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1.0 Introduction 

This report presents the analytical results and field observations of the limited test pit 
exploration completed at the San Juan Island Transfer Station Site (Site) on behalf of San Juan 
County (SJC) Public Works. The following sections describe the sampling methods conducted 
in accordance with the investigation Work Plan (Floyd|Snider 2010), field observations, and 
laboratory analytical results. This report presents results of the environmentally focused limited 
test pit investigation. Additional investigation was conducted in conjunction with this event for 
purposes of geotechnical investigation by PanGEO, Inc., a subconsultant to Floyd|Snider. 
Results of the geotechnical test pit investigation are documented in a separate report developed 
by PanGEO, Inc. and dated April, 2010. 

1.1 PROJECT BACKGROUND 

SJC currently operates a transfer station facility off of Sutton Road/Roche Harbor Road, north of 
Friday Harbor, on land that SJC currently leases from the Town of Friday Harbor (Town). Prior 
to construction of the transfer station, the Site was the location of a municipal solid waste 
(MSW) landfill operated by the Town. From the 1940s through the late 1970s, MSW was 
burned/buried at the Site in a naturally occurring ravine. In 1979, an incinerator was constructed 
at the Site. The residual ash was then buried on a separate part of the Site. Therefore, there are 
two types of landfill at the Site: one area containing MSW (1940s to 1970s), and the other that 
contains ash waste from the incineration of MSW (1970s to 1994). The MSW landfill area was 
closed in 1979 when the incinerator began operation. The incinerator and associated ash landfill 
was closed by the Town in 1994. Since that time, waste from the island has been exported off-
site via the San Juan Island Transfer Station.  

Due to increasing usage demands and size limitations of the existing facility, SJC is in the 
process of evaluating transfer station replacement options. Previous environmental 
investigations at the Site encountered a number of conditions that may limit or impact future 
redevelopment of the Site as a transfer station. The purpose of the work completed was to 
gather sufficient data to assess the impacts of these conditions, if any, on future facility 
replacement plans. 
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2.0 Limited Test Pit Investigation 

2.1 INVESTIGATION OBJECTIVES  

A Limited Test Pit Investigation Work Plan was developed and approved by SJC prior to 
initiation of field activities. The Work Plan discussed objectives and methods for both the 
environmental and geotechnical activities to be conducted. The methods and plan proposed in 
the Work Plan for the environmental investigation were followed for completion of the 
investigation described below. The geotechnical portion of the investigation is documented in a 
separate report (PanGEO, Inc. 2010). The objectives of the limited test pit investigation included 
the following: 

• Increase the geotechnical understanding across the Site, including soil conditions 
and depth to bedrock. 

• Evaluate the presence of soil contamination in areas of current and historic activities, 
such as former fuel storage areas and areas of current transfer station operations. 

• Investigate the occurrence of MSW outside of the currently assumed landfill footprint. 

• Evaluate the presence of contamination in stormwater runoff. 

The data collected to address the above objectives were obtained through test pit explorations, 
hand-auger boring explorations, and soil and surface water sample collection, as described in 
the following sections. 

2.2 TEST PIT EXPLORATIONS 

Eight test pits (TP-1 through TP-8) were excavated within the operational areas of the Site; 
locations are shown on Figure 2.1. Test pits provided the opportunity for collection of both 
environmental and geotechnical data including the presence of observable contamination, MSW 
or debris, as well as depth to bedrock and overlying soil classification. Test pit locations were 
selected to provide information regarding the environmental condition of soils in the areas of the 
Site most likely to be impacted by current and historic site operations. Table 2.1 provides the 
rationale for the test pit locations.  

Prior to test pit excavation, utility clearance was provided by SJC, in addition to clearing access 
to test pit locations. Test pits were dug by SJC public works personnel under the direction of 
Floyd|Snider personnel. Excavations were completed between 2 to 6 feet below ground surface 
(bgs). Floyd|Snider personnel recorded field observations on test pit logs included in 
Appendix A. Test pit logs summarize descriptions of materials found and document visual, 
physical, or olfactory evidence of contamination. Once test pit excavations were completed, they 
were backfilled, compacted, and cover material was replaced. TP-5 and TP-6 were excavated in 
asphalt subsequently replaced or patched by SJC. Once the surface was backfilled, each test 
pit was field-located using a Global Positioning System (GPS); however, the accuracy was plus 
or minus 20 feet, due to interference from trees and poor satellite coverage. The locations 
presented in Figure 2.1 are field-measured, and therefore approximate. Each test pit was staked 
and marked to allow for surveying at a later date. 



