
 
REMEDIAL ACTION REPORT 

 
STEVENS PASS SKI AREA 

 
SKYKOMISH, WASHINGTON 

Prepared for 

Stevens Pass Ski Area 

December 8, 2011 

Prepared by 

SLR International Corp 
22118 20th Avenue SE, Suite G-202 

Bothell, Washington  98021 
 

Project 101.00418.00005  





 

T:\101.00418.00005\Remedial Action Report.doc iii   

CONTENTS 

LIST OF FIGURES iv 

EXECUTIVE SUMMARY v 

1 INTRODUCTION 1-1 
1.1 Project Objectives 1-2 
1.2 Site Soil and Groundwater Cleanup Levels 1-3 

2 BACKGROUND 2-4 
2.1 General Property Information 2-4 
2.2 Previous Environmental Investigations 2-5 
2.3 Areas of Impacted Soil and Groundwater 2-8 
2.4 Site Geology and Hydrogeology 2-9 

3 REMEDIAL ACTION 3-1 
3.1 Excavation of Petroleum-Impacted Soil 3-1 
3.2 Conduct Groundwater Sampling Event 3-12 

4 CONCLUSIONS 4-1 

LIMITATIONS 4-1 

REFERENCES 

TABLES 

FIGURES 

APPENDIX A  PROJECT PHOTOGRAPHS 

APPENDIX B  LABORATORY REPORTS 

APPENDIX C  UST CLOSURE FORMS 

APPENDIX D  MONITORING WELL LOGS 



 

T:\101.00418.00005\Remedial Action Report.doc   
 iv 

LIST OF TABLES AND FIGURES 

Following Text 
Tables 

 
1 Excavation Sample Analytical Results – Current Vehicle Maintenance Facility 
2 Excavation Sample Analytical Results – Southern Mini Mart Area Excavation 
3 Stockpile Sample Analytical Results – Former Mini Mart Station Area 
4 Excavation Sample Analytical Results – Northern Mini Mart Area Excavation 
5 Groundwater Treatment System Sample Analytical Results 
6 Groundwater Monitoring Data 
7 Groundwater Sample Analytical Results 

Figures 

1 Locations of Vehicle Maintenance Facility, Former Mini Mart Station, and 
Former Maintenance Building 

2 Estimated Areas of Hydrocarbon-Impacted Soil and Groundwater – Current 
Vehicle Maintenance Facility 

3 Estimated Areas of Hydrocarbon-Impacted Soil and Groundwater – Former Mini 
Mart Station Area 

4 Approximate Area of Southern Vehicle Maintenance Facility Excavation 
5 Approximate Area of Northern Vehicle Maintenance Facility Excavation  
6 Approximate Area of Southern Mini Mart Area Excavation  
7 Approximate Area of Northern Mini Mart Area Excavation 
8 November 2011 Groundwater Monitoring Results – Vehicle Maintenance Facility 
9 November 2011 Groundwater Monitoring Results – Former Mini Mart Station 

Area 
 



 

T:\101.00418.00005\Remedial Action Report.doc   
 v 

EXECUTIVE SUMMARY 

From August through November 2011, a remedial action was completed at two areas [the 
former Stevens Pass Mini Mart gas station (Mini Mart) and the current vehicle 
maintenance facility] of the Stevens Pass ski area (ski area) property near Skykomish, 
Washington.  The objectives of the remedial action were:  1) to remove the accessible soil 
that contained petroleum hydrocarbon concentrations greater than the site soil cleanup 
levels, and in doing so, minimize the source of the petroleum hydrocarbon-impacted 
groundwater, 2) to reduce the risks associated with the inaccessible impacted soil, and 3) 
to reduce the petroleum hydrocarbon concentrations in the groundwater to below the site 
groundwater cleanup levels or to levels that will naturally attenuate to below the cleanup 
levels within a reasonable timeframe. 

To remediate the impacted soil at the former Mini Mart area and the current vehicle 
maintenance facility, the accessible soils at each area that contained petroleum 
hydrocarbon concentrations greater than the site soil cleanup levels were excavated and 
hauled off-site for disposal.  There were two areas of soil excavation at the former Mini 
Mart area and these areas were located beneath and south of the former Mini Mart station 
(designated the southern Mini Mart area excavation) and to the north of the former 
maintenance building (designated the northern Mini Mart area excavation).  There were 
also two areas of soil excavation at the vehicle maintenance facility and these areas were 
located along the north and south sides of the facility building (designated the northern 
vehicle maintenance facility excavation and the southern vehicle maintenance facility 
excavation, respectively).  Each excavation was extended laterally until the petroleum 
hydrocarbon concentrations in the final confirmation sidewall samples were below the 
site soil cleanup levels or until there were potential structural concerns for a nearby 
building, utility, or other structure.  Each excavation was extended vertically to at least 
one foot below the groundwater table to remove the source of the impacted groundwater 
and to allow for recovery of the groundwater.  However, if the excavation within a 
specific grid cell did not extend to below the groundwater table, then a floor sample was 
collected to confirm that the impacted soil had been removed at that location. 

At the northern vehicle maintenance facility excavation, the distribution of the petroleum 
hydrocarbons in the soil indicated that the likely primary contaminant source was surface 
spills at the area of the fuel dispensing pumps.  To remove as much of the impacted soil 
as possible and to minimize the remaining source of the hydrocarbon-impacted 
groundwater, a shed that was connected to the building and that housed the fuel 
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dispensing pumps was demolished, the fuel pumps were decommissioned, and the 4,000-
gallon gasoline underground storage tank (UST) and the 10,000-gallon diesel UST were 
removed.  Both steel tanks were in good condition, and there was no evidence of pitting 
or holes.  The USTs were replaced by a dual-compartment AST that was installed along 
the west side of the vehicle maintenance building. 

A total of 19,864 tons of excavated soil were hauled to the Greater Wenatchee Regional 
Landfill for disposal.  Approximately 16,724 and 3,140 tons of the disposed soil were 
from the former Mini Mart station area excavations and the current vehicle maintenance 
facility excavations, respectively.  Based on the analytical results from the final 
confirmation sidewall and floor samples from each excavation, the excavation activities 
effectively removed all of the accessible soil at each area that contained petroleum 
hydrocarbon concentrations greater than the site soil cleanup levels.   

After completing the soil excavation activities, the excavations were backfilled with 
imported clean sand and/or gravel.  The southern Mini Mart area excavation was also 
backfilled with excavated material (the material greater than ¾-inches in diameter was 
placed at or near the bottom of the excavation, and the stockpiled finer-grained soil that 
contained petroleum hydrocarbon concentrations below the site soil cleanup levels was 
placed at depths above the high seasonal groundwater table).  Except along the asphalt 
shoulder of U.S. Highway 2 or at the areas of surface capping (described below), 
imported crushed rock was used to complete the backfilling of each excavation at ground 
surface.   

After completing the soil excavations, there are a total of six remaining localized areas of 
inaccessible soil at the north end of the current vehicle maintenance building, at the north 
and south corners of the former maintenance building, and along the eastern edge of the 
southern Mini Mart area excavation that contain petroleum hydrocarbon concentrations 
greater than the site soil cleanup levels.  To reduce the risks (direct human contact, 
protection of groundwater, and/or protection of terrestrial ecological organisms) 
associated with the remaining impacted soil, Wyser installed an 8-inch-thick, reinforced 
concrete surface cap over each area of impacted soil that was located adjacent to a 
building.  Wyser also installed a 6-inch-thick asphalt surface cap over both areas of 
impacted soil along the eastern edge of the southern Mini Mart area excavation.  The area 
of each cap, which was based on a conservative estimate of the area of remaining 
impacted soil, ranged from approximately 24 to 574 square feet.  Along the north side of 
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the current vehicle maintenance building and the north and south corners of the former 
maintenance building, it appears that the remaining impacted soil extends beneath 
localized areas of the buildings, under existing concrete floors.  Institutional controls will 
be implemented for the remaining locations on the property where the soil contains 
petroleum hydrocarbon concentrations greater than the site cleanup levels. 

To remediate the known petroleum hydrocarbon-impacted groundwater at the former 
Mini Mart station area and the current vehicle maintenance facility, a total of 465,905 
gallons of groundwater were extracted from the open excavations.  The total volumes of 
groundwater pumped from the former Mini Mart station area excavations and the current 
vehicle maintenance facility excavations were approximately 450,505 and 15,400 gallons, 
respectively.  All of the extracted groundwater was pumped into a treatment system that 
consisted of two to three, 21,000-gallon sediment settling tanks in series, followed by 
two, 2,000-pound carbon-filled canisters in series.  The treated groundwater was 
reinfiltrated to the subsurface via a trench located south of the southern Mini Mart area 
excavation.  By late September, the reinfiltration rate within the trench could not keep up 
with the groundwater extraction rate, and after obtaining verbal approval from Ecology, 
the treated groundwater was reinfiltrated into the southern end of the southern Mini Mart 
area excavation.  Based on the treatment system sample analytical results, the system 
effectively reduced the petroleum hydrocarbon concentrations to below the MTCA 
Method A groundwater cleanup levels prior to reinfiltration. 

After backfilling the excavations, a total of four groundwater monitoring wells were 
installed at the former Mini Mart station area and the current vehicle maintenance facility 
on October 26, 2011.  In accordance with the Work Plan, two of the wells (VMW-4 and 
SMW-4) were installed near the centers of the northern vehicle maintenance facility 
excavation and the southern Mini Mart area excavation, respectively.  Based on the 
encountered petroleum hydrocarbon-impacted soil to the north of the former maintenance 
building, an additional monitoring well (SMW-5) was installed near the northern Mini 
Mart area excavation.  After discovering that a previous monitoring well (SMW-1) at the 
former Mini Mart station area had been destroyed, a replacement well (SMW-1R) was 
installed at the previous location of SMW-1. 

On November 7, 2011, SLR conducted a groundwater sampling event at the former Mini 
Mart station area and the current vehicle maintenance facility to evaluate the effectiveness 
of the remedial action and to begin monitoring the natural attenuation of any remaining 
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petroleum hydrocarbon-impacted groundwater.  SLR collected groundwater samples from 
all of the monitoring wells at the former Mini Mart station area and from all of the 
monitoring wells at vehicle maintenance facility, except VMW-1, for laboratory analysis.  
Well VMW-1 was dry at the time of sampling.  On November 7, 2011, the general 
groundwater flow direction beneath the current vehicle maintenance facility was to the 
north-northeast, which is consistent with the flow direction during the previous 
groundwater sampling event conducted in August 2010.  The general groundwater flow 
direction beneath the southern part of the former Mini Mart station area was to the 
northeast, and the flow direction turned to the east beneath the northern part of the area.  
Based on the topography of the area, it seems unlikely that the flow direction would turn 
to the east, and because that flow direction is based on the groundwater elevation in only 
one well, future groundwater monitoring data will be used to further evaluate the flow 
direction beneath that area.   

