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EXECUTIVE SUMMARY 

GENERAL 

An interim remedial action was completed by the Port of Anacortes at the Cap Sante Marine Lease Area 
located in Anacortes, Washington.  Remedial activities were completed in general accordance with the 
Agreed Order for the Site (No. DE-07TCPHQ-4197) and the Model Toxics Control Act.  The interim 
action consisted of excavation and removal of contaminated soil from the site for thermal treatment 
and/or disposal at a permitted landfill.  All of the known contamination identified by the Site Remedial 
Investigation field study was removed as the result of the interim action.  The interim action also included 
Site restoration activities that consisted of excavation backfill, construction of a block retaining wall and 
public access walkway along the waterfront, and construction of a shoreline habitat area.  The first of four 
quarters of compliance groundwater monitoring was completed to evaluate post-interim action 
groundwater conditions. 

REMEDIAL EXCAVATION ACTIVITIES 

Remedial excavation activities at the Site were completed between October and December 2007 to 
remove soil with petroleum and/or metals contamination at concentrations exceeding Site preliminary 
cleanup levels.  Based on previous Site characterization studies, releases from the historic USTs and 
associated fuel lines were the apparent source of the petroleum contaminated-soil at the Site.  The source 
of metals- contaminated soil in two isolated hot spots south and west of the USTs is not known.  
Approximately 9,800 cubic yards of petroleum-contaminated soil and 88 cubic yards of metals-
contaminated soil were removed from the Site during remedial excavation activities and transported off-
site for permitted treatment and/or disposal.   

Based on field screening and chemical analytical results for confirmatory soil samples obtained from the 
final limits of the remedial excavations, all known soil containing hazardous substances at concentrations 
exceeding preliminary Site cleanup levels was removed during the interim remedial action. 

COMPLIANCE GROUNDWATER MONITORING 

The first quarterly compliance groundwater monitoring event was completed in early June 2008 to 
evaluate post-interim action groundwater conditions.  Contaminants of concern either were not detected 
or were detected at concentrations less than preliminary Site cleanup levels in three out of four 
compliance monitoring wells.  Diesel-range hydrocarbons and lead were detected at concentrations 
exceeding preliminary cleanup levels in monitoring well MW-2A, located in the southwest portion of the 
remedial excavation.  The exceedances in MW-2A were caused by high turbidity in the well and are not 
representative of groundwater conditions at the Site.  The well was subsequently re-developed to remove 
the highly turbid water and then re-sampled approximately two weeks after the initial groundwater 
sampling event.  Petroleum hydrocarbons and lead were not detected in the follow-up samples collected 
from MW-2A. 

Monitoring wells MW-1A through MW-4A will continue to be monitored for three additional quarters to 
evaluate post-remedial groundwater conditions at the Site.  Groundwater samples will be analyzed for 
BETX, petroleum hydrocarbons, PAHs and lead.  The results of the additional groundwater monitoring 
events will be summarized in quarterly reports.  The Port of Anacortes will review the four quarters of 
compliance groundwater data in March 2009 and evaluate whether additional monitoring is warranted. 
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RI/FS AND CLEANUP ACTION PLAN 

In compliance with the Agreed Order, the Port will prepare a RI/FS and Cleanup Action Plan (CAP) for 
the Site in 2008-2009.  The RI/FS will summarize existing soil and groundwater data and evaluate 
cleanup alternatives for the Site, including no further action.   If additional remedial action is warranted, 
the CAP will identify applicable Site cleanup standards and the cleanup actions that will be implemented 
by the Port. 
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INTERIM ACTION REPORT 
CAP SANTE MARINE 

ECOLOGY AGREED ORDER NO. DE-07TCPHQ-4197 
ANACORTES, WASHINGTON  

FOR 
PORT OF ANACORTES 

1.0  INTRODUCTION 

This report presents the results of the interim action completed at the Cap Sante Marine Lease Area 
(referred to herein as the “Site”).  This interim remedial action was conducted in compliance with the 
Department of Ecology (Ecology) Agreed Order for the Site that was signed by the Port of Anacortes in 
July 2007.  Interim action remedial activities were completed in general accordance with the documents 
“Work Plan, Remedial Investigation/Feasibility Study and Interim Action, Cap Sante Marine Lease Area” 
dated June 19, 2007 (Work Plan, Landau Associates) and “Interim Action Work Plan Supplement, Cap 
Sante Marine” dated September 20, 2007 (Work Plan Supplement, GeoEngineers).  Ecology is managing 
the Site as part of the Fidalgo and Padilla Bay component to the Puget Sound Initiative.   

The Site is located at the Port’s Cap Sante Boat Haven in Anacortes, Washington as shown in Figure 1.  
The general Site layout is shown in Figure 2.  Remedial excavation activities were completed at the Site 
between October and December 2007 to remove petroleum- and metals-contaminated soil identified by 
the Remedial Investigation.  Site restoration activities, including shoreline habitat planting, were 
completed in July 2008.   

2.0  BACKGROUND  

Prior to 1947 the Site consisted of tide flats.  In the late 1940s to early 1950s, the Site was filled with 
dredged material from the adjacent federal waterway.  The Port acquired the Site in 1956 and leased it to 
various tenants over the years.  Since the late 1950s, the Site has been operated as a boatyard and marina 
support area providing small boat storage, boat launch, boat maintenance and offshore fueling facilities.  

During the early 1980s, petroleum fuel was observed seeping into the marine waters adjacent to the Site at 
several locations south and east of two underground storage tanks (USTs) located at the Site (Figure 2).  
The USTs contained gasoline, diesel and an oil/fuel pre-mix.  In 1983 the Port installed an interceptor 
trench downgradient of the USTs to recover fuel from the subsurface and control fuel seepage into 
adjacent Fidalgo Bay.  The Port decommissioned and removed the leaking USTs in 1985 and replaced 
them with two new 12,000-gallon gasoline and diesel USTs. 

Detailed information describing the Site, including its known history, previous uses, property features, 
soil and groundwater conditions and a summary of environmental investigations completed at the Site 
between 1983 and 2005 is presented in the June 2007 Work Plan.  Additional field data collection and 
analysis were conducted at the Site in April and May 2007 in accordance with the Work Plan.  The 
additional data collection and analysis consisted of sediment, soil and groundwater investigations.  The 
results of these recent investigations are summarized in the “Investigation Data Report, Cap Sante Lease 
Area,” dated August 2007 (Data Report, Landau Associates).  Additionally, the Port completed a shallow 
soil investigation in September 2007 to further evaluate the extent of contaminated soil at the Site and to 
facilitate segregation and disposal of contaminated and non-contaminated soil during the interim action. 
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3.0  NATURE AND EXTENT OF CONTAMINATION 

Based on investigations completed between 1983 and 2007, fuel releases from the historic USTs and 
associated fuel lines are the apparent source of the petroleum contamination detected in soil and 
groundwater at the Site.  The Port’s investigations revealed soil and groundwater contaminated with 
petroleum-related contaminants in a roughly fan-shaped plume emanating from the USTs that extended 
downgradient to the shore of Fidalgo Bay.  The approximate limits of the contaminant plume caused by 
releases from the UST system are shown in Figure 2.  Soil with concentrations of benzene, ethylbenzene, 
toluene, xylenes (BETX), naphthalenes, gasoline-range- and/or diesel-range petroleum hydrocarbons that 
exceeded the preliminary MTCA cleanup levels presented in the 2007 Data Report was detected at 
16 locations within the UST plume.  Petroleum-contaminated soil in the UST plume generally was 
encountered at depths ranging from 3 feet to 16 feet below the ground surface (bgs).  

Gasoline-range hydrocarbon exceedances also were detected in shallow soil north (cross gradient) of the 
UST-related plume.  The source of this shallow (one to three feet bgs) gasoline-range “hot spot” is not 
known, but it does not appear to be caused by releases from the USTs.  Lead and copper exceedances 
were detected in soil at two isolated “hot spots” shown in Figure 2.  The source of the lead and copper 
contamination is not known.  

Preliminary groundwater cleanup levels for benzene, gasoline- and/or diesel-range hydrocarbons were 
exceeded in groundwater samples collected at several locations within the UST plume between 2004 and 
2007.  

The analytical results for sediment samples collected in the marina east of the USTs showed that 
petroleum-related contamination from the UST fueling system did not impact adjacent sediments (Data 
Report, 2007). 

4.0  INTERIM ACTION REMEDIAL ACTIVITIES 

4.1  GENERAL 

The primary purpose of the interim action at the Cap Sante Marine Site was to remove contaminated soil 
from the UST fuel system source area to reduce the potential for offsite transport of contamination via the 
groundwater pathway.  The interim action was implemented to achieve an immediate reduction in the 
volume of contaminated soil and to greatly reduce, if not eliminate, the potential environmental impacts 
posed by leaving the contaminated soil in place.  The interim action at the Site was conducted in 
accordance with the MTCA cleanup regulation and applicable state and federal laws described in WAC 
173-340-430. 

The Port’s general contractor for the interim action was Clearcreek Contractors (“Clearcreek” or 
“Contractor”) of Everett, Washington.  Clearcreek completed most of the remedial work at the Site and 
hired subcontractors for several activities including installation of a temporary sheet pile shoring wall and 
construction of a permanent retaining wall along the waterfront during Site restoration.  The Port’s 
environmental consultant was GeoEngineers, Inc. of Seattle, Washington.  GeoEngineers assisted 
Clearcreek with segregating clean and contaminated soil during excavation, collected confirmatory soil 
samples from the limits of the remedial excavations, and documented remedial activities.     

4.2  INTERIM ACTION ACTIVITIES 

Activities that were completed during the interim action are described below.  Additional information 
regarding these activities is presented in subsequent sections of this report. 
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• Implemented environmental protection measures consisting of best management practices for 
stormwater, sediment, drainage, and erosion control; spill prevention and pollution control; and 
all other controls needed to protect environmental quality.  Environmental protection measures 
included use of silt fencing and silt dikes and catch basin silt barriers; contained, covered and 
lined stockpiles; and a floating debris boom for the offshore area of the Site. 

• Demolished asphalt and concrete pavement as needed; demolished the Cap Sante Marine and 
“Captain’s Place” restaurant buildings; and disassembled/relocated three boat 
storage/maintenance buildings to facilitate UST removal and contaminated soil excavation.  
Existing utilities in the excavation area were removed as needed and replaced where appropriate 
during Site restoration activities. 

• Site access and traffic control measures including fencing and vehicle control flaggers were 
implemented to maintain safe working conditions and protect the public during the interim action.  

• Construction dewatering using shallow sumps to remove most of the standing water from the 
bottom of the remedial excavations.  Groundwater and stormwater removed from the excavations 
was pumped to large tanks to settle-out particulates, treated with particulate filters and activated 
carbon, and discharged to the City of Anacortes sanitary sewer system. 

• Installed a temporary shoring and groundwater cutoff wall along a portion of the remedial 
excavation (near top of shore bank).  The purpose of the sheet pile shoring/groundwater cutoff 
wall was to minimize the flow of groundwater and surface water to the excavation from the 
adjacent bay, particularly during high tides and storm events.  The sheet pile wall was removed 
following completion of the excavation activities. 