  
San Juan Island  
Transfer Station 

 

F:\projects\SJC - Sutton Rd TS\Task 3000 - Fill Key 
Data Gaps\Test Pit Investigation\Report\Final\SJC 
SJITS DataRpt 042610.docx 
04/27/2010 FINAL 

 Data Report 
Page 2-2 

 

One soil sample each was collected from test pit locations TP-1, TP-2, TP-5, TP-6, TP-7, and 
TP-8. Analytical samples were not collected from TP-3 due to encountering shallow bedrock at 
that location, and were not collected from TP-4, as that location was installed to gather 
structural information on the existing tipping floor platform. Sample depth and field observations 
are recorded on the test pit logs (Appendix A). Field screening methods included using a 
photoionization detector (PID) to screen for volatile organic compounds (VOCs) and performing 
sheen tests. To screen for VOCs, soil was placed into a sealed plastic bag, agitated, and then 
the headspace was measured with the PID to detect total volatile compounds in parts per 
million. Sheen testing was conducted by placing a small sample volume in a bowl and mixing 
with water to observe sheen indicative of petroleum contamination. Laboratory analytical 
samples were collected by placing soil in pre-cleaned containers provided by the laboratory. 
Samples were submitted under chain-of-custody procedures to ALS Laboratory in Everett, 
Washington for chemical analyses as summarized in Table 2.2. Results of the PID screenings 
and sheen tests are summarized in Table 2.3 and did not indicate the presence of volatile 
contaminants in test pit soils. Field screening results are also recorded on the attached test pit 
logs. 

2.3 SURFACE SOIL SAMPLING 

Grab surface soil samples were collected around the active areas of the transfer station. 
Surface soil sample locations are shown on Figure 2.1. Surface soil sample locations were 
placed in an attempt to capture potential impacts to surface soils from both historic and current 
site activities. Table 2.1 summarizes rationale for each surface soil sample location.  

Using a decontaminated stainless steel spoon, all vegetation was removed to expose surface 
soil. A discrete grab sample was collected from the top 3 to 4 inches of soil, and placed into a 
pre-cleaned sample container. Three surface soil samples were submitted under chain-of-
custody to ALS Laboratory and Frontier Analytical for chemical analyses as summarized in 
Table 2.2. 

For analyses of dioxin and polychlorinated biphenyls (PCBs) in surface soils, a single composite 
sample consisting of equal volumes from the three surface soil samples discussed above was 
composited at the laboratory. The three surface soil aliquots were composited in order to 
provide a more general evaluation of the site surface soil conditions.  

2.4 SURFACE WATER SAMPLING 

Two surface water samples were collected from the stormwater detention pond (influent and 
effluent) to evaluate existing conditions related to surface water quality and surface water runoff 
from the closed landfill. Surface water sample locations are shown on Figure 2.1. Surface water 
samples were collected using a peristaltic pump and disposable tubing. Water was pumped into 
pre-cleaned laboratory containers. Visible turbidity in the samples was low; therefore, field 
filtering was not conducted. Samples were submitted under chain-of-custody procedures to ALS 
Laboratory for chemical analyses.  
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2.5 HAND-AUGER SAMPLING 

Hand-auger sampling was completed in four locations (HA-1 through HA-4) to support 
geotechnical data collection and to identify waste outside the limits of the closed landfill. Hand-
auger borings were advanced vertically into the ground and rotated until bedrock or refusal was 
encountered. Soil removed from the boreholes was backfilled and grass patches replaced. 
Hand-auger boring locations are shown on Figure 2.1. Hand-auger boring observations were 
documented in a field log and field located with a GPS.  



  
San Juan Island  
Transfer Station 

 

F:\projects\SJC - Sutton Rd TS\Task 3000 - Fill Key 
Data Gaps\Test Pit Investigation\Report\Final\SJC 
SJITS DataRpt 042610.docx 
04/27/2010 FINAL 

 Data Report 
Page 3-1 

 

3.0 Investigation Observations and Results 

3.1 FIELD OBSERVATIONS 

Excavations were continued downward at the locations presented on Figure 2.1 until either 
bedrock and/or native material free of fill and or refuse was encountered. Test pit depths ranged 
from 2 to 6 feet below grade, where bedrock was encountered. Seepage was observed at two 
test pit locations at the contact between the surface gravel layer and the compacted underlying 
material (TP-1 and TP-8). Seepage was observed entering from the upper foot of the upgradient 
side of the excavation at approximately 0.5 gallons per minute in TP-1, and at a slow, dripping 
rate in TP-8. After excavation and logging was completed, each test pit was backfilled before 
proceeding on to the next location. 

Subsurface soil conditions observed in the test pits generally consisted of medium to dark gray 
gravelly silt in the uppermost layer. The uppermost soil layer varied in thickness between 0 to 
0.5 foot bgs. The next horizon consisted of light to medium silty sand and gravel with some 
pockets of fine sand and/or silt. Bedrock was encountered beneath the two uppermost horizons 
in several test pit locations at depths ranging from 2 to 6 feet bgs. Within the soil horizon, trace 
amounts of debris was observed in four of the eight test pits. Debris included pieces of plastic, 
ash, glass, ceramic, metal, and woody debris. Landfill debris was present in minimal amounts 
and was not present in any continuous layer but mixed in to the soil matrix. Debris was identified 
in test pit locations TP-5, TP-6, TP-7, and TP-8. No debris was identified in test pit locations 
TP--1, TP-2, TP-3, and TP-4. There were no materials identified that would suggest evidence of 
disposal of any significant amounts of MSW or incinerator materials outside the assumed landfill 
footprint.  