The groundwater sample analytical results from the November 2011 sampling event 
showed that all of the samples from the monitoring wells at the former Mini Mart station 
area and the current vehicle maintenance facility did not contain petroleum hydrocarbon 
concentrations greater than the MTCA Method A cleanup levels.  Only the samples from 
the two wells (VMW-4 and SMW-4) located within backfilled excavation areas contained 
petroleum hydrocarbon concentrations greater than the method reporting limits, and those 
were below the Method A cleanup levels.  The sampling results indicate that the 
groundwater extraction activities effectively recovered the impacted groundwater within 
the excavation areas and that the soil excavations appear to have removed the sources of 
the impacted groundwater.   

Based on the final confirmation sidewall and floor sample analytical results from each 
excavation and the construction of surface caps to minimize the risks associated with the 
remaining inaccessible petroleum hydrocarbon-impacted soil, SLR believes that no 
further action is necessary for the soil at the Stevens Pass ski area, pending the 
implementation of institutional controls and the results of three additional quarterly 
groundwater sampling events.  Stevens Pass plans to conduct groundwater sampling 
events in February, May, and August 2012 to try to further verify that the groundwater 
concentrations at the former Mini Mart station area and the current vehicle maintenance 
facility have been reduced to below the MTCA Method A cleanup levels.  
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1 INTRODUCTION 

In February 2011, the Stevens Pass Ski Area (Stevens Pass) entered into the Washington 
Department of Ecology’s (Ecology’s) Voluntary Cleanup Program (VCP) to obtain 
Ecology’s opinions regarding the results of the previous investigation activities and the 
proposed remedial action for two areas [the former Stevens Pass Mini Mart gas station 
(Mini Mart) and the current vehicle maintenance facility] of the Stevens Pass property.  
The locations of the former Mini Mart station area and the current vehicle maintenance 
facility are shown on Figure 1.  The proposed remedial action primarily consisted of 
excavation of the petroleum hydrocarbon-impacted soil at both areas and extraction of the 
hydrocarbon-impacted groundwater from the open excavations, as described in a Draft 
Remedial Action Work Plan [Work Plan; SLR International Corp (SLR), 2011a].  On 
March 15, 2011, Ecology notified Stevens Pass that:  1) the characterization of the site is 
sufficient to establish cleanup levels and select a cleanup action, 2) the proposed cleanup 
levels and points of compliance for the site meet the substantive requirements of the 
Model Toxics Control Act (MTCA), and 3) the proposed remedial action is likely to be 
sufficient to meet the substantive requirements of MTCA (Ecology, 2011a).   

The remedial action was conducted from August 23 through November 11, 2011.  Except 
for the planned excavation activities near a large Washington Department of 
Transportation (WSDOT) traffic sign, the excavation of unanticipated petroleum 
hydrocarbon-impacted soil in the northern part of the former Mini Mart station area 
(north of the former maintenance building), and the removal of the two underground 
storage tanks (USTs) at the vehicle maintenance facility, the work was completed in 
accordance with the Work Plan.  During the permitting process to obtain approval to 
excavate within the WSDOT right-of-way, WSDOT decided that the soil excavation 
could not occur within 15 feet of the footing of their large sign.  In August 2011, SLR 
notified Ecology of this change to the scope of work (SLR, 2011b).  During the re-routing 
of an underground water line that was located beneath the former Mini Mart station area, 
petroleum hydrocarbon-impacted soil was encountered approximately 10 feet to the north 
of the former maintenance building.  The locations of the former Mini Mart station and 
the former maintenance building are shown on Figure 1.  To remediate the additional 
impacted soil, the remedial action at the former Mini Mart station area was expanded to 
include the excavation of the accessible impacted soil to the north of the former 
maintenance building, the extraction of potentially impacted groundwater from the open 
excavation, and the installation and monitoring of an additional groundwater monitoring 
well near the excavation area.  To remove as much of the impacted soil along the north 
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side of the current vehicle maintenance building as possible and to minimize the 
remaining source of the hydrocarbon-impacted groundwater, the two USTs near the 
building were removed.   

The remedial action consisted of the following activities: 

• Excavated the accessible petroleum hydrocarbon-impacted soil at the former Mini 
Mart station area and the current vehicle maintenance facility   

• Removed the 10,000-gallon diesel underground storage tank (UST) and the 4,000-
gallon gasoline UST at the vehicle maintenance facility 

• Removed two 550-gallon USTs that were discovered within the southern Mini Mart 
area excavation 

• Extracted petroleum hydrocarbon-impacted groundwater from each of the open 
excavations, treated the extracted groundwater, and reinfiltrated the treated 
groundwater to the south (hydraulically upgradient) of and/or within the southern 
Mini Mart area excavation  

• Installed three groundwater monitoring wells (two wells at the former Mini Mart 
station area and one well at the current vehicle maintenance facility) and replaced a 
monitoring well at the Mini Mart station area that had been previously destroyed by 
the snow clearing operations at the property 

• Installed asphalt or concrete surface caps over the remaining areas of inaccessible 
impacted soil 

• Conducted a groundwater sampling event 

1.1 Project Objectives 

The objectives of the remedial action were:  1) to remove the accessible soil that 
contained petroleum hydrocarbon concentrations greater than the site soil cleanup levels, 
and in doing so, minimize the source of the petroleum hydrocarbon-impacted 
groundwater, 2) to reduce the risks associated with the inaccessible impacted soil, and 3) 
to reduce the petroleum hydrocarbon concentrations in the groundwater to below the site 
groundwater cleanup levels or to levels that will naturally attenuate to below the cleanup 
levels within a reasonable timeframe.  Stevens Pass plans to conduct at least three more 
quarterly groundwater sampling events to monitor the post-remediation groundwater 
conditions over time. 
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1.2 Site Soil and Groundwater Cleanup Levels 

The current zoning of the Stevens Pass property is “resort/lodge/retreat”, and the 
neighboring forest lands are zoned “forest commercial”.  Based on the zoning and the 
property operations, the MTCA Method A or Method B cleanup levels are appropriate for 
the petroleum hydrocarbon-impacted soil and groundwater at the property.  For the 
remedial action, the Method A soil and groundwater cleanup levels were applied.  
However, in accordance with WAC 173-340-740(2)(b), the Method A soil cleanup levels 
should be at least as stringent as concentrations that result in no significant adverse 
effects on terrestrial ecological receptors, using the procedures specified in MTCA, unless 
it can be demonstrated that establishing cleanup levels for the protection of terrestrial 
ecological receptors is not necessary.  

Under WAC 173-340-7491 and -7492, the site does not qualify for an exclusion from a 
terrestrial ecological evaluation (TEE), and none of the simplified TEE screening steps 
could be met.  Therefore, the soil cleanup levels listed in MTCA Table 749-2 for 
unrestricted land use (TEE cleanup levels) are applicable to the site.  Of the contaminants 
detected during the previous investigations (see Section 2.2), Table 749-2 only presents 
cleanup levels for gasoline-range organics (GRO), diesel-range organics (DRO), and lead.  
The TEE cleanup level for GRO [200 milligrams per kilogram (mg/kg)] exceeds the 
MTCA Method A cleanup level (30 mg/kg), the TEE cleanup level for DRO (460 mg/kg) 
is below the Method A cleanup level (2,000 mg/kg), and the TEE cleanup level for lead 
(220 mg/kg) is below the Method A cleanup level (250 mg/kg). 

It is important to note that the MTCA Method A soil cleanup level for GRO is dependent 
upon the presence of benzene in the soil and the toluene, ethylbenzene, and xylenes 
concentrations relative to the GRO concentrations in the soil.  Since benzene was present 
in the soil at the current vehicle maintenance facility and the former Mini Mart station 
area, the GRO soil cleanup level was 30 mg/kg at those areas.  However, as discussed in 
this report, the final confirmation soil samples from both excavations at the vehicle 
maintenance facility and from the northern Mini Mart area excavation did not contain 
detectable benzene and the total toluene, ethylbenzene, and total xylenes concentrations 
were less than 1 percent of the GRO concentrations; therefore, in accordance with MTCA 
(Table 740-1), the GRO cleanup level at those areas was increased to 100 mg/kg.  Due to 
the presence of benzene in a final sidewall sample from the southern Mini Mart area 
excavation, the GRO cleanup level at that area remained 30 mg/kg. 
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2 BACKGROUND 

2.1 General Property Information 

The Stevens Pass Ski Area operates on two areas of U.S. Forest Service (Forest Service) 
land (a total of 2,463 acres), pursuant to a special use permit issued by the Forest Service 
to New Stevens, LLC, as well as on a 32-acre privately held parcel referred to as Yodelin.  
One of the Forest Service areas includes the main downhill ski and base areas, and the 
second area is in Mill Valley and includes the Nordic Center and cross country and 
snowshoe trails.  The majority of the subject property is ski terrain and undeveloped forest 
land.  U.S. Highway 2 bisects a portion of the property.   

The subject property was first developed as a small ski area in 1937, and the area was 
expanded over time into today’s resort.  The adjoining properties are undeveloped, 
wooded Forest Service lands. 

A gas station (the Mini Mart station) was constructed on the subject property, along the 
northern side of Highway 2, in 1960 and it operated until 1971.  The location of the 
former Mini Mart station is shown on Figure 1.  A Washington State Highway 
Commission map dated May 16, 1961, labels the gas station as “Dept. of Highway 
Service Station”, and indicates that a gasoline aboveground storage tank (AST) and an oil 
AST were located behind the station building.  In 1964, five USTs were installed at the 
station [ECS Florida, LLC (ECS), 2010].  Two of the tanks contained heating oil, one 
contained leaded gasoline, one contained unleaded gasoline, and one contained waste oil.  
According to Ecology files, all five of these USTs were removed.  Ski resort employees 
are reported to have removed at least some of the USTs during the summer of 1980 and 
installed two of the tanks at the current vehicle maintenance facility.  The station building 
was demolished in 1998.   

