscellaneous Extractables (mg/kg OC)

Dibenzofuran 15 58 -- -- -- -- 4.4961 1.19 U 1.653 U 2.114

Hexachlorobutadiene 3.9 6.2 -- -- -- -- 0.4574 U 0.369 U 0.512 U 0.343 U

Hexachlorobenzene 0.38 2.3 -- -- -- -- 0.46 U 0.37 U 0.51 U 0.343 U

N-Nitrosodiphenylamine 11 11 -- -- -- -- 0.4574 U 0.369 U 0.512 U 0.343 U

Polychlorinated Biphenyls (mg/kg OC)

Total PCBs 12 65 -- -- -- -- -- -- -- --

0.155

NE
NE
NE
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SQS2 CSL3 Sed.1 Sed.2 Sed.3 RGS-1 RGS-1 RGS-1

Table 23
Summary of Sediment Chemical Analytical Results 

RGS-2

Surface

Olympia, Washington

Analyte

SMS1 Sed.1 Sed.2 Sed.3

SMS Analytes (Results compared to SQS and CSL)
Reliable Steel Site

EC-11

EC-11(2-3.2)

2-3.2 ft.
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE 18.5 -- -- -- -- -- 24.6 28.9
Preserved Total Solids (%) NE NE -- -- -- -- -- -- -- --
Total Solids (%) NE NE 73.8 74 69.1 75.4 76.6 75.8 59 68.8
N-Ammonia (mg-N/kg) NE NE -- -- -- -- -- 4.44 -- --
Total sulfides (mg/kg) NE NE -- -- -- -- -- 104 -- --
Total Volatile Solids (%) NE NE -- -- 3.05 2.35 1.74 1.55 -- --
Total organic carbon (%) NE NE 1.47 2.03 1.19 1.64 0.481 0.81 5.63 3.36

Metals (mg/kg DW)

Arsenic 57 93 6 U -- 7 U 6 U 7 U 6 U 9 U 20 U
Barium NE NE -- -- -- -- -- -- -- --
Cadmium 5.1 6.7 0.8 -- 0.5 0.5 0.3 U 0.3 U 0.8 0.8
Chromium (total) 260 270 29.9 -- 16.1 18 0.86 34.9 34.3 26
Copper 390 390 23.9 -- 22.2 18.2 35.8 27.9 47.6 46
Lead 450 530 27 -- 17 10 20 58 90 11

Mercury 0.41 0.59 0.08 -- 0.06 0.05 U 0.06 U 0.14 0.89 1.19

Selenium NE NE -- -- -- -- -- -- -- --
Silver 6.1 6.1 0.4 U -- 0.4 U 0.4 U 0.4 U 0.4 U 0.5 U 1 U
Zinc 410 960 206 -- 66 45 153 343 218 59

Butyltin in Porewater (µg/l)

Tributyltin Ion -- -- 0.019 U -- 0.019 U 0.019 U -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- -- -- -- -- -- --
Diesel-Range -- -- 19 53 21 26 -- --
Heavy Oil-Range -- -- 87 77 54 69 -- --

Total petroleum hydrocarbons6
-- -- 106 10 13011

75 95 -- --

LPAH8 (mg/kg OC)

1-Methylnaphthalene NE NE 1.361 U -- -- -- -- -- 0.355 U 0.595 U
2-Methylnaphthalene 38 64 1.361 U 0.985 U 1.681 U 1.22 U 4.158 U 2.469 U 0.355 U 0.595 U

Acenaphthene 16 57 4.762 1.675 2.185 3.171 12.06 21 1.172 0.595 U

Acenaphthylene 66 66 1.361 U 0.985 U 1.681 U 1.22 U 4.158 U 2.469 U 0.391 0.595 U

Anthracene 220 1,200 8.163 2.906 8.403 10.37 22.87 33.33 2.309 0.595 U

Fluorene 23 79 3.673 1.281 2.437 2.622 10.4 13.58 0.977 0.595 U

Naphthalene 99 170 1.361 0.985 U 1.681 U 1.22 U 4.158 U 2.963 0.675 0.595 U

Phenanthrene 100 480 29.93 11.82 26.89 67.07 141.4 135.8 8.703 1.131

Low Molecular Weight PAH 370 780 47.89 T 17.73 T 40.34 T 85.37 T 187.1 T 209.9 T 14.23 T 1.131 T

HPAH9 (mg/kg OC)

Benzo(a)anthracene 110 270 21.09 9.852 22.69 37.2 91.48 85.19 7.105 7.738

Benzo(a)pyrene 99 210 21.77 10.84 16.81 24.39 85.24 93.83 7.815 0.863

Benzo(b+k)fluoranthene 230 450 39.46 19.7 33.61 51.22 170.5 172.8 15.28 1.518

Benzo(g,h,i)perylene 31 78 7.483 3.054 2.437 3.78 16.01 17.28 2.131 0.595 U

Chrysene 110 460 23.81 11.82 27.73 48.17 118.5 106.2 9.059 0.923

Dibenzo(a,h)anthracene 12 33 4.626 3.005 1.681 U 2.622 9.148 22.2 3.02 0.238

Fluoranthene 160 1,200 50.34 24.63 63.87 122 249.5 172.8 15.81 2.083

Indeno(1, 2, 3-cd)pyrene 34 88 9.524 3.448 6.555 9.756 37.4 43.2 2.664 0.595 U

Pyrene 1,000 1,400 35.37 19.21 52.1 97.56 195.4 172.8 15.45 1.905

High Molecular Weight PAH 960 5,300 213.5 T 103.4 T 226.9 T 396.3 T 977.1 T 888.9 T 78.33 T 8.304 T

Chlorinated Hydrocarbons (mg/kg OC)

1, 2, 4-Trichlorobenzene 0.81 1.8 0.422 U 0.3 U 0.84 UJ 0.598 UJ 4.16 U 2.47 U 0.107 U 0.179 U

1, 2-Dichlorobenzene 2.3 2.3 0.422 U 0.3 U 1.681 U 1.22 U 4.16 U 2.47 U 0.107 U 0.179 U

1, 4-Dichlorobenzene 3.1 9 0.422 U 0.3 U 1.681 U 1.22 U 4.16 U 2.469 U 0.107 U 0.179 U

1, 3-Dichlorobenzene NE NE 1.361 U -- -- -- -- -- 0.355 U 0.595 U

Phthalates (mg/kg OC)

Bis(2-ethylhexyl) phthalate 47 78 39.46 17.24 18.49 1.341 18.5 209.9 33.75 2.768

Butylbenzyl phthalate 4.9 64 1.497 0.64 1.681 U 1.22 U 7.90 3.457 0.515 0.476 U

Dibutyl phthalate 220 1,700 1.769 0.985 U 1.681 U 1.22 U 4.158 U 11.11 0.799 0.595 U
Diethyl phthalate 61 110 1.361 U 0.985 U 1.681 U 1.22 U 4.158 U 2.469 U 0.355 U 0.595 U
Dimethyl phthalate 53 53 1.361 U 0.3 U 1.681 U 1.22 U 4.158 U 2.469 U 0.355 U 0.595 U
Di-n-octyl phthalte 58 4,500 1.361 U 0.985 U 1.681 U 1.22 U 4.158 U 2.469 U 0.355 U 0.595 U

Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 0.006 U 0.006 U 0.02 U 0.02 0.02 U 0.02 U 0.006 U 0.006 U

2-Methylphenol 0.063 0.063 0.006 U 0.006 U 0.02 U 0.02 U 0.02 U 0.02 U 0.006 U 0.006 U

4-Methylphenol 0.67 0.67 0.02 U 0.002 U 0.02 U 0.11 U 0.02 U 0.02 U 0.02 U 0.02 U

Pentachlorophenol 0.36 0.69 0.1 U 0.003 U 0.099 U 0.098 U 0.098 U 0.099 U 0.1 U 0.99 U

Phenol 0.42 1.2 0.02 U 0.23 0.02 U 0.021 J J 0.02 U 0.23 J J 0.035 0.02 U

Benzoic acid 0.65 0.65 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Benzyl alcohol 0.057 0.073 0.031 U 0.02 U 0.02 U 0.02 U 0.046 0.02 U 0.031 U 0.031 U

Miscellaneous Extractables (mg/kg OC)

Dibenzofuran 15 58 1.769 0.985 U 1.681 U 1.22 U 4.574 6.42 0.462 0.595 U

Hexachlorobutadiene 3.9 6.2 0.422 U 0.3 U 0.084 U 0.061 U 0.208 U 0.123 U 0.107 U 0.179 U

Hexachlorobenzene 0.38 2.3 0.42 U 0.3 U 0.084 U 0.061 U 0.208 U 0.123 U 0.107 U 0.179 U

N-Nitrosodiphenylamine 11 11 0.422 U 0.3 U 1.681 U 1.22 U 4.158 U 2.469 U 0.107 U 0.179 U

Polychlorinated Biphenyls (mg/kg OC)

Total PCBs 12 65 -- -- 1.681 UT 1.159 UT 19.33 T 11.85 T -- --

0.155
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Table 23
Summary of Sediment Chemical Analytical Results 
SMS Analytes (Results compared to SQS and CSL)

Reliable Steel Site
Olympia, Washington

0-2 ft. 2-4 ft.
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0-2 ft. Surface Surface Surface Surface Surface

RGS-2 RGS-5 RGS-6 RGS-7 RGS-7 RGS-7

RGS-7

File No. 0504-085-00
Table 23 | July 18, 2013 Page 2 of 6



Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE -- 24.5 42.5 25.1 26.8 28.3 11.81 27.29
Preserved Total Solids (%) NE NE -- -- -- -- -- -- -- --
Total Solids (%) NE NE 78.2 75.7 71 58.1 56.2 53.1 73.7 53
N-Ammonia (mg-N/kg) NE NE -- -- -- 4.96 4.85 5.44 -- --
Total sulfides (mg/kg) NE NE -- -- -- 316 400 339 -- --
Total Volatile Solids (%) NE NE 1.93 -- -- -- -- 2.84 12.4
Total organic carbon (%) NE NE 0.37 0.5 0.8 2.16 1.53 3.06 0.77 5.82

Metals (mg/kg DW)

Arsenic 57 93 6 U 6 U 7 U 8 U 8 U 10 U 2.59 J 4.44 J
Barium NE NE -- -- -- -- -- -- -- --
Cadmium 5.1 6.7 0.3 U 0.6 1.1 1.4 1.5 1.4 0.72 1.16
Chromium (total) 260 270 26.8 14.6 22.8 18.1 22.7 18 20.4 J 24.2 J
Copper 390 390 32 14.2 15 24.1 50.6 22.8 16.8 J 41.4 J
Lead 450 530 54 3 U 3 U 12 23 12 34.6 52.7

Mercury 0.41 0.59 0.15 0.06 U 0.06 U 0.12 0.14 0.14 0.092 0.314

Selenium NE NE -- -- -- -- -- -- -- --
Silver 6.1 6.1 0.4 U 0.4 U 0.4 U 0.5 U 0.5 U 0.6 U 0.11 0.21
Zinc 410 960 382 22 31 62 127 62 260 J 182 J

Butyltin in Porewater (µg/l)

Tributyltin Ion 0.019 U -- -- -- -- -- -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- -- -- -- -- -- --
Diesel-Range 64 -- -- 17 20 19 -- --
Heavy Oil-Range 160 -- -- 48 61 54 -- --

Total petroleum hydrocarbons6
224 -- -- 65 81 73 -- --

LPAH8 (mg/kg OC)

1-Methylnaphthalene NE NE -- 4 U 2.5 U 0.926 U 1.307 U 0.654 U -- --
2-Methylnaphthalene 38 64 9.72973 4 U 2.5 U 0.926 U 1.307 U 0.654 U 1.039 0.481 J

Acenaphthene 16 57 45.9 4 U 2.5 U 1.157 3.399 0.654 U 8.442 3.608

Acenaphthylene 66 66 5.40541 U 4 U 2.5 U 0.926 U 1.307 U 0.654 U 1.104 0.644

Anthracene 220 1,200 91.8919 4 U 2.5 U 4.028 5.49 0.654 U 18.18 6.701

Fluorene 23 79 40.5 4 U 2.5 U 1.019 2.68 0.654 U 7.143 2.405

Naphthalene 99 170 16.2162 4 U 2.5 U 0.926 U 1.307 U 0.654 U 2.597 0.997

Phenanthrene 100 480 324.3 4 U 2.5 U 12.5 21.57 2.255 70.13 24.05

Low Molecular Weight PAH 370 780 513.5 T 4 UT 2.5 UT 18.7 T 33.14 T 2.255 T 108.6 T 38.49 T

HPAH9 (mg/kg OC)

Benzo(a)anthracene 110 270 210.8 4 U 6.875 10.19 16.34 1.928 63.64 18.9

Benzo(a)pyrene 99 210 248.649 4 U 4 8.333 16.99 2.124 62.34 18.9

Benzo(b+k)fluoranthene 230 450 459.459 4 U 3.125 14.35 30.72 4.02 105.2 30.76

Benzo(g,h,i)perylene 31 78 35.1 4 U 2.5 U 2.685 6.013 0.817 37.7 11.68

Chrysene 110 460 251.4 4 U 6.25 11.11 18.95 2.386 71.43 20.62

Dibenzo(a,h)anthracene 12 33 45.9459 1.2 U 0.75 U 0.556 2.81 0.49 9.481 2.749

Fluoranthene 160 1,200 513.5 5.4 3.5 25.93 37.91 4.575 119.5 37.8

Indeno(1, 2, 3-cd)pyrene 34 88 86.5 4 U 2.5 U 2.87 7.19 0.948 40.3 12.37

Pyrene 1,000 1,400 405.405 4 U 6 17.13 27.45 3.595 107.8 36.08

High Molecular Weight PAH 960 5,300 2,243     T 5.4 T 29.75 T 93.15 T 164.4 T 20.88 T 617.3 T 189.9 T

Chlorinated Hydrocarbons (mg/kg OC)

1, 2, 4-Trichlorobenzene 0.81 1.8 5.41 U 1.20 U 0.75 U 0.278 U 0.392 U 0.196 U 0.273 U 0.258 U

1, 2-Dichlorobenzene 2.3 2.3 5.41 U 1.2 U 0.75 U 0.278 U 0.392 U 0.196 U 0.234 U 0.223 U

1, 4-Dichlorobenzene 3.1 9 5.41 U 1.2 U 0.75 U 0.278 U 0.392 U 0.196 U 0.338 U 0.309 U

1, 3-Dichlorobenzene NE NE -- 4 U 2.5 U 0.926 U 1.307 U 0.654 U 0.286 U 0.275 U

Phthalates (mg/kg OC)

Bis(2-ethylhexyl) phthalate 47 78 5,135     4 U 2.5 U 7.407 41.18 8.497 181.8 56.7

Butylbenzyl phthalate 4.9 64 6.22 3 U 1.875 U 0.741 U 1.111 0.49 U 5.45 0.979

Dibutyl phthalate 220 1,700 29.7297 4 U 2.5 U 0.926 U 20.92 0.654 U 2.078 0.43 U
Diethyl phthalate 61 110 5.40541 U 4 U 2.5 U 0.926 U 1.307 U 0.654 U 0.623 U 0.584 U
Dimethyl phthalate 53 53 5.40541 U 4 U 2.5 U 0.926 U 1.307 U 0.654 U 0.325 U 0.292 U
Di-n-octyl phthalte 58 4,500 5.40541 U 4 U 2.5 U 0.926 U 1.307 U 0.654 U 0.221 U 0.206 U

Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 0.02 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.008 U 0.05 U

2-Methylphenol 0.063 0.063 0.02 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.005 U 0.033 U

4-Methylphenol 0.67 0.67 0.088 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.007 0.073

Pentachlorophenol 0.36 0.69 0.099 U 0.99 U 0.99 U 0.99 U 0.1 U 0.1 U 0.012 U 0.081 U

Phenol 0.42 1.2 0.066 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.011 0.039 J

Benzoic acid 0.65 0.65 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.14 U 0.91 U

Benzyl alcohol 0.057 0.073 0.02 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.005 U 0.035 U

Miscellaneous Extractables (mg/kg OC)

Dibenzofuran 15 58 23.78 4 U 2.5 U 0.926 U 1.307 U 0.654 U 3.117 1.065

Hexachlorobutadiene 3.9 6.2 0.54054 U 1.2 U 0.75 U 0.278 U 0.392 U 0.196 U 0.247 U 0.241 U

Hexachlorobenzene 0.38 2.3 0.54 U 1.20 U 0.75 U 0.278 U 0.39 U 0.196 U 0.377 U 0.344 U

N-Nitrosodiphenylamine 11 11 5.40541 U 1.2 U 0.75 U 0.278 U 0.392 U 0.196 U 0.39 U 0.361 U

Polychlorinated Biphenyls (mg/kg OC)

Total PCBs 12 65 T -- -- -- -- -- 1.948 T 2.062 T

0.155

NE
NE
NE

1007

Table 23
Summary of Sediment Chemical Analytical Results 
SMS Analytes (Results compared to SQS and CSL)

Reliable Steel Site
Olympia, Washington

Surface 2-4 ft. 6-8 ft. Surface
SQS2 CSL3

RGS-8 RGS-8SMS1

Surface Surface Surface Surface

RGS-10 RGS-11 T1-Sed T1B-SedRGS-8 RGS-8 RGS-8 RGS-9

RGS-8 RGS-9 RGS-10 RGS-11 T1-Sed T1B-Sed

Analyte
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE 78.5 -- -- -- -- --
Preserved Total Solids (%) NE NE -- -- 45.7 68.6 -- --
Total Solids (%) NE NE 38.5 -- 44.7 73.9 -- --
N-Ammonia (mg-N/kg) NE NE 7.88 15.6 20 11.9 -- --
Total sulfides (mg/kg) NE NE 6.02 487 1550 18.2 -- --
Total Volatile Solids (%) NE NE 12.4 -- 7.56 2.09 -- --
Total organic carbon (%) NE NE 4.28 3.10 2.83 1.63 -- --
Metals (mg/kg DW)

Arsenic 57 93 6.74 J 22 U -- -- -- --
Barium NE NE -- -- -- -- -- --
Cadmium 5.1 6.7 2.32 2.2 -- -- -- --
Chromium (total) 260 270 36.3 J 35.5 -- -- -- --
Copper 390 390 51.1 J 50.2 -- -- -- --
Lead 450 530 52.8 43.5 -- -- -- --

Mercury 0.41 0.59 0.187 0.23 -- -- 0.75 0.12

Selenium NE NE -- -- -- -- -- --

Silver 6.1 6.1 0.52 2.2 U -- -- -- --
Zinc 410 960 133 J 166 -- -- -- --
Butyltin in Porewater (µg/l)

Tributyltin Ion 0.041 U -- -- -- -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- 22 U -- -- --
Diesel-Range -- -- 55 U -- -- --
Heavy Oil-Range -- -- 100 U -- -- --

Total petroleum hydrocarbons6
-- -- 100 UT -- -- --

LPAH8 (mg/kg OC)

1-Methylnaphthalene NE NE -- -- -- -- -- --
2-Methylnaphthalene 38 64 0.42056 J 18.7097 U 0.70671 U 13 -- --

Acenaphthene 16 57 1.82243 18.71 U 1.2 29 -- --

Acenaphthylene 66 66 0.74766 18.7097 U 0.70671 U 1.226994 U -- --

Anthracene 220 1,200 3.50467 18.7097 U 2.8 49 -- --

Fluorene 23 79 1.4486 18.7097 U 1.2 28 -- --

Naphthalene 99 170 1.51869 18.7097 U 0.56537 J 9.2 -- --

Phenanthrene 100 480 16.1215 29.3548 8.5 310 -- --

Low Molecular Weight PAH 370 780 24.7664 T 29.3548 T 13.9929 JT 440 T -- --

HPAH9 (mg/kg OC)

Benzo(a)anthracene 110 270 11.4486 27.0968 6.7 210 -- --

Benzo(a)pyrene 99 210 11.9159 27.7419 7.1 200 -- --

Benzo(b+k)fluoranthene 230 450 22.8972 32.2581 14 330 -- --

Benzo(g,h,i)perylene 31 78 7.24299 18.7097 U 3.5 98 -- --

Chrysene 110 460 15.1869 35.4839 10 270 -- --

Dibenzo(a,h)anthracene 12 33 1.79907 18.71 U 1.2 42 -- --

Fluoranthene 160 1,200 32.7103 54.8387 15 370 -- --

Indeno(1, 2, 3-cd)pyrene 34 88 7.94393 18.7097 U 3.9 100 -- --

Pyrene 1,000 1,400 28.0374 48.3871 13 330 -- --

High Molecular Weight PAH 960 5,300 139.182 T 170.968 T 75.0177 T 2,000      T -- --

Chlorinated Hydrocarbons (mg/kg OC)

1, 2, 4-Trichlorobenzene 0.81 1.8 0.18224 U 18.71 U -- -- -- --

1, 2-Dichlorobenzene 2.3 2.3 0.15888 U 18.71 U -- -- -- --

1, 4-Dichlorobenzene 3.1 9 0.23131 U 18.71 U -- -- -- --

1, 3-Dichlorobenzene NE NE 0.19626 U 18.7097 U -- -- -- --

Phthalates (mg/kg OC)

Bis(2-ethylhexyl) phthalate 47 78 32.7103 93.548 -- -- -- --

Butylbenzyl phthalate 4.9 64 0.79439 18.71 U -- -- -- --

Dibutyl phthalate 220 1,700 0.77103 18.7097 U -- -- -- --

Diethyl phthalate 61 110 0.44393 U 18.7097 U -- -- -- --
Dimethyl phthalate 53 53 0.21963 U 18.7097 U -- -- -- --
Di-n-octyl phthalte 58 4,500 0.1472 U 18.7097 U -- -- -- --
Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 0.029 U 0.58 U -- -- -- --

2-Methylphenol 0.063 0.063 0.018 U 0.58 U -- -- -- --

4-Methylphenol 0.67 0.67 0.04 0.58 U -- -- -- --

Pentachlorophenol 0.36 0.69 0.045 U 3.50 U -- -- -- --

Phenol 0.42 1.2 0.017 J 0.58 U -- -- -- --

Benzoic acid 0.65 0.65 0.5 U 3.50 U -- -- -- --

Benzyl alcohol 0.057 0.073 0.02 U 0.58 U -- -- -- --

Miscellaneous Extractables (mg/kg OC)

Dibenzofuran 15 58 0.70093 18.71 U -- -- -- --

Hexachlorobutadiene 3.9 6.2 0.17056 U 18.71 U -- -- -- --

Hexachlorobenzene 0.38 2.3 0.25701 U 18.71 U -- -- -- --

N-Nitrosodiphenylamine 11 11 0.28037 U 112.9 U -- -- -- --

Polychlorinated Biphenyls (mg/kg OC)

Total PCBs 12 65 6.30841 T 6.12903 UT -- -- -- --

0.155

NE
NE
NE

1007

Table 23
Summary of Sediment Chemical Analytical Results 
SMS Analytes (Results compared to SQS and CSL)

Reliable Steel Site
Olympia, Washington

2-4 ft 4-6 ftSurface SurfaceAnalyte

SMS1

SQS2 CSL3

BI-S32 GS-04 RI-S-1 RI-S-2

RI-S-1 RI-S-2

Surface Surface

BI-S32 GS-04

RI-S-2 RI-S-2

RI-S-2 RI-S-2
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE -- -- -- -- -- -- -- -- -- --
Preserved Total Solids (%) NE NE 80.4 -- -- -- 74.2 -- -- 78.5 76 77.5
Total Solids (%) NE NE 75.1 -- -- -- 73.7 -- -- 75.3 76.1 73.2
N-Ammonia (mg-N/kg) NE NE 4.5 -- -- -- 6.59 -- -- 0.97 2.65 1.79
Total sulfides (mg/kg) NE NE 62.9 -- -- -- 825 -- -- 6.49 220 338
Total Volatile Solids (%) NE NE 1.36 -- -- -- 1.66 -- -- 1.56 1.32 1.47
Total organic carbon (%) NE NE 0.558 -- -- -- 0.684 -- -- 0.64 0.963 0.942
Metals (mg/kg DW)

Arsenic 57 93 -- -- -- -- -- -- -- -- -- --
Barium NE NE -- -- -- -- -- -- -- -- -- --
Cadmium 5.1 6.7 -- -- -- -- -- -- -- -- -- --
Chromium (total) 260 270 -- -- -- -- -- -- -- -- -- --
Copper 390 390 -- -- -- -- -- -- -- -- -- --
Lead 450 530 -- -- -- -- -- -- -- -- -- --

Mercury 0.41 0.59 0.08 0.61 1.06 0.26 -- 0.03 U 0.04 -- -- --

Selenium NE NE -- -- -- -- -- -- -- -- -- --

Silver 6.1 6.1 -- -- -- -- -- -- -- -- -- --
Zinc 410 960 -- -- -- -- -- -- -- -- -- --
Butyltin in Porewater (µg/l)

Tributyltin Ion -- -- -- -- -- -- -- -- -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- -- -- -- -- -- 22 U -- --
Diesel-Range -- -- -- -- -- -- -- 55 U -- --
Heavy Oil-Range -- -- -- -- -- -- -- 100 U -- --

Total petroleum hydrocarbons6
-- -- -- -- -- -- -- 100 UT -- --

LPAH8 (mg/kg OC)  

1-Methylnaphthalene NE NE -- -- -- -- -- -- -- -- -- --
2-Methylnaphthalene 38 64 3.584 U -- -- -- 14.0351 U -- -- 2.9688 U 1.869 J 3.9

Acenaphthene 16 57 9.7 -- -- -- 23 -- -- 15 12 18

Acenaphthylene 66 66 3.584 U -- -- -- 14.0351 U -- -- 2.9688 U 2.077 U 2.017

Anthracene 220 1,200 17 -- -- -- 260 -- -- 28 22 30

Fluorene 23 79 7.5 -- -- -- 26 -- -- 6.9 9.4 16

Naphthalene 99 170 2.151 J -- -- -- 14.0351 U -- -- 1.875 J 2.6 11

Phenanthrene 100 480 73 -- -- -- 500 -- -- 110 73 93

Low Molecular Weight PAH 370 780 110 JT -- -- -- 809.942 T -- -- 160 JT 120 JT 170

HPAH9 (mg/kg OC)

Benzo(a)anthracene 110 270 56 -- -- -- 660 -- -- 130 53 66

Benzo(a)pyrene 99 210 65 -- -- -- 450 -- -- 110 60 71

Benzo(b+k)fluoranthene 230 450 120 -- -- -- 760 -- -- 190 110 120

Benzo(g,h,i)perylene 31 78 15 -- -- -- 180 -- -- 66 15 45

Chrysene 110 460 65 -- -- -- 670 -- -- 130 58 71

Dibenzo(a,h)anthracene 12 33 7.5 -- -- -- 86 -- -- 22 7.9 16

Fluoranthene 160 1,200 110 -- -- -- 1,000     -- -- 200 91 110

Indeno(1, 2, 3-cd)pyrene 34 88 17 -- -- -- 200 -- -- 66 18 45

Pyrene 1,000 1,400 95 -- -- -- 1000 -- -- 190 79 110

High Molecular Weight PAH 960 5,300 550 T -- -- -- 5,000     T -- -- 1,100  T 500 T 640 T
Chlorinated Hydrocarbons (mg/kg OC)

1, 2, 4-Trichlorobenzene 0.81 1.8 -- -- -- -- -- -- -- -- -- --

1, 2-Dichlorobenzene 2.3 2.3 -- -- -- -- -- -- -- -- -- --

1, 4-Dichlorobenzene 3.1 9 -- -- -- -- -- -- -- -- -- --

1, 3-Dichlorobenzene NE NE -- -- -- -- -- -- -- -- -- --

Phthalates (mg/kg OC)

Bis(2-ethylhexyl) phthalate 47 78 -- -- -- -- -- -- -- -- -- --

Butylbenzyl phthalate 4.9 64 -- -- -- -- -- -- -- -- -- --

Dibutyl phthalate 220 1,700 -- -- -- -- -- -- -- -- -- --

Diethyl phthalate 61 110 -- -- -- -- -- -- -- -- -- --
Dimethyl phthalate 53 53 -- -- -- -- -- -- -- -- -- --
Di-n-octyl phthalte 58 4,500 -- -- -- -- -- -- -- -- -- --
Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 -- -- -- -- -- -- -- -- -- --

2-Methylphenol 0.063 0.063 -- -- -- -- -- -- -- -- -- --

4-Methylphenol 0.67 0.67 -- -- -- -- -- -- -- -- -- --

Pentachlorophenol 0.36 0.69 -- -- -- -- -- -- -- -- -- --

Phenol 0.42 1.2 -- -- -- -- -- -- -- -- -- --

Benzoic acid 0.65 0.65 -- -- -- -- -- -- -- -- -- --

Benzyl alcohol 0.057 0.073 -- -- -- -- -- -- -- -- -- --

Miscellaneous Extractables (mg/kg OC)

Dibenzofuran 15 58 -- -- -- -- -- -- -- -- -- --

Hexachlorobutadiene 3.9 6.2 -- -- -- -- -- -- -- -- -- --

Hexachlorobenzene 0.38 2.3 -- -- -- -- -- -- -- -- -- --

N-Nitrosodiphenylamine 11 11 -- -- -- -- -- -- -- -- -- --

Polychlorinated Biphenyls (mg/kg OC)

Total PCBs 12 65 -- -- -- -- -- -- -- -- -- --

RI-S-4

SQS2

SMS1

Analyte 6-8 ft4-6 ft SurfaceSurfaceSurface4-6 ft

RI-S-3

0.155

NE
NE
NE
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Table 23
Summary of Sediment Chemical Analytical Results 
SMS Analytes (Results compared to SQS and CSL)

Reliable Steel Site
Olympia, Washington

Surface

RI-S-4 RI-S-5

2-4 ft
CSL3 RI-S-6 RI-S-7RI-S-3 RI-S-3 RI-S-4 RI-S-4

Surface 2-4 ft

RI-S-6 RI-S-7RI-S-5

RI-S-3 RI-S-3
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Table 23
Summary of Sediment Chemical Analytical Results 

Olympia, Washington

SMS Analytes (Results compared to SQS and CSL)
Reliable Steel Site

Notes:
1 Washington State Sediment Management Standards.
2 Sediment Quality Standards (SQS) referenced from Table 5.
3 Cleanup Screening Level (CSL) referenced from Table 5.
4 Sample locations are shown in Figure 5.
5 Dredged Material Management Program (DMMP) screening level.
6 Total petroleum hydrocarbons is the sum of detected concentrations of diesel- and oil-range petroleum hydrocarbons.  
7 Cleanup level based on Ecology recommendation.  
8 Low Molecular weight polycyclic aromatic hydrocarbons.
9 High Molecular weight polycyclic aromatic hydrocarbons.

11 Review of chromatogram for this sample indicates diesel and oil were present.  The screening criteria was compared 

   to individual petroleum hydrocarbons and diesel and heavy oil concentrations are less than the screening criteria.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

J = The internal standard associated with the analyte is out of control limits. The reported concentration is an estimate.

T = Calculated sum of individual compounds or congeners.

NE = Criteria not established for this analyte

-- = not analyzed

DW = Dry weight

OC = Organic carbon normalized 

mg/kg = milligrams per kilogram

µg/l = micrograms per liter

Gray shading indicates that the organic carbon content of the sample was between 0.5 and 3.5 percent and therefore, the organic carbon normalized SQS and CSL 

criteria apply to the result for this sample.

□  Yellow bordering indicates that the method reporting limit was above SQS and/or CSL. 

□  Blue border and bold text indicates that the analyte was detected at a concentration greater than SQS but less than the CSL.

□  Red bordering and bolding indicates analyte was detected at a concentration above CSL.

10 An additional sample, RI-S-1. was collected from this location to evaluate the total petroleum hydrocarbon concentration.  Total petroleum hydrocarbons were not detected at this location in 
the additional sample.
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE -- -- -- -- -- 28 38.3
Preserved Total Solids (%) NE NE -- -- -- -- -- -- --
Total Solids (%) NE NE -- -- -- -- 66.8 68.1 70.1
N-Ammonia (mg-N/kg) NE NE -- -- -- -- 2.91 -- --
Total sulfides (mg/kg) NE NE -- -- -- -- 308 -- --
Total Volatile Solids (%) NE NE -- -- -- -- -- -- --
Total organic carbon (%) NE NE -- -- -- -- 1.29 1.68 1.21

Metals (mg/kg DW)

Arsenic 57 93 --  3.57   3.05   1.96  7 U 7 U 7 U
Barium NE NE --  21.8   70.3   77.4  -- -- --
Cadmium 5.1 6.7 --  1.11  0.5 U 0.5 U 1.2 1 1.4
Chromium (total) 260 270 --  23.3   28.9   20.5  20.8 20.3 24.6
Copper 390 390 --  24.4   38.6   11.7  20.5 14.4 16.1
Lead 450 530 --  59.6   73.7   42.8  33 4 3

Mercury 0.41 0.59 0.046 J 0.1 U 0.118 0.1 U 0.09 0.07 U 0.05 U

Selenium NE NE -- 0.5 U 0.556 0.5 U -- -- --
Silver 6.1 6.1 -- 0.5 U 0.5 U 0.5 U 0.4 U 0.4 U 0.4 U
Zinc 410 960 -- -- -- -- 209 42 30

Butyltin in Porewater (µg/l)

Tributyltin Ion -- -- -- -- -- -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- -- -- -- -- --
Diesel-Range -- -- -- -- 23 -- --
Heavy Oil-Range -- -- -- -- 62 -- --

Total petroleum hydrocarbons6
-- -- -- -- 85 -- --

LPAH8 (mg/kg DW)

1-Methylnaphthalene NE NE -- -- -- -- -- 0.02 U 0.02 U
2-Methylnaphthalene 0.67 0.67 -- -- -- -- 0.021 0.02 U 0.02 U

Acenaphthene 0.5 0.5 -- -- -- -- 0.18 0.02 U 0.02 U

Acenaphthylene 1.3 1.3 -- -- -- -- 0.02 U 0.02 U 0.02 U

Anthracene 0.96 0.96 -- -- -- -- 0.3 0.02 U 0.02 U

Fluorene 0.54 0.54 -- -- -- -- 0.12 0.02 U 0.02 U

Naphthalene 2.1 2.1 -- -- -- -- 0.034 0.02 U 0.02 U

Phenanthrene 1.5 1.5 -- -- -- -- 1 0.034 0.02 U

Low Molecular Weight PAH 5.2 5.2 -- -- -- -- 1.6 T 0.034 T 0.02 T

HPAH9 (mg/kg DW)

Benzo(a)anthracene 1.3 1.6 -- -- -- -- 0.78 0.022 0.02 U

Benzo(a)pyrene 1.6 1.6 -- -- -- -- 0.86 0.024 0.02 U

Benzo(b+k)fluoranthene 3.2 3.6 -- -- -- -- 1.5 0.024 0.02 U

Benzo(g,h,i)perylene 0.67 0.72 -- -- -- -- 0.34 0.02 U 0.02 U

Chrysene 1.4 2.8 -- -- -- -- 0.89 0.025 0.02 U

Dibenzo(a,h)anthracene 0.23 0.23 -- -- -- -- 0.24 0.0062 0.006 U

Fluoranthene 1.7 2.5 -- -- -- -- 1.6 0.053 0.02 U

Indeno(1, 2, 3-cd)pyrene 0.6 0.69 -- -- -- -- 0.38 0.02 U 0.02 U

Pyrene 2.6 3.3 -- -- -- -- 1.2 0.041 0.02 U

High Molecular Weight PAH 12 17 -- -- -- -- 7.8 T 0.1952 T 0.02 T

Chlorinated Hydrocarbons (mg/kg DW)

1, 2, 4-Trichlorobenzene 0.031 0.051 -- -- -- -- 0.0059 U 0.0062 U 0.006 U

1, 2-Dichlorobenzene 0.035 0.05 -- -- -- -- 0.059 U 0.0062 U 0.006 U

1, 4-Dichlorobenzene 0.11 0.11 -- -- -- -- 0.059 U 0.0062 U 0.006 U

1, 3-Dichlorobenzene 0.17 NE -- -- -- -- -- 0.02 U 0.02 U

Phthalates (mg/kg DW)

Bis(2-ethylhexyl) phthalate 1.3 3.1 -- -- -- -- 1.5 0.082 0.02 U

Butylbenzyl phthalate 0.063 0.9 -- -- -- -- 0.067 0.016 U 0.016 U

Dibutyl phthalate 1.4 5.1 -- -- -- -- 0.025 0.02 U 0.02 U

Diethyl phthalate 0.2 1.2 -- -- -- -- 0.02 U 0.02 U 0.02 U

Dimethyl phthalate 0.071 0.16 -- -- -- -- 0.0059 U 0.02 U 0.02 U

Di-n-octyl phthalte 6.2 6.2 -- -- -- -- 0.02 U 0.02 U 0.02 U

Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 -- -- -- -- 0.0059 U 0.0062 U 0.006 U

2-Methylphenol 0.063 0.063 -- -- -- -- 0.0059 U 0.0062 U 0.006 U

4-Methylphenol 0.67 0.67 -- -- -- -- 0.02 U 0.02 U 0.02 U

Pentachlorophenol 0.36 0.69 -- -- -- -- 0.03 U 0.1 U 0.099 U

Phenol 0.42 1.2 -- -- -- -- 0.29 0.02 U 0.02 U

Benzoic acid 0.65 0.65 -- -- -- -- 0.2 U 0.2 U 0.2 U

Benzyl alcohol 0.057 0.073 -- -- -- -- 0.02 U 0.031 U 0.031 U

Miscellaneous Extractables (mg/kg DW)

Dibenzofuran 0.54 0.54 -- -- -- -- 0.058 0.02 U 0.02 U

Hexachlorobutadiene 0.011 0.12 -- -- -- -- 0.0059 U 0.0062 U 0.006 U

Hexachlorobenzene 0.022 0.07 -- -- -- -- 0.0059 U 0.0062 U 0.006 U

N-Nitrosodiphenylamine 0.028 0.04 -- -- -- -- 0.0059 U 0.0062 U 0.006 U

Polychlorinated Biphenyls (mg/kg DW)

Total PCBs 0.13 1.0 -- -- -- -- -- -- --

Table 24
Summary of Sediment Chemical Analytical Results 

 SMS Analytes (Results compared to LAET and 2LAET)
Reliable Steel Site

Olympia, Washington

RGS-1

Analyte

Sed.1 Sed.2 Sed.3EC-11

0.155

NE
NE
NE
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LAET2 2LAET3

SMS1

EC-11(2-3.2)

2-3.2 ft. 6-8 ft.