Subsurface soil from 1 to 3 feet bgs at TP-7 was found to contain layers of light brown to white 
fine chalky material that was assumed to be ash waste from the former incinerator. TP-7 was 
located adjacent to the former fuel tank pad, which is south of the former incinerator building. 
This ash material was intermixed in the soil matrix, and also contained debris fragments 
including glass, ceramic, and metal. Analytical results for the sample collected from this zone 
are discussed below.  

Subsurface soil from 3 to 3.5 feet bgs at TP-8 was found to be darker in appearance and 
contained wood debris that was likely treated. The subsurface soil emitted a sweet odor. No 
odor or sheen was identified in soil from any other test pit location. Table 2.3 summarizes the 
descriptions and locations of various landfill debris identified, and the depth to bedrock for each 
test pit location. As previously mentioned, subsurface soil was screened for the presence of 
VOCs using a PID. The results of the PID screening did not indicate the presence of high 
concentrations of volatile organics in the test pit soils; results are shown in Table 3.1 and the 
attached test pit logs. 

3.2 ANALYTICAL DATA VALIDATION AND RESULTS 

Analytical data results for surface water and soil samples are summarized below. All data were 
collected following procedures outline in the Limited Test Pit Investigation Work Plan.  



  
San Juan Island  
Transfer Station 

 

F:\projects\SJC - Sutton Rd TS\Task 3000 - Fill Key 
Data Gaps\Test Pit Investigation\Report\Final\SJC 
SJITS DataRpt 042610.docx 
04/27/2010 FINAL 

 Data Report 
Page 3-2 

 

3.2.1 Data Validation  

A Level 1 data quality review was performed on the laboratory analytical results (except dioxin 
which is discussed below) in accordance with the Work Plan. Data quality review included 
evaluation of sample and quality control analysis frequency, extraction and analysis holding 
times, blank contamination, and surrogate and laboratory control sample recoveries. 

A Level IV, Tier III data quality review (full validation) was completed by EcoChem of Seattle, 
Washington on the dioxin composite soil sample. This level of data validation was conducted 
due to the potential for false positive reporting for dioxins. The analytical data were validated in 
accordance with the U.S. Environmental Protection Agency (USEPA) Contract Laboratory 
Program (CLP) National and Regional Guidelines for data review and validation of dioxins.  

The data quality review determined that all data were of useable quality and no data 
qualifications were required. All data were deemed to be of acceptable quality. A copy of the 
laboratory report and data validation report are included in Appendix B. 

3.2.2 Test Pit Soil Samples 

Soil samples collected from test pit locations were analyzed for gasoline-range total petroleum 
hydrocarbons (TPH-G); benzene, toluene, ethylbenzene, and xylenes (BTEX); diesel-range and 
heavy oil-range total petroleum hydrocarbons (TPH-D and TPH-O, respectively); polycyclic 
aromatic hydrocarbons (PAHs); and priority pollutant metals as summarized in Table 2.2. The 
laboratory analytical results are summarized in Table 3.1, and detected concentrations are 
summarized in the bullets below:  

• Lead and cadmium were detected at one location (TP-7) at concentrations of 
300 mg/kg and 2.1 mg/kg, respectively. The detected lead concentration slightly 
exceeds the Model Toxics Control Act (MTCA) Method A cleanup level for 
unrestricted land use, but is less than the MTCA Method A soil cleanup levels for 
industrial properties (refer to Table 3.1). The cadmium concentration slightly exceeds 
the MTCA Method A soil cleanup level for industrial properties of 2 mg/kg. The TP-7 
sample represents material intermixed with ash waste, which is likely to influence the 
elevated metals concentrations. This ash material was not identified in any other test 
pit locations.  

• Motor oil was detected in three soil samples (TP-5, TP-6, and TP-8) at 
concentrations less than the MTCA Method A cleanup levels for both unrestricted 
and industrial land uses.  

• Gasoline was detected in one soil sample (TP-8) at a concentration significantly less 
than the MTCA cleanup levels for both unrestricted and industrial land uses. 

• Ethylbenzene was detected in two soil samples (TP-6 and TP-8) at concentrations 
significantly less than the MTCA cleanup levels for both unrestricted and industrial 
land uses. 

• Priority pollutant metals were detected in all test pit soil samples at concentrations 
significantly less than the MTCA Method A soil cleanup levels for unrestricted and 
industrial land uses, and consistent with background concentrations in soils. 
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• PAHs were not detected in soil collected from test pit locations with the exception of 
benzo(g,h,i)perylene, which was detected at a concentration greater than the 
reporting limit in soil from TP-5 at 0.07 mg/kg. 

3.2.3 Surface Soil Samples 

One surface soil sample (SS-1) was analyzed for TPH-G, BTEX, TPH-D, PAHs, and priority 
pollutant metals as summarized in Table 2.2. Additionally, a composite soil sample was 
collected and analyzed for PCBs (SS-PCB) and dioxins/furans (SS-Dioxin). Compounds 
detected in the surface soil samples are summarized below:  

• Carcinogenic polycyclic aromatic hydrocarbons (cPAHs) were detected at location 
SS-1 at a concentration of 7.6 mg/kg Toxic Equivalency Quotient (TEQ). This 
exceeds the MTCA Method A cleanup level for industrial land use of 2 mg/kg TEQ 
for total cPAHs. cPAHs were not detected in any other soil sample and are assumed 
to be a localized concern. 