In 1948, WSDOT constructed a building to the northeast of the future Mini Mart station 
area that was used for vehicle maintenance.  The location of the former maintenance 
building is shown on Figure 1.  WSDOT operated the maintenance facility until 1968, 
when most of the 270-foot-long building was demolished.  From 1968 to 1980, Stevens 
Pass used the remaining portion of the building (the southwestern end) for vehicle 
maintenance.   The remaining building still exists, but is only used by Stevens Pass for 
Parking and Transit Operations offices and equipment/supply storage. 
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The current vehicle maintenance facility was constructed in 1980.  The facility is located 
south of Highway 2, near the bottom of a ski run (see Figure 1).  Vehicle fueling occurs at 
the facility and at the time of the remedial action, two USTs were in use.  A 10,000-gallon 
UST that contained diesel and a 4,000-gallon UST that contained unleaded gasoline were 
located along the northwest corner of the facility building.  The USTs were installed in 
1988, replacing the two USTs that had been originally installed in 1980.  A 300-gallon 
diesel AST is located along the northeast corner of the facility building, and one 500-
gallon used oil AST, two 500-gallon transmission fluid ASTs, two 70-gallon engine oil 
ASTs, and two 70-gallon drive train oil ASTs are located inside of the building.  The 
locations of the USTs and ASTs, prior to the remedial action, are shown on Figure 2. 

2.2 Previous Environmental Investigations 

2.2.1 Phase I Environmental Site Assessment 

In April 2010, ECS conducted a Phase I Environmental Site Assessment (ESA) of the 
subject property.  Based on the results of the ESA, ECS identified two recognized 
environmental conditions (RECs) associated with the property.  The RECs were:  1) soil 
staining on the unpaved ground surface of the fuel dispensing area at the current vehicle 
maintenance facility indicated the potential for soil and possibly groundwater impacts, and 
2) potential releases from the previous UST system at the former Mini Mart station may 
have impacted the soil and groundwater (ECS, 2010). 

2.2.2 Phase II Assessment 

In May 2010, Sound Environmental Strategies (SES) conducted a Phase II assessment to 
characterize the soil conditions at the current vehicle maintenance facility and the former 
Mini Mart station area.  The assessment consisted of excavating and sampling five test 
pits (TP01 through TP05) at the vehicle maintenance facility and five test pits (TP06 
through TP10) at the former Mini Mart area.  The approximate locations of the test pits at 
the current vehicle maintenance facility and the former Mini Mart area are shown on 
Figures 2 and 3, respectively.  At the vehicle maintenance facility, the test pits were 
advanced to depths of approximately 3.5 to 7 feet below ground surface (bgs) before 
meeting refusal due to boulders.  One soil sample was collected from each test pit, except 
TP02, for laboratory analysis.  Two samples were collected from TP02 for analysis.  The 
soil sample analytical results showed that at least one sample from all of the test pits, 
except TP03, contained GRO, DRO, heavy oil-range organics (HO), benzene, and/or total 
xylenes concentrations that exceeded the current site soil cleanup levels (SES, 2010).  
Groundwater was not encountered in any of the test pits.   

At the former Mini Mart station area, the test pits were advanced to depths of 
approximately 4 to 10 feet bgs before meeting refusal due to boulders.  One soil sample 
was collected from each test pit, except TP06, for laboratory analysis.  Two samples were 



 

T:\101.00418.00005\Remedial Action Report.doc   
 2-6 

collected from TP06 for analysis.  The soil sample analytical results showed that at least 
one sample from all of the test pits, except TP10, contained GRO, DRO, HO, benzene, 
toluene, ethylbenzene, and/or total xylenes concentrations that exceeded the current site 
soil cleanup levels (SES, 2010).  Groundwater was encountered in TP06 and TP09; 
however, groundwater samples were not collected. 

A ground penetrating radar (GPR) survey was conducted at the former Mini Mart area to 
try to locate any remaining USTs.  The survey did not indicate the presence of tanks at the 
area, and a potential former tank excavation was detected to the north of the former pump 
island area. 

2.2.3 Remedial Investigation 

From June through August 2010, SLR conducted a remedial investigation at the current 
vehicle maintenance facility and the former Mini Mart station area to assess the 
groundwater conditions and to delineate the lateral and vertical extents of the 
hydrocarbon-impacted soil.  The investigation initially consisted of excavating and 
sampling 13 test pits (RTP-1 through RTP-13) at the current vehicle maintenance facility 
and 25 test pits (STP-1 through STP-18 and MTP-1 through MTP-7) at the former Mini 
Mart station area.  After determining that groundwater was impacted (as discussed below), 
a second phase of the investigation consisted of installing three groundwater monitoring 
wells (VMW-1, VMW-2, and VMW-3) at the current vehicle maintenance facility and 
three monitoring wells (SMW-1, SMW-2, and SMW-3) at the former Mini Mart station 
area to determine the groundwater flow directions and to allow for groundwater 
monitoring over time.  The approximate locations of the test pits and wells at the current 
vehicle maintenance facility are shown on Figure 2, and the approximate locations of the 
test pits and wells at the former Mini Mart station area are shown on Figure 3.  

At the current vehicle maintenance facility, the 13 test pits were advanced to depths of 
approximately 4 to 14 feet bgs, and the monitoring wells were installed to depths of 
approximately 13 to 14 feet bgs.  A soil sample was collected from each test pit, except 
RTP-9, for laboratory analysis.  The soil sample analytical results showed that the samples 
from RTP-1 and RTP-7 contained GRO, DRO, and HO concentrations that exceeded the 
current site soil cleanup levels (SLR, 2010).  The soil samples from the other test pits did 
not contain petroleum hydrocarbon concentrations greater than the soil cleanup levels or 
the method reporting limits (MRLs).  Field screening results [strong petroleum-like odors 
and a photoionization detector (PID) reading of 78 parts per million (ppm)] indicated that 
petroleum hydrocarbons were present in the soil at the test pit (RTP-9) that was not 
sampled.  Groundwater was encountered in all of the test pits, except RTP-4.  
Groundwater samples were collected from test pits RTP-1, RTP-2, RTP-3, RTP-6, RTP-7, 
RTP-8, and RTP-10, and from wells VMW-2 and VMW-3 for laboratory analysis.  Well 
VMW-1 was dry at the time of sampling.  The groundwater sample analytical results 
showed that the samples from RTP-1 and RTP-2 contained DRO and HO concentrations 
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that exceeded the MTCA Method A groundwater cleanup levels.  The sample from RTP-2 
also contained benzene and GRO concentrations that exceeded the Method A cleanup 
levels.  The groundwater samples from RTP-3, RTP-6, RTP-7, RTP-8, RTP-10, VMW-2, 
and VMW-3 did not contain petroleum hydrocarbon concentrations greater than the 
Method A cleanup levels or the MRLs.  The groundwater sample from RTP-2 contained a 
total lead concentration that exceeded the Method A cleanup level; however, based on the 
low lead concentration in the soil at that area, the lead concentration in the groundwater 
sample was likely due to sediment in the sample and does not represent groundwater 
conditions. 

At the former Mini Mart station area, the investigation was divided into two areas; the 
southern portion of the area (at the former station and area south of the station) and the 
northern portion of the area (near the former vehicle maintenance building).  At the 
southern portion of the Mini Mart station area, 18 test pits (STP-1 through STP-18) were 
advanced to depths of approximately 2.5 to 15 feet bgs.  A soil sample was collected from 
test pits STP-1, STP-2, STP-5, STP-6, STP-8, STP-9, STP-11, STP-13, STP-14, STP-16, 
and STP-17 for laboratory analysis.  The soil sample analytical results showed that the 
samples from STP-1, STP-2, and STP-16 contained GRO concentrations that exceeded 
the current site soil cleanup level (SLR, 2010).  The sample from STP-1 also contained 
benzene, DRO, and HO concentrations that exceeded the soil cleanup levels.  The soil 
samples from the other test pits did not contain petroleum hydrocarbon concentrations 
greater than the site cleanup levels or the MRLs.  It is important to note that field 
screening results (petroleum-like odors and/or PID readings greater than 25 ppm) 
indicated that petroleum hydrocarbons were present in several test pits that were not 
sampled (STP-3, STP-4, STP-7, STP-10, STP-12, and STP-15).  Groundwater was 
encountered in all of the test pits that were advanced to a depth of at least 5 feet bgs.  
Groundwater samples were collected from test pits STP-1, STP-2, STP-5, STP-8, STP-11, 
STP-13, and STP-16, and from wells SMW-1, SMW-2, and SMW-3 for laboratory 
analysis.  The groundwater sample analytical results showed that the samples from STP-1, 
STP-2, and STP-16 contained petroleum hydrocarbon (benzene, total xylenes, 
naphthalene, GRO, DRO, and/or HO) concentrations that exceeded the MTCA Method A 
groundwater cleanup levels.  The groundwater samples from STP-5, STP-8, STP-11, 
STP-13, SMW-1, SMW-2, and SMW-3 did not contain petroleum hydrocarbon 
concentrations greater than the Method A cleanup levels or the MRLs.  The groundwater 
sample from STP-1 contained a total lead concentration that exceeded the Method A 
cleanup level; however, based on the low lead concentrations in the soil and a non-detect 
total lead concentration in the other groundwater sample (from STP-2) that was analyzed 
for lead, the lead concentration in the groundwater sample from STP-1 was likely due to 
sediment in the sample and does not represent groundwater conditions.   

At the northern portion of the Mini Mart station area, 7 test pits (MTP-1 through MTP-7) 
were advanced to depths of approximately 3.5 to 7 feet bgs.  Field screening results did 
not indicate the presence of petroleum hydrocarbons in any of the test pits, except for a 
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weak oil-like odor at MTP-3.  To verify the field screening results, a soil sample was 
collected from MTP-2, MTP-3, and MTP-7 for laboratory analysis.  The soil sample 
analytical results showed that the samples did not contain petroleum hydrocarbon 
concentrations greater than the current site soil cleanup levels or the MRLs (SLR, 2010).  
Groundwater was encountered in all of the test pits, except MTP-5, and groundwater 
samples were collected from MTP-2, MTP-3, and MTP-7 for laboratory analysis.  The 
groundwater sample analytical results showed that the sample from MTP-2 contained a 
DRO concentration that exceeded the MTCA Method A groundwater cleanup level.  The 
groundwater samples from MTP-3 and MTP-7 did not contain petroleum hydrocarbon 
concentrations greater than the Method A cleanup levels or the MRLs.  The DRO-
impacted groundwater at MTP-2, which was located approximately 50 feet north of the 
former Mini Mart station, appeared to be due to petroleum releases at the Mini Mart area, 
and not to releases at the former maintenance building.   