Sed.1 Sed.2 Sed.3 RGS-1 RGS-1 RGS-1

Surface Surface Surface Surface 2-4 ft.
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE 10.8 18.5 -- -- -- -- -- 24.6 28.9
Preserved Total Solids (%) NE NE -- -- -- -- -- -- -- -- --
Total Solids (%) NE NE 75.1 73.8 74 69.1 75.4 76.6 75.8 59 68.8
N-Ammonia (mg-N/kg) NE NE 3.87 -- -- -- -- -- 4.44 -- --
Total sulfides (mg/kg) NE NE 132 -- -- -- -- -- 104 -- --
Total Volatile Solids (%) NE NE -- -- -- 3.05 2.35 1.74 1.55 -- --
Total organic carbon (%) NE NE 1.75 1.47 2.03 1.19 1.64 0.481 0.81 5.63 3.36

Metals (mg/kg DW)

Arsenic 57 93 6 U 6 U -- 7 U 6 U 7 U 6 U 9 U 20 U
Barium NE NE -- -- -- -- -- -- -- -- --
Cadmium 5.1 6.7 0.6 0.8 -- 0.5 0.5 0.3 U 0.3 U 0.8 0.8
Chromium (total) 260 270 30.2 29.9 -- 16.1 18 0.86 34.9 34.3 26
Copper 390 390 25.4 23.9 -- 22.2 18.2 35.8 27.9 47.6 46
Lead 450 530 41 27 -- 17 10 20 58 90 11

Mercury 0.41 0.59 0.21 0.08 -- 0.06 0.05 U 0.06 U 0.14 0.89 1.19

Selenium NE NE -- -- -- -- -- -- -- -- --
Silver 6.1 6.1 0.4 U 0.4 U -- 0.4 U 0.4 U 0.4 U 0.4 U 0.5 U 1 U
Zinc 410 960 270 206 -- 66 45 153 343 218 59

Butyltin in Porewater (µg/l)

Tributyltin Ion -- -- -- 0.019 U -- 0.019 U 0.019 U -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- -- -- -- -- -- -- --
Diesel-Range 14 -- -- 19 53 21 26 -- --
Heavy Oil-Range 36 -- -- 87 77 54 69 -- --

Total petroleum hydrocarbons6
50 -- -- 106 13010

75 95 -- --

LPAH8 (mg/kg DW)

1-Methylnaphthalene NE NE -- 0.02 U -- -- -- -- -- 0.02 U 0.02 U
2-Methylnaphthalene 0.67 0.67 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

Acenaphthene 0.5 0.5 0.099 0.07 0.034 0.026 0.052 0.058 0.17 0.066 0.02 U

Acenaphthylene 1.3 1.3 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.022 0.02 U

Anthracene 0.96 0.96 0.16 0.12 0.059 0.1 0.17 0.11 0.27 0.13 0.02 U

Fluorene 0.54 0.54 0.07 0.054 0.026 0.029 0.043 0.05 0.11 0.055 0.02 U

Naphthalene 2.1 2.1 0.025 0.02 0.02 U 0.02 U 0.02 U 0.02 U 0.024 0.038 0.02 U

Phenanthrene 1.5 1.5 0.66 0.44 0.24 0.32 1.1 0.68 1.1 0.49 0.038

Low Molecular Weight PAH 5.2 5.2 1 T 0.704 T 0.36 T 0.48 T 1.4 T 0.9 T 1.7 T 0.801 T 0.038 T

HPAH9 (mg/kg DW)

Benzo(a)anthracene 1.3 1.6 0.45 0.31 0.2 0.27 0.61 0.44 0.69 0.4 0.26

Benzo(a)pyrene 1.6 1.6 0.49 0.32 0.22 0.2 0.4 0.41 0.76 0.44 0.029

Benzo(b+k)fluoranthene 3.2 3.6 0.88 0.58 0.4 0.4 0.84 0.82 1.4 0.86 0.051

Benzo(g,h,i)perylene 0.67 0.72 0.18 0.11 0.062 0.029 0.062 0.077 0.14 0.12 0.02 U

Chrysene 1.4 2.8 0.53 0.35 0.24 0.33 0.79 0.57 0.86 0.51 0.031

Dibenzo(a,h)anthracene 0.23 0.23 0.11 0.068 0.061 0.02 U 0.043 0.044 0.18 0.17 0.008

Fluoranthene 1.7 2.5 1.1 0.74 0.5 0.76 2 1.2 1.4 0.89 0.07

Indeno(1, 2, 3-cd)pyrene 0.6 0.69 0.19 0.14 0.07 0.078 0.16 0.18 0.35 0.15 0.02 U

Pyrene 2.6 3.3 0.77 0.52 0.39 0.62 1.6 0.94 1.4 0.87 0.064

High Molecular Weight PAH 12 17 4.7 T 3.138 T 2.1 T 2.7 T 6.5 T 4.7 T 7.2 T 4.41 T 0.279 T

Chlorinated Hydrocarbons (mg/kg DW)

1, 2, 4-Trichlorobenzene 0.031 0.051 0.006 U 0.006 U 0.006 U 0.01 UJ 0.01 UJ 0.02 U 0.02 U 0.006 U 0.006 U

1, 2-Dichlorobenzene 0.035 0.05 0.006 U 0.006 U 0.006 U 0.02 U 0.02 U 0.02 U 0.02 U 0.006 U 0.006 U

1, 4-Dichlorobenzene 0.11 0.11 0.006 U 0.006 U 0.006 U 0.02 U 0.02 U 0.02 U 0.02 U 0.006 U 0.006 U

1, 3-Dichlorobenzene 0.17 NE -- 0.02 U -- -- -- -- -- 0.02 U 0.02 U

Phthalates (mg/kg DW)

Bis(2-ethylhexyl) phthalate 1.3 3.1 0.97 0.58 0.35 0.22 0.022 0.089 1.7 1.9 0.093

Butylbenzyl phthalate 0.063 0.9 0.068 0.022 0.013 0.02 U 0.02 U 0.038 0.028 0.029 0.016 U

Dibutyl phthalate 1.4 5.1 0.056 0.026 0.02 U 0.02 U 0.02 U 0.02 U 0.09 0.045 0.02 U

Diethyl phthalate 0.2 1.2 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

Dimethyl phthalate 0.071 0.16 0.006 U 0.02 U 0.006 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

Di-n-octyl phthalte 6.2 6.2 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 0.006 U 0.006 U 0.006 U 0.02 U 0.02 0.02 U 0.02 U 0.006 U 0.006 U

2-Methylphenol 0.063 0.063 0.006 U 0.006 U 0.006 U 0.02 U 0.02 U 0.02 U 0.02 U 0.006 U 0.006 U

4-Methylphenol 0.67 0.67 0.02 U 0.02 U 0.002 U 0.02 U 0.11 U 0.02 U 0.02 U 0.02 U 0.02 U

Pentachlorophenol 0.36 0.69 0.03 U 0.1 U 0.003 U 0.099 U 0.098 U 0.098 U 0.099 U 0.1 U 0.99 U

Phenol 0.42 1.2 0.36 0.02 U 0.23 0.02 U 0.021 J 0.02 U 0.23 J 0.035 0.02 U

Benzoic acid 0.65 0.65 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Benzyl alcohol 0.057 0.073 0.02 U 0.031 U 0.02 U 0.02 U 0.02 U 0.046 0.02 U 0.031 U 0.031 U

Miscellaneous Extractables (mg/kg DW)

Dibenzofuran 0.54 0.54 0.037 0.026 0.02 U 0.02 U 0.02 U 0.022 0.052 0.026 0.02 U

Hexachlorobutadiene 0.011 0.12 0.006 U 0.006 U 0.006 U 0.001 U 0.001 U 0.001 U 0.001 U 0.006 U 0.006 U

Hexachlorobenzene 0.022 0.07 0.006 U 0.006 U 0.006 U 0.001 U 0.001 U 0.001 U 0.001 U 0.006 U 0.006 U

N-Nitrosodiphenylamine 0.028 0.04 0.006 U 0.006 U 0.006 U 0.02 U 0.02 U 0.02 U 0.02 U 0.006 U 0.006 U

Polychlorinated Biphenyls (mg/kg DW)

Total PCBs 0.13 1.0 -- -- -- 0.02 UT 0.019 UT 0.093 T 0.096 T -- --

Reliable Steel Site
Olympia, Washington

RGS-7RGS-2

Table 24
Summary of Sediment Chemical Analytical Results 

 SMS Analytes (Results compared to LAET and 2LAET)

0.155

NE
NE
NE
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LAET2 2LAET3

Surface 0-2 ft. Surface Surface Surface 0-2 ft.

RGS-2 RGS-2 RGS-4 RGS-5 RGS-7 RGS-7RGS-3
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Surface 2-4 ft.
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE -- 24.5 42.5 25.1 26.8 28.3 11.81 27.29
Preserved Total Solids (%) NE NE -- -- -- -- -- -- -- --
Total Solids (%) NE NE 78.2 75.7 71 58.1 56.2 53.1 73.7 53
N-Ammonia (mg-N/kg) NE NE -- -- -- 4.96 4.85 5.44 -- --
Total sulfides (mg/kg) NE NE -- -- -- 316 400 339 -- --
Total Volatile Solids (%) NE NE 1.93 -- -- -- -- 2.84 12.4
Total organic carbon (%) NE NE 0.37 0.5 0.8 2.16 1.53 3.06 0.77 5.82

Metals (mg/kg DW)

Arsenic 57 93 6 U 6 U 7 U 8 U 8 U 10 U 2.59 J 4.44 J
Barium NE NE -- -- -- -- -- -- -- --
Cadmium 5.1 6.7 0.3 U 0.6 1.1 1.4 1.5 1.4 0.72 1.16
Chromium (total) 260 270 26.8 14.6 22.8 18.1 22.7 18 20.4 J 24.2 J
Copper 390 390 32 14.2 15 24.1 50.6 22.8 16.8 J 41.4 J
Lead 450 530 54 3 U 3 U 12 23 12 34.6 52.7

Mercury 0.41 0.59 0.15 0.06 U 0.06 U 0.12 0.14 0.14 0.092 0.314

Selenium NE NE -- -- -- -- -- -- -- --
Silver 6.1 6.1 0.4 U 0.4 U 0.4 U 0.5 U 0.5 U 0.6 U 0.11 0.21
Zinc 410 960 382 22 31 62 127 62 260 J 182 J

Butyltin in Porewater (µg/l)

Tributyltin Ion 0.019 U -- -- -- -- -- -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- -- -- -- -- -- --
Diesel-Range 64 -- -- 17 20 19 -- --
Heavy Oil-Range 160 -- -- 48 61 54 -- --

Total petroleum hydrocarbons6 224 -- -- 65 81 73 -- --

LPAH8 (mg/kg DW)

1-Methylnaphthalene NE NE -- 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U -- --
2-Methylnaphthalene 0.67 0.67 0.036 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.008 0.028 J

Acenaphthene 0.5 0.5 0.17 0.02 U 0.02 U 0.025 0.052 0.02 U 0.065 0.21

Acenaphthylene 1.3 1.3 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.009 0.038

Anthracene 0.96 0.96 0.34 0.02 U 0.02 U 0.087 0.084 0.02 U 0.14 0.39

Fluorene 0.54 0.54 0.15 0.02 U 0.02 U 0.022 0.041 0.02 U 0.055 0.14

Naphthalene 2.1 2.1 0.06 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 0.058

Phenanthrene 1.5 1.5 1.2 0.02 U 0.02 U 0.27 0.33 0.069 0.54 1.4

Low Molecular Weight PAH 5.2 5.2 1.9 T 0.02 UT 0.02 UT 0.404 T 0.507 T 0.069 T 0.837 T 2.24 T

HPAH9 (mg/kg DW)

Benzo(a)anthracene 1.3 1.6 0.78 0.02 U 0.055 0.22 0.25 0.059 0.49 1.1

Benzo(a)pyrene 1.6 1.6 0.92 0.02 U 0.032 0.18 0.26 0.065 0.48 1.1

Benzo(b+k)fluoranthene 3.2 3.6 1.7 0.02 U 0.025 0.31 0.47 0.123 0.81 1.79

Benzo(g,h,i)perylene 0.67 0.72 0.13 0.02 U 0.02 U 0.058 0.092 0.025 0.29 0.68

Chrysene 1.4 2.8 0.93 0.02 U 0.05 0.24 0.29 0.073 0.55 1.2

Dibenzo(a,h)anthracene 0.23 0.23 0.17 0.006 U 0.006 U 0.012 0.043 0.015 0.073 0.16

Fluoranthene 1.7 2.5 1.9 0.027 0.028 0.56 0.58 0.14 0.92 2.2

Indeno(1, 2, 3-cd)pyrene 0.6 0.69 0.32 0.02 U 0.02 U 0.062 0.11 0.029 0.31 0.72

Pyrene 2.6 3.3 1.5 0.02 U 0.048 0.37 0.42 0.11 0.83 2.1

High Molecular Weight PAH 12 17 8.3 T 0.027 T 0.238 T 2.012 T 2.515 T 0.639 T 4.753 T 11.05 T

Chlorinated Hydrocarbons (mg/kg DW)

1, 2, 4-Trichlorobenzene 0.031 0.051 0.02 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.002 U 0.015 U

1, 2-Dichlorobenzene 0.035 0.05 0.02 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.002 U 0.013 U

1, 4-Dichlorobenzene 0.11 0.11 0.02 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.003 U 0.018 U

1, 3-Dichlorobenzene 0.17 NE -- 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.002 U 0.016 U

Phthalates (mg/kg DW)

Bis(2-ethylhexyl) phthalate 1.3 3.1 19 0.02 U 0.02 U 0.16 0.63 0.26 1.40 3.3

Butylbenzyl phthalate 0.063 0.9 0.023 0.015 U 0.015 U 0.016 U 0.017 0.015 U 0.042 0.057

Dibutyl phthalate 1.4 5.1 0.11 0.02 U 0.02 U 0.02 U 0.32 0.02 U 0.016 0.025 U

Diethyl phthalate 0.2 1.2 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.005 U 0.034 U

Dimethyl phthalate 0.071 0.16 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.003 U 0.017 U

Di-n-octyl phthalte 6.2 6.2 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.002 U 0.012 U

Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 0.02 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.008 U 0.05 U

2-Methylphenol 0.063 0.063 0.02 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.005 U 0.033 U

4-Methylphenol 0.67 0.67 0.088 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.007 0.073

Pentachlorophenol 0.36 0.69 0.099 U 0.99 U 0.99 U 0.99 U 0.1 U 0.1 U 0.012 U 0.081 U

Phenol 0.42 1.2 0.066 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.011 0.039 J

Benzoic acid 0.65 0.65 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.14 U 0.91 U

Benzyl alcohol 0.057 0.073 0.02 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.005 U 0.035 U

Miscellaneous Extractables (mg/kg DW)

Dibenzofuran 0.54 0.54 0.088 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.024 0.062

Hexachlorobutadiene 0.011 0.12 0.002 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.002 U 0.014 U

Hexachlorobenzene 0.022 0.07 0.002 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.003 U 0.02 U

N-Nitrosodiphenylamine 0.028 0.04 0.02 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.003 U 0.021 U

Polychlorinated Biphenyls (mg/kg DW)

Total PCBs 0.13 1.0 0.068 T -- -- -- -- -- 0.015 T 0.12 T

RGS-8

Table 24
Summary of Sediment Chemical Analytical Results 

 SMS Analytes (Results compared to LAET and 2LAET)
Reliable Steel Site

Olympia, Washington
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE 78.5 -- -- -- -- --
Preserved Total Solids (%) NE NE -- -- 45.7 68.6 -- --
Total Solids (%) NE NE 38.5 -- 44.7 73.9 -- --
N-Ammonia (mg-N/kg) NE NE 7.88 15.6 20 11.9 -- --
Total sulfides (mg/kg) NE NE 6.02 487 1550 18.2 -- --
Total Volatile Solids (%) NE NE 12.4 -- 7.56 2.09 -- --
Total organic carbon (%) NE NE 4.28 3.10 2.83 1.63 -- --
Metals (mg/kg DW)

Arsenic 57 93 6.74 J 22 U -- -- -- --
Barium NE NE -- -- -- -- -- --
Cadmium 5.1 6.7 2.32 2.2 -- -- -- --
Chromium (total) 260 270 36.3 J 35.5 -- -- -- --
Copper 390 390 51.1 J 50.2 -- -- -- --
Lead 450 530 52.8 43.5 -- -- -- --

Mercury 0.41 0.59 0.187 0.23 -- -- 0.75 0.12

Selenium NE NE -- -- -- -- -- --

Silver 6.1 6.1 0.52 2.2 U -- -- -- --
Zinc 410 960 133 J 166 -- -- -- --
Butyltin in Porewater (µg/l)

Tributyltin Ion 0.041 U -- -- -- -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- 22 U -- -- --
Diesel-Range -- -- 55 U -- -- --
Heavy Oil-Range -- -- 100 U -- -- --

Total petroleum hydrocarbons6
-- -- 100 UT -- -- --

LPAH8 (mg/kg DW)

1-Methylnaphthalene NE NE -- -- -- -- -- --
2-Methylnaphthalene 0.67 0.67 0.018 J 0.58 U 0.020 U 0.212 -- --

Acenaphthene 0.5 0.5 0.078 0.58 U 0.034 0.473 -- --

Acenaphthylene 1.3 1.3 0.032 0.58 U 0.020 U 0.020 U -- --

Anthracene 0.96 0.96 0.15 0.58 U 0.079 0.799 -- --

Fluorene 0.54 0.54 0.062 0.58 U 0.034 0.456 -- --

Naphthalene 2.1 2.1 0.065 0.58 U 0.016 J 0.150 -- --

Phenanthrene 1.5 1.5 0.69 0.91 0.241 5.05 -- --

Low Molecular Weight PAH 5.2 5.2 1.06 T 0.91 T 0.396 JT 7.17 T -- --

HPAH9 (mg/kg DW)

Benzo(a)anthracene 1.3 1.6 0.49 0.84 0.190 3.42 -- --

Benzo(a)pyrene 1.6 1.6 0.51 0.86 0.201 3.26 -- --

Benzo(b+k)fluoranthene 3.2 3.6 0.98 1 0.396 5.38 -- --

Benzo(g,h,i)perylene 0.67 0.72 0.31 0.58 U 0.099 1.60 -- --

Chrysene 1.4 2.8 0.65 1.1 0.283 4.40 -- --

Dibenzo(a,h)anthracene 0.23 0.23 0.077 0.58 U 0.034 0.68 -- --

Fluoranthene 1.7 2.5 1.4 1.7 0.425 6.03 -- --

Indeno(1, 2, 3-cd)pyrene 0.6 0.69 0.34 0.58 U 0.110 1.63 -- --

Pyrene 2.6 3.3 1.2 1.5 0.368 5.38 -- --

High Molecular Weight PAH 12 17 5.957 T 5.3 T 2.123 T 32.6 T -- --

Chlorinated Hydrocarbons (mg/kg DW)

1, 2, 4-Trichlorobenzene 0.031 0.051 0.0078 U 0.58 U -- -- -- --

1, 2-Dichlorobenzene 0.035 0.05 0.0068 U 0.58 U -- -- -- --

1, 4-Dichlorobenzene 0.11 0.11 0.0099 U 0.58 U -- -- -- --

1, 3-Dichlorobenzene 0.17 NE 0.0084 U 0.58 U -- -- -- --

Phthalates (mg/kg DW)

Bis(2-ethylhexyl) phthalate 1.3 3.1 1.40 2.90 -- -- -- --

Butylbenzyl phthalate 0.063 0.9 0.034 0.58 U -- -- -- --

Dibutyl phthalate 1.4 5.1 0.033 0.58 U -- -- -- --

Diethyl phthalate 0.2 1.2 0.019 U 0.58 U -- -- -- --

Dimethyl phthalate 0.071 0.16 0.0094 U 0.58 U -- -- -- --

Di-n-octyl phthalte 6.2 6.2 0.0063 U 0.58 U -- -- -- --

Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 0.029 U 0.58 U -- -- -- --

2-Methylphenol 0.063 0.063 0.018 U 0.58 U -- -- -- --

4-Methylphenol 0.67 0.67 0.04 0.58 U -- -- -- --

Pentachlorophenol 0.36 0.69 0.045 U 3.50 U -- -- -- --

Phenol 0.42 1.2 0.017 J 0.58 U -- -- -- --

Benzoic acid 0.65 0.65 0.5 U 3.50 U -- -- -- --

Benzyl alcohol 0.057 0.073 0.02 U 0.58 U -- -- -- --

Miscellaneous Extractables (mg/kg DW)

Dibenzofuran 0.54 0.54 0.03 0.58 U -- -- -- --

Hexachlorobutadiene 0.011 0.12 0.0073 U 0.58 U -- -- -- --

Hexachlorobenzene 0.022 0.07 0.011 U 0.58 U -- -- -- --

N-Nitrosodiphenylamine 0.028 0.04 0.012 U 3.50 U -- -- -- --

Polychlorinated Biphenyls (mg/kg DW)

Total PCBs 0.13 1.0 0.27 T 0.19 UT -- -- -- --

RI-S-2

Table 24
Summary of Sediment Chemical Analytical Results 

 SMS Analytes (Results compared to LAET and 2LAET)
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Location4

Sample ID

Depth

Conventionals

Percent Fines (<62um) (%) NE NE -- -- -- -- -- -- -- -- -- --
Preserved Total Solids (%) NE NE 80.4 -- -- -- 74.2 -- -- 78.5 76 77.5
Total Solids (%) NE NE 75.1 -- -- -- 73.7 -- -- 75.3 76.1 73.2
N-Ammonia (mg-N/kg) NE NE 4.5 -- -- -- 6.59 -- -- 0.97 2.65 1.79
Total sulfides (mg/kg) NE NE 62.9 -- -- -- 825 -- -- 6.49 220 338
Total Volatile Solids (%) NE NE 1.36 -- -- -- 1.66 -- -- 1.56 1.32 1.47
Total organic carbon (%) NE NE 0.558 -- -- -- 0.684 -- -- 0.64 0.963 0.942
Metals (mg/kg DW)

Arsenic 57 93 -- -- -- -- -- -- -- -- -- --
Barium NE NE -- -- -- -- -- -- -- -- -- --
Cadmium 5.1 6.7 -- -- -- -- -- -- -- -- -- --
Chromium (total) 260 270 -- -- -- -- -- -- -- -- -- --
Copper 390 390 -- -- -- -- -- -- -- -- -- --
Lead 450 530 -- -- -- -- -- -- -- -- -- --

Mercury 0.41 0.59 0.08 0.61 1.06 0.26 -- 0.03 U 0.04 -- -- --

Selenium NE NE -- -- -- -- -- -- -- -- -- --

Silver 6.1 6.1 -- -- -- -- -- -- -- -- -- --
Zinc 410 960 -- -- -- -- -- -- -- -- -- --
Butyltin in Porewater (µg/l)

Tributyltin Ion -- -- -- -- -- -- -- -- -- --
Petroleum Hydrocarbons (mg/kg DW)

Gasoline-Range -- -- -- -- -- -- -- 22 U -- --
Diesel-Range -- -- -- -- -- -- -- 55 U -- --
Heavy Oil-Range -- -- -- -- -- -- -- 100 U -- --

Total petroleum hydrocarbons6 -- -- -- -- -- -- -- 100 UT -- --

LPAH8 (mg/kg DW)  

1-Methylnaphthalene NE NE -- -- -- -- -- -- -- -- -- --
2-Methylnaphthalene 0.67 0.67 0.0200 U -- -- -- 0.096 U -- -- 0.019 U 0.018 J 0.037

Acenaphthene 0.5 0.5 0.054 -- -- -- 0.157 -- -- 0.096 0.116 0.170

Acenaphthylene 1.3 1.3 0.0200 U -- -- -- 0.096 U -- -- 0.019 U 0.020 U 0.019

Anthracene 0.96 0.96 0.095 -- -- -- 1.78 -- -- 0.179 0.212 0.283

Fluorene 0.54 0.54 0.042 -- -- -- 0.178 -- -- 0.044 0.091 0.151

Naphthalene 2.1 2.1 0.012 J -- -- -- 0.096 U -- -- 0.012 J 0.025 0.104

Phenanthrene 1.5 1.5 0.407 -- -- -- 3.42 -- -- 0.704 0.703 0.876

Low Molecular Weight PAH 5.2 5.2 0.614 JT -- -- -- 5.54 T -- -- 1.024 JT 1.156 JT 1.601

HPAH9 (mg/kg DW)

Benzo(a)anthracene 1.3 1.6 0.312 -- -- -- 4.51 -- -- 0.832 0.510 0.622

Benzo(a)pyrene 1.6 1.6 0.363 -- -- -- 3.08 -- -- 0.704 0.578 0.669

Benzo(b+k)fluoranthene 3.2 3.6 0.670 -- -- -- 5.20 -- -- 1.216 1.059 1.130

Benzo(g,h,i)perylene 0.67 0.72 0.084 -- -- -- 1.23 -- -- 0.422 0.144 0.424

Chrysene 1.4 2.8 0.363 -- -- -- 4.58 -- -- 0.832 0.559 0.669

Dibenzo(a,h)anthracene 0.23 0.23 0.042 -- -- -- 0.59 -- -- 0.141 0.076 0.151

Fluoranthene 1.7 2.5 0.614 -- -- -- 6.84 -- -- 1.280 0.876 1.036

Indeno(1, 2, 3-cd)pyrene 0.6 0.69 0.095 -- -- -- 1.37 -- -- 0.422 0.173 0.424

Pyrene 2.6 3.3 0.530 -- -- -- 6.84 -- -- 1.216 0.761 1.036

High Molecular Weight PAH 12 17 3.069 T -- -- -- 34.2 T -- -- 7.040 T 4.815 T 6.029

Chlorinated Hydrocarbons (mg/kg DW)

1, 2, 4-Trichlorobenzene 0.031 0.051 -- -- -- -- -- -- -- -- -- --

1, 2-Dichlorobenzene 0.035 0.05 -- -- -- -- -- -- -- -- -- --

1, 4-Dichlorobenzene 0.11 0.11 -- -- -- -- -- -- -- -- -- --

1, 3-Dichlorobenzene 0.17 NE -- -- -- -- -- -- -- -- -- --

Phthalates (mg/kg DW)

Bis(2-ethylhexyl) phthalate 1.3 3.1 -- -- -- -- -- -- -- -- -- --

Butylbenzyl phthalate 0.063 0.9 -- -- -- -- -- -- -- -- -- --

Dibutyl phthalate 1.4 5.1 -- -- -- -- -- -- -- -- -- --

Diethyl phthalate 0.2 1.2 -- -- -- -- -- -- -- -- -- --

Dimethyl phthalate 0.071 0.16 -- -- -- -- -- -- -- -- -- --

Di-n-octyl phthalte 6.2 6.2 -- -- -- -- -- -- -- -- -- --

Ionizable Organics (mg/kg DW)

2, 4-Dimethylphenol 0.029 0.029 -- -- -- -- -- -- -- -- -- --

2-Methylphenol 0.063 0.063 -- -- -- -- -- -- -- -- -- --

4-Methylphenol 0.67 0.67 -- -- -- -- -- -- -- -- -- --

Pentachlorophenol 0.36 0.69 -- -- -- -- -- -- -- -- -- --

Phenol 0.42 1.2 -- -- -- -- -- -- -- -- -- --

Benzoic acid 0.65 0.65 -- -- -- -- -- -- -- -- -- --

Benzyl alcohol 0.057 0.073 -- -- -- -- -- -- -- -- -- --

Miscellaneous Extractables (mg/kg DW)

Dibenzofuran 0.54 0.54 -- -- -- -- -- -- -- -- -- --

Hexachlorobutadiene 0.011 0.12 -- -- -- -- -- -- -- -- -- --

Hexachlorobenzene 0.022 0.07 -- -- -- -- -- -- -- -- -- --

N-Nitrosodiphenylamine 0.028 0.04 -- -- -- -- -- -- -- -- -- --

Polychlorinated Biphenyls (mg/kg DW)

Total PCBs 0.13 1.0 -- -- -- -- -- -- -- -- -- --

Table 24
Summary of Sediment Chemical Analytical Results 
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Table 24
Summary of Sediment Chemical Analytical Results 

 SMS Analytes (Results compared to LAET and 2LAET)
Reliable Steel Site

Olympia, Washington

Notes:
1 Washington State Sediment Management Standards.
2 Lowest Apparent Effects Threshold (LAET) referenced from Table 4.
3 Second Lowest Apparent Effects Threshold (2LAET) referenced from Table 4.
4 Sample locations are shown in Figure 4.
5 Dredged Material Management Program (DMMP) screening level.
6 Total petroleum hydrocarbons is the sum of detected concentrations of diesel- and heavy oil-range petroleum hydrocarbons.  
7 Cleanup level based on Ecology recommendation.  
8 Low Molecular weight polycyclic aromatic hydrocarbons.
9 High Molecular weight polycyclic aromatic hydrocarbons.
10 Review of chromatogram for this sample indicates diesel and heavy oil were present.  The screening criteria was compared 

   to individual petroleum hydrocarbons and diesel and heavy oil concentrations are less than the screening criteria.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

J = The internal standard associated with the analyte is out of control limits. The reported concentration is an estimate.

T = Calculated sum of individual compounds or congeners.

NE = not established 

-- = not analyzed

DW = Dry weight

mg/kg = milligrams per kilogram

µg/l = micrograms per liter

Gray shading indicates that the organic carbon content of the sample was lower than 0.5 percent or greater than 3.5 percent and therefore, the dry weight LAET 

and 2LAET criteria apply to the results for this sample.

□ Yellow border indicates that the method reporting limit was above LAET and/or 2LAET. 

□  Blue border and bold text indicates that the analyte was detected at a concentration greater than LAET but less than the 2LAET.

□  Red border and bold text indicates that the analyte was detected at a concentration above 2LAET.
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Location4

Sample ID

Depth

Phthalates (mg/kg DW)

Bis(2-ethylhexyl) phthalate 1.3 3.1 0.057 T 0.120 T 0.73 U 0.42 J 0.23 J

Butylbenzyl phthalate 0.063 0.9 0.013 U 0.014 U 0.73 U 0.71 U 0.65 U

Dibutyl phthalate 1.4 5.1 0.099 0.091 0.1 J 0.099 J 0.093 J

Diethyl phthalate 0.2 1.2 0.03 0.0058 T 0.73 U 0.71 U 0.65 U

Dimethyl phthalate 0.071 0.16 0.013 U 0.014 U 0.73 U 0.71 U 0.65 U

Di-n-octyl phthalte 6.2 6.2 0.013 U 0.014 U 0.73 U 0.71 U 0.65 U

Notes:
1 Washington State Sediment Management Standards
2 Lowest Apparent Effects Threshold (LAET) referenced from Table 4.
3 Second Lowest Apparent Effects Threshold (2LAET) referenced from Table 4.
4 Sample locations are shown in Figure 17B.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

J = The internal standard associated with the analyte is out of control limits. The reported concentration is an estimate.

T = Calculated sum of individual compounds or congeners

DW = dry weight

mg/kg = milligrams per kilogram

cm = centimeter

Gray shading indicates that the organic carbon content of the sample was lower than 0.5 percent or greater than 3.5 percent and therefore, the dry weight LAET 

and 2LAET criteria apply to the results for this sample.

□ Yellow border indicates that the method reporting limit was above LAET and/or 2LAET. 

□  Blue border and bold text indicates that the analyte was detected at a concentration greater than LAET but less than the 2LAET.

□  Red border and bold text indicates that the analyte was detected at a concentration above 2LAET.

GS-03

0-10 cm

Table 25
Summary of Sediment Chemical Analytical Results 

Phthalates From Locations Adjacent to Site (Results compared to LAET and 2LAET)
Reliable Steel Site

Olympia, Washington

Analyte

SMS1 BI GS

0-10 cm 0-10 cm 0-10 cm 0-10 cm
LAET2 2LAET3 BI-S5 BI-S7 GS-01 GS-02
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Location4

Sample ID

Depth

Date 

Metals (mg/kg)

Arsenic 57 93 14.6 70 5 U

Barium NE NE 87 52.6 --

Cadmium 5.1 6.7 5.13 0.803 1 U

Chromium 260 270 127 253 15

Copper 390 390 435 1,790 --

Lead 450 530 533 99.8 360

Mercury 0.41 0.59 0.362 0.1 U 0.50 U

Selenium NE NE 1.21 0.538 --

Silver 6.1 6.1 0.5 U 0.5 U --

Notes:
1 Washington State Sediment Management Standards (Chapter 173-204 Washington Administrative Code [WAC]).
2 Sediment Quality Standards (SQS) referenced from Table 5.
3 Cleanup Screening Level (CSL) referenced from Table 5.
4  Sample locations are shown in Figure 13.

U = The analyte was not detected at a concentration greater than the identified reporting limit. 

NE = not established

-- = not analyzed

mg/kg = milligrams per kilogram 

□ Yellow border indicates that the method reporting limit was above SQS and/or CSL. 

□  Blue border and bold text indicates that the analyte was detected at a concentration greater than SQS but less than the CSL.

□  Red border and bold text indicates  that the analyte was detected at a concentration above CSL.

Analyte

SMS1 S1 S3 BS-1

SQS2 CSL3 2 2 Surface

S1 S3 BS-1

6/3/2004 6/3/2004 12/22/2005

Table 26
Summary of Metal Debris Chemical Analytical Results 

Metals (Results compared to Proposed Sediment Cleanup Levels)
Reliable Steel Site

Olympia, Washington
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Authorizing Statute
Implementing

Regulation Description Rationale

National Toxics Rule; 33 USC 
1251

Water Quality Standards; 40 
CFR 131.36(b)(1)

Establishes surface water quality 
standards that protect aquatic life and 
human health.  Washington adopted these 
standards in Chapter 173-201A WAC.

Potentially applicable to surface water and potentially 
relevant and appropriate to stormwater runoff, 
groundwater, and sediment that may impact surface 
water quality.

Washington State Water 
Pollution Control Act; Chapter 
90.48 RCW

Water Quality Standards for 
Surface Waters; Chapter 173-
201A WAC

Establishes narrative and numeric surface 
water quality standards for waters of the 
state.

Potentially applicable to surface water and potentially 
relevant and appropriate to stormwater runoff, 
groundwater, and sediment that may impact surface 
water quality.

Clean Water Act; 33 USC 
1251-1387

Section 304a of the Clean 
Water Act; WAC 173-340-
730(2)(b)(i)(B)

Establishes surface water quality 
standards that protect aquatic life and 
human health.  Washington adopted these 
standards in Chapter 173-201A WAC.

Potentially applicable to surface water and potentially 
relevant and appropriate to stormwater runoff, 
groundwater, and sediment that may impact surface 
water quality.

Hazardous Waste 
Management; Chapter 
70.105D RCW

Washington Model Toxics 
Control Act Cleanup Regulation; 
Chapter 173-340 WAC

Establishes groundwater, surface water, 
and soil cleanup levels.

Potentially applicable to contaminated soil, groundwater, 
surface water, and sediment at the Site.

WA Water Pollution Control 
Act; Chapter 90.48 RCW

Washington Sediment 
Management Standards; 
Chapter 173-204 WAC

Establishes sediment cleanup levels. Potentially applicable to contaminated sediment at the 
Site.

Shoreline Management Act of 
1971; Chapter 90.58 RCW

Shoreline Management Act; 
Chapters 173-18, 173-22, and 
173-27 WAC. 

The substantive requirements of this 
statute and its implementing regulations 
apply to activities within 200 feet of 
shorelines in the state.

Proposed remedial actions must be consistent with the 
approved Washington State coastal zone management 
program.

Construction Projects in State 
Waters; Chapter 77.55 RCW

Hydraulic Code Rules; Chapter 
220-110 WAC

Apply to work conducted in Puget Sound or 
within the designated shoreline that 
changes the natural flow or bed of the 
water body (and therefore has the 
potential to affect fish habitat).

May apply to remedial actions that take place on the 
shoreline. 

Endangered Species Act; 16 
USC 1531 et seq.

Endangered Species Act; 50 
CFR Parts 17, 222, and 402

Act protects fish, wildlife, and plant species 
whose existence is threatened or 
endangered.

Applies to cleanup actions that may affect a listed 
threatened or endangered species or designated critical 
habitat.

Hazardous Waste 
Management; Chapter 
70.105D RCW

Selection of Cleanup Actions; 
WAC 173-340-350

Minimum requirements and procedures for 
conducting remedial investigation and 
feasibility studies.

Applicable to remedial action selection and 
implementation.

Hazardous Waste 
Management; Chapter 
70.105D RCW

Institutional Controls; WAC 173-
340-440

Institutional control requirements. Potentially applicable to remedial action selection and 
implementation.

Hazardous Waste 
Management; Chapter 
70.105D RCW

Compliance Monitoring 
Requirements; WAC 173-340-
410, -720(9), -730(7), -740(7), 
and -745(8)

Compliance monitoring requirements for 
soil, groundwater, and surface water.

Potentially applicable to remedial action selection and 
implementation.

Potential Action-Specific ARARs

TABLE 27
SITE SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

REVISED RI/FS

RELIABLE STEEL, OLYMPIA, WASHINGTON

Potential Chemical-Specific ARARs

Potential Location-Specific ARARs
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Ecology Area of Contamination 
Policy

8/20/1991 Interprogram 
Policy

Allows movement/placement of excavated 
contaminated material within the regulated 
site without triggering dangerous waste 
designation.

Could be applicable for containment remedial 
alternatives.

Washington State Water 
Pollution Control Act; Chapter 
90.48 RCW

Ecology Construction 
Stormwater General Permit

Requires obtaining a NPDES permit, 
development of Stormwater Pollution 
Prevention Plan (SWPPP) and 
implementation of a sediment erosion and 
pollution prevention controls.

Applies to construction activities that disturb one or 
more acres.

Water Well Construction; 
Chapter 18.104 RCW

Minimum Standards for 
Construction and Maintenance 
of Wells; Chapter 173-160 WAC

Applies to the construction and 
maintenance of monitoring wells

Potentially applicable to wells constructed for 
groundwater withdrawal and monitoring and 
decommissioning of existing or future wells.

Hazardous Waste 
Management; Chapter 70.105 
RCW

Dangerous Waste Regulations; 
Chapter 173-303 WAC

Applies if dangerous wastes are generated 
during remedial program

These regulations must be fully complied with for any off 
site disposal of waste determined to be dangerous 
waste. This would only apply to upland remedial options 
as dredged sediment is exempt from waste 
classification.