• Decommissioned (removed) two USTs, associated fuel lines and all remaining components of the 
former fueling system in accordance with WAC 173-360. 

• Excavated contaminated soil associated with releases from the UST fueling system.  Excavation 
of contaminated soil was performed to remove all contaminated soil from the Site that exceeded 
MTCA cleanup levels. 

• Excavated lead, copper and gasoline-range contaminated soil from the three “hot spots” described 
in Section 3.0.  Metals-contaminated soil was excavated and managed separate from the 
petroleum-contaminated materials for disposal purposes. 

• Obtained confirmatory soil samples from the limits of the remedial excavations to document 
removal of contaminated soil. 

• Loaded and hauled contaminated soil that was removed from the excavations for offsite treatment 
and/or disposal at a permitted soil treatment facility and/or solid waste landfill.  Clean overburden 
soil that was excavated was disposed on nearby property owned by the Port. 

• Shoreline restoration of the upper intertidal and backshore area adjacent to the remediation site.  
Restoration included installation of an engineered block retaining wall; softening of shoreline; 
placement of rip rap, natural beach substrate (sand and gravel), and large woody debris (logs); 
and planting native plants in the near shore environment. 

• Covered upland site surfaces with a combination of clean granular fill, crushed rock, and asphalt 
pavement.  A public access walkway (esplanade) was constructed adjacent to the shore area on 
the upland side of the block retaining wall. 

• Installed four monitoring wells in and adjacent to the remedial excavation to enable collection of 
compliance groundwater samples and define post-interim action groundwater flow direction at 
the Site. 
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5.0  CLEANUP LEVELS 

Soil and groundwater analytical results obtained during the interim action and post-remedial compliance 
monitoring were evaluated relative to the preliminary soil and groundwater cleanup levels referenced in 
Section 4.3 of the September 2007 Work Plan Supplement, with one exception.  As discussed in the Work 
Plan Supplement, carcinogenic polycyclic aromatic hydrocarbon (cPAH) concentrations in saturated zone 
soil exceeded the calculated preliminary cleanup level at several locations.  In accordance with 
Washington Administrative Code (WAC) 173-340-747(9), it has been empirically demonstrated that these 
cPAH concentrations in saturated soil are protective of groundwater and adjacent marine surface water.  
Pre-interim action and post-interim action groundwater sampling results for wells at the Site showed that 
cPAHs either were not detected or were detected at concentrations less than the preliminary groundwater 
cleanup levels.  Based on the empirical demonstration and approval by Ecology, confirmatory soil sample 
results for all cPAH analyses were compared with the unsaturated zone preliminary cleanup level of 0.137 
milligrams per kilogram (mg/kg).  Preliminary cleanup levels for the Site are presented in Tables 1 
through 4 and 6 through 8 of this report. 

6.0  UST REMOVAL AND CLOSURE 

Two steel, single-walled, 12,000-gallon USTs (one gasoline UST and one diesel UST) were 
decommissioned on November 1, 2007 in accordance with the UST Regulations presented in 173-360 
WAC.  Prior to the tank removal activities Clearcreek Contractors 1) arranged for removal of the residual 
fuel product from the USTs, 2) arranged for a marine chemist to inert the USTs and be on-site during tank 
removal activities, and 3) coordinated UST decommissioning activities with the City of Anacortes fire 
department and the local fire marshal.  A representative of GeoEngineers certified by Ecology to perform 
UST site checks and site assessments was present to observe the UST removal operations and document 
the condition of the two USTs and associated product lines.   

The tops of the USTs were buried to a depth of approximately 5 feet bgs. The tanks measured 
approximately 8 feet in diameter and 35 feet in length.  Both USTs were observed to be in good condition 
with no cracks or leaking observed.  The steel product lines from the tanks to the east wall of the UST 
excavation generally appeared to be in good condition with one exception.  Product staining was observed 
at the joints connecting the product lines to the USTs and in the vicinity of the product delivery pumps.  
Copies of the UST closure and removal documents are presented in Appendix A.  The general location of 
the USTs and product lines that were removed from the Site are shown in Figure 2.  The results of 
confirmatory soil sampling completed in the remedial excavation in the vicinity of the USTs are described 
in Section 7.2. 

7.0  REMEDIAL EXCAVATION ACTIVITIES 

7.1  GENERAL 

Remedial excavation activities at the Site were completed between October and December 2007 to 
remove soil containing petroleum and metals contamination at concentrations exceeding Site cleanup 
levels.  Prior to the start of remedial activities, several buildings at the Site were demolished to facilitate 
excavation. The Port completed pre-demolition surveys for asbestos containing materials (ACM) and 
lead-based paint on several structures including a marine retail building, a small restaurant and boat 
storage/maintenance buildings in the vicinity of the remedial excavation areas (Figure 2),  Based on the 
results of the ACM and lead paint surveys, an asbestos abatement contractor (Affordable Environmental) 
was procured to remove ACM from the retail building and the restaurant prior to demolition of the 
buildings. 
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A GeoEngineers field representative was onsite during excavation activities to field screen soil from the 
excavations for evidence of petroleum-related contamination and to assist the Contractor in segregating 
non-contaminated (clean) soil overburden from underlying petroleum- and metals-contaminated soil.  The 
term “non-contaminated,” as used in this report, refers to soil in which contaminants were not detected or 
were detected at concentrations less than applicable preliminary Site cleanup levels.  The term 
“contaminated” refers to soil in which one or more contaminants of concern were detected by chemical 
analysis at concentrations that exceed preliminary Site cleanup levels. 

 Clean soil overburden ranged in thickness between approximately 1 and 5 feet.  The underlying 
petroleum- and metals-contaminated soil located beneath the clean soil was encountered at depths ranging 
between approximately 1 foot and 18 feet bgs.  The extent of clean and contaminated soil was evaluated 
during excavation activities using field screening and/or the results of chemical analyses.  Soil excavation 
activities continued until confirmation soil samples obtained from the final excavation limits (base and 
sidewalls) indicated that analyte concentrations were less than preliminary Site cleanup levels.  The 
confirmation soil samples were submitted to CCI Analytical Laboratories in Everett, Washington, for 
chemical analysis of BETX, petroleum hydrocarbons, PAHs, VOCs, lead, copper, chromium and/or zinc 
as described in Section 4.2.  The final limits of the remedial excavations and confirmation soil sample 
locations are shown in Figure 3. 

Approximately 9,800 cubic yards (14,975 tons) of petroleum-contaminated soil were removed during 
remedial excavation activities and transported offsite for permitted thermal treatment and disposal at 
Rinker Materials in Everett, Washington.  Approximately 88 cubic yards (133 tons) of non-hazardous 
metals-contaminated soil were removed from the Site during remedial excavation activities and 
transported offsite to Waste Management’s permitted landfill in Arlington, Oregon.  Approximately 
2,400 cubic yards (3,600 tons) of clean overburden soil were removed from the Site during remedial 
excavation activities and used for fill on the Port’s Airport property.   

Chemical analytical results and field screening data for soil samples obtained during remedial excavation 
activities are summarized in Tables 1 through 4.  Field screening and soil sampling procedures are 
described in Appendix B.  Copies of the chemical analytical data and our review of the laboratory quality 
control (QC) data are provided in Appendix C.  A summary of the tipping receipts that document delivery 
of contaminated soil to Rinker and Waste Management’s disposal facilities is presented in Appendix D.  

Four monitoring wells were installed at the Site in April 2007 to evaluate pre-remedial groundwater 
conditions.  Monitoring wells MW-3 and MW-4 (Figure 2) were removed during remedial excavation 
activities.  Monitoring wells MW-1 and MW-2 were decommissioned by a licensed driller upon 
completion of remedial excavation activities and prior to final grading and Site restoration activities.  
Well decommissioning reports for MW-1 and MW-2 are presented in Appendix E. 

7.2  EXCAVATION AND CONFIRMATION SAMPLING  

7.2.1  Petroleum-Contaminated Areas  

Petroleum-contaminated soil was excavated between October and December 2007 from the primary UST-
fueling system excavation and a much smaller “hot spot” located north of the USTs.  The approximate 
final limits of the two petroleum-contaminated soil excavations and confirmation soil sample locations 
are shown in Figure 3.  Approximately 9,800 cubic yards of contaminated soil were removed from these 
excavations.  All of the petroleum-contaminated soil that exceeded preliminary Site cleanup levels was 
removed during the interim cleanup action based on the results of field screening and confirmatory soil 
sample analyses. 
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A total of 88 confirmation soil samples, including four duplicate samples, were obtained from the limits 
of the petroleum-contaminated excavations.   Analytical results for these samples are summarized in 
Tables 1 through 3.  Gasoline-, diesel- and oil-range petroleum hydrocarbons, BETX and PAHs either 
were not detected or were detected at concentrations less than preliminary Site cleanup levels with 
22 exceptions.  Benzene, ethylbenzene and/or PAHs were detected in 22 confirmation soil samples 
(including three duplicate samples) at concentrations exceeding preliminary Site cleanup levels.  Soil with 
contaminant concentrations exceeding preliminary Site cleanup levels was subsequently over-excavated 
and confirmation soil samples were obtained from the new limits of the excavation for chemical analysis.  
Petroleum-related contaminants either were not detected or were detected at concentrations less than 
preliminary Site cleanup levels in the over-excavation samples.  Confirmation samples EX-1-7.0 and EX-
4-7.5 were analyzed for the full suite of VOCs because VOCs other than BETX were detected in Site 
characterization samples obtained from two borings in this area.  VOCs either were not detected or were 
detected at concentrations less than preliminary Site cleanup levels in EX-1-7.0 and EX-4-7.5. 

7.2.2  Metals-Contaminated Areas  

Isolated hot spots of lead-contaminated soil (south of the USTs, Figure 2) and copper-contaminated soil 
(west of the USTs), were excavated in November 2007.  Approximately 80 cubic yards of soil were 
excavated from the lead-contaminated hot spot.  Approximately 8 cubic yards of soil were excavated from 
the copper-contaminated hot spot.  The approximate final limits of the metals-contaminated soil 
excavations and confirmation soil sample locations are shown in Figure 3.  All of the metals-
contaminated soil that exceeded preliminary Site cleanup levels was removed during the interim cleanup 
action based on the results of the confirmatory soil sample analyses. 

A total of seven confirmation soil samples were obtained from the final limits of the metals-contaminated 
excavations.  Analytical results for these samples are summarized in Table 4.  Lead, copper, chromium 
and zinc either were not detected or were detected at concentrations less than preliminary Site cleanup 
levels, with one exception.  Lead was detected in confirmation soil sample EX-22-7.0 at a concentration 
exceeding the preliminary Site cleanup level.  Soil in the vicinity of this sample was subsequently over-
excavated and a confirmation soil sample was obtained from the new limits of the excavation for 
chemical analysis.  Lead was detected in the follow-up confirmation sample (EX-50-6.0) at a 
concentration less than the preliminary Site cleanup level.   