• The dioxin TEQ for summed chlorinated dibenzo-p-dioxins and chlorinated 
dibenzofurans congeners was 53.6 pg/g, which exceeds the MTCA Method A 
cleanup level for unrestricted land use of 11 pg/g, but is significantly less than the 
MTCA Method A cleanup level for industrial use of 1,500 pg/g. This concentration 
exceeds the researched range of urban background concentrations in Washington of 
less than 1 to 19.5 pg/g (Ecology 2007). This elevated concentration is likely 
explained by industrial site activity and the historic operation of waste incineration.  

• Priority pollutant metals were detected in sample SS-1 at concentrations significantly 
less than the MTCA Method A soil cleanup levels for industrial land use, and with the 
exception of copper, lead and zinc, are consistent with background concentrations in 
soils. Copper, lead, and zinc levels were elevated greater than typical soil 
background concentrations and are likely due to industrial site use and operations. 

PCBs were not detected in the composite soil sample (SS-PCB). The laboratory analytical 
results are presented in Table 3.1.  

3.2.4 Surface Water Samples 

Two surface water samples were analyzed for TPH-G/BTEX, TPH-D, VOCs, priority pollutant 
metals, alkalinity, ammonia, chloride, nitrate, sulfate, total dissolved solids (TDS), and total 
organic carbon (TOC), and conductivity as summarized on Table 2.2. Site surface water is 
currently monitored under the Washington Industrial Stormwater General Permit. The general 
permit provides water quality criteria for select analytes. Detections in surface water samples 
are summarized below: 

• Arsenic was detected in the pond influent and effluent samples at concentrations of 
2.7 µg/L and 2.2 µg/L, respectively. The general permit standard for arsenic is 
150 µg/L.  

• Copper was detected in the pond influent sample at a concentration of 3.6 µg/L. The 
general permit standard for copper is 14 µg/L.  
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Conventional analytes, including alkalinity, chloride, nitrate, sulfate, TDS, TOC, and conductivity 
were also analyzed from the pond samples to assess if stormwater is impacted by leachate from 
the closed landfill. When compared to typical freshwater values, results from the surface water 
samples are within the range of average conditions (Hem 1992). Results of the surface water 
samples compared to typical freshwater ranges are given below: 

• Alkalinity levels in freshwater typically range from 20–200 mg/L. Concentrations in 
site samples of 140 mg/L and 180 mg/L are within this range.  

• Chloride concentrations in freshwater systems on average range from 2–20 mg/L. 
Concentrations detected in site samples were 1.8 mg/L and 27 mg/L. 

• Nitrate concentrations in freshwater systems are on average around 1 mg/L. Nitrate 
was detected in one site sample at a concentration of 0.69 mg/L.  

• Sulfate levels in freshwater systems typically range from 1–10 mg/L. This is 
consistent with the concentrations of sulfate tested at the Site of 15 mg/L and 
2 mg/L.  

• TOC concentrations in surface water is highly variable. Average concentrations of 
TOC typically range from 5–20 mg/L. TOC concentrations in site samples were 
3.1 mg/L and 9.9 mg/L.  

• Conductance of water has a high range, and can be measured commonly between 
50–50,000 microSeimens per centimeter (µS/cm). Conductivity of freshwater 
typically ranges from 100–200 µS/cm, compared to the values of 330 and 360 µS/cm 
observed in the site samples.  

TPH-G/BTEX, TPH-D, and VOCs were not detected in the pond influent and effluent surface 
water samples. The laboratory analytical results are summarized in Table 3.2.  

3.3 SUMMARY OF FINDINGS 

Results of the Limited Test Pit Investigation indicate that in general, the Site has not been 
significantly impacted by the current and historical industrial practices conducted. Limited 
environmental contamination is present in limited areas and does not appear to be a wide-
spread concern. The major findings of the investigation are as follows: 

• Bedrock: Bedrock was encountered in test pits across the Site at depths between 2 
and 6 feet bgs. This is consistent with the geotechnical investigation conducted in 
coordination with this event and reported separately by PanGEO, Inc.  

• MSW and Ash Waste: Trace amounts of MSW and ash waste were encountered 
mixed in the soil matrix in limited volumes in test pits located in the active transfer 
station facility where site grading activities occurred prior to construction of the 
facility. No areas of significant MSW were encountered and debris uncovered in the 
test pits existed as trace particles and fragments within the soil matrix.  

• Metals Concentrations in Ash Waste: Metal concentrations in the sample collected 
from a layer of soil containing ash waste contained concentrations of lead and 
cadmium greater than the MTCA Method A cleanup level for unrestricted land use, 
but less than the MTCA Method A industrial cleanup levels. These metals 
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concentrations are likely attributed to the ash waste contribution in the soil sample. 
Ash waste was not identified in any other test pit location.  

• Background Metals Concentrations: Low level metals contamination was 
observed in multiple test pit locations throughout the Site, at levels less than the 
MTCA Method A cleanup level for industrial land use.  