Washington State Water 
Pollution Control Act; Chapter 
90.48 RCW

NPDES Permit Program; 
Chapter 173-220 WAC

Applicable to the discharge of pollutants 
and other wastes and materials to the 
surface waters of the state

NPDES may be required for discharges related to 
ongoing remedial actions or discharge of 
stormwater/drainage.

State Environmental Policy Act 
(SEPA); Chapter 43.21C.110 
RCW

SEPA Rules; Chapter 197-11 
WAC

Applies if future construction/remedial 
action occurs at the site

Applies if future construction/ remedial action occurs at 
the site.

Solid Waste Management; 
Chapter 43.21A RCW

Minimum Functional Standards 
for Solid Waste Handling WAC 
173-304

Establishes minimum functional standards 
for the handling of solid waste.

Applies if non-dangerous wastes are generated during 
remedial action

Transportation of Hazardous 
Material; 49 USC 5101-5127

Hazardous Materials 
Regulations; 49 CFR Parts 171 
through 180

Regulations that govern the transportation 
of hazardous materials.

Applies to any hazardous materials transported off-site 
as part of remediation.

Hazardous Waste-Land 
Disposal Restrictions; USEPA

40 CFR 268/22 CCR 66268 Establishes land disposal restrictions and 
treatment standards for hazardous wastes 
applicable to generators.

Any hazardous wastes generated as a result of on-site 
activities or by treatment systems must meet land 
disposal restriction requirements.

Washington State Water 
Pollution Control Act; Chapter 
90.48 RCW

Federal Water Pollution Control 
Act Certification; Chapter 173-
225 WAC

Applies to activities that may result in a 
discharge into navigable waters.

Applies to remedial actions that may result in a 
discharge into navigable waters (i.e., dredging). \\

Washington State Water 
Pollution Control Act; Chapter 
90.48 RCW

Mixing Zones; WAC 173-201A-
400

Applies to the allowable size and location 
of a mixing zone.

Potentially applicable to remedial alternatives that would 
require substantive compliance with NPDES permit 
requirements.

Potential Action-Specific ARARs
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Washington State Water 
Pollution Control Act; Chapter 
90.48 RCW

Short Term Modifications (to 
State Water Quality Criteria); 
Chapter 173-201A-410

Criteria may be modified for a specific 
water body on a short-term basis when 
necessary to accommodate essential 
activities, respond to emergencies, or to 
otherwise protect the public interest, even 
though such activities may result in a 
temporary reduction.

Potentially applicable to remedial alternatives involving 
excavation/dredging of sediment.

USACE permit Section 404 Permit Program Applies to dredging or filling in the waters 
of the U.S.

A permit will be required to perform dredging of 
contaminated sediment and/or placing fill associated 
with sediment capping or backfilling of dredged areas.

Archeological and Historic 
Preservation

Federal Archeological and 
Historical Preservation Act; 16 
USCA 496a-1

The Archeological and Historical 
Preservation Act
(16 USCA 496a-1) would be applicable in 
areas or potential cultural resources if any 
subject materials are discovered during 
site excavation and dredging activities.

Potentially applicable for remedial alternatives that 
include excavation and dredging activities.

Washington State Clean Air 
Act; Chapter 70.94 RCW

General Requirements for Air 
Pollution Sources; Chapter 173-
400 WAC.  Controls for New 
Sources of Toxic Air Pollutants; 
Chapter 173-460 WAC

Establishes technically feasible and 
reasonably attainable standards and rules 
generally applicable to the control and/or 
prevention of the emission of air 
contaminants. 

May apply to remedial alternatives that produce 
emissions to air.

Potential Action-Specific ARARs
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General Response 
Action

Remediation 
Technology Process Option Description Effectiveness Implementability Relative Cost Summary of Screening

No Action No Action None No institutional or engineering controls or treatment. Not effective for protecting human health and environment. Implementable but not acceptable to the general public or 
government agencies. 

None Sometimes used as a baseline for 
comparison.  Not retained.

Institutional Controls/
Access Control

Institutional 
Control

Deed Notification/
Restriction and Fencing/
Warning Signage

Implement deed notification to inform future owners of the presence of potentially 
hazardous substances at the site and/or implement deed restriction to restrict 
certain activities and uses of the site.  Construct or maintain existing site fencing 
and signage to control site access by the general public thereby reducing potential 
exposure to contaminants.

Effectiveness for protection of human health would depend on 
enforcement of and compliance with deed restrictions.  Not 
applicable for ecological risks.

Technically implementable. Specific legal requirements and 
authority would need to be met. Signage would be easily 
implemented, but would require maintenance to ensure 
effectiveness.  

Low capital Potentially applicable in combination with 
other technologies. Retained.

Soil Containment Capping Surface Cap Installation of surface cap over contaminated soil areas to reduce contaminant 
migration (i.e., erosion of soil) and to prevent exposure. Caps may include asphalt 
or concrete paving, synthetic membranes, soil, and buildings or structures. 

Effective for preventing direct contact exposure (i.e. dermal 
contact or ingestion). Limits infiltration and leachate formation, 
but less effective than source removal options for protection of 
groundwater.

Technically implementable. The selected capping technology must 
be consistent with proposed future land use. 

Moderate capital. Low O&M. Applicable technology where contaminants 
pose little threat to groundwater.  Retained.

Soil Removal/Disposal Removal with Land Disposal Excavation and Landfill Excavation of contaminated soil using common excavation methods.  Excavation 
on steep portions of site may require shoring, building foundations may have to be 
removed. Deep excavations may require dewatering.  Disposal of impacted soil at a 
permitted, off-site landfill.

Effective for complete range of contaminant groups. Technically implementable using common excavation and transport 
methods. Impacted soil must be profiled for disposal and pre-
treatment may be required for some soil.

Moderate to high capital. Negligible O&M. Applicable in all areas of the site.  Retained.

Stabilization Contaminants are physically bound or enclosed within a stabilized mass using 
Portland cement or another pozzolanic material. This technology has been reliably 
demonstrated for contaminants such as heavy metals. 

Stabilization is a common and effective technology for reducing 
the leachability of metals in soil.  This technology may be 
effective in immobilizing polycyclic aromatic hydrocarbons (PAH)- 
or VOC-contaminated soils at the Site, but there is some 
uncertainty related to the rate of contaminant release over time.  
This technology is less permanent because contaminants are left 
on-Site.

Technically implementable. However most processes result in 
significant increase in volume. This technology would also require 
significant mobilization of equipment to the Site.

Moderate to high capital. Low O&M. Moderate 
cost relative to other ex situ 
physical/chemical options.  Due to the 
relatively low volume of metals-contaminated 
soil at the Site, this technology would have a 
high cost per cubic yard.

Potentially applicable for metals-impacted 
soil, and uncertainty associated with 
effectiveness for other contaminants at the 
Site.  Difficult to implement.  High cost per 
cubic yard relative to offsite disposal. Not 
retained.

Soil Washing Wash soil with water-based surfactants, detergents, acids, etc., to remove 
chemicals from soil particles.  Treat or dispose of high chemical concentration 
residuals fluids.

Most effective for high-concentration inorganic chemicals, semi-
volatile organic compounds (SVOCs) and fuels. Removal of 
organics adsorbed to clay-sized particles may be difficult.  

Difficult to implement for complex waste mixtures. Complex 
mixtures of contaminants can make formulation of washing fluids 
difficult. Residuals may be difficult to extract from matrix and may 
require additional treatment/disposal.

High capital and O&M. High cost relative to 
other ex situ physical/chemical options.

Difficult to implement.  Difficult to formulate 
washing fluids for complex waste mixtures. 
Soils may remain toxic due to difficulty 
extracting residual fluids.  Not retained.

Incineration High temperatures, 871-1,204 o C (1,600-2,200 o F), are used to combust (in the 
presence of oxygen) organic constituents in hazardous wastes.

Effective for destroying hydrocarbons. Not effective for inorganic 
chemicals.

Technically implementable. Incineration would be accomplished at a 
permitted off-site facility.

High capital and high O&M. High cost relative 
to other ex situ options.

High cost relative to other ex situ 
technologies and not effective for metals.  
Not retained.

Thermal Desorption Wastes are heated within a continuous flow reactor to 320 to 560 o C to volatilize 
organic contaminants.  A carrier gas or vacuum system transports volatilized 
organics to the gas treatment system.

Effective for SVOCs and fuels. Fine grained soils increase 
treatment time as a result of binding of contaminants to soil.

Technically implementable. However, particles size screening, 
dewatering to achieve acceptable moisture content, and off-gas 
treatment may be required.

High capital. High O&M. Lower cost than 
incineration.

High cost relative other ex situ technologies.  
Extensive preparation for treatment will be 
required.  Not retained.

Biological 
Treatment

Biopiles Excavated soils are mixed with soil amendments and placed on a treatment area 
that includes leachate collection systems and a form of aeration.

Solid-phase (soil) process is most effective for non-halogenated 
VOCs and fuel hydrocarbons. Not effective for metals.

Difficult to implement. Treatment area may require complete 
enclosure. Addition of amendment material results in volumetric 
increase in treated material. Leachate and off-gas may require 
treatment.

Moderate capital and O&M. Moderate cost 
relative to other ex situ biological options.

Difficult to implement.  Not effective for 
metals. Not retained.

Composting Controlled biological process by which excavated soils are mixed with bulking 
agents and organic amendments to enhance microorganism conversion of organic 
contaminants to innocuous, stabilized byproducts.

Most effective for treatment of fuels and PAHs. Not effective for 
treatment of metals.

Difficult to implement. Treatment area may require complete 
enclosure. Addition of amendment material results in volumetric 
increase in treated material. Off-gas may require treatment.

Moderate capital and O&M. Moderate cost 
relative to other ex situ biological options.

Difficult to implement.  Not effective for 
metals. Not retained.

TABLE 28
SOIL REMEDIATION TECHNOLOGY SCREENING

 REVISED RI/FS
RELIABLE STEEL, OLYMPIA, WASHINGTON

(SHADED REMEDIATION TECHNOLOGIES ARE RETAINED FOR FURTHER EVALUATION)

Soil Removal with Ex Situ 
Soil Treatment

Physical/Chemical 
Treatment
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General Response 
Action

Remediation 
Technology Process Option Description Effectiveness Implementability Relative Cost Summary of Screening

Bioventing Oxygen is supplied through direct low-flow air injection into residual contamination 
in soil.

Effective in higher permeability soil for petroleum hydrocarbons 
and non-halogenated VOCs amenable to aerobic bioremediation.  
Degradation is relatively slow. Ineffective for inorganics and non-
degradable organic constituents.  

Technically implementable. Monitoring of off-gasses at ground 
surface may be required.  Venting requires infrastructure of air 
injection piping, blower, controls, etc.   

Moderate capital and O&M. Low cost relative 
to other in situ options.

Slow technology.  Not effective for metals or 
other recalcitrant contaminants.  Not 
retained.

Natural Attenuation Natural processes such as volatilization, biodegradation, adsorption, and chemical 
reactions with soil materials can reduce contaminant concentrations to acceptable 
levels.

Generally not effective for quickly reducing risk to human health 
and ongoing threats to groundwater. Shallow metals can be 
reduced through natural uptake by native plants. Effectiveness is 
highest in combination with other technologies as a final step to 
achieve cleanup levels when risks to human health and the 
environment are low.

Technically implementable. Monitoring may be required to ensure 
adequate reduction rate. May require institutional controls during 
treatment period.  

Negligible capital. Low O&M. Low cost relative 
to other in situ options.

Slow technology. Can be effective for areas 
of residual hydrocarbons in soil and 
groundwater. Not retained.

Phytoremediation Phytoextraction Plants, called "Hyperaccumulators" have the capacity to extract and store large 
amounts of contaminants (metals, hydrocarbons etc.) from soil and use them as 
nutrients during metabolism. Phytoremediation typically involves interaction of 
plant roots and microorganisms associated with them to remediate soil. 
Phytoextraction applicability has been demonstrated for individual site 
contaminants, but the effectiveness at treating all of the target metals under site 
conditions is unproven.

Technology has been effective in laboratory or field studies for 
removal of arsenic, copper, iron, nickel, and zinc. Most effective 
for treatment of sites with low to moderate levels of shallow soil 
contamination over large areas. Phytoextraction applicability has 
been demonstrated for individual site contaminants, but the 
effectiveness at treating all of the target metals under site 
conditions is unproven.  Phytoextraction may be effective in 
treating PAHs at the Site but would require pilot testing.  The 
combined suite of metals and organic contaminants present at 
the site may be treatable but would require extensive pilot 
testing over a long period to confirm.

Technically implementable. However, there has been little 
commercial application. Soil amendments including use of 
fertilizers, water, chelating agents to assist binding, and disposal of 
accumulated waste materials or plant materials may be necessary. 
Pilot testing that would be required will significantly delay 
implementation of full-scale remediation.

Moderate capital and O&M. High cost relative 
to other in situ options.

Site use may be amenable to plantings.  
Effectiveness not certain without completion 
of long-term field pilot testing.  Not retained. 

Soil Flushing The extraction of contaminants from soil with aqueous solution accomplished by 
passing fluid through in-place soils using an injection or infiltration process. 
Extraction fluids must be recovered from underlying aquifer.

Effective for VOCs, PAHs and inorganic chemicals. Presence of 
fine grained soils limits effectiveness.

Technically implementable. However, there has been little 
commercial application. Regulatory concerns over potential to wash 
contaminants beyond fluid capture zones and introduction of 
surfactants in to the subsurface make permitting difficult.

High capital and O&M. High cost relative to 
other in situ options.

High cost relative to other in situ soil 
treatment technologies.  Not retained.

Soil Vapor Extraction Vacuum is applied through extraction pipes to create a pressure/concentration 
gradient in impacted areas, which induces gas-phase volatiles to diffuse through 
soil to extraction wells. The process includes a system for treating off-gas. Air flow 
also induces aerobic bioremediation of petroleum hydrocarbons.

Effective for VOCs in granular soils. Presence of fine grained soils 
reduces effectiveness. Not significantly effective for heavier 
hydrocarbons or in low permeability soil. Ineffective for 
inorganics and non-volatile organic constituents. 

Technically implementable. Typical application involves numerous 
extraction wells, conveyance piping, and large scale vacuum 
blowers.  

High capital and O&M. High cost relative to 
other in situ options.

Generally not effective for non-volatile 
contaminants and metals.  Not retained.

In Situ Soil Treatment

Biological 
Treatment

Physical/Chemical 
Treatment
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General Response 
Action

Remediation 
Technology Process Option Description Effectiveness Implementability Relative Cost Summary of Screening

No Action No Action None No institutional controls or treatment. Not effective for protecting human health and environment. Implementable but not acceptable to the general public or 
government agencies. 

None Sometimes used as a baseline for 
comparison.  Not retained.

Institutional Controls Institutional 
Control

Deed Notification/
Restriction and Fencing/
Warning Signage

Implement deed notification to inform future owners of the presence of potentially 
hazardous substances at the site and/or implement deed restriction to restrict 
certain activities and uses of the site.  Construct or maintain existing site fencing 
and signage to control site access by the general public thereby reducing potential 
exposure to contaminants.

May be effective in conjunction with other remedial measures to 
mitigate potential impacts to human and ecological receptors. 
Effectiveness for protection of human health would depend on 
enforcement of and compliance with deed restrictions.  Not 
applicable for ecological risks

Technically implementable. Specific legal requirements and 
authority would need to be met. Signage would be easily 
implemented, but would require maintenance to ensure 
effectiveness.  

Low capital. Potentially applicable in combination with 
other technologies. Retained.

Monitored Natural Recovery 
(MNR)

Long-Term Monitoring of 
Natural Processes in 
Sediment

Use of ongoing, naturally occurring processes to contain, destroy, or reduce the 
bioavailability or toxicity of contaminants in sediment. Involves monitoring over 
time to confirm that risk-reduction processes are occurring and a contingency plan, 
if the expected processes are not occurring. These processes may include physical, 
biological, and chemical mechanisms that act together to reduce the risk posed by 
the contaminants.

Based on a study performed in Budd Inlet, moderate 
sedimentation rates (approximately 0.7 to 0.9 cm/yr) occur in 
the West Bay. Some contaminants in sediment are more 
resistance to biodegradation and dissolution. Therefore, MNR 
alone would likely have relatively low effectiveness and would 
not protect human health and the environment in the short term.

Implementable but long-term monitoring would be required. Low capital. Long-term monitoring costs. Likely effective for organic contaminants in 
areas of adequate deposition of cleaner 
sediment.  Not effective in areas of erosion 
or no/low deposition rates.  Not effective as 
a stand-alone technology, but may be 
combined with other remediation 
technologies.  Retained.

Enhanced Natural Recovery 
(ENR)

Placement of Thin-Layer of 
Sand or Thin-Layer of 
Amended Sand (i.e., 
Activated Carbon or Other 
Amendments)

Enhancement of MNR through placement of a thin layer of sand and/or other 
suitable material typically between about 6- to 12-inches thick (ENR variant may 
include mixing carbon amendments to enhance remediation).  ENR material 
typically mixes with underlying shallow substrate through bioturbation to reduce 
contaminant levels and/or promote contaminant degradation. 

May be effective. Based on a study performed in Budd Inlet, 
moderate sedimentation rates (approximately 0.7 to 0.9 cm/yr) 
occur in the West Bay.  Most of the Site and the contaminated 
sediment are located in the intertidal areas of the Site where 
there are more erosive forces.

Implementable, but may be difficult to keep material in place within 
the intertidal area. Long-term monitoring would be required.

Moderate capital. Long-term monitoring costs. Likely effective for organic contaminants in 
areas of adequate deposition.  Not expected 
to be effective in intertidal areas due to 
expected erosion.  Not retained.

Sediment Containment Capping Placement of 3-feet of 
Aggregate on Top of 
Contaminated Sediment

Containment for sediment involves placing an engineered aggregate cap to isolate 
contaminated material.  In the aquatic environment, the cap must be designed to 
withstand erosive forces generated by tidal and wave action and must be thick 
enough to provide the required isolation of the material contained by the cap.

Effective for preventing direct contact exposure and for 
containing contaminated sediment.  Aquatic caps are designed 
using methods developed by the U.S. Army Corps of Engineers. 
Digging (such as for clams) would need to be prohibited in 
capped areas.

Technically implementable.  Aquatic caps have been successfully 
constructed in multiple Puget Sound locations. Some dredging may 
be needed to place the cap and keep existing shoreline elevations.

Moderate capital.  Moderate O&M but 
dependent on the design of the cap.

Applicable for containment contaminated 
sediment. Retained.

Removal and Disposal at 
Landfill

Dredging/Excavation with 
Disposal at Landfill and 
Backfill With Aggregate 
Materials

Dredging/excavation of contaminated sediment using both land-based and water-
based methods.  Land-based removal would include use of land-based excavation 
equipment and transport vehicles (ex. dump trucks) operated from the shoreline 
during low tides when the work area is exposed.  Water-based removal would 
include use of a barge-mounted clamshell dredge and a material barge for dredge 
sediment transport. Dredged/excavated sediment would be transported and 
disposed of at a permitted, off-site landfill. 

Effective for range of contaminant groups.  However, dredging in 
conjunction with capping may be required where the 
contaminated sediment cannot be completely removed due to 
access issues or where a cap is to  be placed without changing 
the surface elevation. 

Technically implementable.  Dredging is commonly used in the 
marine environment to remove contaminated sediment.   
Contaminated sediment must be profiled to verify that the materials 
meet land disposal restrictions.

Moderate to high capital. Low O&M if all 
contaminated sediment is removed.  

Common removal and disposal method for 
contaminated sediment.  Retained.

Removal and Open-water 
Disposal at a Suitable Non-
Dispersive DMMP Disposal 
Site

Dredging/Excavation, 
Transport With Bottom-
Dump Barge, and Disposal 
at Open-water Disposal Site

Dredging of contaminated sediment using common dredging methods.  Removal  
of sediment performed from the water using barge-mounted clamshell dredge and 
a bottom-dump barge for dredge sediment transport and disposal.  Sediment 
targeted for open-water disposal would require a suitability determination from the 
DMMP. 

Effective for removal and disposal of sediment with moderate to 
low contaminant concentrations and limited or no debris. 
Approval for open-water disposal expected to be difficult for 
contaminated sediment at Site.  

Technically implementable.  Impacted sediment must be profiled to 
verify that the materials meet DMMP suitability criteria.  Dredging is 
commonly used in the marine environment to remove contaminated 
sediment.

Low to moderate capital cost depending on 
the degree of rehandling required.  Low O&M 
if all contaminated sediment is removed. 

Approval for open water disposal of site 
sediment expected to be difficult.  Not 
retained.

Bioremediation Enhanced Biological 
Oxidation/Reduction

Bioremediation uses natural microbiological processes to degrade or transform 
organic chemicals in the sediment environment. Nutrients and potential electron 
donors/acceptors are provided while controlling temperature and pH to stimulate 
existing microorganisms to grow and use chemicals as a source of food and 
energy. LimnofixTM is an example bioremediation technology that degrades 
organic contaminants (e.g., PAHs, TPH).

Generally not effective for inorganic contaminants (metals). Implementable, but would be difficult to implement in intertidal 
areas.

Moderate to high capital. Monitoring would be 
required.

Not effective for addressing contaminants at 
the Site. Not retained.

Stabilization In Situ Solidification and 
Stabilization (ISS)

This technology involves immobilizing contaminants by physically binding or 
enclosing the sediment within a stabilized mass, or chemically treating the 
contaminants. Portland cement, lime, pozzolans, or other additives are mixed with 
the sediment in situ to encapsulate the sediment and/or reduce the solubility, 
mobility, and toxicity of the contaminants.

May be effective for addressing contaminants, but may have 
negative affects to habitat. There are relatively few case 
histories to establish the potential effectiveness of this 
technology in sediment. 

Implementable, but long-term stability may be an issue. Moderate to high capital. May not be effective and implementation 
may be difficult. Not retained.

Sediment 
Removal/Disposal

Natural Recovery

In Situ Sediment  
Treatment

TABLE 29
SEDIMENT REMEDIAL TECHNOLOGY SCREENING

 REVISED RI/FS
RELIABLE STEEL, OLYMPIA, WASHINGTON

(SHADED REMEDIAL TECHNOLOGIES ARE RETAINED FOR FURTHER EVALUATION)
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Soil

Metals, 
Petroleum Hydrocarbons, 

and
Polycyclic Aromatic 

Hydrocarbons
(PAHs) 

Site preparation including demolition of existing structures in the upland 
area. 

Excavation and off-site disposal of metals-contaminated soil and metal 
debris contributing to contamination in groundwater.

Excavation and off-site disposal of gasoline-contaminated soil located 
within and adjacent to the former Maintenance Building.

Decommissioning and removal of underground storage tank (UST) and 
associated diesel-contaminated soil located adjacent to the former Tank 
Shop.

Capping with a 2-foot thick soil or aggregate cap or 
infrastructure/pavement cap over contaminated soil to limit potential 
exposure of human and ecological receptors to contaminants in the upland 
area of the Site.

Implementation of institutional controls such as deed restrictions for 
contaminated soil left in place.

Site preparation including demolition of existing structures in the upland 
area. 

Excavation and off-site disposal of metals-contaminated soil and metal 
debris contributing to contamination in groundwater.

Excavation and off-site disposal of gasoline-contaminated soil located within 
and adjacent to the former Maintenance Building.

Decommissioning and removal of UST and associated diesel-contaminated 
soil located adjacent to the former Tank Shop.

Capping with a 2-foot thick soil or aggregate cap or 
infrastructure/pavement cap over contaminated soil to limit potential 
exposure of human and ecological receptors to contaminants in the upland 
area of the Site.

Implementation of institutional controls such as deed restrictions for 
contaminated soil left in place.

Site preparation including demolition of existing structures in the upland 
area. 

Excavation and off-site disposal of metals-contaminated soil and metal 
debris contributing to contamination in groundwater.

Excavation and off-site disposal of gasoline-contaminated soil located within 
and adjacent to the former Maintenance Building.

Decommissioning and removal of UST and associated diesel-contaminated 
soil located adjacent to the former Tank Shop.

Capping with a 2-foot thick soil or aggregate cap or 
infrastructure/pavement cap over contaminated soil to limit potential 
exposure of human and ecological receptors to contaminants in the upland 
area of the Site.

Implementation of institutional controls such as deed restrictions for 
contaminated soil left in place.

Site preparation including demolition of existing structures in the 
upland area. 

Excavation and off-site disposal of metals-contaminated soil and 
metal debris contributing to contamination in groundwater.

Decommissioning and removal of UST and associated diesel-
contaminated soil located adjacent to the former Tank Shop.

Excavation and off-site disposal of contaminated soil from the upland 
area to remove all soil with contaminant concentrations greater than 
the cleanup levels.

Groundwater Metals
Installation of monitoring wells to monitor the natural attenuation of 
groundwater after completion of metal debris and metals contaminated soil 
removal.

Installation of monitoring wells to monitor the natural attenuation of 
groundwater after completion of metal debris and metals contaminated soil 
removal.

Installation of monitoring wells to monitor the natural attenuation of 
groundwater after completion of metal debris and metals contaminated soil 
removal.

No action because all source material is expected to be removed from 
the upland areas of the Site.

Stormwater 
Runoff

Metals and PAHs

Removal and replacement of the existing stormwater collection and 
conveyance system to limit transport of contaminated upland media (i.e. 
soil, groundwater, and stormwater runoff) to surface water and sediment in 
the marine area.

Removal and replacement of the existing stormwater collection and 
conveyance system to limit transport of contaminated upland media (i.e. 
soil, groundwater, and stormwater runoff) to surface water and sediment in 
the marine area.

Removal and replacement of the existing stormwater collection and 
conveyance system to limit transport of contaminated upland media (i.e. 
soil, groundwater, and stormwater runoff) to surface water and sediment in 
the marine area.

Replacement of the existing stormwater collection and conveyance 
system as part of redevelopment to meet current stormwater 
requirements.

Marine Area Sediment

Metals, 
Petroleum Hydrocarbons, 

PAHs, 
and

Phthalates

Site preparation including demolition of existing structures in the marine 
area. 

Place a 3-foot thick aggregate cap over contaminated sediment to limit 
potential exposure of human and ecological receptors to contaminants in 
the marine area.

Monitoring the natural recovery of contaminated sediment  outside the 
sediment cap area.

Implementation of institutional controls such as deed restrictions for 
contaminated sediment left in place.

Site preparation including demolition of existing structures in the marine 
area. 

Removal and off-site disposal of the most contaminated sediment (hot spot 
areas) located in the marine area of the Site.

Monitoring the natural recovery of contaminated sediment outside the 
sediment hot spot removal.

Implementation of institutional controls such as deed restrictions for 
contaminated sediment left in place.

Site preparation including demolition of existing structures in the marine 
area. 

Removal and off-site disposal of sediment with multiple contaminants at 
concentrations greater than Sediment Quality Standards.

Monitoring the natural recovery of contaminated sediment outside the 
sediment removal area.

Implementation of institutional controls such as deed restrictions for 
contaminated sediment left in place.

Site preparation including demolition of existing structures in the 
marine area. 

Removal and off-site disposal of sediment with multiple contaminants 
at concentrations greater than Sediment Quality Standards.

Monitoring the natural recovery of contaminated sediment outside the 
sediment removal area.

Implementation of institutional controls such as deed restrictions for 
contaminated sediment left in place.

REMEDIAL ALTERNATIVE 2
Upland Area Capping and Marine Area Hot Spot Removal

REMEDIAL ALTERNATIVE 3
Upland Area Capping and Marine Area Removal

REMEDIAL ALTERNATIVE 4
Upland Area and Marine Area Removal

Upland Area

TABLE 30
SUMMARY OF REMEDIAL ALTERNATIVES

REVISED RI/FS
RELIABLE STEEL, OLYMPIA, WASHINGTON

Site Area Matrix

Contaminants Exceeding 
Proposed Cleanup 

Levels

CLEANUP ACTION ALTERNATIVE COMPONENTS

REMEDIAL ALTERNATIVE 1
Upland Area and Marine Area Capping
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ALTERNATIVE 1
Marine Area and Upland Area Capping

ALTERNATIVE 2
Upland Area Capping and Marine Area Hot Spot Removal

ALTERNATIVE 3
Upland Area Capping and Marine Area Removal

ALTERNATIVE 4
Upland Area and Marine Area Removal

Protection of Human Health and the 
Environment

Yes - Alternative would protect human health and the environment through a 
combination of capping, limited removal, natural recovery, and institutional controls.  

Yes - Alternative would protect human health and the environment through a 
combination of capping, removal, natural attenuation/recovery, and 
institutional controls.

Yes - Alternative would protect human health and the environment 
through a combination of capping, removal, natural 
attenuation/recovery, and institutional controls.

Yes - Alternative would protect human health and the 
environment through a combination of removal and natural 
attenuation/recovery.

Compliance With Cleanup Standards Yes - Alternative would require long term monitoring to ensure compliance with 
cleanup standards.

Yes - Alternative would require long term monitoring to ensure compliance 
with cleanup standards.

Yes - Alternative would require long term monitoring to ensure 
compliance with cleanup standards.

Yes - Alternative would require long term monitoring to ensure 
compliance with cleanup standards.

Compliance With Applicable State and 
Federal Regulations

Yes - Alternative complies with state and federal regulation.  Yes - Alternative complies with state and federal regulation.  Yes - Alternative complies with state and federal regulation.  Yes - Alternative complies with state and federal regulation. 

Provision for Compliance Monitoring Yes - Alternative includes provisions for monitoring of the upland and marine area 
caps to ensure containment of capped material, to assess the natural attenuation of 
groundwater concentrations, and to assess the natural recovery of sediment.

Yes - Alternative includes provisions for monitoring of the upland area cap to 
ensure containment of capped material, to assess the natural attenuation of 
groundwater concentrations, and to assess the natural recovery of 
sediment.

Yes - Alternative includes provisions for monitoring of the upland area 
cap to ensure containment of capped material, to assess the natural 
attenuation of groundwater concentrations, and to assess the natural 
recovery of sediment.

Yes - Alternative includes provisions for monitoring to assess the 
natural recovery of sediment.

Time frame for design, permitting, and construction of remedial actions is relatively 
short.  The time frame for natural recovery is moderate.  The time frame for long-
term monitoring and maintenance is indefinite as the remedial actions will be 
required to be maintained into the future.  

Time frame for design, permitting, and construction of remedial actions is 
relatively short.  The time frame for natural recovery is moderate.  The time 
frame for long-term monitoring and maintenance is indefinite as the 
remedial actions will be required to be maintained into the future.  

Time frame for design, permitting, and construction of remedial 
actions is relatively short.  The time frame for natural recovery is 
moderate.  The time frame for long-term monitoring and maintenance 
is indefinite as the remedial actions will be required to be maintained 
into the future.  

Time frame for design, permitting, and construction of remedial 
actions is relatively short.  The time frame for natural recovery is 
moderate.  The time frame for long-term monitoring and 
maintenance is moderate as most contaminated material would 
be removed from the Site.

Protectiveness Score = 3

Achieves a medium level of overall protectiveness as a result of capping upland and 
marine areas.  Upland soil and the majority of contaminated sediment would 

effectively be isolated from human and ecological receptors.  Longterm 
protectiveness reliant on effective implementation of institutional controls (deed 

restrictions).

Score = 3

Achieves a medium-high level of overall protectiveness as a result of 
capping the upland area and removal of the most contaminated sediment at 

the Site. Upland soil would be isolated from human and ecological 
receptors. Longterm protectiveness reliant on effective implementation of 

institutional controls (deed restrictions).  

Score = 4

Achieves a medium-high level of overall protectiveness as a result of 
capping the upland area and removal of the greatest quantity of 

contaminated sediment. Upland soil would be isolated from human 
and ecological receptors. Longterm protectiveness reliant on effective 

implementation of institutional controls (deed restrictions).    

Score = 5

Achieves a high level of overall protectiveness as a result of 
removal of contaminated soil and sediment at the Site. 

Permanence Score = 2

Achieves reduction of toxicity and mobility of hazardous substances at the Site by 
containment of contaminated soil and sediment with limited overall reduction in the 

mass of contaminants.  The quantity of impacted soil and sediment  allowed to 
remain on site is greater than with Alternatives 2 through 4.

Score = 4

Achieves permanent reduction of toxicity and mobility of hazardous 
substances at the Site by containment of contaminated soil and removal 
and offsite disposal of the most contaminated sediment from the marine 

area.  The quantity of contaminated soil and sediment allowed to remain on 
site is less than Alternative 1 but greater than Alternatives 3 and 4.

Score = 4

Achieves permanent reduction of toxicity and mobility of hazardous 
substances at the Site by containment of contaminated soil and 

removal and offsite disposal of the largest quantity of contaminated 
sediment from the marine area.  The quantity of contaminated soil 

and sediment allowed to remain on site is less than Alternatives 1 and 
2 but greater than Alternative 4.

Score = 5

Achieves permanent reduction of mass, toxicity, and mobility of 
hazardous substances at the Site.  All contaminated soil will be 
removed from the Site.  The quantity of contaminated sediment 

to remain on site is less than Alternatives 1 through 3.

Long-Term Effectiveness Score = 2

Prevents contact with contaminated soil and sediment by human and ecological 
receptors  but removes a limited quantity of hazardous substances from the Site.  
Long term effectiveness reliant on monitoring and maintenance of capped areas. 

Score = 3

Prevents contact with contaminated soil and sediment by human and 
ecological receptors  and removes hazardous substances from the marine 

area of the Site.  Long term effectiveness reliant on monitoring and 
maintenance of capped areas. 

Score = 3

Prevents contact with contaminated soil and sediment by human and 
ecological receptors  and removes hazardous substances from the 

marine area of the Site.  Long term effectiveness reliant on monitoring 
and maintenance of capped areas. 

Score = 5

Removes all contaminated soil from the upland area. Future 
development in the upland would not be restricted.  Most 

contaminated sediment removed from Site.

1. Compliance with MTCA Threshold Criteria

2. Restoration Time Frame

3. Disproportionate Cost Analysis Criteria

Alternative Description

TABLE 31
SUMMARY OF EVALUATION AND COMPARISON OF REMEDIAL ALTERNATIVES 

REVISED RI/FS
RELIABLE STEEL, OLYMPIA, WASHINGTON

Alternative Ranking Under MTCA
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Management of Short-Term Risks Score = 4

Involves capping of soil and sediment in the upland and marine areas of the Site. 
The construction methods required under this alternative are well established and 

capable of reducing short-term risks.

Score = 3

Involves capping of soil and removal of sediment in the shoreline area of the 
Site. The construction methods required under this alternative are well 
established and capable of reducing short-term risks.  There is some 
additional risk associated with sediment dredging and movement of 

contaminants during dredging operations.

Score = 3

Involves capping of soil and removal of sediment in the shoreline area 
of the Site. The construction methods required under this alternative 
are well established and capable of reducing short-term risks.  There 

is some additional risk associated with sediment dredging and 
movement of contaminants during dredging operations.

Score = 3

Involves extensive soil and sediment removal across the Site.  
The construction methods required under this alternative are 

well established and capable of reducing short-term risks. 

Technical and Administrative 
Implementability

Score = 1

Capping of upland and marine areas is a common approach for remediation of 
contaminated Sites.  Placement of a cap in the nearshore marine area will cause 
loss of aquatic habitat that  would likely necessitate mitigation in order to obtain 

approval of the remedial alternative.  This is a significant implementability issue for 
capping of the marine area as proposed in this alternative.

Score = 4

Capping of the upland area and hot spot removal in the marine area are 
common approaches for remediation of contaminated Sites. Common 

construction methods and equipment are used.

Score = 3

Capping of the upland area and removal of contaminated sediment in 
the marine area are common approaches for remediation of 

contaminated Sites. Common construction methods and equipment 
are used.

Score = 3

Removal of contaminated soil from the upland area and 
removal of contaminated sediment in the marine area are 

common approaches for remediation of contaminated Sites. 
Common construction methods and equipment are used.

Consideration of Public Concerns Score = 2

Addresses the exposure of human and ecological receptors to contaminated soil, 
groundwater, stormwater runoff, and sediment. Contaminated soil and sediment 
would remain on site require implementation of institutional controls and impose 

limitations on future use and development of the property.

Score = 3

Addresses the exposure of human and ecological receptors to contaminated 
soil, groundwater, stormwater runoff, and sediment. Includes removal and 
offsite disposal of the most contaminated sediment from the marine area. 

Contaminated soil and sediment would remain on site requiring 
implementation of institutional controls and would impose limitations on 

future use and development of the property.

Score = 3

Addresses the exposure of human and ecological receptors to 
contaminated soil, groundwater, stormwater runoff, and sediment. 

Includes removal and offsite disposal of the largest quantity of 
contaminated sediment from the marine area. Contaminated soil and 

sediment would remain on site requiring implementation of 
institutional controls and would impose limitations on future use and 

development of the property.

Score = 4

Addresses soil and sediments that poses risk to human health 
and the environment. 
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ITEM PLAN UNIT AMOUNT
No. DESCRIPTION QUANT UNIT PRICE (2013$) NOTES

1 Design and Permitting 1 LS $150,000.00 $150,000
Prepare design, contracting documents, permit applications 
for in-water work.  

2 Institutional Controls 1 LS $50,000.00 $50,000
Develop restrictive covenants for contamination left in place, 
implement signage and other notifications.

$200,000
$200,000

3 Mobilization/Site Controls/Demobilization 1 LS $167,000.00 $167,000 Estimated as 10% of construction capital costs.

4 Temporary Erosion and Sediment Control 1 LS $15,000.00 $15,000 Environmental controls to be in place during construction.

5 Demolition 1 LS $304,000.00 $304,000
Demolition, removal and disposal of upland and marine area 
structures, foundations, debris, etc.

6 Site Restoration 1 LS $20,000.00 $20,000
Includes vegetative planting and hydroseed for 
capped/backfilled areas.

$506,000

7
Former Maintenance Building Contaminated Soil 
Excavation and Stockpiling (to 2 ft bgs)

770 CY $8.00 $6,200 Excavation of shallow soil (to 2 ft bgs)

8
Former Maintenance Building Contaminated Soil (non-
haz) Transport and Disposal at Approved Off-Site Facility

1,100 TON $60.00 $66,000
Assumes 75% of total excavated volume will be suitable for 
disposal at Subtitle D landfill.  Assumes 20% volume 
expansion from bank to loose soil.

9
Former Maintenance Building Contaminated Soil (haz) 
Transport and Disposal at Approved Off-Site Facility

370 TON $225.00 $83,300
Assumes 25% of total excavated requires disposal at 
Subtitle C landfill.  Assumes 20% volume expansion from 
bank to loose soil.