Soil excavated from the copper- and lead-contaminated areas was placed in two separate stockpiles at the 
Site.  Because lead was detected at a high concentration in a soil sample obtained from the lead impacted 
area during the 2007 Site characterization study, a 3-point composite sample (SP-1) was collected from 
the lead-contaminated soil stockpile for waste disposal characterization purposes.  The stockpile sample 
was submitted for analysis of TCLP lead.  Analytical results for sample SP-1 showed that soil excavated 
from the lead-contaminated area was not a dangerous waste.  The metals-contaminated soil was 
transported to Waste Management’s Subtitle D landfill in Arlington, Oregon for permitted disposal. 

7.3  TREATED WOOD WASTE 

Preservative-treated wood encountered in the remedial excavation was removed during remedial 
excavation activities.  Approximately 10 cubic yards of preservative-treated timber lagging and piles from 
the existing bulkhead and/or historic pier were disposed at Industrial Process Waste at the Roosevelt 
Regional Landfill operated by Allied Waste.  A summary of the tipping receipts documenting delivery of 
treated wood waste to the landfill facility is presented in Appendix D. 
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7.4  EXCAVATION DEWATERING 

An excavation dewatering and pumped water treatment system was installed at the Site by Clearcreek and 
operated on a continuous basis between October 30 and November 30, 2007, with one exception as noted 
below.  The system included a water collection sump (shallow well) and associated pumps that were 
installed in the northeast corner of the excavation at a depth of approximately 13 feet bgs.  Water that 
drained to the sump was pumped into a water treatment system consisting of two baffled 18,000-gallon 
settling tanks connected to a sediment particulate filter and three activated carbon vessels connected in 
series.  Periodic checks of the water treatment system were completed to evaluate performance of the 
equipment.  Additionally, water quality samples were obtained from the treatment system before the 
treated water was discharged into the City of Anacortes (City) sanitary sewer system.  

Water quality samples were obtained to confirm that the treated water complied with the City’s water 
discharge criteria shown in Table 5.  Water quality and discharge flow rate data were provided to the City 
on a regular basis to document compliance with the City’s dewatering discharge authorization for the 
project.  A total of 12 water quality samples were obtained from the water treatment system.  The water 
samples were analyzed for BETX, gasoline-, diesel- and heavy oil-range hydrocarbons, lead, pH, total 
settleable solids (TSS) and/or sodium.   

Analytical results indicated that the treated water was suitable for discharge to the City’s sanitary sewer, 
with three exceptions.  Sample DW-SL1-103007 exceeded the discharge criteria for benzene and TSS.  
This baseline sample represented pre-treatment water that had been pumped from the excavation but not 
treated.  Sample DW-SL3-103007 exceeded the discharge criteria for TSS and represented treated water.  
The particulate filter system was adjusted based on the TSS exceedance in sample DW-SL3-103007.  
Sample DW-SL4-110207 exceeded the discharge criteria for diesel- and heavy oil-range hydrocarbons.  
Based on the hydrocarbon exceedances, discharge to the City sewer was stopped temporarily pending 
change-out of the activated carbon vessels.  Treated water discharge to the sewer resumed several days 
after the stoppage once new carbon vessels were installed to remove dissolved hydrocarbons from the 
pumped water.  Field measurements and chemical analytical results for dewatering water samples are 
summarized in Table 5. 

8.0  BACKFILL AND SITE RESTORATION 

8.1  BACKFILL 

Remedial excavations were backfilled using clean imported fill materials to approximately Elevations 12 
to 13 feet.  A geogrid fabric was placed in the base of the remedial excavations that were more than five 
feet deep to provide stability at the base of the excavation.  The geogrid was covered with approximately 
1 to 1½ feet of 8-inch minus crushed rock.  Imported structural sand fill was then placed on top of the 
crushed rock layer and compacted using a vibrating roller.  Most backfilled areas were surfaced with 
approximately 6 to 12 inches of crushed rock in preparation for asphalt paving, installation of concrete 
sidewalks, or to create a uniform grade across the Site.  Post-cleanup Site restoration features are shown 
in Figure 4. 

8.2  ENGINEERED BLOCK RETAINING WALL 

An engineered block retaining wall (“MSE block wall,” Figure 4) was constructed during site restoration 
activities.  The MSE wall extends from the boat launch (southwest corner of the remedial excavation) to 
the Central Pier north of the remedial excavations.  The MSE block wall separates the upland portion of 
the Site from the shoreline/habitat restoration area.  Construction of the MSE wall required placement of 
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imported structural fill at the base of the wall, installation of drainage components, placement of the 
engineered blocks and installation of wall reinforcement material (geogrid). 

8.3  PUBLIC ACCESS WALKWAY (ESPLANADE) 

A concrete walkway (esplanade) was constructed during site restoration activities to provide public access 
along the waterfront at the Site.  The esplanade parallels the upland side of the engineered block wall as 
shown in Figure 4. 

8.4  UTILITY DEMOLITION, RELOCATION AND RESTORATION 

Utilities (electric power, natural gas, water etc.) located within the interim action Site that served the Cap 
Sante Marine building, UST fueling system and the Connex building were decommissioned prior to and 
during the remedial excavations.  Utilities at the Site not associated with these facilities were temporarily 
disconnected and rerouted during remedial activities.  These utilities included a City water main, several 
fire hydrants, storm drain piping, catch basins and associated outfalls and aboveground power lines.  
These utilities were restored during and after the completion of backfill/grading activities at the Site.    

9.0  SHORELINE HABITAT RESTORATION 

Because this interim action was performed in conjunction with the Puget Sound Initiative, it included 
habitat restoration as part of the project.  Habitat restoration at the Cap Sante Site involved grading to 
habitat-specific elevations, placement of habitat substrate material (sand and gravel), planting with native 
plants and installation of large woody debris (logs) in the upper intertidal and backshore area.  A 6-inch-
thick layer of habitat substrate was placed along the re-graded shoreline/intertidal zone from Elevation 
+5 feet up to the base of the MSE wall at approximately Elevation +10 feet (Figure 4).  The habitat 
substrate was planted in May and July 2008 with native plants that were approved by the Washington 
Department of Fish and Wildlife and are appropriate for the various marine shoreline habitats at the Site.  
Large coniferous logs native to western Washington were anchored in place to form a log pocket and 
backshore habitat.  The shoreline habitat restoration area and information regarding the native plants that 
were used to plant the various habitat zones are shown in Figure 4.  The Port’s remediation Contractor 
will continue to monitor and manage the habitat plantings through approximately July 2009 to ensure the 
establishment and survival of the plantings.   

10.0  POST-INTERIM ACTION COMPLIANCE GROUNDWATER MONITORING 

10.1  GENERAL 

In accordance with the Work Plan Supplement, four monitoring wells (MW-1A through MW-4A) were 
completed at the Site on May 27, 2008 to enable collection of compliance groundwater samples and to 
evaluate post-interim action groundwater flow direction.  Monitoring well MW-1A was installed west 
(upgradient) of the remedial excavation limits.  Monitoring wells MW-2A through MW-4A were installed 
in the southwest, east-central and northeast portions, respectively, of the remedial excavation.  The 
approximate locations of the compliance monitoring wells are shown in Figure 4.  Descriptions of the 
field exploration program, field screening methods, groundwater sampling procedures, and logs of the 
monitoring wells are presented in Appendix B.  Groundwater depths, elevations, field parameters and 
chemical analytical results obtained during the first compliance groundwater monitoring event in June 
2008 are presented in Tables 6 through 9.  Laboratory reports for the chemical analyses are presented in 
Appendix C. 
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10.2  SOIL FIELD SCREENING RESULTS 

Borings MW-1A through MW-4A were completed to depths of approximately 11 feet bgs using a truck-
mounted, hollow-stem auger drilling rig.  Soil conditions encountered in borings MW-1A and MW-4A 
consisted of approximately 3 to 5 feet of excavation backfill material overlying dredged fill material.  Soil 
conditions encountered in borings MW-2A and MW-3A consisted of excavation backfill material.  These 
soil conditions are consistent with the soils that were encountered or placed during excavation activities 
and in previous explorations completed at the Site.  Soil samples obtained from the borings at 5-foot 
depth intervals were screened for evidence of petroleum hydrocarbons using visual, water sheen screening 
and organic vapor headspace measurements.  Field screening evidence of petroleum contamination was 
not encountered in the soil samples obtained from borings MW-1A through MW-4A.   

10.3  GROUNDWATER CONDITIONS 

Post-interim action groundwater conditions at the Site were evaluated by measuring groundwater levels 
and obtaining groundwater samples from MW-1A through MW-4A on June 5, 2008.  Depths to 
groundwater ranged from approximately 3.7 to 4.7 feet bgs (Table 6).  The inferrred direction of 
groundwater flow beneath the Site based on the June 2008 measurements is toward the east-southeast 
(Figure 4).   The post-interim action groundwater flow direction is consistent with the pre-interim action 
flow direction obtained in May 2007.  

Groundwater field parameters including pH, conductivity, turbidity, dissolved oxygen and temperature 
were measured prior to obtaining samples from wells MW-1A through MW-4A.  Groundwater field 
parameter data are summarized in Table 9.  Groundwater samples from MW-1A through MW-4A were 
submitted to CCI Analytical Laboratories in Everett, Washington, for chemical analysis of BETX, 
gasoline-, diesel- and oil-range hydrocarbons, PAHs and lead.  The groundwater analytical results are 
presented in Tables 6, 7 and 8.  The contaminants of concern either were not detected or were detected at 
concentrations less than preliminary Site cleanup levels in MW-1A, MW-3A and MW-4A.  
Concentrations of diesel-range hydrocarbons, several individual cPAHs and total lead in MW-2A 
exceeded preliminary Site cleanup levels.  Diesel-range petroleum hydrocarbons were detected in MW-
2A at a concentration of 810 parts per billion (ppb), which slightly exceeds the preliminary cleanup level 
of 500 ppb.  Several individual cPAHs were detected in MW-2A at concentrations exceeding the 
0.018 ppb preliminary cleanup level.  However, the cPAH detections did not exceed the 0.1 ppb 
preliminary cleanup level for cPAHs using the toxicity equivalency methodology (TEQ) described in 
WAC 173-340-708(8).   Therefore, cPAHs were not detected in MW-2A at concentrations of regulatory 
concern based on the TEQ methodology.  Total lead was detected in the unfiltered sample from MW-2A 
at a concentration of 40 ppb which exceeds the preliminary Site groundwater cleanup level of 8.1 ppb.  
However, dissolved lead was not detected in the filtered groundwater samples from MW-2A.  The total 
lead concentration detected in the sample is not considered to be representative of actual groundwater 
conditions due to the potential for particulate matter to be captured in the sample analyzed.  Based on the 
non-detect dissolved lead result for MW-2A, the total lead exceedance is attributed to suspended sediment 
(silt) in the unfiltered groundwater sample.  The turbidity (silt content) of the water purged from MW-2A 
(550 NTU) prior to sampling was considerably higher than the turbidity (7 to 63 NTU) measured in the 
three other monitoring wells.  In our experience, turbid water can result in detections of contaminants at 
elevated concentrations because the contaminants tend to attach to the silt particles in the water sample.  
The elevated total lead detection in MW-2A described above is an example of this turbid water effect. 