• Surface Water Quality: Surface water samples collected from the stormwater 
detention pond inlet and outlet contained concentrations of arsenic, copper, and 
conventional analytes greater than the laboratory detection limits and less than the 
water quality standards included in the Washington Industrial Stormwater General 
Permit under which the Site is currently monitored. Conventional analytes were 
within the range of typical surface water concentrations. No other chemicals were 
detected in the water samples.  

• Surface Soil Conditions: Surface soil samples contained elevated concentrations 
of cPAHs and dioxin. The dioxin concentration in the composite surface soil sample 
was greater than the MTCA Method A cleanup level for unrestricted land use, but 
less than the MTCA Method A cleanup level for industrial site use. The cPAH 
concentration observed in surface sample SS-1, which was collected immediately 
adjacent to the tipping floor, was found greater than the MTCA Method A industrial 
cleanup level of 2 mg/kg at a concentration of 7.7 mg/kg. Exceedances of cPAH 
were not observed at any other sampling location.  

3.4 CONCLUSIONS 

This report has been prepared for use by San Juan County Public Works. The Limited Test Pit 
Investigation, conducted February 15 to 19, 2010, collected environmental condition and 
chemical analytical information for site soils, surface soil, and surface water. Limited 
environmental contamination was identified in limited areas at concentrations less than MTCA 
industrial cleanup levels. No additional investigation work is recommended at this time for 
evaluation of overall site environmental condition.  
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Table 2.1 
Test Pit and Surface Soil Sample Location Rationale 

Test Pit Location Rationale 

TP-1 Located next to the roadway for the active transfer station facility and near 
the edge of the closed landfill. The test pit was placed to observe MSW 
outside the landfill footprint or impacts resulting from transfer station 
activities. 

TP-2 Located next to the roadway for the active transfer station facility and near 
the edge of the closed landfill. The test pit was placed to observe MSW 
outside the landfill footprint or impacts resulting from transfer station 
activities. 

TP-3 Located south of the closed landfill and transfer station facility, in the clearing 
off Roche Harbor Road. Location selected to provide information on soil 
conditions in the cleared area. 

TP-4 Located near the southeast corner of the transfer station tipping floor. Test pit 
located to provide information on soils near the tipping floor and to expose 
the slab foundation for San Juan County renovation needs.  

TP-5 Located adjacent to the waste oil drop off location to provide information on 
soils potentially impacted by spills at the waste oil drop off.  

TP-6 Located on the south side of the main entrance to the transfer station. This 
location was selected to provide information on the presence of MSW outside 
the landfill footprint. 

TP-7 Located south of the former incinerator building; to provide information on soil 
conditions near the former fuel storage tank pad.  

TP-8 Located south of the closed landfill and transfer station facility, in the clearing 
off Roche Harbor Road. Location selected to provide information on soil 
conditions in the cleared area. 

SS-1 Located near the active tipping floor; representative of soil located within the 
operational areas of the transfer station facility.  

SS-2 Located near the hazardous waste collection area.  

SS-3 Located west of the former incinerator building, immediately adjacent to an 
active transformer, for investigation of potential PCB impacts. 

Abbreviations: 
MSW Municipal solid waste 
PCB Polychlorinated biphenyl 
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Table 2.2 
Soil and Surface Water Sample Analytical Methods 

Sample Identifier Matrix Analysis and Method 

TP-1 (0.2–2 feet) 
TP-2 (1 foot)  
TP-5 (0–0.5 foot) 
TP-6 (0.5–1 foot)  
TP-7 (1 foot) 
TP-8 (3–3.5 feet) 
SS-1 

Soil TPH-Gasoline/BTEX by NWTPH-GX/ USEPA Method 5035 
TPH-Diesel by NWTPH-Dx 
Priority Pollutant Metals by USEPA Method 6010 
PAHs by USEPA Method 8270 

SS-PCB1 PCBs by USEPA Method 8082 

SS-Dioxin1 Dioxins by USEPA Method 1613 

Pond Influent  
Pond Effluent 

Surface 
Water 

TPH-Gasoline/BTEX by NWTPH-GX/ USEPA Method 5035 
TPH-Diesel by NWTPH-Dx 
VOCs by USEPA Method 8260 
Priority Pollutant Metals by USEPA Method 6010 
Alkalinity 
Ammonia  
Chloride 
Nitrate  
Sulfate 
Total dissolved solids 
Total organic carbon 
Conductivity 

Note: 
1 Surface soil sample is a composite of SS-1, SS-2, and SS-3 for dioxin and PCB analyses. 