10
Former Maintenance Building Import, Backfill, Grade 
and Compact Clean Material

1,200 TON $12.00 $14,400

11 Metal Debris Area Excavation and Stockpiling (to 3 ft 470 CY $12.00 $5,600 Metal debris area along shoreline.

12
Metal Debris Area Contaminated Soil (non-haz) 
Transport and Disposal at Approved Off-Site Facility

680 TON $60.00 $40,800
Assumes 75% of total excavated volume will be suitable for 
disposal at Subtitle D landfill.  Assumes 20% volume 
expansion from bank to loose soil.

13
Metal Debris Area  Contaminated Soil (haz) Transport 
and Disposal at Approved Off-Site Facility

230 TON $225.00 $51,800
Assumes 25% of total excavated requires disposal at 
Subtitle C landfill.  Assumes 20% volume expansion from 

14
Metal Debris Area  Backfill, Import, Grade and Compact 
Clean Material

750 TON $12.00 $9,000

$277,100

15 UST Decommission, Removal and Disposal 1 LS $10,000.00 $10,000 Removal of UST in accordance with applicable regulations.

16
Contaminated Soil Excavation and Stockpiling (to 7 ft 
bgs) Adjacent to UST

680 CY $8.00 $5,400 Excavation of soil (to 7 ft bgs)

17
Contaminated Soil (non-haz) Transport and Disposal at 
Approved Off-Site Facility

1,300 TON $60.00 $78,000
Assumes disposal all excavated soil is suitable for disposal 
at Subtitle D landfill.  Assumes 20% volume expansion from 
bank to loose soil.

$93,400

18 Soil Excavation and Stockpiling 140 CY $8.00 $1,100 Excavation of gasoline-contaminated soil.

19
Contaminated Soil (non-haz) Transport and Disposal at 
Approved Off-Site Facility

280 TON $60.00 $16,800

20 Backfill, Import, Grade and Compact Clean Material 230 TON $12.00 $2,800
$20,700

21 Install Upland Geotextile 7,600 SY $5.50 $41,800 For soil cap only.
22 Place 2-foot Lift of Fill in Upland Cap Areas 8,100 TON $12.00 $97,200 Assumes 50% of cap area will be soil cap.
23 Asphalt Paving 3,800 SY $24.00 $91,200 Assumes 25% of cap area will be asphalt pavement cap.

$230,200

24 Stormwater System Piping and Catch Basins 1 LS $156,000.00 $156,000

25
Transport and Disposal of Excavated Soil During 
Trenching at Approved Off-Site Facility (non haz)

2,100 TON $60.00 $126,000
Assumes soil is contaminated and cannot be used for 
backfill.  Assumes acceptable at Subtitle D permitted 

$282,000

26 Install Monitoring Wells 4 EA $3,000.00 $12,000 Assumes installation of 4 wells.
27 Perform Initial 4 Quarterly Monitoring Events 4 EA $7,050.00 $28,200 Monitor for TPH, PAHs, metals and SVOCs.

28 Perform Annual Monitoring Events For 4 Years 4 EA $7,050.00 $25,000
Monitor for TPH, PAHs, metals and SVOCs.  Total cost is 
discounted for net present value based on 5% discount rate.

$65,200

29 Import and Place Granular Marine Backfill Material 5,500 CY $36.00 $198,000 Assumes 3-foot thick cap.

30 Import and Place Shoreline Revetment 350 LF $205.00 $71,800
Assumes revetment with bedding stone and armor stone for 
shoreline stabilization.

$269,800

31 Perform Initial 2 Semi-Annual Monitoring Events 2 EA $12,500.00 $25,000
Assume monitoring will be conducted from boat.  Monitor for 
TPH, PAHs, metals and SVOCs.

32 Perform Annual Monitoring Events For 6 Years 6 EA $12,500.00 $63,911
Assume monitoring will be conducted from boat. Monitor for 
TPH, PAHs, metals and SVOCs.  Total cost is discounted for 
net present value based on 5% discount rate.

$88,911

Contractor Overhead (Based on total of Tasks 3-32) 10.00% % $183,331 Contractor Overhead applied to construction items.

Sales Tax (Based on total of Tasks 1-32) 8.2% % $166,732
Sales Tax applied to sum of construction items and 
construction overhead.

$2,183,374
Construction Management and Field Monitoring 10.0% % $218,337
Construction Contingency (Conceptual Design Level) 25.0% % $600,428

$3,002,139

$3,202,000

Pre-Construction Total

Total Purchase and Installation Subtotal

Mobilization, Site Preparation, Demolition and Restoration

UST Decommission, Removal and Disposal

Upland Soil Capping

Stormwater Conveyance System

Groundwater Monitoring

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Soil Removal and Disposal of Sources to Groundwater

Sediment Capping

Sediment Monitored Natural Recovery

Construction Total

OVERALL PROJECT TOTAL COSTS

Soil Removal and Disposal of Gasoline-Contaminated Areas

Subtotal

Subtotal

Table 32
Cost Estimate - Remedial Alternative 1 - Upland Area and Marine Area Capping

Reliable Steel Revised RI/FS
Olympia, Washington

Design, Permitting, and Administrative Costs
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ITEM PLAN UNIT AMOUNT
No. DESCRIPTION QUANT UNIT PRICE (2013$) NOTE

1 Design and Permitting 1 LS $150,000.00 $150,000
Prepare design, contracting documents, permit applications for 
in-water work.

2 Institutional Controls 1 LS $50,000.00 $50,000
Develop restrictive covenants for contamination left in place, 
implement signage and other notifications.

$200,000
$200,000

3 Mobilization/Site Controls/Demobilization 1 LS $203,000.00 $203,000 Estimated as 10% of construction capital costs.

4 Temporary Erosion and Sediment Control 1 LS $15,000.00 $15,000 Environmental controls to be in place during construction.

5 Demolition 1 LS $304,000.00 $304,000
Demolition, removal and disposal of upland and marine area 
structures, foundations, debris, etc.

6 Site Restoration 1 LS $20,000.00 $20,000
Includes vegetative planting and hydroseed for 
capped/backfilled areas.

$542,000

7
Former Maintenance Building Contaminated Soil Excavation and 
Stockpiling (to 2 ft bgs)

770 CY $8.00 $6,200 Excavation of shallow soil (to 2 ft bgs)

8
Former Maintenance Building Contaminated Soil (non-haz) 
Transport and Disposal at Approved Off-Site Facility

1,100 TON $60.00 $66,000
Assumes disposal at Subtitle D landfill.  Assumes 20% volume 
expansion from bank to loose soil.

9
Former Maintenance Building Contaminated Soil (haz) Transport 
and Disposal at Approved Off-Site Facility

370 TON $225.00 $83,300
Assumes 25% of total excavated requires disposal at Subtitle C 
landfill.  Assumes 20% volume expansion from bank to loose 
soil.

10
Former Maintenance Building Import, Backfill, Grade and 
Compact Clean Material

1,200 TON $12.00 $14,400 Assumes 20% volume expansion from bank to loose soil.

11 Metal Debris Area Excavation and Stockpiling (to 3 ft bgs) 470 CY $12.00 $5,600 Metal debris area along shoreline.

12
Metal Debris Area Contaminated Soil (non-haz) Transport and 
Disposal at Approved Off-Site Facility

680 TON $60.00 $40,800
Assumes disposal at Subtitle D landfill.  Assumes 20% volume 
expansion from bank to loose soil.

13
Metal Debris Area  Contaminated Soil (haz) Transport and 
Disposal at Approved Off-Site Facility

230 TON $225.00 $51,800
Assumes 25% of total excavated requires disposal at Subtitle C 
landfill.  Assumes 20% volume expansion from bank to loose 
soil.

14
Metal Debris Area  Backfill, Import, Grade and Compact Clean 
Material

750 TON $12.00 $9,000

$277,100

15 UST Decommission, Removal and Disposal 1 LS $10,000.00 $10,000 Removal of UST in accordance with applicable regulations.

16
Contaminated Soil Excavation and Stockpiling (to 7 ft bgs) 
Adjacent to UST

680 CY $8.00 $5,400

17
Contaminated Soil (non-haz) Transport and Disposal at Approved 
Off-Site Facility

1,300 TON $60.00 $78,000
Assumes all excavated soil is suitable for disposal at Subtitle D 
landfill.  Assumes 20% volume expansion from bank to loose 
soil.

$93,400

18 Soil Excavation and Stockpiling 140 CY $8.00 $1,100 Excavation of gasoline-contaminated soil.

19
Contaminated Soil (non-haz) Transport and Disposal at Approved 
Off-Site Facility

280 TON $60.00 $16,800

20 Backfill, Import, Grade and Compact Clean Material 230 TON $12.00 $2,800
$20,700

21 Install Upland Geotextile 7,600 SY $5.50 $41,800 For soil cap only.
22 Place 2-foot Lift of Fill in Upland Cap Areas 8,100 TON $12.00 $97,200 Assumes 50% of cap area will be soil cap.
23 Asphalt Paving 3,800 SY $24.00 $91,200 Assumes 25% of cap area will be asphalt pavement cap.

$230,200

24 Stormwater System Piping and Catch Basins 1 LS $156,000.00 $156,000

25
Contaminated Soil (non-haz) Transport and Disposal at Approved 
Off-Site Facility

2,100 TON $60.00 $126,000
Assumes soil is contaminated and cannot be used for backfill.  
Assumes acceptable at Subtitle D permitted landfill.

$282,000

26 Install Monitoring Wells 4 EA $3,000.00 $12,000 Assumes installation of 4 wells.
27 Perform Initial 4 Quarterly Monitoring Events 4 EA $7,050.00 $28,200 Monitor for TPH, PAHs, metals and SVOCs.

28 Perform Annual Monitoring Events For 4 Years 4 EA $7,050.00 $25,000
Monitor for TPH, PAHs, metals and SVOCs.  Total cost is 
discounted for net present value based on 5% discount rate.

$65,200

29 Dredging/Excavation and Stockpiling of Sediments 2,500 CY $25.00 $62,500
Assumes dredging/excavation using land-based equipment. 
Dewatering is included in unit cost.

30 Temporary Sheet Pile for Dredging 430 LF $310.00 $133,300
Temporary sheet pile wall installed to dredge/excavate without 
tidal inundation.

31
Contaminated Sediment (non-haz) Transport and Disposal at 
Approved Off-Site Facility

4,800 TON $60.00 $288,000
Assumes all dredged material is suitable for disposal at 
Subtitle D landfill.  Assumes 20% volume expansion from bank 
to loose soil.

32 Import and Place Granular Marine Backfill Material 2,500 CY $36.00 $90,000

33 Import and Place Shoreline Revetment 350 LF $205.00 $71,800
Assumes revetment with bedding stone and armor stone for 
shoreline stabilization.

$645,600

34 Perform Initial 2 Semi-Annual Monitoring Events 2 EA $12,500.00 $25,000
Assume monitoring will be conducted from boat.  Monitor for 
TPH, PAHs, metals and SVOCs.

35 Perform Annual Monitoring Events For 5 Years 5 EA $12,500.00 $54,119
Assume monitoring will be conducted from boat. Monitor for 
TPH, PAHs, metals and SVOCs.  Total cost is discounted for net 
present value based on 5% discount rate.

$79,119

Contractor Overhead (Based on total of Tasks 3-35) 10.00% % $223,532 Contractor Overhead applied to construction items.

Sales Tax (Based on total of Tasks 1-35) 8.2% % $199,696
Sales Tax applied to sum of construction items and 
construction overhead.

Total Purchase and Installation Subtotal $2,658,547
Construction Management and Field Monitoring 10.0% % $265,855
Construction Contingency (Conceptual Design Level) 25.0% % $731,100

$3,655,502

$3,856,000

Table 33
Cost Estimate - Remedial Alternative 2 - Upland Area Capping and Marine Area Hot Spot Removal

Reliable Steel Revised RI/FS
Olympia, Washington

Subtotal

Pre-Construction Total

Design, Permitting, and Administrative Costs

Mobilization, Site Preparation, Demolition and Restoration

Soil Removal and Disposal of Sources to Groundwater

Subtotal

Soil Removal and Disposal of Gasoline-Contaminated Areas

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

UST Decommission, Removal and Disposal

Upland Soil Capping

Stormwater Conveyance System

Groundwater Monitoring

Sediment Hot Spot Removal

Sediment Monitored Natural Recovery

Construction Total

OVERALL PROJECT TOTAL COSTS

Subtotal
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ITEM PLAN UNIT AMOUNT
No. DESCRIPTION QUANT UNIT PRICE (2013$) NOTE

1 Design and Permitting 1 LS $150,000.00 $150,000
Prepare design, contracting documents, permit applications 
for in-water work.

2 Institutional Controls 1 LS $50,000.00 $50,000
Develop restrictive covenants for contamination left in place, 
implement signage and other notifications.

$200,000
$200,000

3 Mobilization/Site Controls/Demobilization 1 LS $254,000.00 $254,000 Estimated as 10% of construction capital costs.

4 Temporary Erosion and Sediment Control 1 LS $15,000.00 $15,000 Environmental controls to be in place during construction.

5 Demolition 1 LS $304,000.00 $304,000
Demolition, removal and disposal of upland and marine area 
structures, foundations, debris, etc.

6 Site Restoration 1 LS $20,000.00 $20,000
Includes vegetative planting and hydroseed for 
capped/backfilled areas.

$593,000

7
Former Maintenance Building Contaminated Soil Excavation and 
Stockpiling (to 2 ft bgs)

770 CY $8.00 $6,200 Excavation of shallow soil (to 2 ft bgs)

8
Former Maintenance Building Contaminated Soil (non-haz) 
Transport and Disposal at Approved Off-Site Facility

1,100 TON $60.00 $66,000
Assumes disposal at Subtitle D landfill.  Assumes 20% 
volume expansion from bank to loose soil.

9
Former Maintenance Building Contaminated Soil (haz) Transport 
and Disposal at Approved Off-Site Facility

370 TON $225.00 $83,300
Assumes 25% of total excavated requires disposal at Subtitle 
C landfill.  Assumes 20% volume expansion from bank to 
loose soil.

10
Former Maintenance Building Import, Backfill, Grade and Compact 
Clean Material

1,200 TON $12.00 $14,400 Assumes 20% volume expansion from bank to loose soil.

11 Metal Debris Area Excavation and Stockpiling (to 3 ft bgs) 470 CY $12.00 $5,600 Metals debris area along shoreline.

12
Metal Debris Area Contaminated Soil (non-haz) Transport and 
Disposal at Approved Off-Site Facility

680 TON $60.00 $40,800
Assumes disposal at Subtitle D landfill.  Assumes 20% 
volume expansion from bank to loose soil.

13
Metal Debris Area  Contaminated Soil (haz) Transport and 
Disposal at Approved Off-Site Facility

230 TON $225.00 $51,800
Assumes 25% of total excavated requires disposal at Subtitle 
C landfill.  Assumes 20% volume expansion from bank to 
loose soil.

14
Metal Debris Area  Backfill, Import, Grade and Compact Clean 
Material

750 TON $12.00 $9,000

$277,100

15 UST Decommission, Removal and Disposal 1 LS $10,000.00 $10,000 Removal of UST in accordance with applicable regulations.

16
Contaminated Soil Excavation and Stockpiling (to 7 ft bgs) 
Adjacent to UST

680 CY $8.00 $5,400

17
Contaminated Soil (non-haz) Transport and Disposal at Approved 
Off-Site Facility

1,300 TON $60.00 $78,000
Assumes disposal all excavated soil is suitable for disposal 
at Subtitle D landfill.  Assumes 20% volume expansion from 
bank to loose soil.

$93,400

18 Soil Excavation and Stockpiling 140 CY $8.00 $1,100 Excavation of gasoline-contaminated soil.

19
Contaminated Soil (non-haz) Transport and Disposal at Approved 
Off-Site Facility

280 TON $60.00 $16,800

20 Backfill, Import, Grade and Compact Clean Material 230 TON $12.00 $2,800
$20,700

21 Install Upland Geotextile 7,600 SY $5.50 $41,800 For soil cap only.
22 Place 2-foot Lift of Fill in Upland Cap Areas 8,100 TON $12.00 $97,200 Assumes 50% of cap area will be soil cap.

23 Asphalt Paving 3,800 SY $24.00 $91,200 Assumes 25% of cap area will be asphalt pavement cap.

$230,200

24 Stormwater System Piping and Catch Basins 1 LS $156,000.00 $156,000

25
Contaminated Soil (non-haz) Transport and Disposal at Approved 
Off-Site Facility

2,100 TON $60.00 $126,000
Assumes soil is contaminated and cannot be used for 
backfill.  Assumes acceptable at Subtitle D permitted landfill.

$282,000

26 Install Monitoring Wells 4 EA $3,000.00 $12,000 Assumes installation of 4 wells.
27 Perform Initial 4 Quarterly Monitoring Events 4 EA $7,050.00 $28,200 Monitor for TPH, PAHs, metals and SVOCs.

28 Perform Annual Monitoring Events For 4 Years 4 EA $7,050.00 $25,000
Monitor for TPH, PAHs, metals and SVOCs.  Total cost is 
discounted for net present value based on 5% discount rate.

$65,200

29 Dredging/Excavation and Stockpiling of Sediments 5,200 CY $25.00 $130,000
Assumes dredging/excavation using land-based equipment. 
Dewatering is included in unit cost.

30 Temporary Sheet Pile for Dredging 530 LF $310.00 $164,300
Temporary sheet pile wall installed to dredge/excavate 
without tidal inundation.

31
Contaminated Sediment (non-haz) Transport and Disposal at 
Approved Off-Site Facility

10,000 TON $60.00 $600,000
Assumes all dredged material is suitable for disposal at 
Subtitle D landfill.  Assumes 20% volume expansion from 
bank to loose soil.

32 Import and Place Granular Marine Backfill Material 5,200 CY $36.00 $187,200

33 Import and Place Shoreline Revetment 350 LF $205.00 $71,800
Assumes revetment with bedding stone and armor stone for 
shoreline stabilization.

$1,153,300

34 Perform Initial 2 Semi-Annual Monitoring Events 2 EA $12,500.00 $25,000
Assume monitoring will be conducted from boat.  Monitor for 
TPH, PAHs, metals and SVOCs.

35 Perform Annual Monitoring Events For 5 Years 5 EA $12,500.00 $54,119
Assume monitoring will be conducted from boat. Monitor for 
TPH, PAHs, metals and SVOCs.  Total cost is discounted for 
net present value based on 5% discount rate.

$79,119
Contractor Overhead (Based on total of Tasks 3-35) 10.00% % $279,402 Contractor Overhead applied to construction items.

Sales Tax (Based on total of Tasks 1-35) 8.2% % $245,510
Sales Tax applied to sum of construction items and 
construction overhead.

$3,318,930
Construction Management and Field Monitoring 10.0% % $331,893
Construction Contingency (Conceptual Design Level) 25.0% % $912,706

$4,563,529

$4,764,000

Pre-Construction Total

Mobilization, Site Preparation, Demolition and Restoration

Soil Removal and Disposal of Sources to Groundwater

UST Decommission, Removal and Disposal

Stormwater Conveyance System

Soil Removal and Disposal of Gasoline-Contaminated Areas

Subtotal

Subtotal

Table 34
Cost Estimate - Remedial Alternatives 3 - Upland Area Capping and Marine Area Removal

Reliable Steel Revised RI/FS
Olympia, Washington

Design, Permitting, and Administrative Costs

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Construction Total

Groundwater Monitoring

Sediment Removal

Sediment Monitored Natural Recovery

OVERALL PROJECT TOTAL COSTS

Total Purchase and Installation Subtotal

Upland Soil Capping
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ITEM PLAN UNIT AMOUNT
No. DESCRIPTION QUANT UNIT PRICE (2013$) NOTE

1 Design and Permitting 1 LS $150,000.00 $150,000
Prepare design, contracting documents, permit 
applications for in-water work.

2 Institutional Controls 1 LS $10,000.00 $10,000
Develop restrictive covenants for contamination left in 
place, implement signage and other notifications.

$160,000

$160,000

3 Mobilization/Site Controls/Demobilization 1 LS $524,000.00 $524,000 Estimated as 10% of construction capital costs.

4 Temporary Erosion and Sediment Control 1 LS $15,000.00 $15,000 Environmental controls to be in place during construction.

5 Demolition 1 LS $304,000.00 $304,000
Demolition, removal and disposal of upland and marine 
area structures, foundations, debris, etc.

6 Site Restoration 1 LS $20,000.00 $20,000
Includes vegetative planting and hydroseed for 
capped/backfilled areas.

$863,000

7 Metal Debris Area Excavation and Stockpiling (to 3 ft bgs) 470 CY $12.00 $5,600 Metals debris area along shoreline.

8
Metal Debris Area Contaminated Soil (non-haz) Transport and 
Disposal at Approved Off-Site Facility

680 TON $60.00 $40,800
Assumes disposal at Subtitle D landfill.  Assumes 20% 
volume expansion from bank to loose soil.

9
Metal Debris Area  Contaminated Soil (haz) Transport and 
Disposal at Approved Off-Site Facility

230 TON $225.00 $51,800
Assumes 25% of total excavated requires disposal at 
Subtitle C landfill.  Assumes 20% volume expansion from 
bank to loose soil.

10
Metal Debris Area  Import, Backfill, Grade and Compact Clean 
Material

750 TON $12.00 $9,000

$107,200

11 UST Decommission, Removal and Disposal 1 LS $10,000.00 $10,000
Removal of UST in accordance with applicable 
regulations.

12
Contaminated Soil Excavation and Stockpiling (to 7 ft bgs) 
Adjacent to UST

680 CY $8.00 $5,400

13
Contaminated Soil (non-haz) Transport and Disposal at 
Approved Off-Site Facility

1,300 TON $60.00 $78,000
Assumes disposal all excavated soil is suitable for 
disposal at Subtitle D landfill.  Assumes 20% volume 
expansion from bank to loose soil.

$93,400

14 Contaminated Soil Excavation and Stockpiling 24,000 CY $8.00 $192,000

15
Contaminated Soil (non-haz) Transport and Disposal at 
Approved Off-Site Facility

45,600 TON $60.00 $2,736,000
Assumes disposal all excavated soil is suitable for 
disposal at Subtitle D landfill.  Assumes 20% volume 
expansion from bank to loose soil.

16
Contaminated Soil (haz) Transport and Disposal at Approved 
Off-Site Facility

370 TON $225.00 $83,300

Assumes 25% of total excavated from former 
Maintenance building requires disposal at Subtitle C 
landfill.  Assumes 20% volume expansion from bank to 
loose soil.

17 Backfill, Grade and Compact Clean Material 38,300 TON $12.00 $459,600
$3,470,900

18 Dredging/Excavation and Stockpiling of Sediments 5,200 CY $25.00 $130,000
Assumes dredging/excavation using land-based 
equipment. Dewatering is included in unit cost.

19 Temporary Sheet Pile for Dredging 530 LF $310.00 $164,300
Temporary sheet pile wall installed to dredge/excavate 
without tidal inundation.

20
Contaminated Sediment (non-haz) Transport and Disposal at 
Approved Off-Site Facility

10,000 TON $60.00 $600,000
Assumes all dredged material is suitable for disposal at 
Subtitle D landfill.  Assumes 20% volume expansion from 
bank to loose soil.

21 Import and Place Granular Marine Backfill Material 5,200 CY $36.00 $187,200

22 Import and Place Shoreline Revetment 350 LF $205.00 $71,800
Assumes revetment with bedding stone and armor stone 
for shoreline stabilization.

$1,153,300

23 Perform Initial 2 Semi-Annual Monitoring Events 2 EA $12,500.00 $25,000
Assume monitoring will be conducted from boat.  Monitor 
for TPH, PAHs, metals and SVOCs.

24 Perform Annual Monitoring Events For 5 Years 5 EA $12,500.00 $54,119

Assume monitoring will be conducted from boat. Monitor 
for TPH, PAHs, metals and SVOCs.  Total cost is 
discounted for net present value based on 5% discount 
rate.

$79,119
Contractor Overhead (Based on total of Tasks 3-24) 10.00% % $576,692 Contractor Overhead applied to construction items.

Sales Tax (Based on total of Tasks 1-24) 8.2% % $486,007
Sales Tax applied to sum of construction items and 
construction overhead.

$6,829,618
Construction Management and Field Monitoring 10.0% % $682,962
Construction Contingency (Conceptual Design Level) 25.0% % $1,878,145

$9,390,725

$9,551,000

Table 35
Cost Estimate - Remedial Alternative 4 - Upland Area and Marine Removal

Reliable Steel Revised RI/FS
Olympia, Washington

Subtotal

Pre-Construction Total

Design, Permitting, and Administrative Costs

Mobilization, Site Preparation, Demolition and Restoration

UST Decommission, Removal and Disposal

Upland Soil Removal

Subtotal

Subtotal

Subtotal

Subtotal

18

Construction Total

OVERALL PROJECT TOTAL COSTS

Metals Debris Removal Along Shoreline

Total Purchase and Installation Subtotal

Sediment Removal

Sediment Monitored Natural Recovery
Subtotal
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Alternative Number ALTERNATIVE 1
Upland Area and Marine Area Capping

ALTERNATIVE 2
Upland Area Capping, Marine Area Hot Spot 

Removal
ALTERNATIVE 3

Upland Area Capping, Marine Area Removal

ALTERNATIVE 4
Upland Area and Marine Area 

Removal

Alternative Ranking Under MTCA

1. Compliance with MTCA Threshold Criteria YES YES YES YES

2. Restoration Time Frame

Design/construction - Short
Natural attenuation/recovery - Moderate

Design/construction - Short
Natural attenuation/recovery - Moderate

Design/construction - Short
Natural attenuation/recovery - Moderate

Design/construction - Short
Natural recovery - Moderate

3. DCA Relative Benefits Ranking
4th Tied - 2nd Tied - 2nd 1st

Protectiveness 3 3 4 5

Permanence 2 4 4 5

Long-Term Effectiveness 2 3 3 5

Management of Short-Term Risks 4 3 3 3

Technical and Administrative Implementability 1 4 3 3

Consideration of Public Concerns 2 3 3 4

Total of Scores 14 20 20 25

4. Disproportionate Cost Analysis (DCA)

Probable Remedy Cost (+50%/-30%, rounded) $3,202,000 $3,856,000 $4,764,000 $9,551,000 

Costs Disproportionate to Incremental Benefits NA (1) NO NO YES

Practicability of Remedy Not Practicable (2) Practicable Practicable Practicable

Remedy Permanent to Maximum Extent Practicable Yes (3) Yes (3) Yes (3) Yes

Overall Alternative Ranking 3rd 1st 2nd Costs disproportionate; not ranked

Notes:
1 Not applicable since this is the lowest cost alternative.

2 Not practicable due to potential permitting and mitigation requirements associated with marine cap approach.

3 May require modification due to future land use or development.

TABLE 36
SUMMARY OF MTCA EVALUATION AND RANKING OF REMEDIAL ACTION ALTERNATIVES

REVISED RI/FS
RELIABLE STEEL

OLYMPIA, WASHINGTON

File No. 050408500
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Data Source: Drawing provided by HATTON GODAT PANTIER.
Aerial image from Thurston County, 2012.

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended
to assist in showing features discussed in an attached document.
 GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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Data Source: Aerial image from Thurston County, 2012.

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended
to assist in showing features discussed in an attached document.
 GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
3. Groundwater elevations and countour lines adapted from 
Greylock 2011.
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Data Source: Aerial image from Thurston County, 2012.

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended
to assist in showing features discussed in an attached document.
 GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
3. Groundwater elevations and contour lines adapted from 
Greylock 2011.
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
July 22, 2010 
 
 
 
Suzanne Dudziak, Project Manager 
Greylock Consulting, LLC 
720 S 33rd St, Suite 210 
Federal Way, WA 98003 
 
Dear Ms. Dudziak: 
 
Included are the results from the testing of material submitted on July 9, 2010 from 
the BOJO, F&BI 007113 project.  There are 48 pages included in this report.  Any 
samples that may remain are currently scheduled for disposal in 30 days.  If you would 
like us to return your samples or arrange for long term storage at our offices, please 
contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
NAA0722R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 9, 2010 by Friedman & 
Bruya, Inc. from the Greylock Consulting, LLC BOJO, F&BI 007113  project.  Samples 
were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Greylock Consulting, LLC 
007113-01 RI-22-0.5' 
007113-02 RI-22-2' 
007113-03 RI-22-3' 
007113-04 RI-23-0.5' 
007113-05 RI-23-2.5' 
007113-06 RI-23-3.5' 
007113-07 RI-24-0.5' 
007113-08 RI-24-2.5' 
007113-09 RI-24-3' 
007113-10 RI-28-0.5' 
007113-11 RI-28-3.5' 
007113-12 RI-28-6' 
007113-13 RI-26-0.5' 
007113-14 RI-26-2.5' 
007113-15 RI-26-6' 
007113-16 RI-30-0.5' 
007113-17 RI-30-4' 
007113-18 RI-30-6' 
007113-19 RI-25-0.5' 
007113-20 RI-25-1.0' 
007113-21 RI-25-3' 
007113-22 RI-25-4' 
007113-23 RI-25-6' 
007113-24 RI-29-0.5' 
007113-25 RI-29-2.5' 
007113-26 RI-29-4' 
007113-27 RI-29-8' 
007113-28 RI-29-12' 
007113-29 RI-21-0.5' 
007113-30 RI-21-3' 
007113-31 RI-21-6' 
007113-32 RI-19-0.5' 
007113-33 RI-19-3' 
007113-34 RI-19-4' 
007113-35 RI-18-0.5' 
007113-36 RI-17-0.5' 
007113-37 RI-17-5' 
007113-38 RI-17-3' 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 9, 2010 by Friedman & 
Bruya, Inc. from the Greylock Consulting, LLC BOJO, F&BI 007113  project.  Samples 
were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Greylock Consulting, LLC 
007113-39 RI-16-0.5' 
007113-40 RI-16-4' 
007113-41 RI-15-0.5' 
007113-42 RI-15-2.5' 
007113-43 RI-15-4' 
007113-44 RI-12-1' 
007113-45 RI-12-3' 
007113-46 RI-12-4' 
007113-47 RI-10-0.5' 
007113-48 RI-10-2' 
007113-49 RI-10-4' 
007113-50 RI-12-4' 
 
 
 
The samples RI-26-2.5', RI-25-3', and RI-25-4' were sent to Amtest for tin analysis.  The 
report generated by Amtest will be forwarded to your office upon receipt. 
 
All quality control requirements were acceptable. 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
Date Extracted:  07/16/10 
Date Analyzed:  07/16/10 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
RI-10-4’ <0.02 <0.02 <0.02 <0.06 <2 109 
007113-49 
 
RI-12-4’ <0.02 <0.02 <0.02 <0.06 <2 98 
007113-50 
 
 
Method Blank <0.02 <0.02 <0.02 <0.06 <2 95 
00-1073 MB  
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
Date Extracted:  07/19/10 
Date Analyzed:  07/20/10 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
RI-17-5’ <50  <250  86 
007113-37 
 
 
Method Blank <50 <250 88 
00-1087 MB  
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
Date Extracted:  07/15/10 and 07/20/10 
Date Analyzed:  07/16/10 and 07/17/10 and 07/20/10 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
RI-28-6’ <50  <250  81 
007113-12 

 
RI-26-6’ <50  <250  80 
007113-15 

 
RI-30-6’ <50  <250  84 
007113-18 

 
RI-25-6’ <50  <250  81 
007113-23 

 
RI-29-8’ <50  <250  82 
007113-27 

 
RI-21-3’ <50  <250  90 
007113-30 

 
RI-21-6’ <50  <250  68 
007113-31 

 
RI-19-4’ 82  <250  71 
007113-34 

 
RI-16-0.5’ 1,400 x 8,600  76 
007113-39 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
Date Extracted:  07/15/10 and 07/20/10 
Date Analyzed:  07/16/10 and 07/17/10 and 07/20/10 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
RI-15-4’ <50  <250  75 
007113-43 

 
RI-12-1’ <50  <250  98 
007113-44 
 
 
Method Blank <50 <250 77 
00-1065 MB  
 

Method Blank <50 <250 117 
00-1087 MB2  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-26-2.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/16/10 Lab ID: 007113-14 
Date Analyzed: 07/19/10 Data File: 007113-14.056 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  101 60 125 
Indium  94 60 125 
Holmium  96 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 7.11 
Copper 4.96 
Zinc  241 
Arsenic 3.51 
Lead 3.30 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 8 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-25-3’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/16/10 Lab ID: 007113-21 
Date Analyzed: 07/19/10 Data File: 007113-21.046 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  104 60 125 
Indium  92 60 125 
Holmium  96 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 8.98 
Copper 47.8 
Zinc 1,030 
Arsenic 1.55 
Lead 3.77 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-25-4’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/16/10 Lab ID: 007113-22 
Date Analyzed: 07/19/10 Data File: 007113-22.057 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  105 60 125 
Indium  94 60 125 
Holmium  98 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 10.6 
Copper 75.8 
Zinc  979 
Arsenic 1.54 
Lead 3.95 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 10

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/16/10 Lab ID: I0-379 mb 
Date Analyzed: 07/19/10 Data File: I0-379 mb.044 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  96 60 125 
Indium  91 60 125 
Holmium  90 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium <1 
Copper <1 
Zinc <1 
Arsenic <1 
Lead <1 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
Date Extracted:  07/16/10 
Date Analyzed:  07/16/10 
 

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES 
FOR TOTAL MERCURY 

USING EPA METHOD 1631E 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 

Sample ID Total Mercury 
Laboratory ID 
 
RI-26-2.5’ <0.2 
007113-14 

 
RI-25-3’ <0.2 
007113-21 

 
RI-25-4’ <0.2 
007113-22 

 
 
Method Blank <0.2 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-17-3’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/21/10 Lab ID: 007113-38 1/5 
Date Analyzed: 07/21/10 Data File: 072109.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 99 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.15 
Chrysene 0.18 
Benzo(a)pyrene 0.23 
Benzo(b)fluoranthene 0.29 
Benzo(k)fluoranthene 0.096 
Indeno(1,2,3-cd)pyrene 0.14 
Dibenz(a,h)anthracene 0.035 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/21/10 Lab ID: 00-1094 mb 1/5 
Date Analyzed: 07/21/10 Data File: 072108.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 86 50 150 
Benzo(a)anthracene-d12 83 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-22-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-01 1/5 
Date Analyzed: 07/19/10 Data File: 071915.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 107 50 150 
Benzo(a)anthracene-d12 138 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.43 
Chrysene 0.58 
Benzo(a)pyrene 0.47 
Benzo(b)fluoranthene 0.65 
Benzo(k)fluoranthene 0.23 
Indeno(1,2,3-cd)pyrene 0.33 
Dibenz(a,h)anthracene 0.080 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-22-2’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-02 1/50 
Date Analyzed: 07/19/10 Data File: 071921.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 132 50 150 
Benzo(a)anthracene-d12 109 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 1.2 
Chrysene 1.5 
Benzo(a)pyrene 1.2 
Benzo(b)fluoranthene 1.6 
Benzo(k)fluoranthene 0.52 
Indeno(1,2,3-cd)pyrene 0.74 
Dibenz(a,h)anthracene 0.18 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-23-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-04 1/5 
Date Analyzed: 07/19/10 Data File: 071916.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 105 50 150 
Benzo(a)anthracene-d12 115 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.26 
Chrysene 0.36 
Benzo(a)pyrene 0.36 
Benzo(b)fluoranthene 0.48 
Benzo(k)fluoranthene 0.18 
Indeno(1,2,3-cd)pyrene 0.28 
Dibenz(a,h)anthracene 0.067 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-24-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-07 1/5 
Date Analyzed: 07/19/10 Data File: 071909.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 103 50 150 
Benzo(a)anthracene-d12 131 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.15 
Chrysene 0.20 
Benzo(a)pyrene 0.16 
Benzo(b)fluoranthene 0.23 
Benzo(k)fluoranthene 0.084 
Indeno(1,2,3-cd)pyrene 0.12 
Dibenz(a,h)anthracene 0.033 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-24-2.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-08 1/5 
Date Analyzed: 07/19/10 Data File: 071910.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 95 50 150 
Benzo(a)anthracene-d12 105 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.015 
Chrysene 0.020 
Benzo(a)pyrene 0.015 
Benzo(b)fluoranthene 0.023 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene 0.013 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-28-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-10 1/5 
Date Analyzed: 07/19/10 Data File: 071911.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 103 50 150 
Benzo(a)anthracene-d12 126 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.34 
Chrysene 0.49 
Benzo(a)pyrene 0.39 
Benzo(b)fluoranthene 0.58 
Benzo(k)fluoranthene 0.17 
Indeno(1,2,3-cd)pyrene 0.28 
Dibenz(a,h)anthracene 0.097 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-28-3.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-11 1/5 
Date Analyzed: 07/19/10 Data File: 071912.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 102 50 150 
Benzo(a)anthracene-d12 104 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-26-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-13 1/5 
Date Analyzed: 07/19/10 Data File: 071917.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 109 50 150 
Benzo(a)anthracene-d12 121 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.33 
Chrysene 0.47 
Benzo(a)pyrene 0.42 
Benzo(b)fluoranthene 0.55 
Benzo(k)fluoranthene 0.21 
Indeno(1,2,3-cd)pyrene 0.34 
Dibenz(a,h)anthracene 0.087 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-26-2.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-14 1/5 
Date Analyzed: 07/19/10 Data File: 071913.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 104 50 150 
Benzo(a)anthracene-d12 111 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-30-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-16 1/5 
Date Analyzed: 07/19/10 Data File: 071920.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 112 50 150 
Benzo(a)anthracene-d12 116 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.015 
Chrysene 0.020 
Benzo(a)pyrene 0.018 
Benzo(b)fluoranthene 0.025 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene 0.014 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-30-4’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-17 1/5 
Date Analyzed: 07/19/10 Data File: 071919.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 105 50 150 
Benzo(a)anthracene-d12 105 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.050 
Chrysene 0.086 
Benzo(a)pyrene 0.049 
Benzo(b)fluoranthene 0.078 
Benzo(k)fluoranthene 0.028 
Indeno(1,2,3-cd)pyrene 0.030 
Dibenz(a,h)anthracene 0.010 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-25-1.0’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-20 1/5 
Date Analyzed: 07/19/10 Data File: 071914.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 106 50 150 
Benzo(a)anthracene-d12 141 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.21 
Chrysene 0.28 
Benzo(a)pyrene 0.23 
Benzo(b)fluoranthene 0.31 
Benzo(k)fluoranthene 0.11 
Indeno(1,2,3-cd)pyrene 0.18 
Dibenz(a,h)anthracene 0.044 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-29-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-24 1/5 
Date Analyzed: 07/16/10 Data File: 071618.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 104 50 150 
Benzo(a)anthracene-d12 112 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.19 
Chrysene 0.25 
Benzo(a)pyrene 0.26 
Benzo(b)fluoranthene 0.35 
Benzo(k)fluoranthene 0.12 
Indeno(1,2,3-cd)pyrene 0.20 
Dibenz(a,h)anthracene 0.046 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-29-4’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-26 1/5 
Date Analyzed: 07/16/10 Data File: 071619.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 104 50 150 
Benzo(a)anthracene-d12 105 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.077 
Chrysene 0.11 
Benzo(a)pyrene 0.11 
Benzo(b)fluoranthene 0.15 
Benzo(k)fluoranthene 0.046 
Indeno(1,2,3-cd)pyrene 0.083 
Dibenz(a,h)anthracene 0.020 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-21-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-29 1/5 
Date Analyzed: 07/16/10 Data File: 071609.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 94 50 150 
Benzo(a)anthracene-d12 102 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene 0.015 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene 0.018 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-19-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-32 1/5 
Date Analyzed: 07/16/10 Data File: 071606.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 92 50 150 
Benzo(a)anthracene-d12 91 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene 0.012 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-19-3’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-33 1/5 
Date Analyzed: 07/16/10 Data File: 071616.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 104 50 150 
Benzo(a)anthracene-d12 111 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 1.2 
Chrysene 2.0 ve 
Benzo(a)pyrene 1.5 
Benzo(b)fluoranthene 2.0 ve 
Benzo(k)fluoranthene 0.64 
Indeno(1,2,3-cd)pyrene 1.0 
Dibenz(a,h)anthracene 0.25 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-19-3’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-33 1/50 
Date Analyzed: 07/19/10 Data File: 071918.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 123 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 1.2 
Chrysene 1.9 
Benzo(a)pyrene 1.4 
Benzo(b)fluoranthene 1.9 
Benzo(k)fluoranthene 0.67 
Indeno(1,2,3-cd)pyrene 1.0 
Dibenz(a,h)anthracene 0.25 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-18-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-35 1/5 
Date Analyzed: 07/16/10 Data File: 071617.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 101 50 150 
Benzo(a)anthracene-d12 108 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.31 
Chrysene 0.53 
Benzo(a)pyrene 0.41 
Benzo(b)fluoranthene 0.71 
Benzo(k)fluoranthene 0.21 
Indeno(1,2,3-cd)pyrene 0.37 
Dibenz(a,h)anthracene 0.10 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-17-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-36 1/5 
Date Analyzed: 07/16/10 Data File: 071611.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 120 50 150 
Benzo(a)anthracene-d12 107 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.022 
Chrysene 0.028 
Benzo(a)pyrene 0.024 
Benzo(b)fluoranthene 0.028 
Benzo(k)fluoranthene 0.011 
Indeno(1,2,3-cd)pyrene 0.015 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-15-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-41 1/5 
Date Analyzed: 07/16/10 Data File: 071612.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 102 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.021 
Chrysene 0.054 
Benzo(a)pyrene 0.018 
Benzo(b)fluoranthene 0.051 
Benzo(k)fluoranthene 0.017 
Indeno(1,2,3-cd)pyrene 0.021 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-15-2.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-42 1/5 
Date Analyzed: 07/16/10 Data File: 071614.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 94 50 150 
Benzo(a)anthracene-d12 106 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.27 
Chrysene 0.30 
Benzo(a)pyrene 0.28 
Benzo(b)fluoranthene 0.29 
Benzo(k)fluoranthene 0.11 
Indeno(1,2,3-cd)pyrene 0.15 
Dibenz(a,h)anthracene 0.041 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-12-1’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-44 1/5 
Date Analyzed: 07/16/10 Data File: 071613.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 113 50 150 
Benzo(a)anthracene-d12 112 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene 0.020 
Benzo(a)pyrene 0.015 
Benzo(b)fluoranthene 0.023 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene 0.015 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-10-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/09/10 Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 007113-47 1/5 
Date Analyzed: 07/16/10 Data File: 071615.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 104 50 150 
Benzo(a)anthracene-d12 110 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene 0.043 
Chrysene 0.11 
Benzo(a)pyrene 0.32 
Benzo(b)fluoranthene 0.38 
Benzo(k)fluoranthene 0.064 
Indeno(1,2,3-cd)pyrene 0.47 
Dibenz(a,h)anthracene 0.093 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: Not Applicable Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 00-1060 mb2 1/5 
Date Analyzed: 07/19/10 Data File: 071908.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 103 50 150 
Benzo(a)anthracene-d12 110 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: Not Applicable Project: BOJO, F&BI 007113 
Date Extracted: 07/15/10 Lab ID: 00-1066 mb 1/5 
Date Analyzed: 07/16/10 Data File: 071605.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 102 50 150 
Benzo(a)anthracene-d12 112 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  007172-02 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