Well MW-2A was re-developed on June 19, 2008 by surging and pumping water from the well to remove 
silty, turbid water from the sand pack and well screen.   Well MW-2A was re-sampled for total lead, 
diesel- and oil-range petroleum hydrocarbons on June 23, 2008.  The turbidity of the water purged from 
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MW-2A prior to sampling on June 23 was 27 NTU, which indicates that much clearer water was sampled 
compared to the initial sampling event on June 5.  Diesel- and oil-range petroleum hydrocarbons and total 
lead were not detected in the samples collected from MW-2A on June 23.  The June 23 data from the re-
developed MW-2A indicate that the groundwater exceedances detected in the June 5 samples from MW-
2A were not representative of post-interim action groundwater conditions.    

In accordance with the Work Plan Supplement, three additional quarters of post-interim action 
compliance groundwater monitoring will be completed at the Site to further evaluate groundwater 
conditions.  The groundwater samples will be analyzed for BETX, gasoline-, diesel- and oil-range 
hydrocarbons, PAHs and lead.  The results of subsequent groundwater monitoring events will be 
summarized and presented in quarterly groundwater monitoring reports.  Additional compliance 
groundwater monitoring will be completed if one or more analytes are detected at concentrations 
exceeding Site cleanup levels (as those levels are determined in the RI/FS). 

11.0  REFERENCES 

GeoEngineers, Inc. September 20, 2007.  “Interim Action Work Plan Supplement, Cap Sante Marine, 
Ecology Agreed Order No. DE-07TCPHQ-4197, Anacortes, Washington.”  

Landau Associates.  June 19, 2007.  “Work Plan, Remedial Investigation/Feasibility Study and Interim 
Action, Cap Sante Marine Lease Area, Anacortes, Washington.” 
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12.0  LIMITATIONS 

We have prepared this report for the exclusive use of the Port of Anacortes, their authorized agents and 
regulatory agencies in their evaluation of the interim remedial action at the Port of Anacortes Cap Sante 
Marine Lease Area Site located on the northeast corner of the intersection of 13th Street and Q Avenue in 
Anacortes, Washington.  No other party may rely on the product of our services unless we agree in 
advance and in writing to such reliance. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted environmental science practices in this area at the time this report was prepared.  No 
warranty or other conditions, express or implied, should be understood. 

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if 
provided, and any attachments are only a copy of the original document.  The original document is stored 
by GeoEngineers, Inc. and will serve as the official document of record. 



Sample
Sample Depth Date Headspace Gasoline- Diesel- Heavy Oil- Ethyl-
Name1 (feet bgs) Sampled Vapors (ppm) Sheen Range Range Range Benzene benzene Toluene Xylenes

EX-1-7.05 7.0 10/26/07 2 NS <3 <25 <50 <0.010 <0.010 <0.010 <0.020
EX-2-4.0 4.0 10/26/07 2 NS <3 <26 <51 <0.010 <0.05 <0.05 <0.2

EX-3-7.0 6 7.0 10/26/07 <1 NS <3 <25 <50 0.06 <0.05 <0.05 <0.2
EX-3-9.0 9.0 11/05/07 <1 NS <4 -- -- <0.010 <0.08 <0.08 <0.23

EX-4-7.5 5 7.5 10/26/07 <1 NS <7 <25 <50 <0.010 <0.01 0.011 <0.02
EX-5-7.5 6 7.5 10/26/07 <1 NS 8 <25 <50 0.22 0.37 0.1 0.38
EX-5-10.5 10.5 11/29/07 <1 NS <3 -- -- <0.010 <0.010 <0.010 <0.010
EX-6-8.0 6 8.0 10/26/07 <1 NS 11 <25 <50 0.15 0.11 <0.05 0.27
EX-6-10.0 10.0 11/05/07 <1 NS <3 -- -- <0.010 <0.05 <0.05 <0.2
EX-7-8.0 8.0 10/26/07 6 NS <4 <25 <50 <0.010 <0.08 <0.08 <0.2
EX-8-7.0 7.0 10/26/07 <1 NS <3 <25 <50 <0.010 <0.05 <0.05 <0.2
EX-9-4.0 4.0 11/01/07 <1 NS <3 <25 <50 <0.010 <0.05 <0.05 <0.2
EX-10-4.0 4.0 11/01/07 <1 NS <3 <26 <51 <0.010 <0.05 <0.05 <0.2
EX-11-8.0 8.0 11/01/07 <1 NS <6 <31 <61 <0.010 <0.11 <0.11 <0.33
EX-12-8.0 8.0 11/01/07 <1 NS <3 <29 <58 <0.010 <0.05 <0.05 <0.2
EX-13-8.0 8.0 11/01/07 <1 NS <3 <25 <50 <0.010 <0.05 <0.05 <0.2
EX-14-7.0 7.0 11/01/07 <1 NS <5 <25 <50 <0.010 <0.11 <0.11 <0.32
EX-15-4.0 4.0 11/01/07 <1 NS <8 <29 <57 <0.010 <0.17 <0.17 <0.51
EX-16-8.0 8.0 11/05/07 <1 NS <3 <25 <50 <0.010 <0.05 <0.05 <0.2
EX-17-8.0 8.0 11/05/07 <1 NS <3 <25 <50 <0.010 <0.05 <0.05 <0.2
EX-18-8.0 8.0 11/05/07 <1 NS <6 <25 <50 <0.010 <0.13 <0.13 0.38
EX-19-8.0 8.0 11/05/07 <1 NS <3 <25 <50 <0.010 <0.05 <0.05 <0.2
EX-20-9.0 9.0 11/06/07 <1 NS <3 <27 <50 <0.010 <0.06 <0.06 <0.2
EX-26-8.0 8.0 11/08/07 -- NS <3 <28 <57 <0.010 <0.010 <0.010 <0.010
EX-27-9.0 9.0 11/08/07 -- NS <3 <26 <52 <0.010 <0.010 <0.010 <0.010
EX-28-9.0 9.0 11/08/07 -- NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-29-8.0 8.0 11/08/07 -- NS 4 <25 <50 <0.010 <0.010 <0.010 <0.010

EX-30-16.0 6 16.0 11/08/07 -- NS 20 <25 <50 0.45 1.2 0.015 1.14
EX-30-18.0 18.0 11/14/07 <1 NS <3 -- -- <0.010 <0.010 <0.010 <0.010
EX-31-9.0 9.0 11/08/07 -- NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-32-7.0 7.0 11/13/07 <1 NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-33-7.0 7.0 11/13/07 <1 NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-34-14.0 14.0 11/13/07 <1 NS <3 -- -- <0.010 <0.010 <0.010 <0.010
EX-35-14.0 14.0 11/14/07 <1 NS <4 -- -- <0.010 <0.010 <0.010 <0.010
EX-36-8.0 8.0 11/13/07 <1 NS <4 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-37-9.0 9.0 11/13/07 <1 NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-38-7.0 7.0 11/15/07 <1 NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-39-7.0 7.0 11/15/07 <1 NS <3 <27 <53 <0.010 <0.010 <0.010 <0.010
EX-40-8.0 8.0 11/15/07 -- NS <6 <32 86 <0.010 <0.010 <0.010 <0.010
EX-41-11.0 11.0 11/15/07 -- NS <3 <26 <53 <0.010 <0.010 <0.010 <0.010
EX-42-11.0 11.0 11//15/07 -- NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-43-9.0 9.0 11/15/07 -- NS <6 <40 52 <0.010 <0.010 <0.010 <0.010
EX-44-8.0 8.0 11/15/07 -- NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-45-7.0 7.0 11/15/07 -- NS <3 <26 <53 <0.010 <0.010 <0.010 <0.010
EX-46-8.0 8.0 11/15/07 -- NS <6 <35 <69 <0.010 <0.010 <0.010 <0.010
EX-47-9.0 9.0 11/15/07 -- NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-48-5.0 5.0 11/16/07 -- NS <3 <25 <50 <0.03 <0.05 <0.05 <0.2
EX-49-5.0 5.0 11/16/07 -- NS <3 <35 <69 <0.04 <0.06 <0.06 <0.02
EX-50-6.0 6.0 11/16/07 -- NS <4 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-51-4.0 4.0 11/19/07 -- NS <3 <25 <50 <0.03 <0.05 <0.05 <0.2
EX-52-4.0 4.0 11/19/07 -- NS <3 <25 <50 <0.04 <0.06 <0.06 <0.2
EX-53-2.0 2.0 11/19/07 -- NS <3 <25 <50 <0.04 <0.06 <0.06 <0.2
EX-54-2.0 2.0 11/19/07 -- NS <3 <25 60 <0.03 <0.05 <0.05 <0.2
EX-55-2.0 2.0 11/19/07 -- NS <3 <25 77 <0.03 <0.05 <0.05 <0.2
EX-56-2.0 2.0 11/19/07 -- NS <3 <25 <50 <0.03 <0.05 <0.05 <0.2
EX-58-3.0 3.0 12/03/07 138 NS <5 <29 <57 <0.010 <0.010 <0.010 <0.010
EX-59-2.0 2.0 12/03/07 <1 NS <4 <26 <52 <0.010 <0.010 <0.010 <0.010
EX-60-2.0 2.0 12/04/07 <1 NS <4 <29 <58 <0.010 <0.010 <0.010 <0.010
EX-61-6.0 6.0 12/10/07 <1 NS <3 <26 <51 <0.010 <0.010 <0.010 <0.010
EX-62-2.0 2.0 12/04/07 <1 NS <5 <31 <62 <0.010 <0.010 <0.010 <0.010
EX-63-9.0 9.0 12/05/07 <1 NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-64-9.0 9.0 12/05/07 <1 NS <3 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-65-2.0 2.0 12/05/07 <1 NS <6 <25 <50 <0.010 <0.010 <0.010 <0.010
EX-66-2.0 2.0 12/05/07 <1 NS <7 <25 <50 <0.010 <0.010 <0.010 <0.010

DUP-1 9.0 12/05/07 <1 NS 12 <25 <50 <0.010 <0.010 <0.010 <0.010
DUP-2 2.0 12/05/07 <1 NS <5 <25 <50 <0.010 <0.010 <0.010 <0.010

EX-67-2.0 2.0 12/06/07 <1 NS <6 160 300 <0.010 <0.010 <0.010 <0.010
EX-68-2.0 2.0 12/06/07 <1 NS <4 <100 400 <0.010 <0.010 <0.010 <0.010
EX-69-2.0 2.0 12/06/07 <1 NS <4 97 70 <0.010 <0.010 <0.010 <0.010

DUP-3 2.0 12/06/07 <1 NS <6 98 160 <0.010 <0.010 <0.010 <0.010
DUP-4 2.0 12/06/07 <1 NS <5 70 92 <0.010 <0.010 <0.010 <0.010

30 2,000 2,000 0.29 18.0 109 160,000
Cleanup Level - Saturated Zone8 30 2,000 2,000 0.018 1.03 6.4 160,000

Notes:

 NS=no sheen.

    Chemical analyses performed by CCI Analytical Laboratories, Everett, Washington.

TABLE 1
SUMMARY OF SOIL FIELD SCREENING RESULTS AND CHEMICAL ANALYTICAL DATA

PETROLEUM HYDROCARBONS AND VOLATILES
INTERIM REMEDIAL ACTION - CAP SANTE MARINE

ANACORTES, WASHINGTON

Field Screening Petroleum Hydrocarbons3 

Cleanup Level - Unsaturated Zone7

4VOCs analyzed using EPA Method 8021B for the unsaturated zone and EPA Method 8260 for the saturated zone.