Abbreviations: 
BTEX Benzene, toluene, ethylbenzene, xylene 

PAH Polycyclic aromatic hydrocarbon 
PCB Polychlorinated biphenyl 
TPH Total petroleum hydrocarbons 

USEPA U. S. Environmental Protection Agency 
VOC Volatile organic compound 
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Table 2.3 
Field Observations 

Test Pit 
Location Landfill Debris 

Depth of 
Encountered 

Bedrock  
(feet) 

Water 
Infiltration 

Sheen 
Test 

Results 

PID 
Readings 

(ppm) 

TP-1 Not observed 2 Yes Not 
observed 

0.0 

TP-2 Not observed 3 No Not 
observed 

0.1 

TP-3 Not observed 2.5 No Not 
observed 

Not 
sampled 

TP-4 Not observed NA No Not 
observed 

1.9–2.1 

TP-5 Woody debris at 
3 feet bgs and one 
piece of plastic at 

7 feet bgs 

NA No Not 
observed 

0.5–2.0 

TP-6 Glass fragments, can 
lid, charred wood, 

plastic at 1 foot bgs 

2.3 No Not 
observed 

0.5–1.4 

TP-7 Ash with trace glass 
and ceramic 

fragments at 1 foot 
bgs, fabric, metal 

waste/slag at 2 feet 
bgs, wood fragment 

at 3 feet bgs, multiple 
wood fragments at 

4.5 feet bgs 

5 No Not 
observed 

0.1–0.2 

TP-8 Treated wood at 
3 feet bgs, other 

wood fragments with 
odor at 6 feet bgs 

6 Yes Not 
observed 

0.6–27 

Abbreviations: 
bgs Below ground surface 
NA Not applicable 

PID Photoionization detector 
ppm Parts per million 

 



San Juan Island Transfer Station

MTCA Industrial
Units  CUL1

Metals by SW6020, Mercury by SW7471
mg/kg -- 2.2 0.08 0.069 0.14 0.17 3.1 0.19
mg/kg 20 7.2 2.5 4.3 2.5 4.1 10 3.9
mg/kg 0.16 0.19 0.2 0.1 0.18 0.36 0.39
mg/kg 2 0.92 0.2 U 0.2 U 0.2 U 0.2 U 2.1 0.24
mg/kg 19 / 2000 42 33 23 12 23 52 36
mg/kg 560 20 27 34 37 1100 23
mg/kg 1,000 150 4.2 7 35 68 300 17
mg/kg 2 0.3 0.02 U 0.037 0.028 0.056 0.21 0.061
mg/kg -- 40 24 19 13 20 61 27
mg/kg -- 0.32 0.21 0.37 0.18 U 0.25 0.27 0.33
mg/kg -- 0.47 0.038 U 0.051 0.059 0.078 2.3 0.12
mg/kg -- 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
mg/kg -- 590 34 46 78 51 840 85

mg/kg -- 0.1 U
mg/kg -- 0.1 U
mg/kg -- 0.1 U
mg/kg -- 0.1 U
mg/kg -- 0.1 U
mg/kg -- 0.1 U
mg/kg -- 0.1 U
mg/kg -- 0.1 U
mg/kg 10 0.1 U

Total Petroleum Hydrocarbons (TPH) by NWTPH-Dx and NWTPH-Gx
mg/kg 2,000 25 U 25 U 25 U 25 U 25 U 25 U 25 U
mg/kg 2,000 500 50 U 50 U 650 92 50 U 80
mg/kg 30 / 100 2.4 3 U 3 U 3 U 3 U 3 U 3

Semivolatile Organic Compounds (SVOCs) by SW8270-SIM
mg/kg -- 8.4 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 8.1 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 7.7 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 7.8 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 8.8 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg 2 5.6 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 2.1 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 1.3 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 1.8 0.02 U 0.02 U 0.07 0.02 U 0.02 U 0.02 U
mg/kg 2 7.7
mg/kg 5 0.096 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 0.04 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 0.61 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 0.15 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 2.6 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 1.2 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 0.04 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 0.064 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 4.3 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
mg/kg -- 4.5 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

2/17/2010
  

02/17/10 02/16/10
0.2–2 feet

SS-PCB TP-5 (0–0.5') TP-6 (0.5–1') TP-7 (1')
SS-PCB TP-7 SS-1

SS-1
TP-1 TP-2 TP-5 TP-6

TP-1 (0.2–2') TP-2 (1')

Table 3.1
Chemical Results for Soil Samples

Parameter

Antimony
Arsenic

02/16/10
0– 0.5 foot 1 foot 3–3.5 foot1 foot 0– 0.5 foot

02/16/10 02/16/10 02/16/10 02/16/10

Beryllium
Cadmium
Chromium

TP-8
TP-8 (3–3.5')SS-Dioxin

Silver
Thallium
Zinc

PCB Aroclor 1016
PCB Aroclor 1221

Copper
Lead
Mercury
Nickel
Selenium

PCB Aroclor 1268
Total PCB Aroclors

Diesel
Motor Oil
Gasoline

PCB Aroclor 1232
PCB Aroclor 1242
PCB Aroclor 1248
PCB Aroclor 1254
PCB Aroclor 1260

Benzo(a)pyrene2,3

Indeno(1,2,3-cd)pyrene2,3

Dibenzo(a,h)anthracene2,3

Benzo(g,h,i)perylene
cPAH TEQ

Fluoranthene
Pyrene

Benzo(a)anthracene2,3

Chrysene2,3

Total Benzofluroanthenes

Anthracene
1-Methylnaphthalene
2-Methylnaphthalene

Benzo(b)fluoranthene2,3

Benzo(k)fluoranthene2,3

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene

 