(Wet Wt) 
Sample 
Result 

(Wet Wt) 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Benzene mg/kg (ppm) <0.02 <0.02 nm 
Toluene mg/kg (ppm) <0.02 <0.02 nm 
Ethylbenzene mg/kg (ppm) <0.02 <0.02 nm 
Xylenes mg/kg (ppm) <0.06 <0.06 nm 
Gasoline mg/kg (ppm) 3 <2 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 0.5 84 69-120 
Toluene mg/kg (ppm) 0.5 92 70-117 
Ethylbenzene mg/kg (ppm) 0.5 89 65-123 
Xylenes mg/kg (ppm) 1.5 87 66-120 
Gasoline mg/kg (ppm) 10 90 71-131 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  007205-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

(Wet wt) 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 95 94 63-146 1 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 94 79-144 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  007113-12 (Matrix Spike) Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

(Wet wt) 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 80 78 73-135 3 
 
Laboratory Code:  Laboratory Control Sample Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 80 74-139 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  007113-21  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium mg/kg (ppm) 50 8.98  100  98 51-132  2 
Copper mg/kg (ppm) 50 47.8  113 b  98 b 53-123  14 
Zinc mg/kg (ppm) 50 1,030  553 b  250 b 40-135  75 b 
Arsenic mg/kg (ppm) 10 1.55  101  108 44-151  7 
Lead mg/kg (ppm) 20 3.77  101  99 65-126  2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  107 79-125 
Copper mg/kg (ppm) 50  100 86-114 
Zinc mg/kg (ppm) 50  103 79-120 
Arsenic mg/kg (ppm) 10  103 80-120 
Lead mg/kg (ppm) 20  107 81-120 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  

 
 QUALITY ASSURANCE RESULTS  

FOR THE ANALYSIS OF SOIL SAMPLES FOR  
TOTAL MERCURY 

USING EPA METHOD 1631E 
 
Laboratory Code:  007113-21 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury mg/kg (ppm) 0.125 <0.2 94 98 45-162 4 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 95 63-144 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270D SIM 

 
Laboratory Code:  007143-05 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benz(a)anthracene mg/kg (ppm) 0.17 0.18 56 b 65 b 47-113 15 
Chrysene mg/kg (ppm) 0.17 0.33 43 b 57 b 45-122 28 b 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 0.37 35 b 41 b 24-145 16 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 0.12 63 b 75 b 51-118 17 
Benzo(a)pyrene mg/kg (ppm) 0.17 0.20 66 b 68 b 30-134 3 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 0.17 77 b 78 b 40-138 1 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 0.039 84 b 96 b 51-122 13 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benz(a)anthracene mg/kg (ppm) 0.17 88  58-108 
Chrysene mg/kg (ppm) 0.17 95  61-112 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 91  54-119 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 90  61-123 
Benzo(a)pyrene mg/kg (ppm) 0.17 89  52-112 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 97  44-133 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 91  57-119 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270D SIM 

 
 
Laboratory Code:  007140-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 101  101  47-113 0 
Chrysene mg/kg (ppm) 0.17 <0.01 105  105  45-122 0 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 <0.01 103  107  24-145 4 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 118  112  51-118 5 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 104  101  30-134 3 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 128  131  40-138 2 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 104  109  51-122 5 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benz(a)anthracene mg/kg (ppm) 0.17 83  83  58-108 0 
Chrysene mg/kg (ppm) 0.17 92  92  61-112 0 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 82  82  54-119 0 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 93  93  61-123 0 
Benzo(a)pyrene mg/kg (ppm) 0.17 86  86  52-112 0 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 91  91  44-133 0 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 92  92  57-119 0 
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Date of Report:  07/22/10 
Date Received:  07/09/10 
Project:  BOJO, F&BI 007113  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270D SIM 

 
Laboratory Code:  007113-32 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 81  89  47-113 9 
Chrysene mg/kg (ppm) 0.17 <0.01 85  92  45-122 8 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 0.012 88  101  24-145 14 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 88  95  51-118 8 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 82  91  30-134 10 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 86  88  40-138 2 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 84  86  51-122 2 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benz(a)anthracene mg/kg (ppm) 0.17 93  58-108 
Chrysene mg/kg (ppm) 0.17 98  61-112 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 104  54-119 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 101  61-123 
Benzo(a)pyrene mg/kg (ppm) 0.17 93  52-112 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 106  44-133 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 95  57-119 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
August 2, 2010 
 
 
 
Suzanne Dudziak, Project Manager 
Greylock Consulting, LLC 
720 S 33rd St, Suite 210 
Federal Way, WA 98003 
 
Dear Ms. Dudziak: 
 
Included are the results from the testing of material submitted on July 13, 2010 from 
the BOJO, F&BI 007143 project.  There are 37 pages included in this report.  Any 
samples that may remain are currently scheduled for disposal in 30 days.  If you would 
like us to return your samples or arrange for long term storage at our offices, please 
contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
NAA0729R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 13, 2010 by Friedman & 
Bruya, Inc. from the Greylock Consulting, LLC BOJO, F&BI 007143 project.  Samples 
were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Greylock Consulting, LLC 
007143-01 RI-14-4' 
007143-02 RI-27-0-.5' 
007143-03 RI-27-2.5-3.5' 
007143-04 RI-27-6' 
007143-05 RI-20-0.5' 
007143-06 RI-20-1.5-2.5' 
007143-07 RI-20-2.5-3.5' 
007143-08 RI-20-3.5-4.5' 
007143-09 RI-20-4.5-5.5' 
007143-10 RI-1-0-1' 
007143-11 RI-1-1-2' 
007143-12 RI-9-0-1' 
007143-13 RI-9-1-2 
007143-14 RI-9-2-3' 
007143-15 RI-9-3-4' 
007143-16 RI-9A-3' 
007143-17 RI-11-0-1.5' 
007143-18 RI-11-10' 
007143-19 RI-13-4' 
007143-20 RI-2-0-1' 
007143-21 RI-2-2-2.5' 
007143-22 RI-7-4.5' 
007143-23 RI-7A-1' 
007143-24 RI-7A-2' 
007143-25 RI-7A-1' 
007143-26 RI-8-0-1.5' 
007143-27 RI-8-2.5-3.5' 
007143-28 RI-8-5.5-6' 
007143-29 RI-8-7' 
007143-30 RI-8-9' 
007143-31 RI-5-0-1' 
007143-32 RI-5/5A-1-2' 
007143-33 RI-3-0-.5' 
007143-34 RI-3-.5-1' 
007143-35 RI-3-1-2' 
007143-36 RI-3-4-5' 
007143-37 RI-3-5-6' 
007143-38 RI-4-0-.5' 
007143-39 RI-4-2-3' 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 13, 2010 by Friedman & 
Bruya, Inc. from the Greylock Consulting, LLC BOJO, F&BI 007143 project.  Samples 
were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Greylock Consulting, LLC 
007143-40 RI-4-3-4' 
007143-41 RI-6-0-1' 
007143-42 RI-6-4-5' 
007143-43 RI-6-5-6' 
007143-44 RI-31-2.5'-3.5' 
007143-45 RI-CB1 
 

 
The samples RI-27-2.5-3.5', RI-20-2.5-3.5', RI-20-3.5-4.5', RI-9-0-1', RI-2-0-1', RI-8-0-
1.5', RI-5-0-1', RI-3-0-.5', RI-4-0-.5', RI-6-0-1', and RI-31-2.5'-3.5' were sent to Amtest for 
tin analysis.  The report generated by Amtest will be forwarded to your office upon 
receipt. 
 
All quality control requirements were acceptable. 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
Date Extracted:  07/21/10 
Date Analyzed:  07/23/10 and 07/26/10 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-132) 
 
RI-1-0-1’ <0.02 <0.02 <0.02 <0.06 <2 65 
007143-10 
 
RI-9A-3’ <0.02 <0.02 <0.02 <0.06 <2 60 
007143-16 
 
RI-11-10’ <0.02 <0.02 <0.02 <0.06 <2 63 
007143-18 
 
RI-7A-1’ <0.02 <0.02 <0.02 <0.06 <2 57 
007143-25 
 
RI-8-2.5-3.5’ <0.02 <0.02 <0.02 <0.06 <2 61 
007143-27 
 
RI-5/5A-1-2’ <0.02 <0.02 <0.02 <0.06 3.3 97 
007143-32 
 
RI-6-5-6’ <0.02 <0.02 <0.02 <0.06 <2 55 
007143-43 
 
 
Method Blank <0.02 <0.02 <0.02 <0.06 <2 58 
00-1076 MB  
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
Date Extracted:  07/21/10 
Date Analyzed:  07/22/10 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
RI-14-4’ <50  <250  87 
007143-01 

 
RI-27-6’ <50  <250  86 
007143-04 

 
RI-13-4’ <50  <250  95 
007143-19 

 
RI-7A-1’ 2,700 x 7,300  90 
007143-23 

 
RI-5-0-1’ 480 x 930  86 
007143-31 
 
 
Method Blank <50 <250 91 
00-1093 MB  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-27-2.5-3.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-03 
Date Analyzed: 07/21/10 13:09:08 Data File: 007143-03.056 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  116 60 125 
Indium  98 60 125 
Holmium  98 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 27.5 
Copper 62.7 
Zinc 1,190 
Arsenic 9.94 
Lead  551 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-20-2.5-3.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-07 
Date Analyzed: 07/21/10 13:13:01 Data File: 007143-07.057 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  103 60 125 
Indium  94 60 125 
Holmium  94 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 11.4 
Copper 12.6 
Zinc 70.1 
Arsenic 4.42 
Lead 2.13 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-20-3.5-4.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-08 
Date Analyzed: 07/21/10 13:16:53 Data File: 007143-08.058 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  100 60 125 
Indium  96 60 125 
Holmium  94 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 5.40 
Copper 4.44 
Zinc 15.8 
Arsenic 2.04 
Lead 1.28 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-9-0-1’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-12 
Date Analyzed: 07/21/10 12:57:31 Data File: 007143-12.053 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  111 60 125 
Indium  99 60 125 
Holmium  101 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 17.8 
Copper 39.2 
Zinc 75.4 
Arsenic 2.19 
Lead 13.3 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-2-0-1’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-20 
Date Analyzed: 07/21/10 13:20:46 Data File: 007143-20.059 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  105 60 125 
Indium  99 60 125 
Holmium  96 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 12.0 
Copper 13.5 
Zinc 83.0 
Arsenic 3.12 
Lead 42.1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-8-0-1.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-26 
Date Analyzed: 07/21/10 13:24:39 Data File: 007143-26.060 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  105 60 125 
Indium  94 60 125 
Holmium  97 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 24.8 
Copper 31.0 
Zinc  102 
Arsenic 4.27 
Lead 61.0 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-5-0-1’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-31 x10 
Date Analyzed: 07/29/10 17:20:25 Data File: 007143-31 x10.056 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  118 60 125 
Indium  104 60 125 
Holmium  103 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 82.8 
Copper  423 
Zinc 1,610 
Arsenic 31.6 
Lead  710 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-3-0-.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-33 
Date Analyzed: 07/21/10 13:36:18 Data File: 007143-33.063 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  107 60 125 
Indium  92 60 125 
Holmium  93 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium  132 
Copper  828 
Zinc  893 
Arsenic 14.5 
Lead  223 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-4-0-.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-38 x10 
Date Analyzed: 07/29/10 17:24:18 Data File: 007143-38 x10.057 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  116 60 125 
Indium  104 60 125 
Holmium  99 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium  280 
Copper  188 
Zinc  857 
Arsenic 25.8 
Lead  596 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-6-0-1' Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-41 
Date Analyzed: 07/21/10 13:44:03 Data File: 007143-41.065 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  108 60 125 
Indium  92 60 125 
Holmium  94 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 10.1 
Copper 23.4 
Zinc 39.6 
Arsenic 3.40 
Lead 13.2 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-31-2.5'-3.5' Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: 007143-44 
Date Analyzed: 07/21/10 13:47:56 Data File: 007143-44.066 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  99 60 125 
Indium  93 60 125 
Holmium  93 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 6.27 
Copper 4.44 
Zinc 60.6 
Arsenic 1.35 
Lead 1.38 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: I0-386 mb 
Date Analyzed: 07/21/10 12:49:46 Data File: I0-386 mb.051 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  96 60 125 
Indium  96 60 125 
Holmium  95 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium <1 
Copper <1 
Zinc <1 
Arsenic <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: BOJO, F&BI 007143  
Date Extracted: 07/20/10 Lab ID: I0-386 mb 
Date Analyzed: 07/29/10 17:12:41 Data File: I0-386 mb.054 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  108 60 125 
Indium  100 60 125 
Holmium  98 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium <1 
Copper <1 
Zinc <1 
Arsenic <1 
Lead <1 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
Date Extracted:  07/20/10 
Date Analyzed:  07/21/10 
 

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES 
FOR TOTAL MERCURY 

USING EPA METHOD 1631E 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 

Sample ID Total Mercury 
Laboratory ID 
 
RI-27-2.5-3.5’ 1.2 
007143-03 

 
RI-20-2.5-3.5’ <0.2 
007143-07 

 
RI-20-3.5-4.5’ <0.2 
007143-08 

 
RI-9-0-1’ <0.2 
007143-12 

 
RI-2-0-1’ <0.2 
007143-20 

 
RI-8-0-1.5’ <0.2 
007143-26 

 
RI-5-0-1’ 0.2 
007143-31 

 
RI-3-0-.5’ <0.2 
007143-33 

 
RI-4-0-.5’ <0.2 
007143-38 

 
RI-6-0-1’ <0.2 
007143-41 

 
RI-31-2.5’-3.5’ <0.2 
007143-44 

 
Method Blank <0.2 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-27-0-.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-02 1/5 
Date Analyzed: 07/21/10 Data File: 072113.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 91 50 150 
Benzo(a)anthracene-d12 92 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.056 
Anthracene <0.01 
Fluoranthene 0.057 
Pyrene 0.054 
Benz(a)anthracene 0.026 
Chrysene 0.040 
Benzo(a)pyrene 0.029 
Benzo(b)fluoranthene 0.047 
Benzo(k)fluoranthene 0.013 
Indeno(1,2,3-cd)pyrene 0.023 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.023 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-27-2.5-3.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-03 1/5 
Date Analyzed: 07/21/10 Data File: 072117.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 96 50 150 
Benzo(a)anthracene-d12 91 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.045 
Anthracene <0.01 
Fluoranthene 0.12 
Pyrene 0.14 
Benz(a)anthracene 0.052 
Chrysene 0.11 
Benzo(a)pyrene 0.063 
Benzo(b)fluoranthene 0.11 
Benzo(k)fluoranthene 0.031 
Indeno(1,2,3-cd)pyrene 0.050 
Dibenz(a,h)anthracene 0.011 
Benzo(g,h,i)perylene 0.054 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-20-0.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-05 1/5 
Date Analyzed: 07/21/10 Data File: 072110.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 88 50 150 
Benzo(a)anthracene-d12 89 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene 0.011 
Fluorene <0.01 
Phenanthrene 0.17 
Anthracene 0.029 
Fluoranthene 0.48 
Pyrene 0.41 
Benz(a)anthracene 0.18 
Chrysene 0.33 
Benzo(a)pyrene 0.20 
Benzo(b)fluoranthene 0.37 
Benzo(k)fluoranthene 0.12 
Indeno(1,2,3-cd)pyrene 0.17 
Dibenz(a,h)anthracene 0.039 
Benzo(g,h,i)perylene 0.16 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-20-1.5-2.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-06 1/50 
Date Analyzed: 07/23/10 Data File: 072310.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 92 50 150 
Benzo(a)anthracene-d12 88 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.22 
Acenaphthylene <0.1 
Acenaphthene 0.13 
Fluorene 0.16 
Phenanthrene 1.5 
Anthracene 0.55 
Fluoranthene 1.7 
Pyrene 1.5 
Benz(a)anthracene 0.65 
Chrysene 0.93 
Benzo(b)fluoranthene 0.82 
Benzo(k)fluoranthene 0.30 
Benzo(a)pyrene 0.62 
Indeno(1,2,3-cd)pyrene 0.37 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene 0.37 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-11-0-1.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-17 1/100 
Date Analyzed: 07/21/10 Data File: 072120.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 146 50 150 
Benzo(a)anthracene-d12 115 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.2 
Acenaphthylene <0.2 
Acenaphthene <0.2 
Fluorene <0.2 
Phenanthrene 0.61 
Anthracene <0.2 
Fluoranthene <0.2 
Pyrene <0.2 
Benz(a)anthracene <0.2 
Chrysene 0.78 
Benzo(a)pyrene <0.2 
Benzo(b)fluoranthene 0.23 
Benzo(k)fluoranthene <0.2 
Indeno(1,2,3-cd)pyrene <0.2 
Dibenz(a,h)anthracene <0.2 
Benzo(g,h,i)perylene 0.29 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-2-0-1’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-20 1/5 
Date Analyzed: 07/23/10 Data File: 072231.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 113 50 150 
Benzo(a)anthracene-d12 95 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.010 
Anthracene <0.01 
Fluoranthene 0.012 
Pyrene 0.013 
Benz(a)anthracene <0.01 
Chrysene 0.013 
Benzo(b)fluoranthene 0.022 
Benzo(k)fluoranthene <0.01 
Benzo(a)pyrene 0.011 
Indeno(1,2,3-cd)pyrene 0.024 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.024 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-8-0-1.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-26 1/5 
Date Analyzed: 07/21/10 Data File: 072115.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 93 50 150 
Benzo(a)anthracene-d12 86 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.023 
Anthracene <0.01 
Fluoranthene 0.039 
Pyrene 0.034 
Benz(a)anthracene 0.021 
Chrysene 0.024 
Benzo(a)pyrene 0.022 
Benzo(b)fluoranthene 0.029 
Benzo(k)fluoranthene 0.010 
Indeno(1,2,3-cd)pyrene 0.017 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.017 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-4-0-.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-38 1/5 
Date Analyzed: 07/23/10 Data File: 072320.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 93 50 150 
Benzo(a)anthracene-d12 94 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.15 
Acenaphthylene 0.019 
Acenaphthene 0.35 
Fluorene 0.25 
Phenanthrene 2.0 
Anthracene 0.51 
Fluoranthene 2.1 
Pyrene 1.8 
Benz(a)anthracene 0.85 
Chrysene 0.99 
Benzo(a)pyrene 0.60 
Benzo(b)fluoranthene 1.1 
Benzo(k)fluoranthene 0.46 
Indeno(1,2,3-cd)pyrene 0.68 
Dibenz(a,h)anthracene 0.15 
Benzo(g,h,i)perylene 0.70 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-6-0-1’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-41 1/5 
Date Analyzed: 07/23/10 Data File: 072308.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 98 50 150 
Benzo(a)anthracene-d12 96 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene 0.016 
Fluorene 0.012 
Phenanthrene 0.11 
Anthracene 0.028 
Fluoranthene 0.12 
Pyrene 0.11 
Benz(a)anthracene 0.051 
Chrysene 0.062 
Benzo(a)pyrene 0.054 
Benzo(b)fluoranthene 0.064 
Benzo(k)fluoranthene 0.028 
Indeno(1,2,3-cd)pyrene 0.037 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.037 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-31-2.5’-3.5’ Client: Greylock Consulting, LLC 
Date Received: 07/13/10 Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 007143-44 1/5 
Date Analyzed: 07/23/10 Data File: 072309.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 92 50 150 
Benzo(a)anthracene-d12 94 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: BOJO, F&BI 007143  
Date Extracted: 07/21/10 Lab ID: 00-1094 mb 1/5 
Date Analyzed: 07/21/10 Data File: 072108.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 86 50 150 
Benzo(a)anthracene-d12 83 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
Date Extracted:  07/21/10 
Date Analyzed:  07/23/10 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR PCBs REPORTED AS AROCLORS 

USING EPA METHOD 8082A 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 
 Aroclor Surrogate 
Sample ID 1221 1232 1016 1242 1248 1254 1260 (% Rec.) 
Laboratory ID        (Limit 50-150) 
 
RI-2-0-1’ <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 112 
007143-20 

 
 
Method Blank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 107 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  007199-01 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

(Wet Wt) 
Sample 
Result 

(Wet Wt) 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Benzene mg/kg (ppm) <0.02 <0.02 nm 
Toluene mg/kg (ppm) <0.02 <0.02 nm 
Ethylbenzene mg/kg (ppm) <0.02 <0.02 nm 
Xylenes mg/kg (ppm) <0.06 <0.06 nm 
Gasoline mg/kg (ppm) <2 <2 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 0.5 83 66-121 
Toluene mg/kg (ppm) 0.5 86 72-128 
Ethylbenzene mg/kg (ppm) 0.5 84 69-132 
Xylenes mg/kg (ppm) 1.5 85 69-131 
Gasoline mg/kg (ppm) 10 125 61-153 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  007143-04 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

(Wet wt) 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 82 87 73-135 6 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 84 74-139 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  007143-12  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium mg/kg (ppm) 50 17.8  95 b  88 b 51-132  8 
Copper mg/kg (ppm) 50 39.2  119 b  63 b 53-123  62 b 
Zinc mg/kg (ppm) 50 75.4  134 b  105 b 40-135  24 b 
Arsenic mg/kg (ppm) 10 2.19  107 b  100 b 44-151  7 
Lead mg/kg (ppm) 20 13.3  111 b  106 b 65-126  5 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  90 79-125 
Copper mg/kg (ppm) 50  98 86-114 
Zinc mg/kg (ppm) 50  106 79-120 
Arsenic mg/kg (ppm) 10  108 80-120 
Lead mg/kg (ppm) 20  102 81-120 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 

 
QUALITY ASSURANCE RESULTS  

FOR THE ANALYSIS OF SOIL SAMPLES FOR  
TOTAL MERCURY 

USING EPA METHOD 1631E 
 
Laboratory Code:  007143-12 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury mg/kg (ppm) 0.125 <0.2 110 105 45-162 5 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 134 63-144 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270D SIM 

 
Laboratory Code:  007143-05 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 <0.01 83  86  33-140 4 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 83  86  43-128 4 
Acenaphthene mg/kg (ppm) 0.17 0.011 81  83  58-108 2 
Fluorene mg/kg (ppm) 0.17 <0.01 75  78  57-113 4 
Phenanthrene mg/kg (ppm) 0.17 0.17 77 b 80 b 45-124 4 
Anthracene mg/kg (ppm) 0.17 0.029 72  76  42-132 5 
Fluoranthene mg/kg (ppm) 0.17 0.48 37 b 46 b 50-125 22 b 
Pyrene mg/kg (ppm) 0.17 0.41 47 b 61 b 41-135 26 b 
Benz(a)anthracene mg/kg (ppm) 0.17 0.18 56 b 65 b 47-113 15 
Chrysene mg/kg (ppm) 0.17 0.33 43 b 57 b 45-122 28 b 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 0.37 35 b 41 b 24-145 16 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 0.12 63 b 75 b 51-118 17 
Benzo(a)pyrene mg/kg (ppm) 0.17 0.20 66 b 68 b 30-134 3 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 0.17 77 b 78 b 40-138 1 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 0.039 84 b 96 b 51-122 13 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 0.16 75 b 78 b 54-115 4 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 92  72-112 
Acenaphthylene mg/kg (ppm) 0.17 93  63-110 
Acenaphthene mg/kg (ppm) 0.17 91  70-111 
Fluorene mg/kg (ppm) 0.17 84  69-110 
Phenanthrene mg/kg (ppm) 0.17 91  68-111 
Anthracene mg/kg (ppm) 0.17 86  67-110 
Fluoranthene mg/kg (ppm) 0.17 91  62-114 
Pyrene mg/kg (ppm) 0.17 90  61-114 
Benz(a)anthracene mg/kg (ppm) 0.17 88  58-108 
Chrysene mg/kg (ppm) 0.17 95  61-112 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 91  54-119 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 90  61-123 
Benzo(a)pyrene mg/kg (ppm) 0.17 89  52-112 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 97  44-133 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 91  57-119 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 90  60-116 
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Date of Report:  08/02/10 
Date Received:  07/13/10 
Project:  BOJO, F&BI 007143 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

POLYCHLORINATED BIPHENYLS AS  
AROCLOR 1016/1260 BY EPA METHOD 8082A 

 
 
Laboratory Code:  007212-08 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) <0.1 <0.1 nm 
Aroclor 1260 mg/kg (ppm) <0.1 <0.1 nm 
 
Laboratory Code:  Laboratory Control Sample  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
% Recovery 

LCS 

 
% Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) 0.8 95 93 60-142 2 
Aroclor 1260 mg/kg (ppm) 0.8 106 101 63-144 5 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
January 6, 2011 
 
 
 
Suzanne Dudziak, Project Manager 
Greylock Consulting, LLC 
720 S 333rd St, Suite 210 
Federal Way, WA 98003 
 
Dear Ms. Dudziak: 
 
Included are the additional results from the testing of material submitted on October 8, 
2010 from the Bojo RI/FS, F&BI 010099 project.  There is 1 page included in this 
report.   
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
GRL0106R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 8, 2010 by Friedman & 
Bruya, Inc. from the Greylock Consulting, LLC Bojo RI/FS project.  Samples were 
logged in under the laboratory ID’s listed below. 
 
Laboratory ID Greylock Consulting, LLC 
010099-01 MW-1 
010099-02 MW-2 
010099-03 MW-3 
010099-04 MW-4 
010099-05 MW-5 
010099-06 MW-6 
010099-07 MW-7 
010099-08 MW-8 
010099-09 MW-9 
010099-10 MW-10 
010099-11 Trip Blank 
 
 
 
The samples were sent to Aquatic Research for TDS analysis.  Review of the enclosed 
report indicates that all quality assurance were acceptable.   
 
All quality control requirements were acceptable. 
 



AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 ATJRORA AVEI{UE NORT}I, SEATTLE, WA 98103

PHONE: Q06)632-2715 tr'AX: Q06)632-24r7

ASE I'ILE NUMBER: ['81007-48 PAGE 1

REPORT DATE: 0rl04ttL
DATE SAMPLED: 10/06/10 DATE RECEMD: r2t29tl0
FINAL RDPORT, LABORATORY ANALYS$ OF SELECTED PARAMETERS ON WATER

IROM TRIEDMAN & BRIryA" INC. / PRO'ECT NO. O1OO99

CASE NARRATIVE

env\rat€rsampleswerereceivedbythelaboratory ingoodcondi t ionandanalyzedaccordingtothecfra inofcustody.  Sampleswerereceivedand
nalyzedouts ideof theholdingt ime. Nodi f f icul t ieswereencounteredinthepreparat ionoranalysisof thesesamples.  Sampledatafol louiswhi le

data is contained on subsequent pages

SAMPLEDATA
TDS

SAMPLEID (melL)
MW-1 1 1 5
MW-2 202
MW-3 417
MW4 208
MW-5 o t z

MW-6 2503
MW-7 t717
MW-8 6099
MW.9 408
MW-10 6016



AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AI]RORAAVEI\T]E NORTII, SEATTLE, WA 98103

PHOIIIE: Q06)632-27r5 FAX: Q06)632-24r7

FILE NUMBER: FBI007-48 PAGE 3

REPORT DATE: 0rt04ttr
DATE SAMPLED: r0t06tl0 DATE RECEMDi r2t2ett0
F'INAL RDPORT, LABORATORY ANALYSIS OF'SELECTED PARAMETERS ON WATER

FR.OM TRIEDMAN & BRUYA. INC. / PRCIIBCT NO. O1OO99

QA/QC DATA

QC PARAMETER

METHOD

DATE ANALYZED

DETECTIONLIMT

Dt'PLICATB

SAN4PLE ID

ORIGINAL

DUPLICATE

RPD

SPIKE SAMPLE

SAMPLEID

ORIGINAL

SPIKED SAMPLE

SPIKE ADDED

%RECOVERY

QC CIIECK

FOUND

TRUE
o/oRECOVERY

BLANK

TDS
(me/L)

sMl8 2540C
01t03t11

5.0

MW-10
6016
6371

5.73%

NA

NA

<5.0

NA = NOT APPUCABLE oR NoT AVNLABLE.
NC = NOT CAICULABLE DUE To oNE oR MoRE VALUES BEING BELOW IIIE DETECTION LIMT.

SUBMTTED BY:

Steven Lazoff
Laboratory Director
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
January 10, 2011 
 
 
 
Suzanne Dudziak, Project Manager 
Greylock Consulting, LLC 
720 S 33rd St, Suite 210 
Federal Way, WA 98003 
 
Dear Ms. Dudziak: 
 
Included is the amended report from the testing of material submitted on October 7, 
2010 from the BOJO RI/FS, F&BI 010099 project.  Per your request, the cPAH 
reporting limits have been lowered. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
GRL1025R.DOC 
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ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
October 25, 2010 
 
 
 
Suzanne Dudziak, Project Manager 
Greylock Consulting, LLC 
720 S 33rd St, Suite 210 
Federal Way, WA 98003 
 
Dear Ms. Dudziak: 
 
Included are the results from the testing of material submitted on October 7, 2010 from 
the BOJO RI/FS, F&BI 010099 project.  There are 60 pages included in this report.  
Any samples that may remain are currently scheduled for disposal in 30 days.  If you 
would like us to return your samples or arrange for long term storage at our offices, 
please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
GRL1025R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 7, 2010 by Friedman & 
Bruya, Inc. from the Greylock Consulting, LLC BOJO RI/FS, F&BI 010099  project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Greylock Consulting, LLC 
010099-01 MW-1 
010099-02 MW-2 
010099-03 MW-3 
010099-04 MW-4 
010099-05 MW-5 
010099-06 MW-6 
010099-07 MW-7 
010099-08 MW-8 
010099-09 MW-9 
010099-10 MW-10 
010099-11 Trip Blank 
 
 
 
The NWTPH-Gx laboratory control sample exceeded the acceptance criteria.  No 
analyte was detected in the samples, therefore the data were acceptable. 
 