2.3 Areas of Impacted Soil and Groundwater 

2.3.1 Current Vehicle Maintenance Facility 

Based on the investigation results, petroleum hydrocarbon concentrations greater than the 
site soil cleanup levels were present beneath two areas of the current vehicle maintenance 
facility.  Based on shallow soil contamination and surface staining, it appears that 
maintenance activities to the south of the building (outside of a maintenance bay) and fuel 
spills to the north of the building (at the vehicle fueling area) were the sources of the 
impacted soil and groundwater.  To the south of the building, the estimated area of 
impacted soil was approximately 85 feet long by 40 feet wide (see Figure 2).  To the 
north of the building, the estimated area of impacted soil was approximately 90 feet long 
by an average width of approximately 55 feet.  The petroleum hydrocarbon 
concentrations greater than the site groundwater cleanup levels were present in slightly 
smaller areas than the impacted soil areas (see Figure 2).   

2.3.2 Former Mini Mart Station Area 

Based on the investigation results, petroleum hydrocarbon concentrations greater than the 
site soil cleanup levels were present beneath the former Mini Mart station building and 
pump island, and extended to the north and south of the former structures.  The estimated 
area of impacted soil was approximately 225 feet long by 120 feet wide (see Figure 3).  
The impacted soil appears to extend beneath a portion of the WSDOT right-of-way along 
Highway 2.  The petroleum hydrocarbon concentrations greater than the site groundwater 
cleanup levels occurred in approximately the same area as the impacted soil, except that 
the impacted groundwater extended further to the north, beyond test pit MTP-2 (see 
Figure 3). 
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2.4 Site Geology and Hydrogeology 

2.4.1 Current Vehicle Maintenance Facility 

At the current vehicle maintenance facility, the shallow soil primarily consists of sand and 
gravel with cobbles and boulders to the maximum depth explored (approximately 14.5 
feet bgs).  The boulders are up to 5 feet in diameter.  To the north of the vehicle 
maintenance building at test pits RTP-3 and RTP-4, there is an organic-rich silty zone that 
occurs at depths of approximately 11.5 to at least 13 feet bgs.  From June through August 
2010, the depths to groundwater to the north of the building ranged from approximately 
10 feet to greater than 14 feet bgs, and the depths to groundwater to the west, south, and 
east of the building ranged from approximately 1.5 to 11.8 feet bgs.  It appears that the 
groundwater is perched on top of bedrock. On August 16, 2010, the general groundwater 
flow direction beneath the facility was to the north-northeast (SLR, 2010). 

2.4.2 Former Mini Mart Station Area 

At the former Mini Mart Station area, the shallow soil primarily consists of sand and 
gravel with cobbles and boulders to the maximum depth explored (approximately 15 feet 
bgs).  Locally, a silty soil matrix is present.  At the southwestern end of the former Mini 
Mart station area (near well SMW-1), fractured granodiorite bedrock was encountered at 
depths of approximately 3 to 11 feet bgs.  At the northern part of the former Mini Mart 
area (north and east of the former maintenance building), organic-rich soil (peat or silt) 
units that are up to approximately 2.5 feet thick are locally interbedded with the sand and 
gravel units.  The area of the organic-rich soil units is approximately 80 feet long and at 
least 70 feet wide.  From June through August 2010, the depths to groundwater beneath 
the former Mini Mart area ranged from approximately 3 to 10 feet bgs.  Similar to the 
current vehicle maintenance facility, the groundwater beneath the former Mini Mart area 
is likely perched on top of the bedrock.  On August 16, 2010, the general groundwater 
flow direction beneath the area was to the north-northeast (SLR, 2010). 
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3 REMEDIAL ACTION 

 

To reduce the petroleum hydrocarbon concentrations in the soil and groundwater at the 
current vehicle maintenance facility and the former Mini Mart station area to below the 
site cleanup levels, the remedial action was conducted from August 23 through November 
11, 2011.  A detailed description of the remedial action activities is presented below.  
Photographs of the remediation activities are presented in Appendix A. 

3.1 Excavation of Petroleum-Impacted Soil 
 
Based on the previous investigation results, impacted soil excavations were conducted 
along the south side of the current vehicle maintenance building (designated the southern 
vehicle maintenance facility excavation), along the north side of the current vehicle 
maintenance building (designated the northern vehicle maintenance facility excavation), 
and beneath and to the south of the former Mini Mart station (designated the southern 
Mini Mart area excavation).  To remove the petroleum hydrocarbon-impacted soil that 
was encountered while re-routing a water line around the north side of the former vehicle 
maintenance building, an additional soil excavation was conducted to the north of the 
former maintenance building (designated the northern Mini Mart area excavation).  
Detailed descriptions of the pre-excavation activities and each soil excavation are 
provided below.  

3.1.1 Pre-Excavation Activities 

Prior to conducting the soil excavation activities, Stevens Pass obtained a 
Grading/Clearing Permit from the King County Department of Development and 
Environmental Services.  The excavation was conducted in accordance with the 
conditions of the permit.  Since the excavation activities at the former Mini Mart station 
area would likely extend onto the WSDOT right-of-way along U.S. Highway 2, Stevens 
Pass obtained a General Permit from WSDOT that allowed excavation of soil beneath 
their right-of-way.   

SLR personnel created a grid across each planned soil excavation area that was the basis 
for the locations of the excavation confirmation soil samples.  An anchor point of each 
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grid was established as the starting point for the X-axis and Y-axis coordinates of the 
grid.  For the excavations at the former Mini Mart station area, the X-axis coordinates 
were named using numbers (starting with “1”) and the Y-axis coordinates were named 
using letters (starting with “A”).  For the excavations at the current vehicle maintenance 
facility, the X-axis coordinates were named using letters (starting with “A”) and the Y-
axis coordinates were named using numbers (starting with “1”).  The grid nodes were 
surveyed at intervals of 25 feet (each grid cell covered an area of 625 square feet).  The 
locations and designations of the grid cells for the southern vehicle maintenance facility 
excavation, the northern vehicle maintenance facility excavation, the southern Mini Mart 
area excavation, and the northern Mini Mart area excavation are shown on Figures 4, 5, 6, 
and 7, respectively.   

3.1.2 Excavate Soil and Collect Confirmation Soil Samples 

Wyser Construction, Inc. (Wyser) of Snohomish, Washington, conducted the soil 
excavation activities under the direction of an SLR geologist.  Each excavation was 
extended laterally until the petroleum hydrocarbon concentrations in the final 
confirmation sidewall samples were below the site soil cleanup levels or until there were 
potential structural concerns for a nearby building, utility, or other structure.  Each 
excavation was extended vertically to at least one foot below the groundwater table to 
remove the source of the impacted groundwater and to allow for recovery of the 
groundwater.  Since the excavations extended below the groundwater table and 
subsequent groundwater sample analytical data will provide an empirical demonstration 
that any remaining impacted soil beneath the water table has been effectively removed, 
soil samples were not typically collected from the floors of the excavations.  However, if 
the excavation within a specific grid cell did not extend to below the groundwater table, 
then a floor sample was collected to confirm that the impacted soil had been removed at 
that location.   

During the excavation activities, SLR collected at least one discrete sidewall sample from 
within each partially excavated grid cell.  Each sidewall sample was collected from the 
area closest to the center of the grid cell, and the depths of the samples were based on the 
depths of the excavations.  At the southern vehicle maintenance facility excavation, which 
extended to a depth of less than 10 feet bgs, the sidewall samples were collected at a depth 
immediately above the groundwater table (approximately 7 feet bgs).  At the excavations 
that extended deeper than 10 feet bgs (the northern vehicle maintenance facility 
excavation and both Mini Mart area excavations), two sidewall samples were collected 
from each partially excavated grid cell.  The samples were collected at a depth of 
approximately 5 feet bgs and at a depth immediately above the groundwater table 
(approximately 11 to 15 feet bgs at the northern vehicle maintenance facility excavation 
and approximately 10 feet bgs at the Mini Mart area excavations).   
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All of the confirmation sidewall samples and floor samples were submitted to Friedman & 
Bruya, Inc. (F&B) in Seattle, Washington, for analysis of DRO and HO by Ecology 
Method NWTPH-Dx (after silica gel cleanup), GRO by Ecology Method NWTPH-Gx, 
and benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method 8021B.  
When a sidewall sample contained an analyte concentration that exceeded the site soil 
cleanup level, the entire length of the sidewall within that grid cell was extended by at 
least 3 feet, if there were no structural concerns associated with additional excavation, and 
re-sampled.  When a floor sample contained an analyte concentration that exceeded the 
site soil cleanup level, the entire length of the floor within that grid cell was extended by 
up to 3 feet and re-sampled at a location above the groundwater table. 
 
3.1.2.1 Screen Excavated Soil 
 
Due to the coarse nature of the soil at the property, Wyser ran all of the excavated soil 
through a screener located at the former Mini Mart station area to remove the material 
greater than ¾-inches in diameter (coarse gravel to boulders).  The coarse material was 
temporarily stockpiled near the excavations and used as backfill material in the Mini Mart 
area excavations.  SLR personnel assessed the finer-grained excavated material for the 
presence of petroleum hydrocarbons by using odors, physical appearance (staining and 
sheens), and photoionization detector (PID) measurements.  The finer-grained soil that 
appeared to contain minimal contamination [weak or no petroleum odors, no staining or 
sheens, and PID readings less than 20 parts per million (ppm)] was temporarily stockpiled 
on plastic sheeting near each excavation area.  The excavated soil that exhibited the 
presence of more significant contamination was directly loaded into trucks and hauled to 
the Greater Wenatchee Regional Landfill in Wenatchee, Washington, for disposal. 

A description of each soil excavation, including the sample analytical results, is presented 
below.  Copies of the laboratory reports for all of the excavation sidewall and floor 
samples are presented in Appendix B.  

3.1.2.2 Current Vehicle Maintenance Facility Excavations 
 
3.1.2.2.1 Southern Vehicle Maintenance Facility Excavation 
 
The southern vehicle maintenance facility excavation wrapped around the southwestern 
corner of the current vehicle maintenance building, and was approximately 105 feet long 
by an average width of approximately 21 feet.  The excavation extended to a maximum 
depth of approximately 9 feet bgs.  Figure 4 shows the approximate final area and depths 
of the excavation.  A total of 720 tons of soil from the southern vehicle maintenance 
facility excavation was hauled off-site for disposal. 