(mg/kg)
Volatile Organic Compounds (VOCs)4

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

Bolding indicates analyte was detected. Shading indicates the detected concentration exceeds the respective cleanup level.

ppm = parts per million.
mg/kg = milligrams per kilogram.

"--" = not analyzed.
DUP = Duplicate soil sample. Samples DUP-1, DUP-2, DUP-3 and DUP-4 are representative of samples EX-64-9.0, EX-65-2.0, EX-67-2.0 and EX-69-2.0 respectively.

bgs = below ground surface.

5Confirmation samples EX-1-7.0 and EX-4-7.5 were analyzed for the full suite of VOCs.  Except for a trace detection of toluene in sample EX-4-7.5, VOCs were not detected in these samples. 
The full list of VOCs that were analyzed is presented in Appendix C.

Results2

7Unsaturated zone - from ground surface to 5 feet bgs.
8Saturated zone -  5 feet bgs or greater.

(mg/kg)

6Soil represented by this sample was subsequently over-excavated and removed from the site for permitted disposal.

1The approximate sample locations are shown in Figure 3.
2A description of field screening methods is presented in Appendix B.
3Petroleum hydrocarbons analyzed using Ecology Method NWTPH-Gx and NWTPH-Dx with acid/silica gel cleanup.
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Sample
Sample Depth Date Acenaph- Acenaph- Anthtra- Benzo(ghi)- Fluoran- Naph- Phenan-
Number1 (feet bgs) Sampled thene thylene cene perylene thene Fluorene thalenes threne Pyrene
EX-1-7.0 7.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-2-4.0 4.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-3-7.0 7.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02
EX-4-7.5 7.5 10/26/07 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 0.04 <0.02 <0.02
EX-5-7.5 7.5 10/26/07 <0.02 <0.02 <0.02 0.04 0.1 <0.02 0.11 0.04 0.12
EX-6-8.0 8.0 10/26/07 0.05 <0.02 <0.02 <0.02 0.03 <0.02 0.56 <0.02 0.04
EX-7-8.0 8.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-8-7.0 7.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-9-4.0 4.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

EX-10-4.0 4.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-11-8.0 8.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-12-8.0 8.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-13-8.0 8.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-14-7.0 7.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-15-4.0 4.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-16-8.0 8.0 11/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-17-8.0 8.0 11/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-18-8.0 8.0 11/05/07 0.20 0.04 <0.02 <0.02 <0.02 0.15 1.45 0.05 <0.02
EX-19-8.0 8.0 11/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-20-9.0 9.0 11/06/07 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 0.03
EX-26-8.0 8.0 11/08/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-27-9.0 9.0 11/08/07 <0.02 <0.02 <0.02 0.03 0.11 <0.02 0.03 0.06 0.12
EX-28-9.0 9.0 11/08/07 <0.02 0.03 0.03 0.06 0.21 <0.02 0.06 0.10 0.23
EX-29-8.0 8.0 11/08/07 0.02 <0.02 <0.02 <0.02 0.03 <0.02 0.07 <0.02 0.03
EX-30-16.0 16.0 11/08/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 1.29 <0.02 <0.02
EX-31-9.0 9.0 11/08/07 <0.02 <0.02 <0.02 0.04 0.13 <0.02 0.03 0.06 0.15
EX-32-7.0 7.0 11/13/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-33-7.0 7.0 11/13/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-36-8.0 8.0 11/13/07 <0.02 0.04 0.03 0.08 0.24 <0.02 0.13 0.11 0.27
EX-36-10.0 10.0 11/20/07 <0.02 <0.02 <0.02 0.03 0.10 <0.02 0.02 0.04 0.09
EX-37-9.0 9.0 11/13/07 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 0.04
EX-38-7.0 7.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-39-7.0 7.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-40-8.0 8.0 11/15/07 <0.02 0.05 0.05 0.11 0.40 <0.02 0.05 0.17 0.51
EX-40-10.0 10.0 11/20/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-41-11.0 11.0 11/15/07 <0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02 <0.02 0.04
EX-42-11.0 11.0 11/15/07 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 0.04
EX-43-9.0 9.0 11/15/07 <0.02 0.10 0.14 0.21 0.95 0.03 0.11 0.42 0.98
EX-43-11.0 11.0 11/20/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-44-8.0 8.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-45-7.0 7.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-46-8.0 8.0 11/15/07 <0.02 0.05 0.07 0.14 0.48 0.02 0.07 0.22 0.51
EX-46-10.0 10.0 11/20/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-47-9.0 9.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-48-5.0 5.0 11/16/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02
EX-49-5.0 5.0 11/16/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

EX-50-6.0 3 6.0 11/16/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 11.9 0.2 <0.02
EX-51-4.0 4.0 11/19/07 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 0.04
EX-52-4.0 4.0 11/19/07 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 0.03 <0.02 0.04
EX-53-2.0 2.0 11/19/07 <0.02 0.02 0.02 0.05 0.21 <0.02 0.08 0.10 0.21
EX-54-2.0 2.0 11/19/07 <0.02 0.02 <0.02 0.05 0.16 <0.02 0.04 0.07 0.16
EX-55-2.0 2.0 11/19/07 0.10 0.03 0.06 0.06 0.32 0.14 0.04 0.52 0.30
EX-56-2.0 2.0 11/19/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-57-6.0 6.0 11/27/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-58-3.0 3.0 12/03/07 <0.02 0.03 0.03 0.07 0.25 <0.02 0.03 0.09 0.25
EX-59-2.0 2.0 12/03/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-60-2.0 2.0 12/04/07 <0.02 0.08 0.07 0.16 0.56 0.02 0.05 0.24 0.66
EX-60-5.0 5.0 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-61-2.0 2.0 12/04/07 <0.02 0.05 0.07 0.13 0.44 <0.02 0.07 0.20 0.46
EX-61-6.0 2.0 12/04/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-62-2.0 2.0 12/04/07 <0.02 0.09 0.10 0.20 0.79 0.04 0.05 0.35 0.78
EX-62-6.0 6.0 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-63-9.0 9.0 12/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02
EX-64-9.0 9.0 12/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.07 <0.02 <0.02
EX-65-2.0 2.0 12/05/07 0.07 0.14 0.72 0.47 2.1 0.12 0.18 0.73 2.1
EX-65-6.0 6.0 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-66-2.0 2.0 12/05/07 0.04 0.06 0.11 0.14 0.73 0.04 0.08 0.24 0.77
EX-66-5.0 5.0 12/10/07 <0.02 <0.02 0.02 0.05 0.17 <0.02 0.08 0.08 0.17

DUP-1 9.0 12/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02
DUP-2 2.0 12/05/07 0.03 0.11 0.16 0.22 1.0 0.06 0.07 0.48 1.0

EX-67-2.0 2.0 12/06/07 3.2 0.15 0.75 0.2 4.5 0.49 1.57 1.7 3.1
EX-67-5.0 5.0 12/11/07 <0.02 0.09 0.12 0.29 0.7 0.05 0.48 0.41 0.79
EX-67-8.0 8.0 12/14/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-68-2.0 2.0 12/06/07 0.09 0.81 1.7 1.6 8.6 0.46 0.19 4.6 8.1
EX-68-5.0 5.0 12/11/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-69-2.0 2.0 12/06/07 0.05 0.28 0.38 0.44 2.3 0.22 0.19 1.5 2.2
EX-69-5.0 5.0 12/11/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

DUP-3 2.0 12/06/07 1.5 0.10 0.27 0.17 1.8 0.18 0.51 0.75 1.5
DUP-4 2.0 12/06/07 0.03 0.22 0.28 0.47 1.8 0.09 0.15 0.81 2.3

EX-70-0.5 0.5 12/10/07 <0.02 <0.02 <0.02 <0.02 0.05 <0.02 0.03 0.03 0.06
EX-71-0.5 0.5 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-72-0.5 0.5 12/11/07 <0.02 0.04 0.08 0.14 0.5 0.03 0.27 0.24 0.53
EX-72-3.5 3.5 12/14/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-74-0.5 0.5 12/14/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Cleanup Level - Unsaturated Zone4 66 NE 12,285 NE 89 547 138 NE 2,400
3 NE 617 NE 4 28 7 NE 177

Notes:

mg/kg = milligrams per kilogram.
NE = not established.

    Chemical analyses performed by CCI Analytical Laboratories, Everett, Washington. 

Cleanup Level - Saturated Zone5

ANACORTES, WASHINGTON

Noncarcinogenic PAHs2 (mg/kg)

TABLE 2
SUMMARY OF SOIL CHEMICAL ANALYTICAL DATA

NONCARCINOGENIC PAHS
INTERIM REMEDIAL ACTION - CAP SANTE MARINE

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

1The approximate exploration locations are shown in Figure 3.
2Polycyclic aromatic hydrocarbons (PAHs) analyzed using EPA Method 8270SIM.  The full list of PAHs that were analyzed is presented in Appendix C.
3Soil represented by this sample was subsequently overexcavated and removed from the Site for permitted disposal.

Bolding indicates analyte was detected. Shading indicates the detected concentration exceeds the respective cleanup level.

bgs = below ground surface.                                                   

4Unsaturated zone -from ground surface to 5 feet bgs.
5Saturated zone -  5 feet bgs or greater.

DUP = Duplicate soil sample. Samples DUP-1, DUP-2, DUP-3 and DUP-4 are representative of samples EX-64-9.0, EX-65-2.0, EX-67-2.0 and EX-69-2.0 respectively.
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Sample
Sample Depth Date Benzo(a)- Benzo(a)- Benzo(b)- Benzo(k)- Dibenz(a,h)- Indeno(1,2,3-cd)- Total cPAHs
Number1 (feet bgs) Sampled anthracene pyrene fluoranthene fluoranthene Chrysene anthracene pyrene (TEQ)3