All other quality control requirements were acceptable. 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
Date Extracted:  10/14/10 
Date Analyzed:  10/14/10 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 51-134)  
 
MW-1 <100 67 
010099-01 
 
MW-2 <100 66 
010099-02 
 
MW-3 <100 70 
010099-03 
 
MW-4 <100 61 
010099-04 
 
MW-5 <100 67 
010099-05 
 
MW-6 <100 75 
010099-06 
 
MW-7 <100 76 
010099-07 
 
MW-8 <100 75 
010099-08 
 
MW-9 <100 75 
010099-09 
 
MW-10 <100 65 
010099-10 
 
Method Blank <100 67 
00-1617 MB  
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
Date Extracted:  10/11/10 
Date Analyzed:  10/15/10 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 51-134) 
 
MW-1 <50  <250  86 
010099-01 

 
MW-2 <50 <250 73 
010099-02 

 
MW-3 <50 <250 86 
010099-03 

 
MW-4 190  <250 76 
010099-04 

 
MW-5 <50 <250 82 
010099-05 

 
MW-6 <50 <250 71 
010099-06 

 
MW-7 <50 <250 91 
010099-07 

 
MW-8 <50 <250 90 
010099-08 

 
MW-9 <50 <250 87 
010099-09 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
Date Extracted:  10/11/10 
Date Analyzed:  10/15/10 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 51-134) 
 
MW-10 <50 <250 87 
010099-10 
 
 
Method Blank <50 <250 92 
00-1626 MB  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-1 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-01 
Date Analyzed: 10/13/10 Data File: 010099-01.010 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  83 60 125 
Indium  81 60 125 
Holmium  84 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc 43.7 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-2 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-02 
Date Analyzed: 10/13/10 Data File: 010099-02.013 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  86 60 125 
Indium  84 60 125 
Holmium  85 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc 2.76 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-3 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-03 
Date Analyzed: 10/13/10 Data File: 010099-03.014 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  93 60 125 
Indium  81 60 125 
Holmium  91 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper 1.44 
Zinc 3.22 
Arsenic 1.11 
Cadmium <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-4 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-04 
Date Analyzed: 10/13/10 Data File: 010099-04.035 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  111 60 125 
Indium  101 60 125 
Holmium  107 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc 3.38 
Arsenic <1 
Cadmium <1 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 9 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-5 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-05 
Date Analyzed: 10/13/10 Data File: 010099-05.036 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  107 60 125 
Indium  95 60 125 
Holmium  102 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 2.78 
Copper 2.14 
Zinc 7.46 
Arsenic 8.00 
Cadmium <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-6 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-06 
Date Analyzed: 10/13/10 Data File: 010099-06.037 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  91 60 125 
Indium  77 60 125 
Holmium  89 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 2.07 
Copper 13.1 
Zinc 7.65 
Arsenic 8.80 
Cadmium <1 
Lead 1.03 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-7 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-07 
Date Analyzed: 10/13/10 Data File: 010099-07.038 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  94 60 125 
Indium  77 60 125 
Holmium  89 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 1.52 
Copper 9.52 
Zinc 14.8 
Arsenic 7.29 
Cadmium <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-8 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-08 x10 
Date Analyzed: 10/13/10 Data File: 010099-08 x10.059 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  95 60 125 
Indium  83 60 125 
Holmium  89 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 19.7 
Copper 37.6 
Zinc 42.7 
Arsenic 24.3 
Cadmium <10 
Lead <10 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-9 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-09 
Date Analyzed: 10/13/10 Data File: 010099-09.061 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  95 60 125 
Indium  83 60 125 
Holmium  91 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper 1.03 
Zinc 7.32 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW-10 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-10 x10 
Date Analyzed: 10/13/10 Data File: 010099-10 x10.060 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  98 60 125 
Indium  80 60 125 
Holmium  93 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 11.0 
Copper 34.2 
Zinc 32.7 
Arsenic 26.4 
Cadmium <10 
Lead <10 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: I0-576 mb 
Date Analyzed: 10/13/10 Data File: I0-576 mb.008 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  84 60 125 
Indium  83 60 125 
Holmium  87 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc <1 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-1 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-01 
Date Analyzed: 10/15/10 Data File: 010099-01.014 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  99 60 125 
Indium  94 60 125 
Holmium  94 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc 7.94 
Arsenic <1 
Cadmium <1 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 17

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-2 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-02 
Date Analyzed: 10/15/10 Data File: 010099-02.039 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  108 60 125 
Indium  97 60 125 
Holmium  100 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc 1.82 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-3 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-03 
Date Analyzed: 10/15/10 Data File: 010099-03.023 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  110 60 125 
Indium  96 60 125 
Holmium  99 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper 1.43 
Zinc 2.01 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-4 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-04 
Date Analyzed: 10/15/10 Data File: 010099-04.024 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  107 60 125 
Indium  96 60 125 
Holmium  101 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc 1.57 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-5 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-05 
Date Analyzed: 10/15/10 Data File: 010099-05.027 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  104 60 125 
Indium  93 60 125 
Holmium  100 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 1.19 
Copper 1.90 
Zinc 3.93 
Arsenic 3.48 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-6 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-06 
Date Analyzed: 10/15/10 Data File: 010099-06.028 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  100 60 125 
Indium  80 60 125 
Holmium  92 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 1.39 
Copper 11.6 
Zinc 3.41 
Arsenic 7.01 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-7 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-07 
Date Analyzed: 10/15/10 Data File: 010099-07.040 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  95 60 125 
Indium  81 60 125 
Holmium  88 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 1.32 
Copper 10.5 
Zinc 5.40 
Arsenic 5.66 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-8 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-08 
Date Analyzed: 10/15/10 Data File: 010099-08.030 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  93 60 125 
Indium  68 60 125 
Holmium  81 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 2.83 
Copper 36.0 
Zinc 3.52 
Arsenic 23.7 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-9 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-09 
Date Analyzed: 10/15/10 Data File: 010099-09.041 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  105 60 125 
Indium  91 60 125 
Holmium  96 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper 1.18 
Zinc 1.99 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW-10 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-10 
Date Analyzed: 10/15/10 Data File: 010099-10.032 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  89 60 125 
Indium  66 60 125 
Holmium  80 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 3.08 
Copper 33.8 
Zinc 3.76 
Arsenic 22.3 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: I0-577 mb 
Date Analyzed: 10/15/10 Data File: I0-577 mb.018 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  108 60 125 
Indium  100 60 125 
Holmium  97 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc <1 
Arsenic <1 
Cadmium <1 
Lead <1 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
Date Extracted:  10/12/10 
Date Analyzed:  10/13/10 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR DISSOLVED MERCURY 
USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Dissolved Mercury 
Laboratory ID 
 
MW-1 <0.025 
010099-01 

 
MW-2 <0.025 
010099-02 

 
MW-3 <0.025 
010099-03 

 
MW-4 <0.025 
010099-04 

 
MW-5 <0.025 
010099-05 

 
MW-6 <0.025 
010099-06 

 
MW-7 <0.025 
010099-07 

 
MW-8 <0.025 
010099-08 

 
MW-9 <0.025 
010099-09 

 
MW-10 <0.025 
010099-10 

 
 
Method Blank <0.025 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
Date Extracted:  10/12/10 
Date Analyzed:  10/13/10 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR TOTAL MERCURY 

USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Total Mercury 
Laboratory ID 
 
MW-1 <0.025 
010099-01 

 
MW-2 <0.025 
010099-02 

 
MW-3 <0.025 
010099-03 

 
MW-4 <0.025 
010099-04 

 
MW-5 <0.025 
010099-05 

 
MW-6 <0.025 
010099-06 

 
MW-7 <0.025 
010099-07 

 
MW-8 <0.025 
010099-08 

 
MW-9 0.029 
010099-09 

 
MW-10 <0.025 
010099-10 

 
 
Method Blank <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-1 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-01 
Date Analyzed: 10/13/10 Data File: 101237.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 63 127 
Toluene-d8 97 60 129 
4-Bromofluorobenzene 114 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-2 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-02 
Date Analyzed: 10/13/10 Data File: 101238.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 63 127 
Toluene-d8 96 60 129 
4-Bromofluorobenzene 114 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-3 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-03 
Date Analyzed: 10/13/10 Data File: 101239.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 63 127 
Toluene-d8 97 60 129 
4-Bromofluorobenzene 115 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-4 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-04 
Date Analyzed: 10/13/10 Data File: 101240.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 63 127 
Toluene-d8 97 60 129 
4-Bromofluorobenzene 104 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-5 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-05 
Date Analyzed: 10/13/10 Data File: 101241.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 63 127 
Toluene-d8 96 60 129 
4-Bromofluorobenzene 107 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-6 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-06 
Date Analyzed: 10/13/10 Data File: 101242.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 63 127 
Toluene-d8 96 60 129 
4-Bromofluorobenzene 108 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-7 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-07 
Date Analyzed: 10/13/10 Data File: 101243.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 63 127 
Toluene-d8 97 60 129 
4-Bromofluorobenzene 110 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-8 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-08 
Date Analyzed: 10/13/10 Data File: 101244.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 104 63 127 
Toluene-d8 96 60 129 
4-Bromofluorobenzene 109 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-9 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-09 
Date Analyzed: 10/13/10 Data File: 101245.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 63 127 
Toluene-d8 96 60 129 
4-Bromofluorobenzene 108 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene 0.52 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW-10 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 010099-10 
Date Analyzed: 10/13/10 Data File: 101246.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 63 127 
Toluene-d8 95 60 129 
4-Bromofluorobenzene 109 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/12/10 Lab ID: 001640 mb 
Date Analyzed: 10/12/10 Data File: 101222.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 63 127 
Toluene-d8 95 60 129 
4-Bromofluorobenzene 112 51 145 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-1 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-01 
Date Analyzed: 10/15/10 Data File: 101512.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 79 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-2 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-02 
Date Analyzed: 10/15/10 Data File: 101517.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 97 50 150 
Benzo(a)anthracene-d12 84 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-3 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-03 
Date Analyzed: 10/15/10 Data File: 101513.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 98 50 150 
Benzo(a)anthracene-d12 87 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-4 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-04 
Date Analyzed: 10/15/10 Data File: 101520.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 98 50 150 
Benzo(a)anthracene-d12 86 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-5 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-05 
Date Analyzed: 10/21/10 Data File: 102023.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 73 50 150 
Benzo(a)anthracene-d12 67 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-6 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-06 
Date Analyzed: 10/21/10 Data File: 102024.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 86 50 150 
Benzo(a)anthracene-d12 83 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene 0.022 
Chrysene 0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-7 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-07 
Date Analyzed: 10/15/10 Data File: 101519.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 61 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-8 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-08 
Date Analyzed: 10/15/10 Data File: 101514.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 98 50 150 
Benzo(a)anthracene-d12 43 ip 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-9 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-09 
Date Analyzed: 10/15/10 Data File: 101515.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 108 50 150 
Benzo(a)anthracene-d12 100 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: MW-10 Client: Greylock Consulting, LLC 
Date Received: 10/07/10 Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/10 Lab ID: 010099-10 
Date Analyzed: 10/15/10 Data File: 101516.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 45 ip 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: BOJO RI/FS, F&BI 010099  
Date Extracted: 10/11/25 Lab ID: 00-1625 mb 
Date Analyzed: 10/15/10 Data File: 101507.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 92 50 150 
Benzo(a)anthracene-d12 87 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TPH AS GASOLINE 

USING METHOD NWTPH-Gx  
 
Laboratory Code:  010099-02 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 139 vo 69-134 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample Silica Gel  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 96 97 58-134 1 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  010099-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium ug/L (ppb) 20 <1  95  106 67-132  11 
Copper ug/L (ppb) 20 <1  102  98 50-144  4 
Zinc ug/L (ppb) 50 43.7  87 b  109 b 46-148  22 b 
Arsenic ug/L (ppb) 10 <1  110  108 56-167  2 
Cadmium ug/L (ppb) 5 <1  101  104 86-118  3 
Lead ug/L (ppb) 10 <1  106  102 76-125  4 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium ug/L (ppb) 20  94 66-135 
Copper ug/L (ppb) 20  98 66-134 
Zinc ug/L (ppb) 50  90 57-135 
Arsenic ug/L (ppb) 10  105 55-128 
Cadmium ug/L (ppb) 5  104 66-135 
Lead ug/L (ppb) 10  102 67-135 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 200.8  
 
Laboratory Code:  010099-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium ug/L (ppb) 20 <1  122  106 67-132  14 
Copper ug/L (ppb) 20 <1  111  110 50-144  1 
Zinc ug/L (ppb) 50 7.94  121  122 46-148  1 
Arsenic ug/L (ppb) 10 <1  119  121 56-167  2 
Cadmium ug/L (ppb) 5 <1  108  113 86-118  5 
Lead ug/L (ppb) 10 <1  115  107 76-125  7 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium ug/L (ppb) 20  114 66-135 
Copper ug/L (ppb) 20  114 66-134 
Zinc ug/L (ppb) 50  119 57-135 
Arsenic ug/L (ppb) 10  114 55-128 
Cadmium ug/L (ppb) 5  119 66-135 
Lead ug/L (ppb) 10  111 67-135 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  

DISSOLVED MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  010099-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.5 <0.2 89 100 48-160 12 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury ug/L (ppb) 0.5 98 79-126 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  010099-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.5 <0.025 97 100 48-160 3 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury ug/L (ppb) 0.5 107 79-126 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260C 

 
Laboratory Code:  010099-08  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane ug/L (ppb) 50 <10 81  10-172 
Chloromethane ug/L (ppb) 50 <10 75  25-166 
Vinyl chloride ug/L (ppb) 50 <0.2 74  36-166 
Bromomethane ug/L (ppb) 50 <1 79  47-169 
Chloroethane ug/L (ppb) 50 <1 93  46-160 
Trichlorofluoromethane ug/L (ppb) 50 <1 65  44-165 
Acetone ug/L (ppb) 250 <10 93  10-182 
1,1-Dichloroethene ug/L (ppb) 50 <1 89  60-136 
Methylene chloride ug/L (ppb) 50 <5 85  67-132 
Methyl t-butyl ether (MTBE) ug/L (ppb) 50 <1 95  74-127 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 98  72-129 
1,1-Dichloroethane ug/L (ppb) 50 <1 97  70-128 
2,2-Dichloropropane ug/L (ppb) 50 <1 61 43-154 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 95  71-127 
Chloroform ug/L (ppb) 50 <1 96  65-132 
2-Butanone (MEK) ug/L (ppb) 250 <10 95  10-129 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 96  69-133 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 101  60-146 
1,1-Dichloropropene ug/L (ppb) 50 <1 95  69-133 
Carbon tetrachloride ug/L (ppb) 50 <1 90  56-152 
Benzene ug/L (ppb) 50 <0.35 89  76-123 
Trichloroethene ug/L (ppb) 50 <1 89  66-135 
1,2-Dichloropropane ug/L (ppb) 50 <1 94  78-125 
Bromodichloromethane ug/L (ppb) 50 <1 95  61-150 
Dibromomethane ug/L (ppb) 50 <1 95  66-141 
4-Methyl-2-pentanone ug/L (ppb) 250 <10 93  10-134 
cis-1,3-Dichloropropene ug/L (ppb) 50 <1 88  74-134 
Toluene ug/L (ppb) 50 <1 96  76-122 
trans-1,3-Dichloropropene ug/L (ppb) 50 <1 87  76-130 
1,1,2-Trichloroethane ug/L (ppb) 50 <1 98  68-131 
2-Hexanone ug/L (ppb) 250 <10 104  10-142 
1,3-Dichloropropane ug/L (ppb) 50 <1 98  71-128 
Tetrachloroethene ug/L (ppb) 50 <1 90  73-129 
Dibromochloromethane ug/L (ppb) 50 <1 103  70-139 
1,2-Dibromoethane (EDB) ug/L (ppb) 50 <1 99  69-134 
Chlorobenzene ug/L (ppb) 50 <1 91  77-122 
Ethylbenzene ug/L (ppb) 50 <1 84  69-135 
1,1,1,2-Tetrachloroethane ug/L (ppb) 50 <1 97  73-137 
m,p-Xylene ug/L (ppb) 100 <2 82 69-135 
o-Xylene ug/L (ppb) 50 <1 92  68-137 
Styrene ug/L (ppb) 50 <1 89  71-133 
Isopropylbenzene ug/L (ppb) 50 <1 84 65-142 
Bromoform ug/L (ppb) 50 <1 98  65-142 
n-Propylbenzene ug/L (ppb) 50 <1 80  58-144 
Bromobenzene ug/L (ppb) 50 <1 92  75-124 
1,3,5-Trimethylbenzene ug/L (ppb) 50 <1 83  66-137 
1,1,2,2-Tetrachloroethane ug/L (ppb) 50 <1 96  51-154 
1,2,3-Trichloropropane ug/L (ppb) 50 <1 93  53-150 
2-Chlorotoluene ug/L (ppb) 50 <1 88  66-127 
4-Chlorotoluene ug/L (ppb) 50 <1 87  65-130 
tert-Butylbenzene ug/L (ppb) 50 <1 89  65-137 
1,2,4-Trimethylbenzene ug/L (ppb) 50 <1 88  59-146 
sec-Butylbenzene ug/L (ppb) 50 <1 84  64-140 
p-Isopropyltoluene ug/L (ppb) 50 <1 90  65-141 
1,3-Dichlorobenzene ug/L (ppb) 50 <1 89  72-123 
1,4-Dichlorobenzene ug/L (ppb) 50 <1 89  69-126 
1,2-Dichlorobenzene ug/L (ppb) 50 <1 91  69-128 
1,2-Dibromo-3-chloropropane ug/L (ppb) 50 <10 106  32-164 
1,2,4-Trichlorobenzene ug/L (ppb) 50 <1 99  76-132 
Hexachlorobutadiene ug/L (ppb) 50 <1 92  60-143 
Naphthalene ug/L (ppb) 50 <1 105  44-164 
1,2,3-Trichlorobenzene ug/L (ppb) 50 <1 101  70-143 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260C 

 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Dichlorodifluoromethane ug/L (ppb) 50 88  93  25-158 6 
Chloromethane ug/L (ppb) 50 77  82  45-156 6 
Vinyl chloride ug/L (ppb) 50 76  87  50-154 13 
Bromomethane ug/L (ppb) 50 84  95  55-143 12 
Chloroethane ug/L (ppb) 50 82  89  58-146 8 
Trichlorofluoromethane ug/L (ppb) 50 88  96  50-150 9 
Acetone ug/L (ppb) 250 96  95  60-155 1 
1,1-Dichloroethene ug/L (ppb) 50 89  92  67-136 3 
Methylene chloride ug/L (ppb) 50 83  85  39-148 2 
Methyl t-butyl ether (MTBE) ug/L (ppb) 50 95  96  64-147 1 
trans-1,2-Dichloroethene ug/L (ppb) 50 98  98  68-128 0 
1,1-Dichloroethane ug/L (ppb) 50 98  97  79-121 1 
2,2-Dichloropropane ug/L (ppb) 50 90  82  58-153 9 
cis-1,2-Dichloroethene ug/L (ppb) 50 97  97  80-123 0 
Chloroform ug/L (ppb) 50 97  97  80-121 0 
2-Butanone (MEK) ug/L (ppb) 250 100  101  57-149 1 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 96  96  73-132 0 
1,1,1-Trichloroethane ug/L (ppb) 50 98  102  83-130 4 
1,1-Dichloropropene ug/L (ppb) 50 97  97  77-129 0 
Carbon tetrachloride ug/L (ppb) 50 100  102  75-158 2 
Benzene ug/L (ppb) 50 91  91  72-127 0 
Trichloroethene ug/L (ppb) 50 93  92  80-120 1 
1,2-Dichloropropane ug/L (ppb) 50 96  96  77-123 0 
Bromodichloromethane ug/L (ppb) 50 97  97  81-133 0 
Dibromomethane ug/L (ppb) 50 96  97  82-125 1 
4-Methyl-2-pentanone ug/L (ppb) 250 94  96  70-140 2 
cis-1,3-Dichloropropene ug/L (ppb) 50 97  95  82-132 2 
Toluene ug/L (ppb) 50 96  96  72-122 0 
trans-1,3-Dichloropropene ug/L (ppb) 50 98  96  80-136 2 
1,1,2-Trichloroethane ug/L (ppb) 50 98  97  75-124 1 
2-Hexanone ug/L (ppb) 250 100  101  64-152 1 
1,3-Dichloropropane ug/L (ppb) 50 98  97  76-126 1 
Tetrachloroethene ug/L (ppb) 50 93  92  76-121 1 
Dibromochloromethane ug/L (ppb) 50 103  102  84-133 1 
1,2-Dibromoethane (EDB) ug/L (ppb) 50 99  98  82-125 1 
Chlorobenzene ug/L (ppb) 50 95  95  83-114 0 
Ethylbenzene ug/L (ppb) 50 87  88  77-124 1 
1,1,1,2-Tetrachloroethane ug/L (ppb) 50 97  98  84-127 1 
m,p-Xylene ug/L (ppb) 100 87  86  83-125 1 
o-Xylene ug/L (ppb) 50 95  94  86-121 1 
Styrene ug/L (ppb) 50 95  94  85-127 1 
Isopropylbenzene ug/L (ppb) 50 87  87  87-122 0 
Bromoform ug/L (ppb) 50 106  105  74-136 1 
n-Propylbenzene ug/L (ppb) 50 84  84  74-126 0 
Bromobenzene ug/L (ppb) 50 95  94  80-121 1 
1,3,5-Trimethylbenzene ug/L (ppb) 50 87  87  80-126 0 
1,1,2,2-Tetrachloroethane ug/L (ppb) 50 94  96  66-126 2 
1,2,3-Trichloropropane ug/L (ppb) 50 92  93  67-124 1 
2-Chlorotoluene ug/L (ppb) 50 90  90  77-127 0 
4-Chlorotoluene ug/L (ppb) 50 90  90  78-128 0 
tert-Butylbenzene ug/L (ppb) 50 91  92  85-122 1 
1,2,4-Trimethylbenzene ug/L (ppb) 50 92  92  82-125 0 
sec-Butylbenzene ug/L (ppb) 50 88  88  80-125 0 
p-Isopropyltoluene ug/L (ppb) 50 96  96  82-127 0 
1,3-Dichlorobenzene ug/L (ppb) 50 94  93  85-116 1 
1,4-Dichlorobenzene ug/L (ppb) 50 94  94  84-121 0 
1,2-Dichlorobenzene ug/L (ppb) 50 96  95  85-116 1 
1,2-Dibromo-3-chloropropane ug/L (ppb) 50 105  107  57-141 2 
1,2,4-Trichlorobenzene ug/L (ppb) 50 106  103  72-130 3 
Hexachlorobutadiene ug/L (ppb) 50 103  99  53-141 4 
Naphthalene ug/L (ppb) 50 105  104  64-133 1 
1,2,3-Trichlorobenzene ug/L (ppb) 50 104  102  65-136 2 
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Date of Report:  10/25/10 
Date Received:  10/07/10 
Project:  BOJO RI/FS, F&BI 010099  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR PNA’S BY EPA METHOD 8270D SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benz(a)anthracene ug/L (ppb) 5 73  76  65-102 4 
Chrysene ug/L (ppb) 5 81  85  66-103 5 
Benzo(b)fluoranthene ug/L (ppb) 5 86  91  66-112 6 
Benzo(k)fluoranthene ug/L (ppb) 5 93  102  64-116 9 
Benzo(a)pyrene ug/L (ppb) 5 85  92  61-108 8 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 72  83  50-120 14 
Dibenz(a,h)anthracene ug/L (ppb) 5 73  86  51-115 16 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
January 21, 2011 
 
 
 
Suzanne Dudziak, Project Manager 
Greylock Consulting, LLC 
720 S 33rd St, Suite 210 
Federal Way, WA 98003 
 
Dear Ms. Dudziak: 
 
Included are the amended results from the testing of material submitted on September 
17, 2010 from the Reliable Steel, F&BI 009162 project.  Per your request, the PAH and 
mercury reporting limits were lowered. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
GRL0930R.DOC 
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Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
September 30, 2010 
 
 
 
Suzanne Dudziak, Project Manager 
Greylock Consulting, LLC 
720 S 33rd St, Suite 210 
Federal Way, WA 98003 
 
Dear Ms. Dudziak: 
 
Included are the results from the testing of material submitted on September 17, 2010 
from the Reliable Steel, F&BI 009162 project.  There are 34 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  
If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
GRL0930R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on September 17, 2010 by Friedman 
& Bruya, Inc. from the Greylock Consulting, LLC Reliable Steel, F&BI 009162  project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Greylock Consulting, LLC 
009162-01 RI-SW-1 
009162-02 RI-SW-2 
009162-03 RI-SW-3 
009162-04 RI-SW-4 
 
 
 
The 8270D internal standard failed the acceptance criteria in sample RI-SW-1 and RI-
SW-4 for di-n-octyl phthalate.  The data were flagged accordingly. 
 
The 8270C laboratory control sample and laboratory control sample duplicate failed the 
relative percent difference for hexachlorocyclopentadiene.  The analyte was not 
analyzed for, therefore the data were acceptable. 
 
All other quality control requirements were acceptable. 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
Date Extracted:  09/17/10 
Date Analyzed:  09/20/10 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 51-134) 
 
RI-SW-1 <50  <250  65 
009162-01 

 
RI-SW-2 <50  <250  64 
009162-02 

 
RI-SW-3 <50  <250  70 
009162-03 

 
RI-SW-4 <50  <250  86 
009162-04 
 
 
Method Blank <50 <250 70 
00-1483 MB  
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
Date Analyzed:  09/17/10 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TURBIDITY 

USING METHOD SM2130B 
Results Reported as NTU 

 
 Date Time 
Sample ID Sampled Sampled Turbidity 
Laboratory ID 

 
RI-SW-1 09/16/10 10:30 92.6 
009162-01 

 
RI-SW-2 09/16/10 10:20 8.11 
009162-02 

 
RI-SW-3 09/16/10 10:09 10.1 
009162-03 

 
RI-SW-4 09/16/10 09:57 14.1 
009162-04 

 
 
Method Blank   <0.5 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: RI-SW-1 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-01 
Date Analyzed: 09/23/10 Data File: 009162-01.015 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  92 60 125 
Indium  95 60 125 
Holmium  96 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper 5.26 
Zinc 14.4 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: RI-SW-2 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-02 
Date Analyzed: 09/23/10 Data File: 009162-02.012 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  94 60 125 
Indium  93 60 125 
Holmium  93 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper 3.56 
Zinc 68.2 
Arsenic <1 
Cadmium <1 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 6 

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: RI-SW-3 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-03 
Date Analyzed: 09/23/10 Data File: 009162-03.016 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  89 60 125 
Indium  96 60 125 
Holmium  100 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper 7.05 
Zinc 59.9 
Arsenic 1.09 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: RI-SW-4 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-04 
Date Analyzed: 09/23/10 Data File: 009162-04.017 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  87 60 125 
Indium  97 60 125 
Holmium  95 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper 5.32 
Zinc 22.3 
Arsenic 1.11 
Cadmium <1 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: I0-516 mb 
Date Analyzed: 09/23/10 Data File: I0-516 mb.010 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  98 60 125 
Indium  90 60 125 
Holmium  92 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc <1 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-SW-1 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-01 
Date Analyzed: 09/21/10 Data File: 009162-01.071 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  106 60 125 
Indium  111 60 125 
Holmium  103 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 7.91 
Copper 30.6 
Zinc  335 
Arsenic 1.43 
Cadmium <1 
Lead 17.5 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-SW-2 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-02 
Date Analyzed: 09/21/10 Data File: 009162-02.056 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  98 60 125 
Indium  107 60 125 
Holmium  109 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 1.14 
Copper 6.26 
Zinc  142 
Arsenic <1 
Cadmium <1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-SW-3 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-03 
Date Analyzed: 09/21/10 Data File: 009162-03.068 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  103 60 125 
Indium  98 60 125 
Holmium  105 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 1.70 
Copper 12.8 
Zinc 90.5 
Arsenic 2.21 
Cadmium <1 
Lead 1.04 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RI-SW-4 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-04 
Date Analyzed: 09/21/10 Data File: 009162-04.069 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  103 60 125 
Indium  102 60 125 
Holmium  98 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 2.48 
Copper 16.0 
Zinc 77.1 
Arsenic 1.61 
Cadmium <1 
Lead 7.35 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: NA Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: I0-515 mb 
Date Analyzed: 09/21/10 Data File: I0-515 mb.054 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  108 60 125 
Indium  108 60 125 
Holmium  106 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Copper <1 
Zinc <5 
Arsenic <1 
Cadmium <1 
Lead <1 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
Date Extracted:  09/17/10 
Date Analyzed:  09/20/10 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR DISSOLVED MERCURY 
USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Dissolved Mercury 
Laboratory ID 
 
RI-SW-1 <0.025 
009162-01 

 
RI-SW-2 <0.025 
009162-02 

 
RI-SW-3 <0.025 
009162-03 

 
RI-SW-4 <0.025 
009162-04 
 

 
Method Blank <0.025 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
Date Extracted:  09/17/10 
Date Analyzed:  09/20/10 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR TOTAL MERCURY 

USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Total Mercury 
Laboratory ID 
 
RI-SW-1 0.4 
009162-01 

 
RI-SW-2 0.038 
009162-02 

 
RI-SW-3 <0.025 
009162-03 

 
RI-SW-4 <0.025 
009162-04 

 
 
Method Blank <0.025 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-SW-1 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-01 
Date Analyzed: 09/22/10 Data File: 092213.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 73 50 150 
Benzo(a)anthracene-d12 90 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene 0.065 
Chrysene 0.12 
Benzo(a)pyrene 0.069 
Benzo(b)fluoranthene 0.14 
Benzo(k)fluoranthene 0.047 
Indeno(1,2,3-cd)pyrene 0.086 
Dibenz(a,h)anthracene 0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-SW-2 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-02 
Date Analyzed: 09/22/10 Data File: 092211.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 78 50 150 
Benzo(a)anthracene-d12 91 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-SW-3 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-03 
Date Analyzed: 09/22/10 Data File: 092212.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 71 50 150 
Benzo(a)anthracene-d12 91 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: RI-SW-4 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-04 
Date Analyzed: 09/22/10 Data File: 092210.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 77 50 150 
Benzo(a)anthracene-d12 96 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: Not Applicable Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 00-1482 mb 
Date Analyzed: 09/20/10 Data File: 092006.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 94 50 150 
Benzo(a)anthracene-d12 90 50 129 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benz(a)anthracene <0.018 
Chrysene <0.018 
Benzo(a)pyrene <0.018 
Benzo(b)fluoranthene <0.018 
Benzo(k)fluoranthene <0.018 
Indeno(1,2,3-cd)pyrene <0.018 
Dibenz(a,h)anthracene <0.018 
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Analysis For Semivolatile Compounds By EPA Method 8270D  
 
Client Sample ID: RI-SW-1 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-01 
Date Analyzed: 09/23/10 Data File: 092230.D 
Matrix: Water Instrument: GCMS3 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 50 27 76 
Phenol-d6 45 13 58 
Nitrobenzene-d5 102 55 115 
2-Fluorobiphenyl 95 51 113 
2,4,6-Tribromophenol 49 28 107 
Terphenyl-d14 85 45 119 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Dimethyl phthalate <1 
Di-n-butyl phthalate <1 
Benzyl butyl phthalate <1 
Bis(2-ethylhexyl) phthalate <10 
Di-n-octyl phthalate <1 J 
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Analysis For Semivolatile Compounds By EPA Method 8270D  
 
Client Sample ID: RI-SW-2 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-02 
Date Analyzed: 09/23/10 Data File: 092228.D 
Matrix: Water Instrument: GCMS3 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 59 27 76 
Phenol-d6 48 13 58 
Nitrobenzene-d5 99 55 115 
2-Fluorobiphenyl 89 51 113 
2,4,6-Tribromophenol 65 28 107 
Terphenyl-d14 83 45 119 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Dimethyl phthalate <1 
Di-n-butyl phthalate <1 
Benzyl butyl phthalate <1 
Bis(2-ethylhexyl) phthalate <10 
Di-n-octyl phthalate <1 
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Analysis For Semivolatile Compounds By EPA Method 8270D  
 
Client Sample ID: RI-SW-3 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-03 
Date Analyzed: 09/23/10 Data File: 092231.D 
Matrix: Water Instrument: GCMS3 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 55 27 76 
Phenol-d6 42 13 58 
Nitrobenzene-d5 98 55 115 
2-Fluorobiphenyl 93 51 113 
2,4,6-Tribromophenol 67 28 107 
Terphenyl-d14 87 45 119 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Dimethyl phthalate <1 
Di-n-butyl phthalate <1 
Benzyl butyl phthalate <1 
Bis(2-ethylhexyl) phthalate <10 
Di-n-octyl phthalate <1 
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Analysis For Semivolatile Compounds By EPA Method 8270D  
 
Client Sample ID: RI-SW-4 Client: Greylock Consulting, LLC 
Date Received: 09/17/10 Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 009162-04 
Date Analyzed: 09/23/10 Data File: 092229.D 
Matrix: Water Instrument: GCMS3 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 54 27 76 
Phenol-d6 47 13 58 
Nitrobenzene-d5 102 55 115 
2-Fluorobiphenyl 96 51 113 
2,4,6-Tribromophenol 54 28 107 
Terphenyl-d14 88 45 119 
 
 Concentration 
Compounds: ug/L (ppb)) 
 
Dimethyl phthalate <1 
Di-n-butyl phthalate <1 
Benzyl butyl phthalate <1 
Bis(2-ethylhexyl) phthalate <10 
Di-n-octyl phthalate <1 J 
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Analysis For Semivolatile Compounds By EPA Method 8270D  
 
Client Sample ID: Method Blank Client: Greylock Consulting, LLC 
Date Received: Not Applicable Project: Reliable Steel, F&BI 009162  
Date Extracted: 09/17/10 Lab ID: 00-1477 mb2 
Date Analyzed: 09/23/10 Data File: 092227.D 
Matrix: Water Instrument: GCMS3 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 57 27 76 
Phenol-d6 44 13 58 
Nitrobenzene-d5 99 55 115 
2-Fluorobiphenyl 88 51 113 
2,4,6-Tribromophenol 63 28 107 
Terphenyl-d14 79 45 119 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Dimethyl phthalate <1 
Di-n-butyl phthalate <1 
Benzyl butyl phthalate <1 
Bis(2-ethylhexyl) phthalate <10 
Di-n-octyl phthalate <1 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample Silica Gel  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 76 63 58-134 19 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
 

QUALITY ASSURANCE RESULTS  
FROM THE ANALYSIS OF WATER SAMPLES FOR TURBIDITY  

USING METHOD SM2130B 
 
Laboratory Code:  009162-02 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Turbidity NTU 8.11 8.08 0 0-20 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 200.8  
 
Laboratory Code:  009162-02  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium ug/L (ppb) 20 <1  98  99 67-132  1 
Copper ug/L (ppb) 20 3.56  111  107 50-144  4 
Zinc ug/L (ppb) 50 68.2  103 b  73 b 46-148  34 b 
Arsenic ug/L (ppb) 10 <1  108  106 56-167  2 
Cadmium ug/L (ppb) 5 <1  111  100 86-118  10 
Lead ug/L (ppb) 10 <1  106  106 76-125  0 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium ug/L (ppb) 20  104 66-135 
Copper ug/L (ppb) 20  103 66-134 
Zinc ug/L (ppb) 50  113 57-135 
Arsenic ug/L (ppb) 10  105 55-128 
Cadmium ug/L (ppb) 5  107 66-135 
Lead ug/L (ppb) 10  124 67-135 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  009162-02  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium ug/L (ppb) 20 1.14  108  118 67-132  9 
Copper ug/L (ppb) 20 6.26  105 b  99 b 50-144  6 b 
Zinc ug/L (ppb) 50  142  90 b  99 b 46-148  10 b 
Arsenic ug/L (ppb) 10 <1  105  97 56-167  8 
Cadmium ug/L (ppb) 5 <1  107  112 86-118  5 
Lead ug/L (ppb) 10 <1  108  110 76-125  2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium ug/L (ppb) 20  115 66-135 
Copper ug/L (ppb) 20  117 66-134 
Zinc ug/L (ppb) 50  106 57-135 
Arsenic ug/L (ppb) 10  107 55-128 
Cadmium ug/L (ppb) 5  108 66-135 
Lead ug/L (ppb) 10  110 67-135 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  

DISSOLVED MERCURY 
USING EPA METHOD 1631E 

 
 
 
Laboratory Code:  009162-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.5 <0.2 100 96 48-160 4 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury ug/L (ppb) 0.5 104 79-126 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
 
 
Laboratory Code:  009162-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.5 <0.2 112 108 48-160 4 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury ug/L (ppb) 0.5 106 79-126 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR PNA’S BY EPA METHOD 8270D SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benz(a)anthracene ug/L (ppb) 5 71  77  65-102 8 
Chrysene ug/L (ppb) 5 78  83  66-103 6 
Benzo(b)fluoranthene ug/L (ppb) 5 80  85  66-112 6 
Benzo(k)fluoranthene ug/L (ppb) 5 77  89  64-116 14 
Benzo(a)pyrene ug/L (ppb) 5 77  86  61-108 11 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 72  88  50-120 20 
Dibenz(a,h)anthracene ug/L (ppb) 5 71  87  51-115 20 
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Date of Report:  09/30/10 
Date Received:  09/17/10 
Project:  Reliable Steel, F&BI 009162  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR SEMIVOLATILES BY EPA METHOD 8270D  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Phenol ug/L (ppb) 75 29  29  20-59 0 
2-Chlorophenol ug/L (ppb) 75 95  91  43-101 4 
1,4-Dichlorobenzene ug/L (ppb) 50 75  78  45-103 4 
2-Methylphenol ug/L (ppb) 75 72  67  43-93 7 
N-Nitroso-di-n-propylamine ug/L (ppb) 50 82  68  45-114 19 
3-Methylphenol + 4-Methylphenol ug/L (ppb) 150 97 96 70-130 1 
2-Nitrophenol ug/L (ppb) 75 72  74  50-104 3 
2,4-Dimethylphenol ug/L (ppb) 75 84  87  38-94 4 
Benzoic acid ug/L (ppb) 75 15  13  10-53 14 
2,4-Dichlorophenol ug/L (ppb) 75 87  90  51-104 3 
1,2,4-Trichlorobenzene ug/L (ppb) 50 79  79  45-110 0 
Naphthalene ug/L (ppb) 50 74  79  42-115 7 
4-Chloro-3-methylphenol ug/L (ppb) 75 95  90  46-107 5 
Hexachlorocyclopentadiene ug/L (ppb) 50 48  59  23-131 21 vo 
2,4,6-Trichlorophenol ug/L (ppb) 75 87  92  47-118 6 
2,4,5-Trichlorophenol ug/L (ppb) 75 83  86  48-110 4 
Acenaphthene ug/L (ppb) 50 77  79  41-114 3 
2,4-Dinitrophenol ug/L (ppb) 75 75  74  44-118 1 
2,4-Dinitrotoluene ug/L (ppb) 50 85  86  46-119 1 
4-Nitrophenol ug/L (ppb) 75 49  44  15-66 11 
4,6-Dinitro-2-methylphenol ug/L (ppb) 75 76  78  38-134 3 
Hexachlorobenzene ug/L (ppb) 50 72  72  37-110 0 
Pentachlorophenol ug/L (ppb) 75 71  74  40-122 4 
Pyrene ug/L (ppb) 50 84  83  35-115 1 
Benzo(a)pyrene ug/L (ppb) 50 84  88  39-121 5 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 



J/ F- Ana I yti cal Resou rces, I n co rpo rated

-aU Analytical Chemists and Consultants

9 August 201 0

Suzanne Dudziak
Greylock Consulting, LLC
P.O. Box 23254
FederalWay, WA 98093

RE: Project: BOJO
ARI Job No. RD77

Dear Suzanne:

Please find enclosed the chain-of-custody (COC) record and the final results for the sample
from the project referenced above. fnalytical Resources, Inc. (ARl) accepted nineteen soil
samples on July 12, 2010. Six samples were placed on hold and thirteen samples were
analyzed for PAHs, NWTPH-HCID, total metals and conventional-chemistry parameters as
requested on the COC.

A matrix spike (MS) was prepared and analyzed for total mercury in conjunction with sample
RlS2-2-4'. The percent recovery for mercury was low following the initial analysis of the MS.
Since the percent recoveries for mercury were within acceptable QC limits for the
corresponding LCS/LCSD, it was concluded that the sample matrix was the cause of the low
MS recovery. No corrective actions were taken

The remaining analyses proceeded without incident of note.

A copy of these reports and all raw data will remain on file at ARl. lf you have questions or
require further information, please contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

Project Manager
206/695-6210
<mark@arilabs.com>

Enclosures

cc: File RD77

MDH/bc

tq +T
4611 South 134th Place, Suite 100 o Tukwila WA 981 68 o 206-695-62OO o 206-695-62O1 fax
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ARI Client:

COC No(s):

ftA Analytical Resources, Incorporated

ajt Analytical Chemists and Consultants Gooler Receipt Form

Project Name:

Delivered by: Fed-Ex UPS Courier

Assisned ARt Job *", (D-7 ?

coolerAccepteaov: *V o^t"' +/tg/tA t^", f/dil')
Complete custody forms and at'tach all shipping documents

Log-ln Phase:

Was a temperature blank included in the cooler? YES G:
What kind of packing material was used? ... AuOOfe Wrafdei G 

-Gel 
Packs Baggies Foam Block Paper Other:-

Was sufficient ice used (if appropriate)? ................. NA YES @
Were all bottles sealed in individual plastic bags? YES @---
Did all bottles arrive in good condition (unbroken)? <E) NO

Were all bottle labels complete and legible? 66) No>-<i
Did the number of containers listed on COC match with the number of containers received? (JEg, 

-s_,Did all bottle labels and tags agree with custody papers? YES .'qOJ
/':r,4

were all bottles used conect for the requested analyses? ,6_ (rEgl No

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... 
}$;| 

YES NO

Were all VOC vials free of air bubbles? A4-/ YES NO

Was sufficient amount of sample sent in each bottle? ... ... ... . @ No,6\DateVOCTripBlankwasma!31AR1................. qA./
WasSamp|eSp|itbyAR|''ft'lYEsDate/Time:-Equipment:-sp|itby:-

tt),| - I i ' .--r''-2,r'-,
samplesLossedov, -JlUl o^t, 7f (4rO r.ne: / //()

** Notify Project Manager of discrepancies or concems "r

Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) ... ... ... ... .