A total of 14 confirmation sidewall samples were collected from the southern vehicle 
maintenance facility excavation.  The approximate locations of the samples are shown on 
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Figure 4.  The northern sidewall sample from grid cell A1 (designated SVNSW-A1-3) 
contained a GRO concentration (35 mg/kg) that exceeded the initial site cleanup level (30 
mg/kg) for that area.  All of the other sidewall samples did not contain petroleum 
hydrocarbon concentrations greater than the site soil cleanup levels.  To remove the 
remaining impacted soil in grid cell A1, the northern sidewall of A1 was extended by 
approximately 3 feet and the subsequent sidewall sample [designated SVNSW(2)-A1-3] 
did not contain petroleum hydrocarbon concentrations greater than the site soil cleanup 
levels.  The soil sample analytical results from the southern vehicle maintenance facility 
excavation are presented in Table 1.  

3.1.2.2.2 Northern Vehicle Maintenance Facility Excavation 
 
The northern vehicle maintenance facility excavation was located along the north side of 
the current vehicle maintenance building, and extended up to 85 feet north of the building 
(see Figure 5).  During the excavation, the distribution of the petroleum hydrocarbons in 
the soil indicated that the likely primary contaminant source was surface spills at the area 
of the fuel dispensing pumps.  To remove as much of the impacted soil as possible and to 
minimize the remaining source of the hydrocarbon-impacted groundwater, a shed that was 
connected to the building and that housed the fuel dispensing pumps and several oil ASTs 
was demolished, and the two USTs were removed.  The fuel pumps were decommissioned 
and the ASTs were temporarily moved to an area within the vehicle maintenance building.   

Prior to removal of the USTs, Stevens Pass submitted a completed Underground Storage 
Tank Closure and Site Assessment Notice form to Ecology.  A copy of the completed 
form, as well as a completed Underground Storage Tank Site Check/Site Assessment 
Checklist form, are presented in Appendix C.  Prior to removal of each UST, the product 
from each tank was removed, and the tanks were triple-rinsed by Marine Vacuum 
Services, Inc. (MarVac) of Seattle, Washington.  The tanks were then filled with carbon 
dioxide gas and certified as inert by Sound Testing, Inc. (Sound Testing) of Seattle, 
Washington.  A total of approximately 700 gallons of product and rinse water from the 
tanks were hauled to the MarVac facility in Seattle, Washington, for disposal.  The tanks 
were transported to the Schnitzer Steel (Schnitzer) facility in Woodinville, Washington, 
for recycling.  Both steel tanks were in good condition, and there was no evidence of 
pitting or holes.  Photographs of the tanks are included in Appendix A. 

Besides the eastern end of the excavation, which extended to depths of only 3 to 7 feet 
bgs, the excavation extended to depths ranging from approximately 15 to 18 feet bgs.  
Figure 5 shows the approximate final area and depths of the excavation.  A total of 2,420 
tons of soil from the northern vehicle maintenance facility excavation was hauled off-site 
for disposal. 

A total of 20 confirmation sidewall samples and 2 confirmation floor samples were 
collected from the northern vehicle maintenance facility excavation.  The approximate 
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locations of the samples are shown on Figure 5.  The eastern sidewall samples from grid 
cell C1 (designated NVESW-C1-5 and NVESW-C1-13) and the southern sidewall 
samples from grid cell C2 (designated NVSSW-C2-5 and NVSSW-C2-13) contained 
GRO and DRO concentrations (up to 1,200 and 8,700 mg/kg, respectively) that exceeded 
the site soil cleanup levels (100 and 460 mg/kg, respectively).  The samples from C1 and 
C2 were collected at depths of approximately 5 and 13 feet bgs.  Due to potential 
structural concerns associated with the vehicle maintenance building, the excavation at 
C1 and C2 could not be extended further to remove the remaining impacted soil.  Based 
on the sample analytical results, it appears that the impacted soil at C1 and C2 extends 
beneath a localized area of the building (see Figure 5).  All of the other sidewall samples, 
as well as the floor samples, from the excavation did not contain petroleum hydrocarbon 
concentrations greater than the site soil cleanup levels.  The sample analytical results 
from the northern vehicle maintenance facility excavation are presented in Table 1.  

After completing the excavation backfilling activities, Wyser installed a 13,000-gallon 
dual-compartment AST along the western edge of the vehicle maintenance building to 
replace the USTs.  The 10,000-gallon compartment of the double-walled tank contains 
diesel, and the 3,000-gallon compartment contains gasoline.  The tank and associated 
dispenser were installed on a concrete pad.  The location of the tank and dispenser are 
shown on Figure 5.  Wyser re-built the shed that housed the small oil ASTs, and the 
ASTs were moved back into that area. 

3.1.2.3 Former Mini Mart Station Area Excavations 
 
3.1.2.3.1 Southern Mini Mart Area Excavation 
 
The southern Mini Mart area excavation extended south and southeast of the former 
maintenance building, and included the former station building area and the former pump 
island area.  The final excavation area was approximately 230 feet long by an average 
width of approximately 110 feet.  The excavation typically extended to a depth of 
approximately 14 feet bgs; however, the depths of portions of the northern part of the 
excavation ranged from approximately 8 to 11 feet bgs.  Figure 6 shows the approximate 
final area and depths of the excavation.  A total of 15,590 tons of soil from the southern 
Mini Mart area excavation was hauled off-site for disposal. 

While excavating in the northwestern part of the excavation, behind the location of the 
former service station building, two 550-gallon USTs were discovered.  Based on the 
presence of copper tubing coming out of each tank, the tanks were likely used to store 
heating oil.  The steel tanks were in poor condition, and each tank contained pitting and 
holes.  Each tank contained over 400 gallons of water, but no product.  Prior to removal of 
each UST, the water from each tank was removed, and the tanks were rinsed by MarVac.  
The tanks were then inerted by Sound Testing.  A total of approximately 1,000 gallons of 
water from the tanks were hauled to the MarVac facility in Seattle, Washington, for 
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disposal.  The tanks were transported to the Schnitzer facility in Woodinville, 
Washington, for recycling.   

A total of 60 confirmation sidewall samples and 1 confirmation floor sample were 
collected from the southern Mini Mart area excavation.  The approximate locations of the 
samples are shown on Figure 6.  The shallow sidewall sample from grid cell B4 
(designated MSW-B4-5), the shallow and deep sidewall samples from cell C5 (designated 
MSW-C5-5 and MSW-C5-10, respectively), the deep sidewall sample from cell E5 
(designated MSW-E5-10), and the deep sidewall sample from cell J4 (designated 
MSW-J4-9) contained GRO concentrations (32 to 530 mg/kg) that exceeded the site soil 
cleanup level (30 mg/kg).  Sample MSW-J4-9 also contained a benzene concentration 
(0.37 mg/kg) that exceeded the site soil cleanup level (0.03 mg/kg).  The shallow sidewall 
sample from grid cell J4 (designated MSW-J4-5) contained GRO and DRO 
concentrations (1,500 and 2,400 mg/kg, respectively) that exceeded the site soil cleanup 
levels, and the deep sidewall sample from cell K5 (designated MSW-K5-10) contained a 
DRO concentration (930 mg/kg) that exceeded the site soil cleanup level.  All of the other 
confirmation sidewall samples, as well as the confirmation floor sample, did not contain 
petroleum hydrocarbon concentrations greater than the site soil cleanup levels.   
 
Due to potential structural concerns associated with the former maintenance building, the 
excavation at grid cell J4 could not be extended further to remove the remaining impacted 
soil.  Based on the sample analytical results, it appears that the impacted soil at J4 extends 
beneath the southern corner of the building.  In accordance with the WSDOT requirement 
of not excavating within 15 feet of the footing for their large traffic sign, the excavation at 
grid cell C5 could not be extended further to remove the remaining impacted soil.  The 
estimated areas of remaining impacted soil at cells J4 and C5 are shown on Figure 6.   
 
To remove the impacted soil in grid cells B4 and K5, the sidewalls of B4 and K5 were 
extended by approximately 3 feet and the subsequent sidewall samples [designated 
MSW(2)-B4-5 and MSW(2)-K5-10] did not contain petroleum hydrocarbon 
concentrations greater than the site soil cleanup levels.  To remove the impacted soil in 
grid cell E5, the sidewall of E5 was extended by approximately 8 feet into grid cell E6, 
and the subsequent sidewall sample (designated MSW-E6-10) contained GRO and DRO 
concentrations (150 and 880 mg/kg, respectively) that exceeded the site soil cleanup 
levels.  Based on the sample analytical results, the excavation was extended another 3 
feet, and the subsequent sidewall sample [designated MSW(2)-E6-10] still contained 
GRO and DRO concentrations (93 and 650 mg/kg, respectively) that exceeded the soil 
cleanup levels.  Due to potential structural concerns associated with nearby underground 
utilities beneath the shoulder of U.S. Highway 2, the excavation at E6 could not be 
extended further to remove the remaining impacted soil.  The estimated area of remaining 
impacted soil at cell E6 is shown on Figure 6.  The soil sample analytical results from the 
southern Mini Mart area excavation are presented in Table 2. 
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A total of approximately 500 cubic yards of finer-grained excavated soil from the 
southern Mini Mart area excavation appeared to contain minimal contamination (weak or 
no petroleum odors, no staining or sheens, and PID readings less than 20 ppm), and was 
temporarily stockpiled on plastic sheeting near the excavation area.  To verify the field 
screening results, SLR collected a total of 5 discrete soil samples from the “clean” 
stockpile.  The number of samples and the sampling methods were in accordance with 
Ecology’s Guidance for Remediation of Petroleum Contaminated Sites (Ecology, 2011c).  
The samples did not contain petroleum hydrocarbon concentrations greater than the site 
soil cleanup levels; therefore, the soil was used to backfill the excavation at depths above 
the high seasonal groundwater table (approximately 3 feet bgs).  The sample analytical 
results from the stockpile samples are presented in Table 3. 
 
3.1.2.3.2 Northern Mini Mart Area Excavation 
 
On August 31, 2011, Wyser was re-routing an underground water line around the northern 
end of the former maintenance building.  While trenching near the northern corner of the 
building, SLR detected strong petroleum hydrocarbon-like odors and PID readings greater 
than 500 ppm in the excavated soil.  The trench was deepened to 10 feet at that location to 
try to delineate the vertical extent of the contamination, and SLR collected soil samples 
from the zone of the highest PID readings (at approximately 6 feet bgs; designated Water 
Trench-6) and at the base of the trench (designated Water Trench-10).  The sample 
analytical results showed that sample Water Trench-6 contained GRO and DRO 
concentrations (1,700 and 16,000 mg/kg, respectively) greater than the site soil cleanup 
levels.  Sample Water Trench-10 did not contain petroleum hydrocarbon concentrations 
greater than the soil cleanup levels.  The locations of the water trench samples are shown 
on Figure 7. 