Polychlorinated Biphenyls (PCBs) by SW8082
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San Juan Island Transfer Station

MTCA Industrial
Units  CUL1

2/17/2010
  

02/17/10 02/16/10
0.2–2 feet

SS-PCB TP-5 (0–0.5') TP-6 (0.5–1') TP-7 (1')
SS-PCB TP-7 SS-1

SS-1
TP-1 TP-2 TP-5 TP-6

TP-1 (0.2–2') TP-2 (1')

Parameter
02/16/10

0– 0.5 foot 1 foot 3–3.5 foot1 foot 0– 0.5 foot
02/16/10 02/16/10 02/16/10 02/16/10

TP-8
TP-8 (3–3.5')SS-Dioxin

 
Volatile Organic Compounds (VOCs) by SW8021

mg/kg 0.03 0.022 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.029 U
mg/kg 6 0.036 U 0.05 U 0.05 U 0.05 U 0.11 0.05 U 0.065
mg/kg 7 0.036 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.049 U
mg/kg 9 0.19 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Dioxin/Furans by USEPA 1613
pg/g -- 1,620
pg/g -- 197
pg/g -- 8.81
pg/g -- 18.9
pg/g -- 9.91
pg/g -- 67.2
pg/g -- 11.3
pg/g -- 47.6
pg/g -- 2.29 J
pg/g -- 11.4
pg/g -- 3.94
pg/g -- 14.8
pg/g -- 4.9
pg/g -- 0.927
pg/g -- 2.2 F
pg/g -- 11,700
pg/g -- 482
pg/g 1,5005 53.2 J

Notes:
TP-5 Location

TP-5 (0–0.5') Sample ID
02/16/10 Sample Date

0– 0.5 foot Sample Depth
5.6 Indicates exceedance of MTCA Industrial CUL.

-- MTCA Industrial CUL was not available for this parameter.
1 MTCA Method A Soil Cleanup Levels (CUL) for Industrial Land Use, Table 745-1 of WAC 173-340-900.
2 cPAH chemicals were calculated using basic addition of detects only, or highest reporting limit if all non-detect.
3 Calculated using cPAH concentrations.  Calculation of cPAH TEQ concentrations was performed using the California Environmental Protection Agency 2005 Toxic Equivalency Factors as presented in Table 708-2 of WAC 173-340-900.
4 Calculated using detected dioxin/furan concentrations.  World Health Organization 2005 Toxic Equivalency Factors used for calculation of dioxin/furan TEQ (Van den Berg et al. 2006).
5 MTCA Method C soil cleanupl level for industrial land use, carcinogen, Direct Contact (ingestion only).

Abbreviations:
cPAH
CUL Cleanup level

MTCA Model Toxics Control Act
PCB Polychlorinated biphenyl
TEQ Toxic Equivalency Quotient

Qualifiers:
F Analyte concentration is above calibration range.
J The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quanity.
U Undetected.

Carcinogenic polycyclic aromatic hydrocarbon

Total OCDF

Summed Dioxin/Furan TEQ4

2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
Total OCDD

1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD

Benzene
Ethylbenzene
Toluene
Xylene (total)

1,2,3,4,6,7,8-HpCDD
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  San Juan Island
Transfer Station

Units

Industrial 
Stormwater 

General Permit 
Benchmark

mg/L -- 140 180

µS/cm -- 360 330
mg/L -- 0.035 0.01 U
mg/L -- 27 1.8
mg/L -- 0.16 U 0.69
mg/L -- 15 2
mg/L -- 190 180
mg/L -- 9.9 3.1

Metals by SW6020, Mercury by SW7471
µg/L -- 0.6 U 0.6 U
µg/L -- 2.2 2.7
µg/L -- 0.41 U 0.41 U
µg/L -- 0.44 U 0.44 U
µg/L -- 0.79 U 0.79 U
µg/L 14 2.6 U 3.6
µg/L 81.6 0.62 U 0.62 U
µg/L -- 0.2 U 0.2 U
µg/L -- 1.7 U 1.7 U
µg/L -- 3.1 U 3.1 U
µg/L -- 0.36 U 0.36 U
µg/L -- 1.8 U 1.8 U
µg/L 117 14 U 14 U

Total Petroleum Hydrocarbons (TPH) by NWTPH-Dx and NWTPH-Gx
µg/L 10,000 130 U 130 U
µg/L 10,000 250 U 250 U
µg/L 10,000 50 U 50 U

µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 10 U 10 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 10 U 10 U
µg/L -- 2 U 2 U
µg/L -- 25 U 25 U
µg/L -- 10 U 10 U

Copper
Lead
Mercury

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane

1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane

1,1,2,2-Tetrachloroethane

2-Hexanone
4-Chlorotoluene
Acetone
Acrylonitrile

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

Table 3.2
Chemical Results for Surface Water Samples

Volatile Organic Compounds (VOCs) by SW8260B

Parameter

Alkalinity (as CaCO3)

Conductivity
Ammonia
Chloride
Nitrate
Sulfate
Total Dissolved Solids
Total Organic Carbon