EX-1-7.0 7.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-2-4.0 4.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-3-7.0 7.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-4-7.5 7.5 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-5-7.5 7.5 10/26/07 0.04 0.04 0.03 0.03 0.05 <0.02 0.03 0.05
EX-6-8.0 8.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-7-8.0 8.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-8-7.0 7.0 10/26/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-9-4.0 4.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-10-4.0 4.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-11-8.0 8.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-12-8.0 8.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-13-8.0 8.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-14-7.0 7.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-15-4.0 4.0 11/01/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-16-8.0 8.0 11/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-17-8.0 8.0 11/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-18-8.0 8.0 11/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-19-8.0 8.0 11/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-20-9.0 9.0 11/06/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-26-8.0 8.0 11/08/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-27-9.0 9.0 11/08/07 0.04 0.04 0.02 0.03 0.04 <0.02 0.02 0.06
EX-28-9.0 9.0 11/08/07 0.09 0.08 0.06 0.08 0.10 0.02 0.05 0.120
EX-29-8.0 8.0 11/08/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-30-16.0 16.0 11/08/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-31-9.0 9.0 11/08/07 0.05 0.05 0.03 0.04 0.06 <0.02 0.03 0.07
EX-32-7.0 7.0 11/13/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-33-7.0 7.0 11/13/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-36-8.0 4 8.0 11/13/07 0.11 0.11 0.07 0.07 0.12 0.03 0.06 0.15
EX-36-10.0 10.0 11/20/07 0.03 0.04 0.03 0.03 0.04 <0.02 0.03 0.06
EX-37-9.0 9.0 11/13/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-38-7.0 7.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-39-7.0 7.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-40-8.0 4 8.0 11/15/07 0.17 0.16 0.10 0.12 0.18 0.04 0.09 0.23
EX-40-10.0 10.0 11/20/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-41-11.0 11.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-42-11.0 11.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-43-9.0 4 9.0 11/15/07 0.40 0.33 0.23 0.23 0.39 0.06 0.18 0.46
EX-43-11.0 11.0 11/20/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-44-8.0 8.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-45-7.0 7.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-46-8.0 4 8.0 11/15/07 0.20 0.19 0.13 0.14 0.21 0.04 0.11 0.27
EX-46-10.0 10.0 11/20/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-47-9.0 9.0 11/15/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-48-5.0 5.0 11/16/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-49-5.0 5.0 11/16/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-50-6.0 6.0 11/16/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-51-4.0 4.0 11/19/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-52-4.0 4.0 11/19/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-53-2.0 2.0 11/19/07 0.08 0.08 0.06 0.05 0.07 0.04 <0.02 0.095
EX-54-2.0 2.0 11/19/07 0.05 0.06 0.04 0.04 0.05 0.04 <0.02 0.069
EX-55-2.0 2.0 11/19/07 0.10 0.10 0.06 0.07 0.11 0.05 <0.02 0.130
EX-56-2.0 2.0 11/19/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-57-6.0 6.0 11/27/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-58-3.0 3.0 12/03/07 0.09 0.09 0.05 0.07 0.10 0.05 <0.02 0.118
EX-59-2.0 2.0 12/03/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-60-2.0 4 2.0 12/04/07 0.26 0.24 0.15 0.17 0.28 0.05 0.13 0.319
EX-60-5.0 5.0 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-61-2.0 4 2.0 12/04/07 0.18 0.18 0.11 0.12 0.18 0.04 0.1 0.237
EX-61-6.0 6.0 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-62-2.0 4 2.0 12/04/07 0.33 0.30 0.20 0.22 0.35 0.06 0.17 0.402
EX-62-6.0 6.0 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-63-9.0 9.0 12/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-64-9.0 9.0 12/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-65-2.0 4 2.0 12/05/07 0.88 0.72 0.72 0.65 1.5 0.16 0.41 1.017
EX-65-6.0 6.0 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-66-2.0 4 2.0 12/05/07 0.21 0.19 0.12 0.16 0.23 0.04 0.12 0.257
EX-66-5.0 5.0 12/10/07 0.06 0.06 0.04 0.05 0.06 <0.02 0.04 0.081

DUP-1 9.0 12/05/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
DUP-2 4 2.0 12/05/07 0.42 0.36 0.26 0.25 0.47 0.07 0.19 0.484

EX-67-2.0 4 2.0 12/06/07 0.80 0.38 0.34 0.29 0.75 0.07 0.18 0.556
EX-67-5.0 4 5.0 12/11/07 0.29 0.33 0.24 0.22 0.34 0.07 0.21 0.436
EX-67-8.0 8.0 12/14/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-68-2.0 4 2.0 12/06/07 3.9 2.6 2.2 2.0 3.8 0.59 1.5 3.657
EX-68-5.0 5.0 12/11/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-69-2.0 4 2.0 12/06/07 0.96 0.73 0.60 0.57 1.2 0.15 0.40 1.010
EX-69-5.0 5.0 12/11/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
DUP-3 4 2.0 12/06/07 0.48 0.28 0.22 0.21 0.48 0.06 0.15 0.397
DUP-4 4 2.0 12/06/07 1.1 0.81 0.58 0.55 1.1 0.16 0.43 1.103

EX-70-0.5 0.5 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-71-0.5 0.5 12/10/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

EX-72-0.5 4 0.5 12/11/07 0.18 0.18 0.11 0.14 0.19 0.03 0.1 0.238
EX-72-3.5 3.5 12/14/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
EX-73-0.5 0.5 12/11/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
EX-74-0.5 0.5 12/14/07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015

Cleanup Level - Saturated and Unsaturated Zone 0.137 0.137 0.137 0.137 0.137 0.137 0.137 0.137

Notes:

mg/kg = milligrams per kilogram.

    Chemical analyses performed by CCI Analytical Laboratories, Everett, Washington. 
Bolding indicates analyte was detected. Shading indicates the detected concentration exceeds the respective cleanup level.

TABLE 3

ANACORTES, WASHINGTON

1The approximate sample locations are shown in Figure 3 .

SUMMARY OF SOIL CHEMICAL ANALYTICAL DATA
CARCINOGENIC PAHS

INTERIM REMEDIAL ACTION - CAP SANTE MARINE

Carcinogenic PAHs2 (mg/kg)

2Polycyclic aromatic hydrocarbons (PAHs) analyzed using EPA Method 8270SIM.  The full list of PAHs analyzed is detailed in Appendix C.

bgs = below ground surface.                                                   

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

3Total carcinogenic PAHs 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 detection limit for these calculations.
4Soil represented by this sample was subsequently overexcavated and removed from the Site for permitted disposal.

DUP = Duplicate soil sample. Samples DUP-1, DUP-2, DUP-3 and DUP-4 are representative of samples EX-64-9.0, EX-65-2.0, EX-67-2.0 and EX-69-2.0 respectively.
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Sample
Sample Depth Date
Name1 (feet bgs) Sampled Total TCLP3    

EX-20-9.0 9.0 11/06/07 20 12 <5 -- 33
EX-21-7.0 7.0 11/06/07 23 13 <5 -- 37

EX-22-7.0 4 7.0 11/06/07 22 22 100 -- 74
SP-15 surface 11/06/07 -- -- -- <0.04 --

EX-23-2.0 2.0 11/07/07 11 5.3 <5 -- 16
EX-24-1.0 1.0 11/07/07 8.3 9.6 <5 -- 14
EX-25-1.0 1.0 11/07/07 7.6 5.0 <5 -- 16
EX-50-6.0 6.0 11/16/07 -- -- 14 -- --

120,000 36 250 -- 101
120,000 36 81 -- 86

Dangerous Waste Criteria (WAC 173-303-090) NA NA NA 5.0 NA

Notes:

2Metals analyzed using EPA Method 6010.

4Soil represented by this sample was subsequently overexcavated and removed from the Site for permitted disposal.

bgs = below ground surface.
mg/kg = milligrams per kilogram.
"--" = not analyzed.
NA = not applicable.
Chemical analyses performed by CCI Analytical Laboratories, Everett, Washington. 
Bolding indicates analyte was detected. Shading indicates the detected concentration exceeds the respective cleanup level.

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

6Unsaturated zone - from ground surface to 5 feet bgs.
7Saturated zone -  5 feet bgs or greater.

5SP-1 represents a 3-point composite stockpile sample obtained from the lead-contaminated soil excavation stockpile.  This 
sample was analyzed for TCLP lead for disposal characterization purposes.

TABLE 4

1The approximate sample locations are shown in Figure 3.

      3Toxicity Characteristic Leaching Procedure (TCLP) analyzed using EPA Method 1311/6010B. 

INTERIM REMEDIAL ACTION - CAP SANTE MARINE
ANACORTES, WASHINGTON

Lead

Cleanup Level - Unsaturated Zone6

Metals2

Cleanup Level - Saturated Zone7

Zinc

SUMMARY OF SOIL CHEMICAL ANALYTICAL DATA
METALS

Copper

(mg/kg)

Chromium

File No. 5147-005-03
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Sample Date Gasoline- Diesel- Heavy Oil-
Name Sampled Range Range Range B E T X

DW-SL1-103007 10/30/07 0.40 0.47 <0.25 6 3 <1 7 <3 7.4 6 5,000
DW-SL3-103007 10/30/07 <0.050 0.17 <0.25 <1 <1 <1 <3 <3 7.9 6 4,900
DW-SL3-110207 11/02/07 <0.050 0.72 0.88 <1 <1 <1 <3 -- 8.2 0 --
DW-SL4-110207 11/02/07 <0.050 19.0 24.0 <1 <1 <1 <3 3 8.0 0 --
DW-SL3-110607 11/06/07 <0.050 <0.13 <0.25 <1 <1 <1 <3 <3 8.2 0 --
DW-SL4-110607 11/06/07 <0.050 0.56 0.65 <1 <1 <1 <3 <3 8.3 0 --
DW-SL3-110907 11/09/07 <0.050 0.21 <0.25 <1 <1 <1 <3 -- 8.0 0 --
DW-SL4-110907 11/09/07 <0.050 0.18 <0.25 <1 <1 <1 <3 <3 8.1 0 --
DW-SL3-111907 11/19/07 <0.050 <0.13 <0.25 <1 <1 <1 <3 -- 8.0 0 --
DW-SL4-111907 11/19/07 <0.050 <0.13 <0.25 <2 <1 <1 <3 <3 8.1 0 --
DW-SL3-112707 11/27/07 <0.050 <0.13 <0.25 <1 <1 <1 <3 -- 8.0 0 --
DW-SL4-112707 11/27/07 <0.050 <0.13 <0.25 <2 <1 <1 <3 <3 8.1 0 --

City of Anacortes Discharge Criteria 1.00 5.0 5 6.0 - 9.0 0 NE

Notes:
1Petroleum hydrocarbons analyzed using Ecology Method NWTPH-Gx and NWTPH-Dx.
2VOCs analyzed using EPA Method 8021B.
3Total lead analyzed using EPA Method 7421.

6Sodium analyzed using EPA Method 200.7.

mg/l = milligrams per liter.

mg/l/hr = miligrams per leter per hour.

Chemical analyses performed by CCI Analytical Laboratories, Everett, Washington.
Bolding indicates analyte was detected.  Shading indicates detected concentration exceeds the City of Anacortes sewer discharge criteria.

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

TABLE 5

INTERIM REMEDIAL ACTION - CAP SANTE MARINE
ANACORTES, WASHINGTON

PETROLEUM HYDROCARBONS, VOLATILES, LEAD, pH, TSS AND SODIUM

Total 
Lead3 

(µg/l)
Sodium6 

(mg/l)pH4 

Total 
Settleable 

Solids (TSS)5 

(mg/l/hr)

SUMMARY OF EXCAVATION DEWATERING CHEMICAL ANALYTICAL DATA

µg/l = micrograms per liter.        

"--" = not analyzed.

4Samples DW-SL1-103007 and DW-SL3-103007 were analyzed using EPA Method 150.1. The remaining samples were  measured in the field using a Hanna Instraments Combo ph\EC meter.
5Samples DW-SL1-103007 and DW-SL3-103007 were analized by the testing laboratory using EPA Method 160.5. The remaining samples were  measured in the field using an Imhoff Cone.