To remove the impacted soil near the north end of the former maintenance building, a soil 
excavation (the northern Mini Mart area excavation) was extended in all directions away 
from the water trench sample location.  The final area of excavation was approximately 82 
feet long by an average width of approximately 25 feet.  The excavation typically 
extended to a depth of approximately 12 feet bgs; however, the depth of the southeastern 
portion of the excavation was approximately 8 feet bgs.  Figure 7 shows the approximate 
final area and depths of the excavation.  A total of 1,134 tons of soil from the northern 
Mini Mart area excavation was hauled off-site for disposal. 

While excavating near the former maintenance building, a clay drain pipe was 
encountered and broken, resulting in oily water draining from the pipe.  Wyser traced the 
pipe back to an inactive sump in the former garage portion of the building.  The oily water 
was recovered and pumped through the groundwater treatment system, and Wyser filled 
the sump with concrete and capped the end of the drain pipe.  The approximate locations 
of the former sump and drain pipe are shown on Figure 7.   
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A total of 23 confirmation sidewall samples and 2 confirmation floor samples were 
collected from the northern Mini Mart area excavation.  The approximate locations of the 
samples are shown on Figure 7.  The shallow western and southern sidewall samples 
from grid cell M2 (designated NMWSW-M2-5 and NMSSW-M2-5, respectively), the 
shallow southern sidewall sample from cell M3 (designated NMSSW-M3-5), the deep 
northern sidewall sample from cell O2 (designated NMNSW-O2-10), and the floor 
sample collected from cell N3 (designated NMFL-N3-5) contained DRO concentrations 
(500 to 3,600 mg/kg) that exceeded the site soil cleanup level.  All of the other sidewall 
and floor samples did not contain petroleum hydrocarbon concentrations greater than the 
site soil cleanup levels.  To remove the remaining impacted soil along the west sidewall 
of grid cell M2, the west sidewall of M2 was extended by approximately 6 feet and the 
subsequent sidewall sample [designated NMWSW(2)-M2-5] did not contain petroleum 
hydrocarbon concentrations greater than the site soil cleanup levels.  To remove the 
remaining impacted soil along the north sidewall of cell O2, the north sidewall of O2 was 
extended by approximately 4 feet into grid cell P2, and the subsequent sidewall sample 
(designated NMSW-P2-10) did not contain petroleum hydrocarbon concentrations greater 
than the soil cleanup levels.  To remove the remaining impacted soil beneath the floor of 
grid cell N3, the excavated portion of cell N3, as well as the northern excavated portion 
of cell M3, was deepened by approximately 3 feet and the subsequent floor sample 
(designated NMFL-N3-8) did not contain petroleum hydrocarbon concentrations greater 
than the site soil cleanup levels.   
 
The eastern area of impacted soil along the south sidewall of grid cell M2 was against the 
former maintenance building, and due to potential structural concerns associated with the 
building, the eastern portion of south sidewall at M2 could not be extended further to 
remove the remaining impacted soil; however, to the west of the building, within cell M2, 
the excavation was extended to the south by approximately 8 feet into grid cell L2, and 
the subsequent sidewall sample (designated NMSW-L2-5) did not contain petroleum 
hydrocarbon concentrations greater than the soil cleanup levels.  To remove the impacted 
soil along the south sidewall of cell M3, the excavation was extended approximately 5 
feet and the subsequent sample [designated NMSSW(2)-M3-5] contained a DRO 
concentration (1,000 mg/kg) that exceeded the soil cleanup level.  Due to potential 
structural concerns associated with the former maintenance building, the south sidewall at 
M3 could not be extended further to remove the remaining impacted soil.  Based on the 
sample analytical results at the south sidewalls of cells M2 and M3, it appears that the 
impacted soil extends beneath the northern corner of the building at two localized areas 
(see Figure 7).  The sample analytical results from the northern Mini Mart area 
excavation are presented in Table 4. 

3.1.3 Groundwater Extraction and Treatment 

To remediate the known petroleum hydrocarbon-impacted groundwater that collected in 
the open soil excavations at the current vehicle maintenance facility and the former Mini 
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Mart station area, a suction pump was placed below the water level in each excavation 
and the water was pumped into a groundwater treatment system that was located to the 
south of the southern Mini Mart area excavation.  The groundwater treatment system 
consisted of two to three, 21,000-gallon sediment settling tanks in series, followed by 
two, 2,000-pound carbon-filled canisters in series.  The treated groundwater was 
reinfiltrated to the subsurface via a trench located south of the southern Mini Mart area 
excavation.  The approximate location of the reinfiltration trench is shown on Figure 3.  
Prior to any groundwater extraction, Stevens Pass obtained approval from Ecology to 
allow for reinfiltration of the treated groundwater, and Ecology formally registered the 
reinfiltration system under their Underground Injection Control (UIC) Program (Ecology, 
2011b).  By late September, the reinfiltration capacity of the trench was less than the 
groundwater extraction rate, and SLR obtained verbal approval from Ecology to 
reinfiltrate the treated groundwater into the southern end of the southern Mini Mart area 
excavation. 

The groundwater remediation operations began on August 29, 2011, and the extraction, 
treatment, and reinfiltration were conducted intermittently until November 4, 2011.  The 
reinfiltration rates ranged from approximately 20 to 30 gallons per minute.  Under the 
conditions of Ecology’s authorization to reinfiltrate the treated groundwater, SLR 
personnel were required to collect samples of the influent to the first carbon canister, the 
influent to the second carbon canister, and the effluent from the second carbon canister at 
system activation and then after every 48 hours of treatment/reinfiltration operations.  
After collecting each set of samples, the treatment/reinfiltration operations were 
deactivated until receiving analytical results which demonstrated that the effluent from 
the second carbon canister did not contain petroleum hydrocarbon concentrations greater 
than the MTCA Method A groundwater cleanup levels.  From August 29 through October 
31, 2011, there were 10 treatment system sampling events.  All of the samples were 
submitted to F&B for analysis of BTEX by EPA Method 8021B, GRO by Ecology 
Method NWTPH-Gx, and DRO and HO by Ecology Method NWTPH-Dx (after silica gel 
cleanup).  The analytical results showed that the influent samples to the first carbon 
canister frequently contained GRO, DRO, and/or benzene concentrations [up to 3,900, 
2,000, and 11 micrograms per liter (µg/L), respectively] that exceeded the Method A 
cleanup levels (800, 500, and 5 µg/L, respectively), and that the treatment system 
effectively reduced the concentrations to below the cleanup levels prior to reinfiltration.  
Based on detectable benzene concentrations in two of the influent samples to the second 
carbon canister, the carbon in the first canister was replaced on two occasions during the 
system operations.  The groundwater treatment system analytical results are presented in 
Table 5, and copies of the laboratory reports are included in Appendix B. 

A total of 465,905 gallons of groundwater were extracted from the open excavations, 
treated, and then reinfiltrated at or near the southern Mini Mart area excavation.  The total 
volumes of groundwater extracted from the current vehicle maintenance facility 
excavations and the former Mini Mart station area excavations were approximately 
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15,400 and 430,505 gallons, respectively.  The treatment system was decommissioned 
and removed from the site on November 8, 2011.   

3.1.4 Excavation Backfilling 

After completing the excavation and groundwater extraction activities, Wyser backfilled 
all of the excavations with imported clean sand and/or gravel from the Two Rivers Sand 
and Gravel facility near Lake Wenatchee, Washington.  The southern Mini Mart area 
excavation was also backfilled with excavated material (the material greater than ¾-
inches in diameter was placed at or near the bottom of the excavation, and the stockpiled 
finer-grained soil that contained petroleum hydrocarbon concentrations below the site soil 
cleanup levels was placed at depths above the high seasonal groundwater table).  Except 
along the asphalt shoulder of U.S. Highway 2 or at the areas of surface capping, imported 
crushed rock from the Two Rivers Sand and Gravel facility was used to complete the 
backfilling of each excavation at ground surface.   

3.1.5 Installation of Surface Caps 

After completing the soil excavations, there are a total of six localized areas of 
inaccessible soil remaining at the north end of the current vehicle maintenance building, 
at the north and south ends of the former maintenance building, and along the eastern 
edge of the southern Mini Mart area excavation that contain petroleum hydrocarbon 
concentrations greater than the site soil cleanup levels.  To reduce the risks associated 
with the remaining impacted soil, Wyser installed an 8-inch-thick, reinforced concrete 
surface cap over each area of impacted soil that was located adjacent to a building.  
Wyser also installed a 6-inch-thick asphalt surface cap over both areas of impacted soil 
along the eastern edge of the southern Mini Mart area excavation.  The area of each cap, 
which was based on a conservative estimate of the area of remaining impacted soil, 
ranged from approximately 24 to 574 square feet.  The locations of the caps are shown on 
Figures 5, 6, and 7, and photographs of the concrete caps are presented in Appendix A.  
Along the north side of the current vehicle maintenance building and the north and south 
corners of the former maintenance building, it appears that the remaining impacted soil 
extends beneath localized areas of the buildings, under existing concrete floors.  The 
estimated areas of remaining impacted soil beneath the buildings area shown on Figures 
5, 6, and 7.  

3.1.6 Installation of Groundwater Monitoring Wells 

To assess the effectiveness of the remedial action and to evaluate the natural attenuation 
of any remaining petroleum hydrocarbon concentrations in the groundwater, Cascade 
Drilling, Inc. (Cascade) of Woodinville, Washington, installed a total of four groundwater 
monitoring wells at the current vehicle maintenance facility and the former Mini Mart 
station area on October 26, 2011.  In accordance with the Work Plan, two of the 
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monitoring wells (VMW-4 and SMW-4) were installed near the centers of the northern 
vehicle maintenance excavation and the southern Mini Mart area excavation, 
respectively.  Based on the encountered petroleum hydrocarbon-impacted soil to the north 
of the former maintenance building, an additional monitoring well (SMW-5) was 
installed approximately 35 feet north (assumed downgradient groundwater flow direction) 
of the northern Mini Mart area excavation.  After discovering that a previous monitoring 
well (SMW-1) at the former Mini Mart station area had been destroyed, a replacement 
well (SMW-1R) was installed at the previous location of SMW-1.  The location of 
VMW-4 is shown on Figure 8 and the locations of SMW-4, SMW-5, and SMW-1R are 
shown on Figure 9. 