Temperatureof Coole(s)("C)(recommended2.0-6.0'Cforchemistry)....... Jk
lf cooler temperature is out of compliance fill out form 00070F

YES

dES-6
@

NO

NO

remp Gun tD#: qt(4?q5?

Sample lD on Boftle Sample lD on COG Sample lD on Bottle Sample lD on COC

lf 't1* 5,0, I 555 \*" (l,ea

8I ')b - 't P_rsb .. S,., (',.,r*

Aclclitional Notes, Discrepancies, & Resorutions.'

Bv: J-ttr Date: I lrc/to
'$mallAir,fr&Hes
. -'&ltrn
rl

ra

Pe*bu&&lc8'
g.{ mm

t"l.l
Small ) ttsm"

Peabubbles ) "pb"
llrfil
I

r_l Large ) "lgt'
Headspace ) "hs"

001 6F
3t2110

Revision 014
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JE Analytical Resources, Incorporated
-ajt Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 711012009

Inorganic Data

B

N

NA

H

Indicates that the target analyte was not detected at the reported concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is s5 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or Soh of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

lndicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2}ohDrift or minimum RRF).

Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Version 13-000
8117lO9
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tA- Ana tytical Resou rces, I nco rporated

ajt Analyical Chemists and Consultants

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >4oo/o RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 131 of 155 Version 13-000
8117lO9



AXstff8rr@
INCORPORATEDORGAI{ICS AI\TAIYSIS DATA SHEET

PSDDA PNAs by 827OD PNA GClMs
Page l- of 1

T,:h Semnl e TD: \48-0'72210
LIMS ID: 10-16367
Matrix: Sediment
Data Rel-ease Authorized:
RFnnrttr.l . O'7 /2'7 /I0

Date Extracted:. 01 /22/L0
Date Anal-yzed: 0'7/23/10 19:40
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
A-l-umina: No
Si-l-ica Gel-: Yes

CAS Nunber Analyte

Sanple TDz lB-O722t0
METHOD BI"ANK

Of- Ran^rf I\T^. RFt?7-f]rorrlnclz (-nnqrr'l finaef rrY,
Project: BOJO

LLC

Dnte Semnled: NA
Date Received: NA

Sample Amount:
Finaf Extract Vofume:

Di]ution Factor:
Percent Moisture:

25.0 g
0.5 mL
1.00
NA

RL Resu]-t

9r-20-3
9r-5'7 -6
208-96-8
83-32-9
86-'7 3-1
85-01-8
120-12-'7
206- 44-0
12 9-00-0
5 6-55-3
278-07-9
50-32-8
193-39-5
53-70-3
r9r-24-2
TOTBFA

<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20

NI-^LrL - I ^-^!\qPlrLlrqaYrls

2 -Methylnaphthalene
Anananhf hrr'l ana
Ananrnhitrana

Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Renzo l: ).an1_hracene
Chrysene
P.an za /: \ nrrrana

\ s / tsf + v++v

Indeno (1,, 2, 3-cd) pyrene
Di l^rpn z ( a.h ) anf hracene
Benzo(g,hri)perylene
Totaf Benzofluoranthenes

Pannrf arl i n rta /Ea /nnl-r\tsYl JrY \yy"/

Semivolatile Surrogate Recovery

d1 4 -p-Terphenyl
2-E l rrnrnhi nhanrrl

82 .4e"
64 .0e"

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

FORM I

-: 
E^F E -ii ' E"$ EJ E+ts €i 4-t



ORGANICS ANAIYSIS DATA SHEET
PSDDA PNAs by 827OD PNA GCIMS
Pase 1 of 1

f ,:n \:mntc tlt. R.DI lA
LIMS IDz 10-L6364
Matrix: Sediment
Data Rel-ease Authorized:
Rcnortcrl ' O'1 /2-l /I0

Date Extracted:. 01 /22/L0
Date Analyzed: 01/23/I0 2L:2L
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Al-umina: No
Si l- ica Gel : Yes

a,
ANALYflGAL (JF)
RESOURCES\Z
INCORPORATED

Sanple ID: RlS2-Surface
SAI"IPLE

QC Report No: RD77-Greyl-ock Consulting, LLC
Project: BOJO

Date Sampled: 01 /12/10
Date Received: 01 / 12 / 1,O

Sample Amount: 25.3 g-dry-wt
Fina] Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moi-sture : 24.2e"

CAS Nunber Analyte RL Result

9L-20-3 Naphthalene 20 L2O
9L-57-6 2-Methylnaphthalene 20 LlO
208-96-8 Acenaphthylene 20 < 20 U

83-32-9 Aeenaptrthene 20 390
86-73-7 Fluorene 20 380
85-01-8 Phenanthrene 20 1,900 ES
l2O-L2-7 Anthracene 20 560
206-44-0 Fluoranthene 20 2,300 ES
129-00-0 Pyrene 20 1,900 ES
56-55-3 Benzo (a) anthracene 20 1,900 ES
218-01-9 Chrysene 20 1,900 Eg
50-32-8 Benzo(a)pyrene 20 2,000 ES
193-39-5 Indeno (L,2,3-cd)pyrene 20 540
53-70-3 Dibenz (a,h) anthracene 20 28O
L9L-24-2 Benzo (g,h,i)perylene 20 550
TOTBFA Total Benzofluoranthenes 20 3,600 ES

Reported in pqlkg (ppb)

Semivolatile Surrogate Recovery

d14-p-Terphenyl 85. 6?
2-Fl-uorobiphenvl '78 .42

FORM I
5=+-: . j:#+:F--

=tj 
g c -€sEtEF€F-=



ORGANICS ANATYSIS DATA SHEET
PSDDA PNAs by 827OD PNA GclMs
Paqe 1 of 1

l.:n s:mnro rr). H.DIIA
LIMS ID:10-16364
Matrix: Sediment
Data Release Authori-zed:
Rcnorf crl . o'7 /?'7 /I0

Date Extracted:. 01 /22/I0
Date Anal-yzed: 01 /21 /10 O1:40
rncf rrrmonr /rn:1r,st. NT4/Jz
GPC Cleanup: No
Alumina: No
Sil-ica GeI: Yes

CAS Nunber Ana1yte

a
ANALYTTCAL (JA
RESOUFCES\7
INCORPORATED

Samp1e ID: RlS2-Surface
DILUTION

QC Report No: RD77-Greyfock Consulting, LLC
Projeet: BOJO

Date Sampled: 01 /12/IO
Date Received: O1 /12/10

Sample Amount:
Final- Extract Vol-ume:

Dil-ution Factor:
Percent Moisture:

?5 ? a-drrz-urt-

0.5 mL
s.00
24 .2%

ResuIt

9L-20-3
91-57- 6
208-96-8
83-32-9
86-73-7
85-01-8
t20-L2-7
206-44-0
12 9-00-0
56-55-3
218-01-9
50-32-8
193-39-s
53-70-3
L9L-24-2
TOTBFA

Naphthalene
2-Methylnaphthalene
Anon:nhf hrr'l ana

ecenaptrttrene
Fluorene
Phenanttrrene
Arrthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno lt ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)perylene
Tota1 Benzofluoranthenes

Pannrf ad : ^ ,,^ /Vd /^^h\r\svv! Leq all Fv/ Ng \fJvv,/

Semivolatile Surrogate Recovery

d1 4 -p-Terphenyl
2 - Fl-uorobiphenyl

150
2LO

< 99 u
480
460

5,000
800

6, 100
5,400
3,400
4 ,4OO
3,2OO
1 ,700

680
1,600
5 ,4OO

99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

101?
9'7 .02

FORM I

ffi-?F r ffiffiffi9#



ORGANICS ANAIYSIS DATA SHEET
PSDDA PNAs by 821OD PNA GClMs
Paoe l. or 1

LAD 5AMDIE -LD: tl.DI IB
LIMS ID: 1O-16365
Matrix: Sediment fi
Data Release Autho rized., ?..^)
Reported : 01 / 2'7 / IO /

Date Extracted: 01 /22/I0
Date Analyzed: 0'7 /23/L0 2L:.54
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Afumina: No
Silica Gel-: Yes

CAS Nunber Analyte

F
ANALYnCAL (JA
RESOURCES\7
INCORPORATED

Sample ID: RIS3-Surface
SAIVIPLE

A/- Dannrf rrln. Dn??-r:ra\,1 aa1- .^nsulting, LLCvv !\vI/v!

Pro;ect: BOJO

F\=f a a:mnl aA. n] /12/70
Date Received: 07 /72/70

Sample Amount: 25.2 g-dry-wt
Fina] Extract Vofume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 19.2%

RL Result

9L-20-3
9L-5'7 -6
208-96-8
83-32-9
86-13-7
85-01-8
L20-L2-7
206-44-O
12 9-00-0
s6-s5-3
2t8-OL-9
s0-32-8
1 93-3 9-5
53-70-3
L9L-24-2
TOTBFA

Naphthalene
2 -Methylnaphthalene
n^^-^^L!L.,1 ^-^nugrldpltLllvrEllg
acenaintrrlne
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a. h) anthracene
Benzo (g,h,i)peryJ-ene
Tota1 Benzofluoranthenes

Reported in p,g/kg

Semivolatile Surrogate

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

L2
<20
<20

54
42

410
96

610
530
310
350
360

93
42
84

680

J
U

U

(ppb)

Recovery

dT 1-n-Tarnhanrr'l
2 - Ffuorobiphenyl

'78.42
66 .02

FORM I

E=-t-F- g?FE* # E
s-aE+:E'4r#q+4



Alsbfi:i:@
INCORPORATEDORGANICS ANAIYSIS DATA SHEET

PSDDA PNAs by 827OD PNA eClMS
Page 1 of 1

T,:l'r S:mnl c TD' RD77C
LIMS ID:10-16366
Matrix: Sediment
Data Rel-ease Authorized:
Rcnnrf orl . n'7 / 21 / !0vttLrI

Date Extractedl. 0'7 /22/I0
r-f =1- o Anrr.,zaA. 

^'7 /21 /I0 02:20
Instrument/Analyst t NT 4 / JZ
GPC Cleanup: No
Afumina: No
Sil-ica Gel: Yes

CAS Nunber Anal.yte

SarnFIe ID: RIS4-Surface
SA}fPLE

QC Report No: RD77-Greyl-ock Consulting,
Project: BOJO

Date Sampled: 01 /12/L0
Date Received: 07 /12/I0

Sample Amount:. 25.9 g-dry-wt
Final Extract Vofume: 0.5 mL

Dil-ution Factor: 5.00
Percent Moi-sture : 23 .52

RL Resu].t

LLC

9r-20-3
9L-5'7 -6
208-96-8
83-32-9
86-73-7
85-01 -8
L20-L2-7
206-44-0
12 9-00-0
s6-s5-3
218-01-9
50-32-8
1 93-39-5
53-70-3
Lgt-24-2
TOTBFA

NTrnhl-h:'l ona

2 -Methylnaphthal ene
Aconrnhf hrr'l ona

acenaptrtnlne
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pltrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anttrracene
Benzo (g,h,i)peryIene
f otal Benzofluoranthenes

Panarl-ad f n ttn,/Vt lnnh\FY / rtY \.y-t,v /

SemivoJ-atile Surrogate Recovery

d14 -p-Terphenyl
2 - Fluorobiphenyl

88.4%
19.42

YO

96
96
96
95
96
96
96
96
96
96
96
96
96
96
95

<96
<96
< 96

160
180

3,400
1,800
7,000
6, 900
4 ,500
4,500
3,100
1 ,400

590
L,2O0
5 ,200

U

U

U

FORM I

=-*F:P r ffift#€ -



ORGANICS A}TAIYSIS DATA SHEET
PSDDA PNAs by 827OD PNA GCIMS
Page 1 of 1

Lab Sample ID: RD77D
LIMS ID:10-16367
Matrix: SedimenL ZzData Release Authorized:ffi
Rcnnrf crl . n'7 /2'7 /I0v,l-rl

Date Extracted : 0'7 / 22 / L0
Date Anal-yzed: 0'7 /26/I0 2I:31
fnstrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Al-umina: No
Sil-ica Gel-: Yes

CAS Nunber Analyte

aANALYTTCAL (Jrn
RESOUFCES\7
INCORPORATED

SanpJ.e ID: RlS5-Surface
SAIVIPLE

QC Report No: RD77-Greyl-ock Consulting, LLC
Project: BOJO

Date Sampled: 01 /L2/L0
Date Received: 01 /1,2/L0

Samp1e Amount: 26.2 g-dry-wL
Fina1 Extract Volume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture:. I'7.4%

RL Result

91-20-3
9L-5'7 -6
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-0
12 9-00-0
55-55-3
2 18-01 - 9
50-32-8
193-39-5
53-70-3
L9L-24-2
TOTBFA

Naphthalene
2 -Methylnaphthalene
la^*-^L+l.,.,1^^^nugllqvffullyfgflg

Rcenaptrttrene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (t ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
Total Benzofluoranthenes

Ponarl- ari in tta /Vn /nnh\lf,Y / ':)J \ -yyv /

Semivolatile Surrogate Recovery

rl 11-n-Tarnl.renrzl
2 -Ffuorobiphenyl

105%
85.62

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

L2
< 19
< 19

93
44

580
180

1 ,300
t,2oo

800
800
730
420
140
420

L,2OO

J
U

U

FORM I

ffi#??: ffieffigF



ORGAI\rICS AI\TAIYSIS DATA SHEET
PSDDA PNAs by 8270D PNA GC,/MS
Page 1 of 1

Lab Sample ID: RD77E
LIMS ID:10-16368
Matrix: SedimenL .4
Data Rel-ease Authorized ,fl
Renorf eci : O1 /?-7 /I0

Date Extracted: 01 /22/L0
Date Anal-yzedi 01/23/ 10 23:01
fnstrument,/Analyst : NT 4 / JZ
GPC Cleanup: No
Al-umina: No
Sil-ica Gel: Yes

CAS Nunber Anal-yte

aANALYTTCAL(]unt
RESOURCES\Z
INCORPORATED

Sample ID: RIS5-Surface
SAI'{PLE

QC Report No: RD77-Greylock Consulting, LLC
Project: BOJO

Date Sampled: 01 /12/I0
Date Received: 0-l /12/L0

Sample Amount
Final Extract Vol-ume

Dil-ution Factor
Percent Moisture

? tr ? n-nrrr-wf
Y glJ

0.5 mL
1.00
1-8 .92

Result

9L-20-3
9L-57-6
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-0
129-00-0
56-55-3
2L8-OL-9
s0-32-8
193-39-5
53-70-3
L9L-24-2
TOTBFA

NaphthaJ-ene
2-MethyJ-naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Antlrracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)peryIene
Total Benzofluoranthenes

Pannrl-ar{ )n tta/Va lnnh\FY / r:Y \ -t/ts" /

SemivoJ-atile Sumogate Recovery

d T 4 -n-To rnh on rrl
2 - Fluorobiphenyl

80.0%
12.42

25
18

<20
L20

91
700
2LO
880
160
510
560
580
170

76
140

1 ,100

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

U

FORM I

ffiffiFT : ###e q



AXsffiSeb@
INCORPORATEDORGA}.IICS A}IAI,YSIS DATA SHEET

PSDDA PNAs by 827OD PNA GCIMS
Page 1 of 1

T,:kr Samnl e Tfi. RD77F
LIMS ID: 10-16369
Matri-x: Sediment
Data Release Authorized:
Rcnnrf cri ' O'l /?'7 /I0

Date Extracted : 01 / 22 / 1,0
Date Analyzed: 01/26/L0 23:40
I ncrrrrmAnr / ant r \rsE. LtlL4 / J L

CDC Cl arnrrn. NTn

Afumina: No
Sil-ica Gel: Yes

CAS Nunber Analyte

Sanp1e ID: RIST-Surface
SAI.{PLE

QC Report No: RD77-Greyfock Consufting,
Project: BO,fO

Date Sampled: 01 /L2/10
Date Received: 01 /12/L0

Samp1e Amount:, 25.8 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 19.5%

RL Result

9L-20-3
91*57-6
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
12 9-00-0
56-55-3
218-01-9
s0-32-8
1 93-39-5
53-70-3
L9L-24-2
TOTBFA

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaptrthene
Fluorene
Phenanttrrene
Arrthracene
Fluoranthene
Qrrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo lg,h, i)peryJ.ene
Total Benzofluoranthenes

Ponnrl-ad i - "^ /L- /nnl.r\r\slrv! Lsu rf I Frg/ ^v \PPUl

Semivolatile Surrogate Recovery

d1 4 -p-Terphenyl
2 - Fluorobiphenyl

86.4e"
71 .62

100
37

< l_9 u
L10
150
880
2AO

1 ,000
1 ,000

620
670
670
420
150
420

1,100

19
19
19
19
19
19
19
19
19
19
L9
19
19
19
19
19

FORM I

#a-TT r ffi##a#



f,rsbffs*@
INCORPORATEDORGA}ITCS AI\IAIYSTS DATA SHEET

PSDDA PNAs by 827OD PNA GCIMS
Pase 1 of 1

Lab Sample ID: RD77c
LIMS ID:10-16370
Matrix: Sediment
Data Re]ease Authorized:
RAn^rtcd' lll/,/llI0

Date Extracted t 0'7 / 22 / l0
Date Analyzed: 01/2'7 /70 0022I
fnstrument/Analyst : NT 4 / JZ
aDa a-1arnrrn. \Tn

Alumina: No
Sil-ica Gel : Yes

CAS Nunber Analyte

Sanple ID: RlSl-Surface
SAMPLE

QC Report No: RD77-Greylock Consulti-ng,
Proi er:f : BOJO

F\=t-a QrmnlaA' A1 /72/70
Date Received: 01 /12/I0

Sample Amount z 25.5 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 55.8?

RL Result

9L-20-3
9t-57 - 6
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-0
12 9-00-0
56-55-3
2L8-0L-9
s0-32-8
193-39-5
53-70-3
t9t-24-2
TOTBFA

Naphthalene
2 -Methylnaphthalene
Acenaphthylene
Acenaptrttrene
Fluorene
Phenanthrene
Arrthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(grh,i)perylene
Tota1 Benz of luoranttrenes

Pannrl-aA ia ,.a/Vn /nnl-r'\r\sPv! Lsu trr tsg / ^v \ tJ.yv /

Semivolatile Surrogate Recovery

d14 -p-Terphenyl
2 - Fluorobiphenyl

82 .0%
7 6.82

t6
<20
<20

34
33

240
78

420
380
190
290
200
110

35
98

410

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

J
U
U

FORM I

ffi#?E: ffiffi#sffi



ORGAI{ICS AI{AIYSIS DATA SHEET
PSDDA PNAs by Sw8270D GCIMS
Page 1 of 1

Lab Sample lD: RD77D
LIMS ID:10-l-6367
Matrix: Sediment
Data Re]ease Authorized:
Ronnri- crl . 01 / ?'1 / I0

Date Extracted MS/MSDz 07/22/I0

Date Anal-yzed MS: 0'7 /26/I0 222I8
MSD: 0'7 /26/L0 22:59

Tnsfrr:ment/Anal vst MS : NT4 /JZ---'*' r 
MSD: NT4 / Jz

GPC Cleanup: No
S1l-ica Ge1 Cleanup: Yes

Analyte Sample MS

ix$ff8rr@
INCORPORATEDg:mFle ID: RlS5-Surface

MS/MSD

Report No: RD77-Greyl-ock Consulting, LLC
Proiect: BOJO

QC

F):l- a Q:mnl ad' n1 /1) /1nvs ee vqrLryrvs.

uate Kece.lveo: u I / l-z/ ru

Sample Amount MS:
MSD:

Finaf Extract Vol-ume MS:
MSD:

D1l-ution Factor MS:
MSD:

Al-umj-na Cleanup:

Spike MS

Added-MS Recovery MSD

26.0 g-dry-wt
25.9 g-dry-wt
0.5 mL
0.5 mL
1.00
1.00
No

Spike MSD

Added-MSD Recovery RPD

NT^nhf h^ I ana

?-Mal- hr; l n:nh1-h: 1 ano

Anonanhl-hrrl ana

Anan:nhl-hona

Ffuorene
Phenanthrene
Anthracene
Fl-uoranthene

Ran 7^ 1: \ :nth r: nana
r'-l-r r rrc on o
F,an?  I ^ \ n\7rana
Tnclenn ( 1 - ) - ?-edl nrrlgng
n:L^-- /^ L\ --rL-^-DrDenz la, n/ drrLnracene
RanTn lo- h - i ) ncrrrl 4ng\Y'!L' LT

Totaf Benzof l-uoranthenes

63 . 3% L2 .92
71.0% 15.1?
17.62 78.6%
6t.62 15.8%
73.8% L'7.4e"
56.9? r'7 .r%
14.92 15.1%
24 .8e" 7L 62
12.42 13 . 1?
56.92 6. 3?
45.r% 6.62
44.72 5.5%
12.5% 10.9?
9't . 92 14 .'7 Z
61 .5e" 13.0%
91 .32 B. B*

12.2
< 19. 1
< 19.1

93.3
43.'7

6'7'7
1,'7 5

1340
\220

195
802
730
qro
r31
4r9

116 0

362
399
4t7
492

Ll_30
625

L640
L460
114 0
1090

996
854
'7 0'7

849
1780

12.'tZ
83.0%
86.12
82 .92
89.9%
94 .2st
93 .6%
52 .42
49 .92
1L.'t Z

59.9%
55.3?
9r.tz
LI9Z

B9 .42
129Z

318
343
346
420
400
952
537

L460
L2BO
107 0
L020

943
'7 66
610
'7 45

163 0

481
481
487
48r
4BI
481,
481
487
481
4BI
481
481
481
481
481
481

483
483
483
483
483
Aaa
/o?
483
taa

483
483
483

483
483

Pacrr'll.e rannrfaA in tta/Vaur lvyvr tsYl rLY

RPD cafcul-ated using sample concentrations per SW846

FORM III

re*T*fl: ffi##gT



ORGAI\rICS ANAIYSIS DATA SHEET
PSDDA PNAs by 827OD PNA GClMs
Page 1 of 1

H.DIID

LIMS ID: l-0-16367
Matrix: Sediment
Data Refease Authorized:
Rennrf ccl ' O'1 /27 /I0

Date Extracted:. 01 /22/I0
Date Ana]yzed: 01 /26/L0 22:18
T-^+e,,6^hr /n-^l,rnsErumentr/Anaryst i L"lI4/ JL
GPC Cleanup: No
Alumina: No
Sifica Gef: Yes

CAS Nunber Analyte

Alsbfi:eb@
INCORPORATED

Sarnple ID: RlS5-Surface
},IATRIX SPIKE

QC Report No: RD77-Greyfock Consulting, LLC
Project: BOJO

Date Sampled: 01 /12/LO
DaEe Kece]-veo: a t / rz/ rv

Sample Amount: 26
Final- Extract Vol-ume: 0 .

Difution Factor: 1.
Percent Moi-sture: 17

fl a-rlrrr-..'r.v Y e!_)'

5mL
00
.42

RL Result

9L-20-3
9r-5'7 -6
208-96-8
83-32-9
86-13-'7
85-01-8
L20-12-'7
206-44-0
t-2 9-00-0
56-ss-3
2L8-0r-9
50-32-8
1 93-3 9- 5
53-70-3
L9r-24-2
TOTBFA

Ir.Ianh1- ha l ono
2-Mefhrrl nenhth: I ene
Acanrnhl- hru I ano
Anan rnh I h an o

Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
tt-l.r rrrcana
Ranza/r\nrzrono

\ g / FJ ! v]]v

TnAana /'1 ? ?-nrl \\LtLtJ --/pyrene
Di hon z ( a -h\ :nf hrSggng\ s, rr / qrr urr!

Ronzn /n- h - i \ ncrrrlgng\ Y I LL I L I I'V L J

Total Benzofl-uoranthenes

Reported in pglkg (ppb)

Senivolatile Surrogate Recovery

L9
19
19
19
I9
IY
I9
19
19
I9
I9
19
I9
19
19
19

d1 4 -p-Terphenyl
2 -Fluorobiphenyl

100?
89.6%

FORM I
#--:-. ft&'ej+E a:
F€LJ E g qJSSAS.E-



ORGA}IICS AI{AI,YSIS DATA SHEET
PSDDA PNAs by 827OD PNA GclMS
Page 1- of 1

Lab Sample fD: RD77D
LIMS ID: 10-16367
Matrix: Sediment ,4
n^f - D^1^-^^ 

^,,+lrnr.i zarl . /7/./udLd ncicdJs nuLrruLLZesa i//,-/Reported: 0'7 /21 /I0

Date Extracted:. 01 /22/10
Date Analyzed: 01 /26/I0 22:59
l_nstrument /Anarvst : N l'4 / J z
GPC Cleanup: No
Al-umina: No
Silica Gel: Yes

CAS Number Anal-yte

Sanp1e ID: RlS5-Surface
I'IATRIX SPIKE

Af Ponnrl- \ln. Pf)??-CrartlaaV /-nn<rr'l tinav LttY ,

Proj ect: BOJO

ArstHSr!@
INCORPORATED

DUPLICATE

LLC

Date Samp]ed: 01 / L2 / I0
Date Recei-ved: 01 /L2/I0

Sample Amountz 25.9
Final- Extract Vofume: 0.5

Dilution Factor: 1. O0
Percent Moisture : I7 .4

n-drrr-t^rl-Y -*J
ML

z

RL Resu1t

9L-20-3
9r-51 -6
208-96-8
83-32-9
86-'7 3-1
85-01-8
L20-12-'7
206- 44-0
12 9-00-0
56-55-3
2r8-0r-9
50-32-8
t_ 93- 3 9-s
53-70-3
r9\-24-2
TOTBFA

Nl:nhl- he I ano

2 -Methylnaphthalene
Anon:nl'r1- hrr'l ano
Aaan:nh]- hane

Fl-uorene
Phenanthrene
Anthracene
Ffuoranthene
Prrron a
Rcnzn /a'\ enf hr:cene
f-h rrrqano
Tlan zn / a \ nrzrona

\ s / Ff ! v]]v

TnAann/T ? ?-nd\\LrLrr -*/pyrene
htL^^- /- L\ --f1,.--^^^^U !PeLl a \ A, 11,/ qlI ull! AUglls

Ranzn f c - h - i \ ncrrrlgngI YvL f

Total- Benzofl-uoranthenes

Reported in pglkg (ppb)

SemivoJ-atile Sunogate Recovery

I9
19
I9
19
19
19
79
t9
19
19
19
I9
79
I9
19
T9

d1 4 -p-Terphenyl
2 -Fluorobiphenyl

85.2e"
1 6 .8e"

FORM I

ffi#?? : ###€"=



ORGAI{ICS AI\TAIYSIS DATA SHEET
PSDDA PNAs by Sw8270D GClMs
Page 1of l-

Lab Sample ID: LCS-0122L0
LIMS ID:10-16367
Matrix: Sediment
Data Refease Authorized:
Renorf ecl ; 01 /21 /1,0

Date Extracted LCS/LCSD: 0'7 /22/I0

Date Analyzed LCSt 07/23/70 20:74
LCSD: 0'7/23/L0 20:47

Tnsl-rrrment/Ana l vst LCS : NT4/ JZ
LCSD: NT4/JZ

GPC Cleanup: No
Silica Gel Cleanup: Yes

Ana]-yte LCS

*xsbfisrb@
INCORPORATED

Sample ID: LCS-O?221O
LCS/LCSD

Report No: RD77-Greyl-ock Consul-ting, LLC
Proiect: BOJO

SampJ-ed: NA
Received: 0'7 /12/L0

Sample Amount LCS: 25.0 g
LCSD: 25.0 g

Extract Vo]ume LCS: 0.50 mL
LCSD: 0.50 mL

Dil-ution Factor LCS: 1.00
LCSD: 1.00

Al-umina Cleanup: No

QC

n-!^

! Lna_L

Spike LCS
Added-LCS Recovery

Spike LCSD
LCSD Added-LCSD Recovery RPD

NIanht-h: l ana

2-Mpth\r'l n:nhl- h: lene
Acan:nhthrr'l ana
Acan:nh l-hona

Fluorene
Phenanthrene
Anthracene
Ffuoranthene
Pyrene
Ranzn 1a\ rn1-hranena

Chrrrqana

P.6hz^fr\nrrran6\s/yJ!vrrv
Tndann/1 ? ?-rrl\nr--' r/rene
fti honz la - h ) anthr:cene
Ren zn / o. h - i 'l ncrrrl ene\Y'LLt 1'

Total Benzof luoranthenes

58 . 6% 2.42
63.22 4.5?
62.62 1 . 0%

59. B? 0.79
65.42 2.1,2
'77.2% 3.0%
70. B% 5.0%
'7 9 .62 3 . 9%
'72.42 t.9%
'78.42 2.52
15.42 3.42
"t2.22 4.3U
45.22 L2.BZ
4 9. 8% IL.4Z
36. 0% L4.4e"
8-7.gr'" 2.42

286
302
316
301
??4
361
312
4]_4
369
402
390
377
25'7
2'1 9
208
899

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

1000

51.22
60 .4%
63 .22
60.22
66 .82
'73.4%
'7 4 .42
82.BZ
73. 8%

80.4?
78.0?
'75.42
5I . Ari
55.8%
41,.62
89.9%

293
316
313
299
321
355
354
398
362
392
311
361
226
249
180
878

s00
s00
s00
500
s00
s00
500
s00
s00
s00
s00
s00
s00
500
s00

1000

Semivola.tile Surrogate Recovery

rl I 4-n-Tarnhonrr'l

Rocrrll-< ran^ri-od in rta/kauvlvtsv!YJ|..4
RPD calcul-ated using sample concentrations per SW846.

LCS LCSD
84.0% 82.8%
63.2eo 64.02

FORM TTI

E-FE E f, =" - L4ESLTE--={ E:FE



Dat,a File: /chem3 /nt4. i/20L00't26.b/ 07251001.d
Report Date = 27 -,ful-2OLO 13 :51

Page 5

19-JUL-2010
L9:48

Analytical Resources, Inc.
CONTTNUTNG CALTBRATTON COMPOUNDS

Instrument ID: nt4.i
Lab FiIe ID: 07261001.d
Analysis Tlpe:

Injection Datez 26-JUL-2010 20;55
Init. Cal. Oate(s): 19-JUL-2010
Init. CaI. Times: 15:18

Lab Sample ID: CCO726 Quant Type: ISTD
Method: /chem3 /nL4 . i/ 20100726 .b/ sw845100719 .m

I

I coMPouND

t_l
IRRF / AMoUNTI RRF25

lMrNl I

I RRF l?D / ?DRrFrl?D /
MAxll

?DRIFT I CURVE TYPE 
I

I S 1 2-Fluorophenol

| $ 2 Phenol-ds

l: ehenol
I( q ?-chlnrnnhFnnl-d4lY

i 4 Bis (2-chloroeEhyl) ether
I e ,-dhl^'^6ha-^1

| ? 1, 3-Dichlorobenzene

| 9 1,4-Dichlorobenzene

| $ 1-0 1,2-Dichlorobenzene-d4

| 12 1, 2-Dichlorobenzene
lrr oanryrrl :laahnl

lL4 2, 2' -oxybis (1-chloropropane

I 13 2-Methylphenol

| 1z Hexachloroethane

I t 6 tt-t'litroso-di -n-propylamine
| 1s 4-Methylphenol

| $ 18 NiErobenzene-d5
lro rrir*ahanzana

I rn Te^6h^r^na

| 21 2-NiE.rophenol

122 2, 4-Di,neEhylphenol

I 23 Bis (2-chloroethoxy) meEhane

| 24 Benzoic acid
lt25 2, 4-DLchLorophenol

126 L, 2,4-Trichlorobenzene
I tq lrrhhthil ana

I ze a-chloroaniline
I 3o Hexachlorobutadiene

| 31 4-chloro-3-meEhylphenol

| 32 2-Methylnaphrhalene

I 33 Hexachlorocyclopentadiene

134 2, 4,6-Trichlorophenol
135 2, 4, 5-Trichlorophenol
I S 36 2-Fluorobipheny-
| 37 2-chloronaphthalene

r ogAAAlo 01 ol 1 ?qq41l

L.oe623 | 0.010 | 2.83L84l
r.3ss?8 | o.1oo I o.457421
L.L6949lo.o1ol 2.24oe41
o q6sERlo 

"nnl -s zcrqal
l^ ^^^r 1 ^^^1.1t.rztv I I u.6uu I L.zlv tzl

I 4qapqln nlnl -" rclcol

1.4s3sG I o. o1o | -L.s2so2l
o.Bs475 I 0.010 | 0.17403 

|

L.3725o | 0.0r0 | -2.18151 
|

0.75331 | o. oro | -3.64000 |

o. gosos 
I o. o1o | -6 . aes24l

r.o7os2 | o. ?oo I r.61229 
|

0. s3620 | 0.300 | -3.90s58 |

0.6s816 | 0. s00 | -s.754961
1.131ls I o.6oo | 3.41148 

|

0.31928 | o. oro | :. r+:re 
I

o.302o3 | o.2oo | -!.451641
o.4B7s4 | o.3oo | -4.2]-2041
o .21938 I 0.100 | L4.5'1L57 |

o.34ss3 | o.zoo I z.zz+eel
o.34B2r I o. oso I -r.8448r I

'^^9a)lv.ztv)Jlu.uful -L.za-._,
l^ r^^l .^ -a--^lu.JJ/OJlu.fuul Lz. rJza6l

o.34642 | o. oro | 3. sG2o8 
|

n qq4lnlo lnnl d 111111
lv. rvv I w. t t L t - |

l^ 
^.^l ^ 

z^.-^lv - J I aaz I u. uru | -u. o6rJz I

t^ ^-^r - -^..-lu. ryyJU lu. uf u I J. Jz!LJ I

o.3oo23 lo.2oo I 9.3L7951
o.65096 | 0.300 | 2.48769 |

0.33100 | 0.001 | r-3.1108s I

0.39e47 I o.2oo I 1o. ess36 I

'^ -^aealv.+LJZZlu.zuvl tz.tJ---l
l^ ^r^l ^ ^r-^-lr, zof 5d lu. uru I z. J t6v> 

|

1.10338 lo.7oo | 1.43636 I

20. 00000 | Averaged 
I

20. 00000 | Averaged 
I

20. ooooo I eweraged 
I

20.00000 | Aweraged 
I

20. 00000 | Averaged 
I

20. ooooo I aweraged 
I

2o. ooooo I aweraged 
I

20.00000 | Aweraged 
I

20. 00000 | Averaged 
I

20. 00000 | Averaged 
I

20. 00000 | Averaged 
I

20. 00000 | Aweraged 
I

20. ooooo I averaged 
I

20. 00000 | Averaged I

20. 00000 | Averaged 
I

20.00000 | Aweraged 
I

20. ooooo I averaged 
I

20.00000 | Averaged 
I

20. 00000 | Averaged 
I

20 . 00000 | Aweraged 
I

20. 00000 | Averaged 
I

20. ooooo I averaged 
I

20.00000 | Llnear I

20.00000 | Averaged I

20. ooooo I aweragedl
20. ooooo I aweragedl
20. ooooo I averagedl
20. ooooo I averaged 

I

20.00000 | Aweraged I

20. 00000 I Averaged 
I

20. 00000 | Aweraged 
I

20. 00000 | Aweraged 
I

20.00000 | Averaged 
I

2o. ooooo I averaged I

20. ooooo I averaged 
I

1 nP1?1 I

r r 4rR6 |

L.VZAtaI

1 a1)aal

r .49L59 |

f . ruorJ I

v - 62J2 t I

1.40311 |

0.78r75 |

1 0E2q2l

1.09383 |

n an64c I

n qoccc I

n 1 q14a I

o r4oqn I

0 .3547 5 |

4q ?qn14 |

o .29949 
|

n a"1E2 |

n q4aqa I

o i7c4o I

v. L6>zJ I

0.274641

0 .64492 |

L.O87751

1.0e888 |

f . J6) /E I

i i Aq4q I

u.yoyt6l

r.a56dvl

r acacA I

o cq4"c I

1 ??rcn I

n 
"qa"r 

I

o. eosos 
I

i dada) |

u. JJbzu I

0.658r5 I

r r rr r c i

^-.^^^lv.5t>26 |

^-^^^-l

o apzqtl
n rl oia I

0.34883 |

so. ooooo 
I

n ?""(? |

0.346421

^ ^--^^ I
v.Jt)6zl

0. r9930 |

0.30023 |

n eer nn I

n ?cq47 |

t. zof 36 |

1 1or1c I

l_



Data File : /chem3 /n|-4 .i/ 20]-00726 .b/ 07251001 . d
Report Date: 27 -JuI-201-0 13:51

Page 6

19-JUL-20L0
19 :48

Analytical Resources, Inc.
CONTTNUING CALTBRATTON COMPOUNDS

Instrument ID: nt4.i
Lab File ID: 07261-001 . d
Analysis Type:

Injection Datez 26-JUL-2010 2O:55
Init. Cal. Date (s) : 19-JUL-20]-0
Init. Cal. Times: 16:18

Lab Sample ID: CCO725 Quant Type: TSTD
Method: /chem3 /nL4 . i/ 20100726 .b/ sw8461-00719 .m

I

I coMPouND
t_l
IRRF / AivloUNT 

I
RF2 5

CCAL

RRF2 5

I MrN

I ppF
llMAx
I?D / ?DRrFTlto 7 zonrrrlcuRVE TypEl

38 2-NiEroanil-ine
39 DimethylphEhalaEe
40 Acenaphthylene
41 2, 6-DiniE.roboluene
43 3-Nitroaniline
44 A.ah5nhtshana

45 2,4-Dinitrophenol
45 Dibenzofuran
47 4-Nitrophenol
48 2,4-Dinicrotoluene
50 Diethylphthalate
49 Fluorene
51 4 - Chlorophenyl -phenylet.her
52 4-Nitroaniline
53 4, 6-Dinj-tro-2-methylphenol
54 N-Nitrosodiphenylamine
$ 55 2,4,6-Tribromophenol
56 4 -Bromophenyl -phenylether
57 Hexachlorobenzene
58 Pentachlorophenol
60 Phenant.hrene