10.0 100

Petroleum Hydrocarbons1 

Volatile Organic Compounds (VOCs)2

(µg/l)
(mg/l)
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Top of   
Casing Depth to Groundwater

Monitoring Date Elevation Groundwater Elevation Gasoline- Diesel- Heavy Oil- Ethyl-
 Well1 Sampled (feet) (feet) (feet) Range Range Range Benzene benzene Toluene Xylenes Total Dissolved
MW-1A 06/05/08 12.63 4.04 8.59 <50 <130 <250 <1 <1 <1 <3 <3 <3

06/05/08 4.71 8.25 150 810 <250 3 <1 1 <3 40 <3
06/23/08 5.63 7.33 -- <130 <250 -- -- -- -- <3 --

MW-3A 06/05/08 12.03 3.74 8.29 <50 <130 <250 <1 <1 <1 <3 <3 <3
MW-4A 06/05/08 12.41 4.12 8.29 <50 <130 <250 <1 <1 <1 <3 <3 <3

D-060508 06/05/08 -- -- -- <50 <130 <250 <1 <1 <1 <3 <3 <3
Trip Blank 06/06/08 -- -- -- <50 -- -- <1 <1 <1 <3 -- --

800/1,000 4 500 500 51 2,100 15,000 1,000 8.1 NE

Notes:

NE = not established.
    Chemical analyses performed by CCI Analytical Laboratories, Everett, Washington.

2Petroleum hydrocarbons analyzed using Ecology Method NWTPH-Gx and NWTPH-Dx with acid/silica gel cleanup.
3VOCs analyzed using EPA Method 8021B.

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

4MTCA Method A cleanup level is 800 µg/l when benzene is present, 1,000 µg/l when benzene is not present.
µg/l = micrograms per liter.
D = Duplicate groundwater sample. Sample D-060508 is representative of sample MW-4A.

Bolding indicates analyte was detected. Shading indicates the detected concentration exceeds the respective cleanup level.

1The approximate monitoring well locations are shown in Figure 4.

MW-2A 12.96

TABLE 6
SUMMARY OF GROUNDWATER LEVELS AND CHEMICAL ANALYTICAL DATA

PETROLEUM HYDROCARBONS, VOLATILES AND LEAD
INTERIM REMEDIAL ACTION - CAP SANTE MARINE

ANACORTES, WASHINGTON

Petroleum Hydrocarbons2 Volatile Organic Compounds (VOCs)3

(µg/l) (µg/l) Lead
(µg/l)

Cleanup Level
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Monitoring Date Acenaph- Acenaph- Anthtra- Benzo(ghi)- Fluoran- Naph- Phenan-
Well1 Sampled thene thylene cene perylene thene Fluorene thalenes threne Pyrene

MW-1A 06/05/08 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 <0.02 0.07
MW-2A 06/05/08 110 2.4 6.4 <0.02 7.7 54 434 38 3.4
MW-3A 06/05/08 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 0.20 <0.02 <0.02
MW-4A 06/05/08 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02

D-060508 06/05/08 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 0.02 <0.02
Cleanup Level 643 NE 25,900 NE 90 3,460 4,940 NE 2,590

Notes:

NE = not established.

    Chemical analyses performed by CCI Analytical Laboratories, Everett, Washington. 

TABLE 7
SUMMARY OF GROUNDWATER CHEMICAL ANALYTICAL DATA

NONCARCINOGENIC PAHS
INTERIM REMEDIAL ACTION - CAP SANTE MARINE

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

2Polycyclic aromatic hydrocarbons (PAHs) analyzed using EPA Method 8270SIM.  The full list of PAHs that were analyzed is presented in Appendix C.
µg/l = micrograms per liter.

D = Duplicate groundwater sample. Sample D-060508 is representative of sample MW-4A.

Bolding indicates analyte was detected. Shading indicates the detected concentration exceeds the respective cleanup level.

ANACORTES, WASHINGTON

Noncarcinogenic PAHs2 (µg/l)

1The approximate monitoring well locations are shown in Figure 4.
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Monitoring Date Benzo(a)- Benzo(a)- Benzo(b)- Benzo(k)- Dibenz(a,h)- Indeno(1,2,3-cd)- Total cPAHs
Well1 Sampled anthracene pyrene fluoranthene fluoranthene Chrysene anthracene pyrene (TEQ)3

MW-1A 06/05/08 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02
MW-2A 06/05/08 0.21 0.02 0.03 0.03 0.19 <0.02 <0.02 0.050
MW-3A 06/05/08 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02
MW-4A 06/05/08 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02

D-060508 06/05/08 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02
Cleanup Level 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.1

Notes:

2Polycyclic aromatic hydrocarbons (PAHs) analyzed using EPA Method 8270SIM.  The full list of PAHs that were analyzed is presented in Appendix C.

    Chemical analyses performed by CCI Analytical Laboratories, Everett, Washington. 
Bolding indicates analyte was detected. Shading indicates the detected concentration exceeds the respective cleanup level.

1The approximate monitoring well locations are shown in Figure 4.

3Total carcinogenic PAHs calculated using toxicity equivalency (TEQ) methodology relative to benzo(a)pyrene. cPAHs that were not detected were assigned a value of one half of the detection limit for these calculations.

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

D = Duplicate groundwater sample. Sample D-060508 is representative of sample MW-4A.
µg/l = micrograms per liter.

Carcinogenic PAHs2 (µg/l)

TABLE 8
SUMMARY OF GROUNDWATER CHEMICAL ANALYTICAL DATA

CARCINOGENIC PAHS
INTERIM REMEDIAL ACTION - CAP SANTE MARINE

ANACORTES, WASHINGTON

File No. 5147-005-03
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MW-1A 06/05/08 7.0 4.4 17 1.1 13
06/05/08 6.8 7.7 550 1.6 13
06/23/08 6.3 0.6 27 3.8 16

MW-3A 06/05/08 6.7 8.1 63 2.5 12
MW-4A 06/05/08 7.6 18.9 7 1.1 12

SEAT:\5\5147005\03\Finals\514700503Tables.xls 

TABLE 9
SUMMARY OF GROUNDWATER FIELD PARAMETERS

INTERIM REMEDIAL ACTION - CAP SANTE MARINE
ANACORTES, WASHINGTON

Monitoring 
Well1

Date Measured pH2 Conductivity2 

(mS/cm)
Turbidity2            

(ntu)
Dissolved 

Oxygen2 (ppm)

    mS/cm = milliSiemens per centimeter     ntu = nephelometric turbidity units    ppm   = parts per million     ˚C   = Degrees Centigrade     

Temperature2 

(oC)

MW-2A

Notes:
1 The approximate monitoring well locations are shown in Figure 4.

      2Measurements  made using a Horiba-22 water quality meter. 
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Figure 1

Cap Sante Marine RI/FS/CAP
Port of Anacortes, Washington
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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. 
    can not 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. It is unlawful to copy or reproduce all or any part thereof, whether for 
    personal use or resale, without permission.
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Figure 2

Site Plan and Final Excavation Limits

Cap Sante Marine - Interim Remedial Action
Anacortes, Washington
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NSNotes
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. can not 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.

Reference:  Base Map based on Topographic Survey, August 2007 by Leonard,
Boudinot & Skodje Inc.
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Figure 3

Final Excavation Limits and
Confirmation Soil Sample Locations

Cap Sante Marine - Interim Remedial Action
Anacortes, Washington
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NSNotes
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. can not 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.

Reference:  Base Map based on Topographic Survey, August 2007 by Leonard, Boudinot &
Skodje Inc.
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Figure 4

Site Restoration Features and
Compliance Monitoring Wells

Cap Sante Marine - Interim Remedial Action
Anacortes, Washington
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NSNotes
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. can not 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.

Reference:  Base Map based on As-built Survey, April 2008 by Leonard, Boudinot &
Skodje Inc.
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APPENDIX B 
FIELD PROCEDURES 

REMEDIAL EXCAVATION SOIL SAMPLING PROCEDURES 

The remedial excavation activities were completed by Clearcreek Contractors (Clearcreek) of Everett, 
Washington.  Track-mounted excavators were the primary equipment used for remedial excavation 
activities.  Additional soil removal activities were performed by Clearcreek during installation of the 
temporary excavation shoring (sheet pile wall).  Excavation shoring was installed by Ford Crane Inc. of 
Everett, Washington. 

A representative of GeoEngineers was on-site during excavation and shoring installation activities to 
evaluate the extent of contamination, to conduct field screening of samples, to assist the contractor in 
segregating clean and contaminated soil and to obtain confirmatory soil samples from the excavation 
limits for chemical analyses.  Soil samples obtained directly from the excavation sidewalls and base or 
from the excavator bucket were placed into clean sample jars provided by the analytical laboratory.  Each 
sample that was submitted for analysis was identified by a unique sample designation that corresponded 
to its mapped sample location and depth.  Sample containers were filled completely to minimize 
headspace.  The remaining portion of each sample was used for field screening.  The sampling equipment 
was decontaminated prior to each use with a Liqui-Nox® solution wash and a distilled water rinse.  The 
samples were placed in an iced cooler pending transport to the analytical laboratory.  Chain-of-custody 
procedures were followed in transporting the samples to the laboratory. 

FIELD SCREENING OF SOIL SAMPLES 

Soil samples obtained from the remedial excavations were screened in the field for evidence of petroleum 
contamination.  Field screening results can be used as a general guideline to delineate areas of potential 
petroleum-related contamination in soils.  In addition, screening results are used to aid in the selection of 
soil samples for chemical analysis.  The screening methods used for this project included: (1) visual 
examination; (2) water sheen screening; and (3) headspace vapor screening with a photoionization 
detector (PID). 

Visual screening consists of inspecting the soil for stains indicative of petroleum-related contamination.  
Visual screening is generally more effective when contamination is related to heavy petroleum 
hydrocarbons such as motor oil, or when hydrocarbon concentrations are high.  Water sheen screening 
and headspace vapor screening are more sensitive methods that have been effective in detecting 
contamination at concentrations less than regulatory cleanup levels. 

Water sheen screening involves placing soil in a pan of distilled water and observing the water surface for 
signs of sheen.  Sheen screening may detect both volatile and nonvolatile petroleum hydrocarbons.  Sheen 
classifications are as follows: 

No Sheen (NS)  No visible sheen on water surface. 

Slight Sheen (SS) Light, colorless, dull sheen; spread is irregular, not rapid; sheen 
dissipates rapidly. 

Moderate Sheen (MS) Light to heavy sheen, may have some color/iridescence; spread is 
irregular to flowing; few remaining areas of no sheen on water surface. 
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Heavy Sheen (HS) Heavy sheen with color/iridescence; spread is rapid; entire water surface 
may be covered with sheen. 

Headspace vapor screening involves placing a soil sample in a plastic sample bag.  Air is captured in the 
bag, and the bag is shaken to expose the soil to the air trapped in the bag.  The probe of a PID is inserted 
into the bag, and the instrument measures the concentration of organic vapor in the air removed from the 
sample headspace.  The PID measures concentrations in parts per million (ppm) and is calibrated to 
isobutylene.  The PID is designed to quantify organic vapor concentrations in the range between 1 and 
2,000 ppm.   

Field screening results are site-specific and vary with soil type, soil moisture content, temperature and 
type of contaminant.  The presence or absence of a sheen does not necessarily indicate the presence or 
absence of petroleum hydrocarbons in the sample. 