During the backfilling of the northern vehicle maintenance facility excavation and the 
southern Mini Mart area excavation, Wyser installed a vertical, 8-inch-diameter, Schedule 
40 PVC pipe at the planned locations of VMW-4 and SMW-4, respectively.  In addition, 
Wyser excavated a test pit and installed a vertical, 8-inch-diameter, PVC pipe at the 
locations of planned wells SMW-5 and SMW-1R.  During the excavation of each test pit, 
SLR screened the excavated soil for the potential presence of petroleum hydrocarbons.  
There was no evidence of petroleum hydrocarbons in either test pit.  The bottom of each 
PVC pipe was placed at the top of the bedrock, at depths of approximately 12 to 16 feet 
bgs.  Cascade installed each monitoring well inside of the pipe, and Wyser removed the 
pipes concurrently with Cascade’s placement of the sand pack and bentonite seal around 
the well.  Each well was constructed with 2-inch-diameter Schedule 40 PVC, and 
included an approximate 8.5- to 10-foot-long screen (0.020-inch wide slots) that 
intercepted the groundwater table.  A filter pack consisting of Monterrey 2x12 silica sand 
was placed from the bottom of the well casing to at least 6 inches above the uppermost 
screen slot.  A hydrated bentonite chip seal was installed above the filter pack to 
approximately 1 foot bgs.  A traffic-rated steel monument was installed (in concrete) 
flush with the ground surface to protect each well.  Well logs that describe the well 
construction details are presented in Appendix D.  After installation of the wells, Cascade 
inspected the previously installed monitoring wells and cut a small section off of the top 
of each well to prevent damage from the well monuments, which had settled at least 6 
inches since installation. 

On November 7, 2011, Harmsen and Associates, Inc. (Harmsen) of Monroe, Washington, 
surveyed the elevation of each of the new wells and the modified existing wells relative to 
an arbitrary site datum (southeast corner of concrete electrical transformer pad located 
approximately 100 feet west of the southwest corner of the current vehicle maintenance 
building) that was assigned an elevation of 1,000.00 feet.  The surveyed elevations of the 
new monitoring wells, as well as the existing wells, are presented in Table 6. 
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3.2 Conduct Groundwater Sampling Event 

On November 7, 2011, SLR conducted a groundwater sampling event at the current 
vehicle maintenance facility and former Mini Mart station area to evaluate the 
effectiveness of the remedial action and to begin monitoring the natural attenuation of any 
remaining petroleum hydrocarbon-impacted groundwater.  There are four wells (VMW-1 
through VMW-4) at the current vehicle maintenance facility and five wells (SMW-1R, 
and SMW-2 through SMW-5) at the former Mini Mart station area.  The locations of the 
wells at the current vehicle maintenance facility and the former Mini Mart station area are 
shown on Figures 8 and 9, respectively.   

SLR collected groundwater samples from all of the monitoring wells at vehicle 
maintenance facility, except VMW-1, and from all of the monitoring wells at the former 
Mini Mart station area for laboratory analysis.  Well VMW-1 was dry at the time of 
sampling.  Prior to sampling, the depths to groundwater were measured in all of the wells 
by using an electronic water level probe.  Before sample collection, SLR purged each 
well by using a peristaltic pump with dedicated tubing at a flow rate of approximately 
0.33 liters per minute.  During purging, field parameters of pH, conductivity, temperature, 
dissolved oxygen, and oxidation-reduction (redox) potential were measured every three to 
five minutes.  Each groundwater sample was collected following the stabilization of the 
field parameter measurements.  Each sample was submitted to F&B for analysis of 
BTEX, GRO, DRO, and HO.  The sampling purge water was pumped through the 
groundwater treatment system and reinfiltrated. 

3.2.1 Groundwater Monitoring Results 

3.2.1.1 Current Vehicle Maintenance Facility 
 
On November 7, 2011, the depths to groundwater in the monitoring wells at the current 
vehicle maintenance facility ranged from 5.92 to 6.58 feet; however, well VMW-1 was 
dry at the time of the measurements and the depth of that well is 13.68 feet.  The depth to 
groundwater measurements were converted to groundwater elevations by using the results 
of the well elevation survey conducted on November 7, 2011.  The groundwater 
elevations in the wells ranged from less than 969.51 feet (at the well that was dry) to 
988.76 feet.  Based on the groundwater elevations, the general groundwater flow 
direction beneath the current vehicle maintenance facility was to the north-northeast.  
This flow direction is consistent with the flow direction during the previous groundwater 
sampling event conducted in August 2010 (SLR, 2010).  The groundwater monitoring 
data from the November 2011 sampling event, as well as from the previous sampling 
event, are presented in Table 6.  The groundwater elevations in the wells on November 7, 
2011 are shown on Figure 8. 
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3.2.1.2 Former Mini Mart Station Area 
 
On November 7, 2011, the depths to groundwater in the monitoring wells at the former 
Mini Mart station area ranged from 3.52 to 5.51 feet.  The depth to groundwater 
measurements were converted to groundwater elevations by using the results of the well 
elevation survey conducted on November 7, 2011.  The groundwater elevations in the 
wells ranged from 927.40 to 933.30 feet.  Based on the groundwater elevations, the 
general groundwater flow direction beneath the southern part of the former Mini Mart 
station area was to the northeast, and the flow direction turned to the east beneath the 
northern part of the area.  The eastern flow direction beneath the northern part of the area 
is not consistent with the flow direction during the previous groundwater sampling event 
in August 2010 (SLR, 2010).  The groundwater monitoring data from the November 2011 
sampling event, as well as from the previous sampling event, are presented in Table 6.  
The groundwater elevations in the wells on November 7, 2011 are shown on Figure 9. 

3.2.2 Groundwater Sample Analytical Results 

The analytical results from the November 2011 sampling event indicated that all of the 
samples from the monitoring wells at the current vehicle maintenance facility and the 
former Mini Mart station area did not contain petroleum hydrocarbon concentrations 
greater than the MTCA Method A cleanup levels.  Only the samples from the two wells 
located within backfilled excavation areas contained petroleum hydrocarbon 
concentrations greater than the MRLs, and those were below the Method A cleanup 
levels.  The groundwater sample analytical results from the November 2011 event, as 
well as from the previous well sampling event (August 2010), are presented in Table 7.  
The analytical results from the November 2011 event are also shown on Figures 8 and 9.  
Copies of the laboratory analytical reports are presented in Appendix B. 
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4 CONCLUSIONS 

From August through November 2011, a remedial action was completed at two areas (the 
former Mini Mart station area and the current vehicle maintenance facility) of the Stevens 
Pass ski area property near Skykomish, Washington.  The objectives of the remedial 
action were:  1) to remove the accessible soil that contained petroleum hydrocarbon 
concentrations greater than the site soil cleanup levels, and in doing so, minimize the 
source of the petroleum hydrocarbon-impacted groundwater, 2) to reduce the risks 
associated with the inaccessible impacted soil, and 3) to reduce the petroleum 
hydrocarbon concentrations in the groundwater to below the site groundwater cleanup 
levels or to levels that will naturally attenuate to below the cleanup levels within a 
reasonable timeframe. 

To remediate the impacted soil at the former Mini Mart area and the current vehicle 
maintenance facility, the accessible soils at each area that contained petroleum 
hydrocarbon concentrations greater than the site soil cleanup levels were excavated and 
hauled off-site for disposal.  There were two areas of soil excavation at the former Mini 
Mart area and these areas were located beneath and south of the former Mini Mart station 
(designated the southern Mini Mart area excavation) and to the north of the former 
maintenance building (designated the northern Mini Mart area excavation).  There were 
also two areas of soil excavation at the vehicle maintenance facility and these areas were 
located along the north and south sides of the facility building (designated the northern 
vehicle maintenance facility excavation and the southern vehicle maintenance facility 
excavation, respectively).  Each excavation was extended laterally until the petroleum 
hydrocarbon concentrations in the final confirmation sidewall samples were below the 
site soil cleanup levels or until there were potential structural concerns for a nearby 
building, utility, or other structure.  Each excavation was extended vertically to at least 
one foot below the groundwater table to remove the source of the impacted groundwater 
and to allow for recovery of the groundwater.  However, if the excavation within a 
specific grid cell did not extend to below the groundwater table, then a floor sample was 
collected to confirm that the impacted soil had been removed at that location. 

A total of 19,864 tons of excavated soil were hauled to the Greater Wenatchee Regional 
Landfill for disposal.  Approximately 16,724 and 3,140 tons of the disposed soil were 
from the former Mini Mart station excavations and the current vehicle maintenance 
facility excavations, respectively.  Based on the analytical results from the final 
confirmation sidewall and floor samples from each excavation, the excavation activities 
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effectively removed all of the accessible soil at each area that contained petroleum 
hydrocarbon concentrations greater than the site soil cleanup levels.   

After completing the soil excavations, there are a total of six remaining localized areas of 
inaccessible soil at the north end of the current vehicle maintenance building, at the north 
and south corners of the former maintenance building, and along the eastern edge of the 
southern Mini Mart area excavation that contain petroleum hydrocarbon concentrations 
greater than the site soil cleanup levels.  To reduce the risks (direct human contact, 
protection of groundwater, and/or protection of terrestrial ecological organisms) 
associated with the remaining impacted soil, Wyser installed an 8-inch-thick, reinforced 
concrete surface cap over each area of impacted soil that was located adjacent to a 
building.  Wyser also installed a 6-inch-thick asphalt surface cap over both areas of 
impacted soil along the eastern edge of the southern Mini Mart area excavation.  The area 
of each cap, which was based on a conservative estimate of the area of remaining 
impacted soil, ranged from approximately 24 to 574 square feet.  Along the north side of 
the current vehicle maintenance building and the north and south corners of the former 
maintenance building, it appears that the remaining impacted soil extends beneath 
localized areas of the buildings, under existing concrete floors.  Institutional controls will 
be implemented for the remaining locations on the property where the soil contains 
petroleum hydrocarbon concentrations greater than the site cleanup levels. 

To remediate the known petroleum hydrocarbon-impacted groundwater at the current 
vehicle maintenance facility and the former Mini Mart station area, a total of 465,905 
gallons of groundwater were extracted from the open excavations.  The total volumes of 
groundwater pumped from the former Mini Mart station excavations and the current 
vehicle maintenance facility excavations were approximately 450,505 and 15,400 gallons, 
respectively.  All of the extracted groundwater was pumped into a treatment system that 
was consisted of two to three, 21,000-gallon sediment settling tanks in series, followed by 
two, 2,000-pound carbon-filled canisters in series.  The treated groundwater was 
reinfiltrated to the subsurface via a trench located south of the southern Mini Mart area 
excavation.  By late September, the reinfiltration rate within the trench could not keep up 
with the groundwater extraction rate, and after obtaining verbal approval from Ecology, 
the treated groundwater was reinfiltrated into the southern end of the southern Mini Mart 
area excavation.  Based on the treatment system sample analytical results, the system 
effectively reduced the petroleum hydrocarbon concentrations to below the MTCA 
Method A groundwater cleanup levels prior to reinfiltration. 