61 ArEhracene
62 carbazole
63 Di-n-buEylphehalate
54 Fluoranthene
65 Pyrene

$ 65 Terphenyl,-d14
6 7 ButylbenzylphEhaIaE.e
68 Benzo (a) ant.hracene
7 o 3, 3, -nichlorobenzidine
71 Chrysene
72 bis (2-Et.hylhexyl) pht.halate
73 Di-n-octylphEhalate
z+ genzo (b) fluoranthene
zs genzo (k) fluoranthene

v. zrJf r I

r, voozt I

L,+4J>O I

n 
""q1 

n I

1 ari 4o I

n trq7q6 |

o.274641

u. aJauu I

n tr64r c I

0.14302 |

o .20445 |

n q6?111

t ntlat I

!.z06LJl
a zltaal

n (arcq I

L.LtZJ6l

o.379t7 |

r.r4746 |

u.5b/6zl

o. ee436 I

r.za+>Ll

1.25105 |

0 .22312 |

1 a(aall

1.039131

so. ooooo I

1.41154 |

0 .4o32e I

1.2ss05 |

u. orf,r6 |

n r 
"1c6 

|

o q1LLql

u, roorr I

v.zLtt6l

o .224L5 |

0.1s9r8 |

r.uf/u6l

r na66c I

^^^-^^l

r rlrrcl

n er r qa I

u - oJ / /J I

r r zqtq I

1 1o^4n I

o.223L2 1 0.010 
1

L.243L610.010l
L.6464310.9001
0.30068 | 0.100 I

o.25'toi lo. oro I

I o?qtaln tnnl

o.2L642 1 0.030 |

1.4LL5410.800l
0.190s2 1 0.010 

1

o.4o32elo.2ool
f . z)5u5 lu. uru I

r.2433110.1001
o.61ss8 | 0. r.00 

|

o.2i44elo.orol
o.1719610.0011
o.5744s10.0101
0. r_68s110.010 

|

o.2r7eBlo.r.ool
t^.^^lv. zz!L0 | u. tuu I

n r(qreln ornl

1. 01708 | 0.700 |

L.o466elo.7ool
o.9232910.0101
L.24697 I 0.010 |

f . rf rrd lu. ouu I

!. zo)oz I u. buu I

o. B11e8lo. olo I

I ^ ^r ^ Iv. oJ t r J I u. uru 
J

1.17838 | 0.800 
|

0.43032 | 0. 010 
|

1.12510 | 0.700 
|

0.5931s l o. 01o l

o.eB6!2 | o. o1o I

1.19560lo.7oo I

L.2414810.7001

n ?aqql I

4 cer e4 |

c 
"aer 

n I

25 . 48924 |

o. Jr /Jc I

6 tanc4 |

-q n41Anl
''-'_--l

n c1q16 |

t z at 
"tn 

I

1t Eq"q4 |

-r.832891
-L.244221
-4. r34s0 

|

1 q4??q I

5.aLZt6l

-v.zvz)al

4 a4cqq I

-n qt t oc I

1? 4aqql I

t L(nal I

-r,55ZJbl

20. ooooo I

20.00000 |

2o. ooooo 
I

20. ooooo 
I

20. ooooo 
I

20. ooooo 
I

20.000001

2o. ooooo 
I

20. ooooo 
I

2o. ooooo 
I

20. ooooo 
I

2o. ooooo 
I

20. ooooo 
I

20. ooooo 
I

20. ooooo I

20. ooooo 
I

20. ooooo 
I

2o. ooooo 
I

20. ooooo 
I

2o. ooooo 
I

20. ooooo I

20.00000 |

2o. ooooo l

2o. ooooo 
I

20. ooooo I

2o. ooooo I

20.00000 |

2o. ooooo l

20. ooooo 
I

20. ooooo 
I

20. ooooo I

2o. ooooo I

20. ooooo 
I

2o. ooooo 
I

20. ooooo I

Aweraged 
I

Aweraged 
I

Aweraged 
I

Averaged I

Averaged 
I

Averaged 
I

Quadratic | <-

Aweraged 
I

Averaged I

A\rarrd-d I

Averaged 
I

Averaged 
I

Aweraged 
I

n-,^--^^r I

Averaged | < -
Arrar: aad I

arrarraad I

aweraged 
I

Averaged 
I

aweraged 
I

Aweraged 
I

arrcraccrl I

arreracerl I

6vcr qycu 
I

Aweraged 
I

averaged 
I

Averaged I

Averaged 
I

aweraged 
I

Aweraged 
I

Averaged 
I

Aweraged 
I

Aweraged 
I

arrar:aaA I

Aweraged I

9"JE*FgFr#ElE3fi-s-FE-aL=:E'AF#'#tu+



Data File : /chem3 /nLa . i/ 20:-00726 .b/ 07261001 . d
Report Date : 27 -,JuL-2OLO 13 :51

Page 7

Analytical Resources, fnc.
CONTfNUING CALIBRATION COMPOUNDS

Instrument fD: nt4.i Injection Date: 26-JUL-201-0 20:55
Lab File ID: O'7251-001. d Init. Cal-. Date (s) : 19-,JUL-201-0 19-JUL-2010
Analysis Type: f nit. Cal. Times : 16 : l-8 19:48
Lab Sample ID: CC0726 Quant Type: ISTD
Method: /chem3 /niLa . i/ 20100726 .b/SW84510071-9 .m

I

I coMPouND IRRF / ArvrouNr I RF25

CCAL

RRF25
lMrNl I r'{Ax | |

I nnr l?D / ?DRrFT|?D / ?DRrFrlcuRVE TypEl

187 Total Benzof luoranthenes
75 Benzo (a)pyrene
78 Indeno (1, 2, 3-cd)pyrene
79 Dibenzo (a,h) anthracene
80 Benzo (9, h, i) perylene
90 N-Nitrosodimelhylamine
103 Pyridine
91 Aniline
105 1-meEhyfnapht.halene
93 Benzidine
111 Azobenzene (1, 2-DP-Hydrazin
143 1,4-Dfoxane
$ 137 d8-l-,4-Dioxane
1q1 1 2 4 q-Tcfre.hlorobenzene

I2o 2, 3,4, 5-Tetrachlorophenol
144 rlhhA-Tarhina^1

98 Retene

133 BuEylatedhydroxytsoluene
l-15 Tributyl Phosphare

l-16 DibuLyl Phenyl PhosphaEe

117 Butyl Diphenyl Phosphate
118 Triphenyl Phosphate
1-23 Acebophenone

179 n-Decane

180 n-OcEadecane

168 Pencachlorobenzene
113 Diphenyl Oxide
112 Biphenyl
110 Tetrachloroguaiacol
fO9 3, 4, 5-Trichloroguaiacol
I8I 3, 4, 6-TrichloroguaiacoL
108 4, 5, 6-Trichforoguaiacol
184 3, 4-Dichloroguaiacol
107 4, 5-D.ichloroguaj-aco1
182 4, 6-Dichloroguaiacol

t_.18021 | 1.15704 
|

L.1,04321 1_.1121-8 
|

1 . 1-8s81- | L.35494 
|

0.95329 | 1.13239 |

| - .^-^-lL.VLsbZl r,r65U/l

0. s8263 1 0. s4141 
1

1. 00478 | 0 .97989 |

r.43987 | 1 .33s72l
o A11a< | n 6a"2q I

0.366421 0.24253 |

0.988491 0.921051
0.38s41 | 0 .342951

0.40092 | 0.36169 |

| ^ -F^-.1v.az)to I v.flzo+l

v.JuJ+ol u.JJazll

0.16728 | 0.16129 
|

0.425001 0.434101

o .95262 I 0 .97339 |

n ?trqqql n 
"qc4t 

I

u. ozJou I v. oJo , / I

0.20453 | 0 .203841
| ^ ^--^zlu.zvzot I u.z!ttol
r^.^---lv,+zlovl u.lzt5tl

0. 800s8 | 0 .76235 
|

| ^ ^-^--lv. z t+6 | | u. 256oo 
I

0.41568 | 0.43428 
|

| . 
^^^2. 

Ir. v /oru I r. u6zoj 
I

|.23719 | 1.2ss8s I

u, f rooo I

v. LLt>a I

o 141oLl

0.291r-s I

1. rsz04 | o. oro | -L.96364 | 20. ooooo I eweraged 
I

1. 11218 I 0.700 | 0 .71160 I 20. 00000 | Averaged 
I

L.35494 | 0. s00 | L4.26307 | 20. ooooo I Aweraged 
I

| .^ 
^^nn^ 

| n,,^-rdad IL.tJz5> lU.+UUl LO. tdt tz I ZU.UUUUUI AVe!ayuul

1.18s07 | o. soo I 16 .9r45s | 20. ooooo I Averaged 
I

o. s414r | 0.0r0 | -7 .o743r | 20. ooooo I Averaged 
I

o.979s910.0r01 -2.477:.91 2o.oooool Averagedl
r.33572 | 0.0r0 | -'t -23320 | 2o. ooooo I Averaged 

I

0.6473910.0101 2.474461 2o.oooool Aweragedl
o.242s310.0101 -33.809811 20.000001 Averagedl<-
o -9zao5 | 0. 010 | -6 -a2292 | 2o. ooooo I Averaged j

o.3429s | 0.0r0 | -11.01621 I 20.00000 | Aweragedl
0.36169 I 0. 010 | -9.7s39a | 20. ooooo I averaged 

I

0.55264 | 0. 010 | s. o73os I 20. ooooo I Aweraged 
I

o.33s2410.0101 r0.474291 2o.oo000l everagedl
o.r6r2sl0.01ol -3.s94411 2o.oo0ool averagedl
0.4341010.0101 2.139841 2o.oooool Aweragedl
0.9233910.0101 2.L79Bol 2o.oooool Aweragedl
0.7s84!10.0101 -0.o76731 20.000001 Averagedl
0.6367i I o. oro | 2 -LrLi4 | 20. ooooo I Averaged 

I

0.20384 | 0. 010 | -o.33339 | 20.00000 | aweraged 
I

0.2L79610.0101 7.s43331 2o.oooool Aweragedl
0.4273710.0101 0.G33811 20.000001 Averagedl
v. tozr. lv.urut -+. t 154L l 20.000001 Averagedl
o .2ss66 | 0. 010 | -s.89691 | 20.00000 | averaged 

I

o.43428lo.orol 4.223691 20.000001 Averagedl
1. 0s263 | o. o1o I o.6oG76 | zo. ooooo I aweraged 

I

1.2s59510.0101 a.5os42l 2o.ooo0ol Aweragedl
0.1.27291 0.12729lo.orol 9.IL7551 20.000001 Averagedl
0.13189 1 0. r.3189 1 0.010 1 9 .952s5 1 20. 00000 1 Aweraged l

o.i-s9491 o.rss+slo.orol 13.084741 20.oooool Averagedl
o. r.3z1e I o. r:zre I o. oro | 9. s3061 | zo. ooooo I Aweraged 

I

o.224oal o.224oslo.o1ol a.244osl zo.oooool aweragedl
o.3254s1 0.3254510.0101 11.784091 20.000001 Averagedl
o.262s41 0.2625410.orol 2.ri6221 20.000001 Averagedl

ffi*€T: ffi###*=a



Data File: /chem3 /nt4.i/20100726.b/ 07261001-. d
Report Date z 27 -,fu1-201-0 13:51

Page 8

Analytical Resources, Inc.
CONTINUING CALIBRATION COMPOUNDS

Tnstrument ID: nt4. j- Injection Dat,e: 26-JIJL-2010 20:55
Lab File ID: 0725]-001.d Init. CaI. Date(s): 19-JUL-2010 19-JUL-2010
Analysis Type : Init . CaI . Times : 16 : 18 1-9 t 48
Lab Sample fD: CC0726 Quant Type: ISTD
Method: /chem3 /nta . i/ 20100726 .b/ 5w845100719 .m

I

I coMPouND i**" Z auour,rt I

CCAL

RRF25

lMrNl
I RRF l?D /

luaxll
?DRIFTI?D / ZDRIFTICURVE TYPEI

lruo
I

4 - chloroguaiacol
cuaiacol

0.60s32 | o. ss92o I

r. o58so 
I

o.ss92olo.o10l -2.664291
r.ossBolo.olol -o.Gss1sl

20. ooooo I aweraged 
I

20. ooooo I averaged i

=ffi?T #ffi#FE4



ORGANICS ANAIYSIS
NWTPH-HCID Method
Page 1 of 1

Matrix: Sediment

DATA SHEET
by GClFID

ANA.-_.^__ ^A.
REJI;:?Z@
INCORPORATED

RD77-Greyfock Consulting, LLC
BOJO

Of- Panarf ltln.
Pra'i anl- .

r ^-^^ 
n'

uaLa Ke-Lease AuEhorized, u l>Reported: 0'7 /I6/LO

ARI ID Sample ID
Extraction Analysis

Date Date DL Range Resuft

MB-071510 Method Bl-ank
10-16367

RD77D RIS5-Surface
1U-_LOJO / t1U _LU: ---

RDTTDDP RIS5-Surface
L0-L636'7 HC ID: ---

RD77G RISl-Surface
10-16370 HC ID: ---

01 /),5/r0 01/15/L0 1.0

01 /15/r0 01 /15/r0 1.0

01/15/r0 0'7/75/r0 1.0

01/15/r0 01/L5/ro 1.0

sd5

Di-ese-L
oil
n-'fornhanrrl

Die s e1
oif
n-Tarnhan rrlv l vryrrvraf r

Die s ef
oif
n-l'a rnh an rz lv r v! yrrvrrJ !

udJ

Di-ese-I
oif
n-Ternhanrrl

Lo C72.
CI2 Lo C24.
to C3B.

<20U
<50u
<100u
113 ?

<20u
< 50 u
< 100 u
106?

<20u
< 50 u
< 100 u
r01 z

<22u
< 55 U
< 110 U

11_42

Ronnrl-ar'l in ma/Vt /nnm\\ffrr!/

C:s rr:lrrc l^r:qcd nn 1-nf:1 ncakq in fhc r^nffF from Toluene
Diesel vafue based on the tocaf peaks in the range from
Oil value based on the cotaf peaks in the range from C24

FORM I

-:--* 
" #Gq**ff



METHOD BI,ANK RESULTS_COI{VENTIONATS
RD77-Greylock Consulting, LLC Arsbff8rb@

INCORPORATED

Matri-x: Sediment
Data Release Authotir.CT'1f.
Rannrfor'l . nR/O6/1O L

,,j
.,t

Analyte Date

Proj ect: NA
Event: BOJO

l)^j- c S:mn lad. NA
Date Received: NA

Units Blank

Totaf Solids

Preserved Total Soflds

Total Vofatil-e Sol1ds

N-Ammonia

Su-lf ide

Totaf Orqanic Carbon

01 /13/70

0'7 /14/r0

0'7 /13/r0

0'7 /15/10

0'7 /L5/r0

0'7 /19/L0
08/05/r0

PercenL

Percent

Percent

mg-N/ kg

ma /ka

Percent

< 0.01 u

< 0.01 u

< 0.01 u

< 0.10 u

< 1.00 u

< 0.020 u
< 0.020 u

Soif Method Bl-ank

ffiffi??: ffiffi#E#



SAI'4PLE RE SULTS -CONVENTIONALS
RD77-Greylock Consulting, LLC *x3ffi3*@

INCORPORATED

Matrix: Sediment
Data Rel-ease Authorized
Renortecl:. OA /O6/I0

Analyte

Pro; ect: NA
Event: BOJO

Date Sampled: 01 /12/I0
Date Received: 0'7 /I2/I0

Client fD: RfS2-Surface
ARI ID: 10-16364 RD77A

Date Method Units RL Sarnple

'-L Otar 50rros

Preserved Total So-Iids

Totaf Volati]e Solids

N-Ammonra

Sul-f ide

m^r^r A---- j ^ ^-.rbonruLaf vrvottJu vo

01 /13/r0
071310#1

0'7 /14/r0
071410#1

07 /73/r0
071310#1

01 /15/r0
071s10#1

01 /15/ro
071510#1

08/05/r0
080510#1

EPA 160.3

ETA -LOU. J

EPA 160.4

EPA 350.lM

EPA 316.2

P1umb, 1- 981

Percent

Percent

Percent

mg-N/ kg

ma /Va

Percent

0.01

0.01

0.01

0.13

r.42

0 .020

73. 90

68.60

2 .49

11. 9

L8 .2

1.63

RL Analytical reporting Iimit
U Undetected at reported detection limit

Ammonia determined on 2N KCf extracts.

Soil Sample Report-RD77

reffi??: ffi##HT



Matrix: Sediment
Data Release Authorized
Rcnnrferl' nR /n6/I0

SAI{PLE RESULTS-CO$I\ZENTIONALS 4NALyTICAL fi\
RD77-Greylock Consulting, LLC RESOURCESV

INCORPORATED

Project: NA
Event: BOJO

Date Sampled: 01 /1"2/10
Date Received: 07 /L2/I0

Client ID: RlS3-Surface
ARI ID: 10-15355 RD77B

Analyte Date Method Units RL Sarnple

Total Sofids 01 /13/10 EPA 160.3 Percent 0.01 75.10
071_310#1

Preserved Totaf Solids 01 /1"4/1,0 EPA 160.3 Percent 0.01 80.40
071410#1

Totaf Volatile Sofids 01 /I3/I0 EPA 160.4 Percent 0.01 1.36
071310#1

N-Ammonia 01 /L5/L0 EPA 350.1M mg-N/kgr 0.13 4.50
071510#1

Sulf i-de 5.87 62.9

r^+- r n -^--r ^ '-rbon 01 /19/10 Plumb, 1981 Percent 0.020 0.558fvLdf vr9qlrau ud

071910#1

RL Analytical reporting limit
U Undetected at reported detection limit

Ammoni-a determined on 2N KCf extracts.

0'7/L5/I0 EPA316.2 mq/kg
071510#1

Soi-l Samp.le Report-RD77
#E fr F C- - FEIEk--€SEe*EE.+-*-.fu-'l+i+



Matrix: Sediment ig
n-f - D^1^-^^ ^,.Fh^ri toa. /Y,,udLd nef cdJe nuLrrvrr4cu. I I
Ronnrf arl . nP./n6/IO t 

//

SAI"IPLE RESI'LTS-CO}iTVENTIONALS 4NALYTICAL A
RD77-Greylock Consulting, LLC RESOURCES\7

INCORPORATED

Project: NA
Event: BOJO

Date Sampled: 01 /12/I0
Date Received: 01 /12/I0

Analyte

Client ID: RfS4-Surface
ARI ID: 10-15356 RD77c

Date Method Units RL Sample

Totaf Sof ids 0'7 /I3/I0 EPA 160.3 Percent 0.01 '73.'70
0 71310 # 1

Preserved Totaf Sol-ids 01 /I4/I0 EPA 160.3 Percent 0.01 'l 4.20
071410#1

^olj-ds 07/I3/I0 EPA 160.4 Percent 0.01 I.66IOt'a-L VOrat'are 5
0 71310 # 1

N-Ammonia 01 /I5/I0 EPA 350.1M mg-N/kg 0.I2 6.59
071510#1

Sulfide 66.5 825

n^+-l n,^--.i ^ ^-rvuqr vrvarrru --rbon 01 /I9/I0 Plumb, 1981 Percent 0.020 0.684
071910#1

RL Analytical reporting limit
U Undetected at reported detection limit

Ammonia determined on 2N KC1 extracts.

01 /7s/10 EPA 316.2 mg/kg
071510#1

Soil- Sampfe Report-RD77



SAI{PLE RE SULTS -CONVENTIONAT,S
RD77-Greylock Consulting, LLC AX33fi3*@

INCORPORATED
A

Matrix: Sedimena i\f,
Data Release AuthorizedTr-f .,

Pannrf arl . Aa /nA /I0 | t.\tr)

Proj ect: NA
Event: BOJO

Date Sampled: 01 /72/I0
Date Received: 01 /L2/I0

Client ID: RlS5-Surface
ARI ID: 10-16367 RD77D

Date Method UnitsAnalyte RL Sample

Total- Sol-ids

Preserved Totaf Solids

Total Vol-atil-e Sol-ids

N-Ammonia

Sulfide

Totaf Organic Carbon

01 /13/70
071310#1

01 /14/r0
071410#1

01/73/r0
071310#1

0'7 /15/r0
071510#1

01 /75/r0
071510#1

01/19/r0
071910#1

EPA 160.3

EPA 160.3

EPA l-60.4

EPA 350.1M

EPA 316.2

Plumb,1981

Percent

Percent

Percent

mg-N/ kg

ma /Va

Percent

0.01

0.01

0.01

0.12

I.2I

0 .020

75.30

78.50

1.56

0 .97

6.49

0 . 64 0

RL Analytical reporting Iimit
U Undetected at reported detection fimit

Ammonia determined on 2N KCI- extracts.

Soll- Sample Report-RD77

ffiffiT?: ffi##G#



SAI4PLE RESLILTS-CONVENTIONAIS 4NALyT;CAL A
RD77-Greylock Consulting, LLC RESOURCES\7

INCORPORATED

Matrix: Sediment Anl
^1^^^^ ^..r'uaLa KeJ_ease AuLnorlzeoli I

Reported: 08/06/I0 \{ I

Proj ect: NA
Event: BOJO

Date Sampled: 01/L2/I0
Date Received: 0'7 /12/I0

Client ID: RlS6-Surface
ARI ID: 10-16368 RD77E

Analyte Date Method Units RL Sarople

Total Solids 07/I3/I0 EPA 160.3 Percent 0.01 '76.10
071310#1

Preserved Total- Sofids 01 /I4/I0 EPA 160.3 Percent 0.01 76.00
071410#1

Totaf Vofatile Soflds 01 / 1,3 /I0 EPA l.60 . 4 Percent 0 . 01 I.32
071310#1

N-Ammonia 01/15/10 EPA 350.1M mg-N/kg 0.13 2.65
0 71510 # 1

Sulfide 01 /15/10 EPA 316.2 mq/kg
071510#1

r2.4 220

' ^ rbon 07/1,9/1.0 Pl-umb,1981 Percent 0.020 0.963r v Lor vr 9drlf u ua
071910#1

RT An:lrrj- ical r6n^rl_inn Iimit
U Undetected at reported detection l-imit

Ammonia determined on 2N KCf extracts.

Soil S:mnlc Rennrt-RD77

ffiffi"? : ffiWffi# g



SAI"IPLE RESULTS-CON\TENTIONAIS 4NALYTICAL A
RD77-Greylock Consulting, LLC RESOURCES\/

INCORPORATED

Matrix: Sediment fA. Project: NA
,'..*horr 7?dt/ ,' Event: BOJOUdLd nefedJe nULrrv

Ronorf pcl . nR /n6/1i | : D:l- e Samnlecl : 01 /L2/70' ' o".""n.I"i;;;; oi /r2/ro

Client ID: RIST-Surface
ARI ID: 10-16369 RD77F

Analyte Date Method Units RL Sample

Totaf Sofids 0'7 /I3/I0 EPA 160.3 Percent 0.01 13.20
071310#1

Preserved Total Sofids 07 /I4/I0 EPA 160.3 Percent 0.01 71 .50
071410#1

Total- Vol-atife Sofids 01 /13/70 EPA 160.4 Percent 0.01 I.41
071310#1

N-Ammonia 01/t5/I0 EPA 350.1M mg-N/kg 0.I2 I.19
0 71510+ 1

Sul fide 63.0 33801 /75 /L0 EPA 3'7 6 .2 mq/kg
071510#1

Taf: r orn:ni n f-r1fen 07 /19/10 Plumb,1981 Percent 0.A20 0.942
071910#1

RL Analytical reporting limit
U Undetected at reported detection l-imit

Ammonia determined on 2N KCI extracts.

Soil Sample Report-RD77



Matrix: Sediment n. /
Data Release Authorizedly\/
D^^^-f ^,{ . Aa / ^16. / I0 :l "

vvl vv/ 
l-

sAl"lPLE RESULTs-coNVENTroNArs 4NALYT|GALA
RD77-Greylock Consulting I LLC RESOURCES\Z

INCORPORATED

Project: NA
Event: BOJO

Date Sampled: 01 /12/IO
Date Received: 01 /12/I0

Client ID: RIS1-Surface
ARI ID: 10-15370 RD77G

Analyte Date Method Units RL Sample

Totaf Soflds 01 /1,3/10 EPA 160.3 Percent 0.01 44.10
071310#1

Preserved Totaf So-lids 01 /I4/I0 EPA 160.3 Percent 0.01 45.10
071410#1

Total- Vol-atile Solids 0'7/13/10 EPA 160.4 Percent 0.01 1.56
0 71310 # 1

N-Ammonia 01 /I5/I0 EPA 350.1M mq-N/kg 0.22 20.0
0 71510 # 1

Sul-f ide L02 1,550

n^f-r ne^--r ^ '^rbon 08/05/10 Plumb,1981 Percent 0.020 2.83rvLaf vrvqlrfu vq

080510#1

RL Analytical reporting limit
U Undetected at reported detection l-imit

Ammonia determined on 2N KCI- extracts.

01/15/10 IPA376.2 mg/kq
071510#1

Soil Sampl-e Report-RD77

ffiffi?T: ###GE



MS /MSD RE SI'LTS -COTiT\ENT IONAIS
RD77-Greylock Consulting, LLC Als:fi8rb@

INCORPORATED
tt!

Matrix: SedimenL ik,
Data Refease Authorized,ift 

1

Ron^rf A.l . OP, / OG / L0 t
\

Drn-i anl- .

Event:
F):Io Q:mnlari.

Date Received:

Date Units Sample Spike

NA
BOJO
01 /12/10
01/12/1"0

Spike
Added RecoveryAnalyte

ARI ID: RD77B

I U Ldr V! 9Arlf I

ARI rD: RD77D

N-Ammonia

Sul- f ide

Client

Carbon

C]-ient

rD: RIS3-Surface

01 /19/70 Percent

RIS5-Surface

01 /15/I0 mg-N/kg

01 /15/I0 mq/kq

0.5s8

0 .9'7

6 .49

1.60

r23

I'7 3

1.09

L23

I48

95.42

99 .02

Ir2 .5e.

Soil- MS/MSD Report-RD77

ffiffi??' #ffi#ffi4



Matrix: Sediment
Data Rel-ease Authorized:

Analyte

RE PLICATE RE SULTS -COI{T\TENTIONAI,S
RD77-Greylock Consulting, LLC

Date

Pro;ect: NA
Event: BOJO

Date Sampled: 01 /12/I0
Date Received: 01 /12/I0

Units Sample Replicate(s)

fiis5fi8rb@
INCORPORATED

RPD/RSD

ARI ID: RD77B

Totaf Sol-ids

Client ID: RlS3-Surface

0'7 /!3/r0

01 /13/r0

0'7 /19/r0

RIS5-Surface

0'7 /r4/t0
01 /15/r0

01/Is/1,0

Totaf Vofatife Sofids

m^+-r n *^-*. ^ ^-.rbonfuLaI vI9dlrf9 vo

ARI ID: RD77D Client ID:

Preserved Total Solids

N-Ammonia

Sulfide

Percent

Percent

Percent

Percent

mg-N/ k9

ma /Va

75.10

1.36

0. ss8

78.50

0 .9'7

6 .49

7 6 . 00
15 .20

1.34
L.32

0.606
0.537

0.'7e"

1.5%

6 .22

0.

0.

4Z

6%

8.3%

'7 8 .20

0. 96
o .96

5 .91

eni I Ponl i n:f a

ffiffiTT: €ffiffim#=



LAB CONTROL RESULTS-COIIIVENTIONAIS
RD77-Greylock Consulting, LLC Alsbfi8rr@

INCORPORATED

Matrix: Sediment ff .,'
I ^^^^ n..!'uaLa Ke-Lease AuLnorrzeclt{ :)

Ranarl-ad . n9,/06/1a /-'r\slrvrLsutwv/wvlLv\

Pro;ect: NA
Event: BOJO

ft:]- c S:mnl cd. NA
Date Received: NA

Analyte/Method QC ID Date Units LCS
Spike
Added Recowery

Sulflde
EPA 316.2

n^F-1 n----r ^ ^^rbonf uLaI v!9@1rf u va

Plumb,1981

PREP

ICVL
ICVL

0'7 /15 /I0 mg/kg

01 /L9/I0 Percent
08/05/10

7 .51

0.093
0.100

6.44

0.100
0.100

rr1.52

93.0%
100.0?

Soil- Lab Control-

gqE*Eg E-.€3E"FE$E_FG



STANDARD REE"ERENCE RESULTS-CONVENTIONAIS
RD77-Greylock Consulting, LLC Aisbfiseb@

INCORPORATED

Matrix: Sediment
Data Rel-ease Authorized
Renortecl: OR /O6/I0

Analyte/SRM rD Date Units

Proj ect: NA
Event: BOJO

l)et-o S:mnlc.l . NIA

Date Received: NA

SRM
True
Value Recovery

N-Ammoni-a
SPEX 28-24AS

m^!-r A----. ^ ^-rbonfvLqf vrvorrfu uo

Nrsr #8704

01 /15/L0

07 /19/70
08/05/r0

mg-N/ k9

Percent

100

3.35
3.3s

100.0%

Lt2 .52
109.9%

100

3.11
3.68

Soil- Standard Reference Report-RD77

HE E H; e= .. EelEs-€l*".-E f



INORGANICS A\IAI,YSIS DATA SHEET
TOTAL METAIS
Page 1 of 1

Lab Sample ID: RD77MB
LIMS ID: 10-L6312
Matrix: Sediment  A l,/
n-L^ n^r ^-^^ n,,rhari ,oalXYudLd neaedse AuLrru!rzEut/ I
Rannrforl . O-l/1q/1O \ J'*_/

Percent Totaf Soflds: NA

Als5ffieb@
INCORPORATED

Sample fD: METHOD BLANK

A/- Pannrf IrIn. Pf\??-/lrartl aaL .^^SU1ting, LLC
Proiect: BOJO

l-.)af o Samnl cd. NA
Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL ng/kg-dry O

CLP 07 /L4/10 141LA 01 /1.6/10 '7 439-9'7-6 Mercurv 0.02 0.02 U

Il-Ana l rzf e rrndef ec1_ e.l af n i rzen RL
Rl-Reportino Limit

FORM-I

ffiffiT?: ##ffi.F€+



INORGANICS AT.IALYSIS DATA SHEET
TOTA], METALS
Page 1 of 1

Lab Sample ID: RD77H
LIMS ID:10-16371
Matrix: Sediment
Data Refease Aut.horized:
Rcnorf ecj ; O1 /1q/I0

SampJ-e ID: R,IS2-2-4'
SAI'4PLE

QC Report No: RD77-Greylock Consul-ting, LLC
Project: BOJO

Date Sampled: 01 /12/L0
Date Received: 0'7 /12/IO

Percent Tota] Solids:. 69.22

Prep Prep Analysis Anal-ysis
Meth Date Method Date CAS Number Analyte RL rng/kg-dry a

CLP 0'7 /I4/I0 1411A 0'7 /16/10 7439-97-6 Mercury 0.03 0.75

II-Ana lwte rrnclef er-tecl at oi rzen RL
RL-Reportinq Li-mit

FORM-I

ffiffiT?: #ffiffi#*



INORGANICS AI.IAJ,YSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: RD77I
LrMS ID: 10-L6312
Matrix: Sediment
Data Refease Authorized
Ronnrtcd . O7 /1 q /10v t I !J/

f,xs5ilSrb@
INCORPORATED

Sample ID: RIS2-4-6'
SAI'IPLE

QC Report No: RD77-Greylock Consulting, LLC
Proj ect: BOJO

Date Sampled: 01 /72/70
Date Received: 01 /12/10

Percent Totaf Sol-ids:. 64.9%

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Arralyte RL nglkg-dry a

CLP 01 /I4/I0 '7 41IA 0'7 /16/70 7439-97-6 Mercury 0.03 O.l2

Il-An: I rrf o rrnrio1- oc'|- cri af ai rrcn Qlsu Yr
RL-Reportinq Limit

FORM-T

ffiffi?? : m#ffit6ffi



INORGAI{ICS A}IAIYSIS DATA SHEET
TOTAI, METAIS
Page 1 of 1

Lab Sample fD: RD77J
LIMS ID:10-16373
Matrix: Sediment n ^
Data Release AuthorireO,\Pl
Pannrf o.l . 01 /1q /1^ I Ir\spvrLeu. wt/ LJ/ IV 

t/

Percent Totaf Sofids: 69.8?

Sarnple ID: Rf S3-2-4 '
SAI.4PLE

QC Report No: RD77-Greylock Consulting, LLC
Project: BOJO

Date Sampled: 01 /12/I0
Date Received: 01 /12/I0

Prep
Meth

Prep
Date

Analysis Analysrs
Method Date CAS Num.ber Analyte ng,/kg-dry

c].p 01 / 14 / I0 1 41 rA 01 / 16 / 1,0 7 439-97 -6

tl-An^lrzrc rrndei-er-fc.l et rlirren RL
R l,-Rcnorf r nfr Lr mat

Mercury 0.03 0.51

FORM-I

ffimF" : ##ffiLg g



INORGAI\rICS ANALYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: RD77K
LIMS ID: 10-16374
Matri-x: SedimenL ht r /
Data Ref ease Authorized ,lp\'!/
Ronnrfcd , n1 /1 q /1 O \l /\,
Percent Totaf So1ids:. 63.2e"

ANALYnCAL(a
RESOURCES \Z
INCORPORATED

SampJ-e ID: RIS3-4-6'
SAI'{PLE

QC Report No: RD77-Greyl-ock Consulting, LLC
Project: BOJO

Date Sampl-ed: 0'7 / 12 / I0
Date Recei-ved: 01 / 12 / I0

Pretr> Prep Analysis Analysis
Meth Date Method Date CAS Nunber Anal-yte RL mg/kg-dry A

CLP 01/I4/I0 '74'71,A 0'7/16/10 7439-97-6 Mercury 0.03 1.05

II-An: I rria rrndcl- cnl-cd :1- n i rzcn Ql
Rl-Reporting Limj-t

FORM-I

#ffiE? : ffi##L€'F



INORGA\IICS AI.IAIYSTS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample fD: RD77L
LIMS ID:10-16375
Matrix: Sediment An-
Data Release Authorizedt { yl}
Dannrf aA. 

^'1 
/ 1o /10 . I I\)

Percent Total- Sol-lds : 16.5%

fixsbfi:tb@
INCORPORATED

Sanp1e ID: RIS4-2-4'
SAI{PLE

QC Report No: RD77-Greylock Consulting, LLC
Project: BOJO

Date Sampled: 01 /12/I0
Date Received: 01 /12/I0

v
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ng/kg-dry A

CLP 01 /14/1,0 7 41!A 0'7 /16/10 1439-91-6 Mercury 0.03 0.03 U

II-An.al r,rf c rrndctected :f oi rren RLsu Y+

RL-Reporting Limit

FORM-]

A#$EfF-EFdtu=aFEilg:=€



INORGAI.IICS AI.IAIYSIS DATA SHEET
TOTAI METAI,S
Page 1 of 1

Lab Sample ID: RD77M
LTMS ID:10-16376 . ./
Matrix: SedimenL NX-,|_/Data Refease Authorized:1,/\)
Pannrfarr. A1 / 1 q /10 l. l

Percent Total Solids: 81.6%

AlsifiErb@
INCORPORATED

Sanple ID: RIS4-4-6'
SAI'IPLE

QC Report No: RD77-Greyfock Consulting, LLC
Project: BOJO

Date Sampled: 01 /12/I0
Date Received: 01 /12/I0

Prep Prep Anal-ysis Analysis
Meth Date Method Date CAS Nunber Analyte RL nglkg-dry A

CLP 0'7/I4/I0 1411-A 01/16/10 7439-97-6 Mercury 0.02 0.04

II-Ana I rzf e ttnrJetecto.l a1- ai rzcn Ql
RL-Reporting Limit

FORM-I
5%9%%: , ro-.&ffi!tES
E# E 6 f d' , ddE E$+it EFt E-g 4L



Alstfisrb@
INCORPORATED

SampJ-e ID: RIS2-2-4'
I"IATRIX SPIKE

QC Report No: RD77-Greyl-ock Consulting, LLC
Project: BOJO

Date Sampled: 01 /12/70
Date Received: 01 /12/I0

T{ATRIX SPIKE QUAI,ITY CONTROL REPORT

INORGAIiIICS AI.TAIYSIS DATA SHEET
TOTAL METAIS
Page 1 of 1

Lab Sample fD: RD77H
LIMS ID:10-16371
Matrix: Sedi-ment
Data Re]ease Authorized
Rcnnrf ad. O'1 / 1ql10

Analysis
Analyte Method Sample Spike

Spike *
Added Recovery A

Mercury 14'lIA 0.75

Reported in nq/kg-dry

N-Controf Limi-t Not Met
FI-9 Ronnrzorrz NIaf Annl i cal-rl o S:mnl a (-nnnanl- r:l- i nn Tna Lli nlr
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits: '75-7252

0.91 0 .254 63.0% N

FORM-V

ffiffi?T : ffiffiffia+.E



INORGAT{ICS AI.IAIYSIS DATA SHEET
TOTA], METATS
Page 7 of 7

Lab Sample ID: RD77H
LIMS ID:10-16371
Matri-x: Sediment
Data Release Authorized:
Rennrfcel: O'l/19/I0

Alsbfi8*@
INCORPORATED

Sarnple ID: RTS2-2-4'
DUPLICATE

QC Report No: RD77-Greylock Consulti-ng, LLC
Project: BOJO

fiafa Qamnlorl' 0'7 /12/I0
Date Received: 01 /12/I0

l'lATRIx DUPLICATE QUAITTY CONTROL REPORT

Analysis Control
Analyte Method SanpJ-e Duplicate RPD Liurit A

Mercury 7477A 0.75 0.70 6.92 +/- 202

Reported in mglkg-dry

*-Contro1 Limit Not Met
L-RPD Inval-id, Limit : Detection Limit

FORM-VI

ffiffi?*fl : iffiffiffiil*,#



INORGA}TICS AI{A],YSTS DATA SHEET
TOTAI METAI,S
Page 1 of L

Lab Sample ID: RDTTLCS
LIMS ID: 10-16372
Matrix: Sediment AD.J
Data Refease Authorized rt[ Y/tlKeporreo: ut/LY/ru | |\/

Alsbfisrr@
INCORPORATED

Sample ID: LAB CONTROL

QC Report No: RD77-Greyfock Consulting, LLC
Project: BOJO

Date Sampled: NA
Date Recelved: NA

BLANK SPIKE/BI,ANK SPIKE DUPLICATE QUAIITY CONTROL REPORT

Analysis Spike Spike Dup Spike Spike Spike Dup
Analyte Method Found Found Added Recovery Recovery RPD A

Mercury 1 41IA 0.54 0.54 0.50 108% 108% 0.0%

Reported in mglkg-dry

N-Control l-imit not met
Controf Limits: 8O-120%

FORM-VII

ffi#?? r ffi##E=E*f
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APPENDIX D 
 Groundwater Level Measurements 
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