EXCAVATION DEWATERING SYSTEM MONITORING/SAMPLING   

GeoEngineers visually monitored the excavation dewatering treatment system to evaluate whether the 
water treatment equipment was operating properly.  Wastewater samples were obtained in accordance 
with City of Anacortes requirements for discharging water to the sanitary sewer.  Field measurements of 
pH were made using a Hanna Instruments Combo ph\EC meter.  Settable solids were measured in the 
field using an Imhoff Cone.  Water samples submitted for chemical analysis were obtained in clean, 
laboratory-prepared containers.  Samples requiring preservative had the proper preservative in the 
laboratory-prepared bottles.  The water samples were kept cool during transport under chain-of-custody 
documentation to the testing laboratory. 

POST-INTERIM ACTION COMPLIANCE GROUNDWATER MONITORING 

Drilling and Soil Sampling 

Four compliance monitoring wells (MW-1A through MW-4A) were completed at the Site on 
May 27, 2008 to allow collection of post-interim action groundwater samples.  The wells were drilled to 
depths of approximately 11 feet below ground surface (bgs) using truck-mounted, hollow-stem auger 
drilling equipment owned and operated by Cascade Drilling.  Soil samples were obtained from the 
borings at 5-foot depth intervals for field screening.  Soil samples from the borings were obtained using a 
3-inch-diameter, Dames and Moore (D&M) split-barrel sampler.  The sampler was driven a maximum of 
18 inches by a 300-pound weight falling a vertical distance of approximately 30 inches.  The number of 
blows needed to advance the sampler the final 12 inches or other specified distance is indicated to the left 
of the corresponding sample notation on the boring log.  Soil from the middle section of the split-barrel 
sampler was placed in containers provided by the testing laboratory for potential chemical analysis.  The 
remaining portion of the sample was placed in a plastic bag for field screening.  The sampling equipment 
was decontaminated before each sampling attempt with a Liqui-Nox® solution wash and distilled water 
rinse. Field screening was performed on soil samples from the monitoring well borings using the 
screening procedures described above.  The clean soil cuttings generated during drilling activities were 
spread on the ground surface at the Site west of MW-1A. 

Monitoring Well Construction 

Monitoring wells were constructed in each soil boring at the completion of drilling.  Two-inch-diameter, 
Schedule 40 polyvinyl chloride (PVC) pipe was installed in the borings during well construction 
activities.  The lower portion of the PVC pipe is machine slotted (0.010-inch slot width) to allow entry of 
water into the well casings.  Medium sand was placed in the borehole annulus surrounding the slotted 
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portion of the well.  The well casing is protected within a flush-mount surface monument equipped with 
a lockable compression cap.  Monitoring well construction details are shown on the boring logs included 
in this Appendix. 

The monitoring wells were developed by removing approximately five saturated well volumes of 
groundwater from the wells with new disposable plastic bailers.  Approximately 20 gallons of water 
generated during decontamination of drilling equipment and well development were stored on Port 
property in a labeled 55-gallon drum pending transport off site for disposal. 

Groundwater Elevations 

Well casing rim elevations were surveyed by GeoEngineers.  Groundwater elevations are referenced to 
actual elevations of Site features based on survey information provided to GeoEngineers by the Port of 
Anacortes.  The depth to groundwater was measured in the monitoring wells using an electric water level 
indicator.  The depth to groundwater was measured relative to the top of the well casings.  Water level 
measurement equipment was washed in a Liqui-Nox® solution, followed by a distilled water rinse prior to 
use in the well.  Groundwater elevations were calculated by subtracting the depth to water from the casing 
rim elevation. 

Groundwater Sampling 

Groundwater samples were obtained from monitoring wells MW-1A through MW-4A using a peristaltic, 
low-flow pump.  The water samples were transferred to clean, laboratory-prepared containers.  Samples 
requiring preservative (for example, hydrochloric acid for volatile organic compound analyses) had the 
proper preservative in the laboratory-prepared bottles.  Groundwater sample containers were filled 
completely to minimize headspace.  The groundwater samples were kept cool during transport to the 
analytical laboratory.  Purge water removed from the monitoring well casings prior to collecting 
groundwater samples was chemically analyzed.  Approximately 9 gallons of water generated during well 
sampling activities were stored in a labeled 55-gallon drum on Port property pending transport off site for 
permitted disposal. 
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DESCRIPTIONS
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(APPRECIABLE AMOUNT
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RETAINED ON NO.

200 SIEVE

SYMBOLSMAJOR DIVISIONS

GC

WELL-GRADED SANDS, GRAVELLY
SANDSCLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
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SILTS
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SW
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4 SIEVE

CL

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

POORLY-GRADED SANDS,
GRAVELLY SAND

INORGANIC SILTS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT
PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS  SILTY SOILS

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
GREATER THAN 50

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

INORGANIC CLAYS OF HIGH
PLASTICITY

(LITTLE OR NO FINES)

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

CLAYEY SANDS, SAND - CLAY
MIXTURES

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50%
OF COARSE
FRACTION

PASSING NO. 4
SIEVE

Shelby tube

ADDITIONAL MATERIAL SYMBOLS

AC

Cement Concrete

2.4-inch I.D. split barrel

NOTE:  The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

Perched water observed at time of
exploration

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CC

CR

Stratigraphic Contact

Approximate location of soil strata
change within a geologic soil unit

Gradual change between soil strata or
geologic units

Percent fines
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Pocket penetrometer
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

Bulk or grab

Piston

Standard Penetration Test (SPT)
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CR
SP-SM
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2

Concrete
surface seal

Bentonite
seal

2-inch
schedule 40
PVC well
casing

10-20 silica
sand

2-inch
schedule 40
PVC screen,
0.010-inch
slot width

NS

NS

<1

<1

Crushed rock (fill)
Brown fine to medium sand with silt and gravel

(medium dense, moist) (fill)

Brown/gray silty fine to medium sand with
occasional shells (medium dense, wet) (fill)

Groundwater observed at 4.9 feet bgs during
drilling
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Method

300 lb hammer/30 in drop
automatic
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Checked
By

Date(s)
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APPENDIX C 
CHEMICAL ANALYTICAL PROGRAM 

SAMPLES 

Chain-of-custody procedures were followed during the transport of the field samples to the accredited 
analytical laboratory.  The samples were held in cold storage pending extraction and/or analysis.  The 
analytical results and laboratory quality control (QC) records are included in this appendix.  The 
analytical results are summarized in the text and tables of this report. 

ANALYTICAL DATA REVIEW 

The laboratory maintains an internal quality assurance program as documented in its laboratory quality 
assurance manual.  The laboratory uses a combination of blanks, surrogate recoveries, duplicates, matrix 
spike recoveries, matrix spike duplicate recoveries, blank spike recoveries and blank spike duplicate 
recoveries to evaluate the analytical results.  The laboratory also uses data quality goals for individual 
chemicals or groups of chemicals based on the long-term performance of the test methods.  The data 
quality goals were included in the laboratory reports.  The laboratory compared each group of samples 
with the existing data quality goals and noted any exceptions in the laboratory report.  Any data quality 
exceptions documented by the laboratory were reviewed by GeoEngineers and are addressed in the data 
quality exception section of this appendix. 

DATA QUALITY EXCEPTION SUMMARY 

The following data quality exceptions were noted in the laboratory report or during our review: 

• Gasoline-, diesel- and/or oil-range petroleum hydrocarbons, benzene, ethylbenzene, toluene 
and/or xylenes reporting limits were raised because of limited/low sample volume for samples 
EX-2-4.0, EX-3-9.0, EX-4-7.5, EX-7-8.0, EX-10-4.0, EX-11-8.0, EX-12-8.0, EX-14-7.0, 
EX-15-4.0, EX-18-8.0, EX-20-9.0, EX-26-8.0, EX-27-9.0, EX-33-7.0, EX-36-8.0, EX-39-7.0, 
EX-40-8.0, EX-41-11.0, EX-43-9.0, EX-45-7.0, EX-48-8.0, EX-49-5.0, EX-50-6.0, EX-52-4.0, 
EX-53-2.0, EX-58-3.0, EX-59-2.0, EX-67-2.0, EX-68-2.0, EX-69-2.0, Dup-3 and Dup-4. 
Although the reporting limits for these samples were raised, the reporting limits were less than the 
applicable Site cleanup levels.    

• The diesel-range hydrocarbon reporting limit for sample EX-68-2.0 was raised because of oil-
range product overlap.  Although the reporting limit for this sample was raised, the reporting limit 
was less then applicable Site cleanup levels.  

• The reporting limit for sample DW-SL1-103007 was biased high because of volatile-range 
product overlap.  Although the reporting limits for this sample was biased high, the reporting 
limits was less than the applicable City discharge criteria with the exception of benzene.  Benzene 
was detected at a concentration exceeding the applicable discharge criteria.  This sample was 
obtained upstream of the water treatment system and was intended to characterize baseline water 
quality prior to treatment. 

• Surrogate recovery was outside of control limits with a high bias in samples EX-4-7.5, 
EX-33-7.0, EX-35-14.0, EX-36-8.0, EX-40-8.0, EX-41-11.0, EX-43-9.0, EX-45-7.0, EX-46-8.0 
and EX-47-9.0.  Surrogate analytes are also known as system monitoring compounds.  The 
purpose of using a surrogate is to verify the accuracy of the instrument being used.  Surrogates of 
known concentration are added by the analytical laboratory to the sample and passed through the 
instrument, noting the amount recovered.  Each surrogate that was used has an acceptable range 
of percent recovery.  If a surrogate recovery is low, sample results may be biased low and a 
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possibility of false negatives may exist.  Conversely, when recoveries are above the specified 
range of acceptance a possibility of false positives exist.  Because the samples showed no 
detections for all associated analytes, no corrective action was taken by the laboratory and the 
sample results are considered acceptable. 

• Surrogate recovery was outside of control limits because of sample matrix effect in samples 
EX-12-8.0, EX-33-7.0, EX-50-6.0, EX-52-4.0, EX-53-2.0, EX-54-2.0, EX-55-2.0, EX-56-2.0. 
DW-SL4-110207.  Matrix interferences are conditions unique to a sample or sample matrix that 
make it difficult to accurately quantify analyte concentrations.  Sample matrix interferences may 
be caused by high clay fractions, very high or low pH, or very high contaminant concentrations. 
Matrix interferences for these soil samples are likely due to the high clay fractions present in soil 
at the Site.   The analytical results for these samples are acceptable in our opinion. 

• The surrogate recovery for sample EX-68-2.0 cannot be accurately quantified because of 
interference from coeluting compounds.  Determination of compound concentrations using a 
GC/MS can be influenced by interference from other compounds or the chemistry of the matrix.  
Interference may be caused by high concentrations that "mask" similar compounds, creating 
difficulties in distinguishing and quantifying the compounds.  Soil represented by EX-68-2.0 was 
subsequently over-excavated and removed from the site 

Based on our review of the data quality exceptions, it is our opinion that the analytical data are of 
acceptable quality for their intended use in this report. 



 

APPENDIX D 
SUMMARY OF DAILY SOIL DISPOSAL 
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APPENDIX E 
WELL DECOMMISSIONING REPORTS 