Antimony
Arsenic
Beryllium
Cadmium
Chromium

Diesel1

Motor Oil1

Gasoline1

Nickel
Selenium
Silver
Thallium
Zinc

1,1-Dichloropropene

1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Chlorotoluene

1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene

Pond Effluent
Pond Effluent

02/16/2010

Pond Influent
Pond Influent

02/16/2010
Conventionals
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  San Juan Island
Transfer Station

Units

Industrial 
Stormwater 

General Permit 
BenchmarkParameter

Pond Effluent
Pond Effluent

02/16/2010

Pond Influent
Pond Influent

02/16/2010

µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 5 U 5 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 10 U 10 U
µg/L -- 10 U 10 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 2 U 2 U
µg/L -- 0.2 U 0.2 U
µg/L -- 4 U 4 U
µg/L -- 2 U 2 U

Notes:

Pond Effluent
Pond Effluent

02/16/2010

Location
Sample ID
Sample Date

-- Industrial Stormwater General Permit Benchmark was not available for this parameter.
1

Abbreviations:
CaCO3

Qualifier:
U Undetected

Benchmark value is a sum for all petroleum ranges.

Volatile Organic Compounds (VOCs) by SW8260B (continued)
Benzene

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Dibromomethane
Dichlorodifluoromethane
Dichloromethane
Ethylbenzene
Hexachlorobutadiene

Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cymene
Dibromochloromethane

Calcium carbonate

Trichlorofluoromethane
Vinyl chloride
Xylene (meta- and para-)
Xylene (ortho-)

Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene

n-Propylbenzene
Naphthalene
sec-Butylbenzene
Styrene
tert-Butylbenzene

iso-Propylbenzene
Methyl ethyl ketone
Methyl iso butyl ketone
Methyl-tert-butyl ether
n-Butylbenzene
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Appendix A 
Test Pit Logs 
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Appendix B 
Laboratory and Data Validation Reports 

 

 













































































CERTIFICATE OF ANALYSIS

QUALITY CONTROL RESULTS

METHODMATRIXQC SAMPLE ID ANALYTE

BLANK RESULTS

RESULT UNITS

CLIENT: Floyd Snider
601 Union St.
Suite 600
Seattle, WA 98101

CLIENT CONTACT: Tom Colligan
CLIENT PROJECT ID: SJC - Transfer Station

DATE: 3/4/2010
ALS JOB#: 1002074

DATE RECEIVED: 2/17/2010
WDOE ACCREDITATION #: C1336

EPA-7470WaterMBLK-2232010 Mercury UG/LND(<0.20)EPA-245.1

EPA-6020SoilMBLK-322010 Arsenic MG/KGND(<0.12)

EPA-6020SoilMBLK-322010 Beryllium MG/KGND(<0.066)

EPA-6020SoilMBLK-322010 Chromium MG/KGND(<0.12)

EPA-6020SoilMBLK-322010 Antimony MG/KGND(<0.047)

EPA-6020SoilMBLK-322010 Copper MG/KGND(<0.16)

EPA-6020SoilMBLK-322010 Lead MG/KGND(<0.12)

EPA-6020SoilMBLK-322010 Cadmium MG/KGND(<0.20)

EPA-6020SoilMBLK-322010 Selenium MG/KGND(<0.18)

EPA-6020SoilMBLK-322010 Thallium MG/KGND(<0.31)

EPA-6020SoilMBLK-322010 Zinc MG/KGND(<0.26)

EPA-6020SoilMBLK-322010 Nickel MG/KGND(<0.069)

EPA-6020SoilMBLK-322010 Silver MG/KGND(<0.038)

EPA-6020WaterMBLK-2182010 Arsenic UG/LND(<1.8)EPA 200.8

EPA-6020WaterMBLK-2182010 Beryllium UG/LND(<0.41)EPA 200.8

EPA-6020WaterMBLK-2182010 Chromium UG/LND(<0.79)EPA 200.8

EPA-6020WaterMBLK-2182010 Antimony UG/LND(<0.60)EPA 200.8

EPA-6020WaterMBLK-2182010 Copper UG/LND(<2.6)EPA 200.8

EPA-6020WaterMBLK-2182010 Lead UG/LND(<0.62)EPA 200.8

EPA-6020WaterMBLK-2182010 Selenium UG/LND(<3.1)EPA 200.8

EPA-6020WaterMBLK-2182010 Cadmium UG/LND(<0.44)EPA 200.8

EPA-6020WaterMBLK-2182010 Thallium UG/LND(<1.8)EPA 200.8

EPA-6020WaterMBLK-2182010 Zinc UG/LND(<10)EPA 200.8

EPA-6020WaterMBLK-2182010 Nickel UG/LND(<1.7)EPA 200.8

EPA-6020WaterMBLK-2182010 Silver UG/LND(<0.36)EPA 200.8

EPA-350.1WaterMB-R68011 Ammonia MG/LND(<0.010)

SM5310BWaterMB-R68010 Total Organic Carbon (TOC) MG/LND(<0.25)

APPROVED BY:

8620 Holly Drive Suite 100       Everett, WA 98208       425 356-2600       FAX 425 356-2626       Seattle 206 292-9059
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