On November 7, 2011, SLR conducted a groundwater sampling event at the former Mini 
Mart station area and the current vehicle maintenance facility to evaluate the effectiveness 
of the remedial action and to begin monitoring the natural attenuation of any remaining 
petroleum hydrocarbon-impacted groundwater.  SLR collected groundwater samples from 
all of the monitoring wells at the former Mini Mart station area and from all of the 
monitoring wells at vehicle maintenance facility, except VMW-1, for laboratory analysis.  
Well VMW-1 was dry at the time of sampling.  On November 7, 2011, the general 
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groundwater flow direction beneath the current vehicle maintenance facility was to the 
north-northeast, which is consistent with the flow direction during the previous 
groundwater sampling event conducted in August 2010.  The general groundwater flow 
direction beneath the southern part of the former Mini Mart station area was to the 
northeast, and the flow direction turned to the east beneath the northern part of the area.  
Based on the topography of the area, it seems unlikely that the flow direction would turn 
to the east, and since that flow direction is based on the groundwater elevation in one 
well, future groundwater monitoring data will be used to further evaluate the flow 
direction beneath that area.  

The groundwater sample analytical results from the November 2011 sampling event 
showed that all of the samples from the monitoring wells at the former Mini Mart station 
area and the current vehicle maintenance facility did not contain petroleum hydrocarbon 
concentrations greater than the MTCA Method A cleanup levels.  Only the samples from 
the two wells (VMW-4 and SMW-4) located within backfilled excavation areas contained 
petroleum hydrocarbon concentrations greater than the MRLs, and those were below the 
Method A cleanup levels.  The sampling results indicate that the groundwater extraction 
activities effectively recovered the impacted groundwater within the excavation areas and 
that the soil excavations appear to have removed the sources of the impacted 
groundwater.   

Based on the final confirmation sidewall and floor sample analytical results from each 
excavation and the construction of surface caps to minimize the risks associated with the 
remaining inaccessible petroleum hydrocarbon-impacted soil, SLR believes that no 
further action is necessary for the soil at the Stevens Pass ski area, pending the 
implementation of institutional controls and the results of three additional quarterly 
groundwater sampling events.  Stevens Pass plans to conduct groundwater sampling 
events in February, May, and August 2012 to try to further verify that the groundwater 
concentrations at the former Mini Mart station area and the current vehicle maintenance 
facility have been reduced to below the MTCA Method A cleanup levels.  
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LIMITATIONS 

The services described in this report were performed consistent with generally accepted 
professional consulting principles and practices.  No other warranty, express or implied, is 
made.  These services were performed consistent with our agreement with our client.  This 
report is solely for the use and information of our client unless otherwise noted.  Any reliance 
on this report by a third party is at such party's sole risk.   

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated.  We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance of 
services.  We do not warrant the accuracy of information supplied by others, nor the use of 
segregated portions of this report. 
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Table 1
Excavation Sample Analytical Results
Current Vehicle Maintenance Facility

Stevens Pass Ski Area
Skykomish, Washington

Sample Name Date
Collected

Approximate 
Sample 
Depth
(feet)

Benzenea 

(mg/kg)
Toluenea 

(mg/kg)
Ethylbenzenea 

(mg/kg)
Total Xylenesa 

(mg/kg)
GROb      

(mg/kg)
DROc 

(mg/kg)
HOc 

(mg/kg)

0.03e 7e 6e 9e 100e 460f 2,000e

SVNSW-A1-3g 08/30/11 3 <0.02 <0.02 <0.02 <0.06 35 200 <250
SVNSW(2)-A1-3 09/02/11 3 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVESW-A1-3 08/30/11 3 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVWSW-A1-5 08/30/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVWSW-A2-7 08/31/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVSSW-A2-7 08/31/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVNSW-B1-7 08/31/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVSSW-B2-7 09/01/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVNSW-C1-7 09/01/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVSSW-C2-7 09/01/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVNSW-D1-7 09/02/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVESW-D1-4 09/02/11 4 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVESW-D2-7 09/02/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
SVSSW-D2-7 09/02/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250

NVESW-A2-3 09/22/11 3 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVF-A2-3 09/22/11 3 <0.02 <0.02 <0.02 <0.06 4.6 <50 <250
NVSSW-A2-3 09/22/11 3 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVF-B2-7 09/22/11 7 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVNSW-B2-5 09/22/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVSSW-B2-5 09/22/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVESW-C1-5 10/19/11 5 <0.02h <0.1 1.5 1.6 1,200 8,700 420
NVESW-C1-13 10/19/11 13 <0.02h <0.1 <0.1 2.1 800 4,500 <250
NVSSW-C2-5 10/19/11 5 <0.02 <0.02 0.11 0.77 390 8,200 490
NVSSW-C2-13 10/19/11 13 <0.02 <0.02 0.84 0.67 520 5,300 310

Site Soil Cleanup Levelsd

Southern Vehicle Maintenance Facility Excavation

Northern Vehicle Maintenance Facility Excavation
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Table 1
Excavation Sample Analytical Results
Current Vehicle Maintenance Facility

Stevens Pass Ski Area
Skykomish, Washington

Sample Name Date
Collected

Approximate 
Sample 
Depth
(feet)

Benzenea 

(mg/kg)
Toluenea 

(mg/kg)
Ethylbenzenea 

(mg/kg)
Total Xylenesa 

(mg/kg)
GROb      

(mg/kg)
DROc 

(mg/kg)
HOc 

(mg/kg)

0.03e 7e 6e 9e 100e 460f 2,000eSite Soil Cleanup Levelsd

NVNSW-C3-5 09/28/11 5 <0.02 0.026 <0.02 <0.06 <2 <50 <250
NVNSW-C3-15 09/28/11 15 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVSSW-D1-5 10/19/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVSSW-D1-13 10/19/11 13 <0.02 <0.02 <0.02 <0.06 5.4 180 320
NVWSW-D2-11 10/11/11 11 <0.02 <0.02 <0.02 <0.06 <2 74 <250
NVWSW-D3-5 10/11/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVWSW-D3-11 10/11/11 11 <0.02 <0.02 <0.02 <0.06 <2 110 <250
NVNSW-D4-5 09/28/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVNSW-D4-15 09/28/11 15 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVWSW-E1-5 10/19/11 5 <0.02 <0.02 <0.02 <0.06 <2 180 <250
NVWSW-E1-13 10/19/11 13 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NVWSW-E2-5 10/11/11 5 <0.02 0.032 0.030 0.11 10 <50 <250
NOTES:
mg/kg = milligrams per kilogram (ppm).
Values in bold exceed the soil cleanup levels.
Sample names in italics  represent sample locations that were subsequently excavated to remove petroleum hydrocarbon concentrations greater than 
     the site soil cleanup levels.
aBenzene, toluene, ethylbenzene, and total xylenes by EPA Method 8021B.
bGasoline-range organics (GRO) by Ecology Method NWTPH-Gx.
cDiesel-range organics (DRO) and heavy oil-range organics (HO) by Ecology Method NWTPH-Dx (after silica gel cleanup).
dSite soil cleanup levels are Model Toxics Control Act (MTCA) Method A cleanup levels or terrestrial ecological evaluation-based cleanup levels,
     whichever are lower.
eChapter 173-340 WAC, MTCA Cleanup Regulation, Method A Cleanup Levels.  Amended February 12, 2001.
fCleanup level is based on protection of terrestrial ecological risks at an unrestricted land use property (Table 749-2 of MTCA Cleanup Regulation).
gSample location was excavated to remove GRO-impacted soil; however, the soil cleanup level was subsequently increased from 30 to 100 mg/kg due to the lack of 
     detectable benzene concentrations and the total ethylbenzene, toluene, and xylenes concentrations are less than 1 percent of the GRO concentrations.
hAfter the initial benzene analysis was less than 0.1 mg/kg, the sample was re-analyzed after the holding time had expired.

Northern Vehicle Maintenance Facility Excavation (Continued)
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Table 2
Excavation Sample Analytical Results
Southern Mini Mart Area Excavation

Former Mini Mart Station Area
Stevens Pass Ski Area

Skykomish, Washington

Sample Name Date
Collected

Approximate 
Sample 
Depth
(feet)

Benzenea 

(mg/kg)
Toluenea 

(mg/kg)
Ethylbenzenea 

(mg/kg)
Total Xylenesa 

(mg/kg)
GROb      

(mg/kg)
DROc 

(mg/kg)
HOc     

(mg/kg)

0.03e 7e 6e 9e 30e 460f 2,000e

MSW-A3-5 09/13/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-A3-10 09/13/11 10 <0.02 <0.02 0.10 <0.06 9.7 <50 <250
MSW-B2-5 09/02/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-B2-10 09/02/11 10 <0.02 0.022 <0.02 <0.06 <2 <50 <250
MSW-B4-5 09/14/11 5 <0.02 <0.02 <0.02 0.31 32 310 <250
MSW(2)-B4-5 09/16/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-B4-10 09/14/11 10 <0.02 0.029 <0.02 <0.06 <2 61 310
MSW-B5-5 09/14/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-B5-10 09/14/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-C2-5 09/02/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-C2-10 09/02/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-C5-5 09/09/11 5 <0.02 <0.02 0.44 0.30 120 270 <250
MSW-C5-10 09/09/11 10 <0.02g <0.1 0.41 1.70 390 250 <250
MSW-C6-5 09/15/11 5 <0.02 <0.02 0.054 0.096 8.0 <50 <250
MSW-C6-10 09/15/11 10 <0.02 0.030 <0.02 <0.06 <2 65 <250
MSW-D1-5 09/06/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-D1-10 09/06/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-D5-5 10/12/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-D5-10 10/12/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-E2-5 09/07/11 5 <0.02 0.045 <0.02 0.084 <2 <50 <250
MSW-E2-10 09/07/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-E5-5 10/12/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-E5-10 10/12/11 10 <0.02 <0.02 0.052 <0.06 58 <50 <250
MSW-E6-10 10/17/11 10 <0.02 <0.02 0.92 1.4 150 880 <250
MSW(2)-E6-10 10/25/11 10 <0.02 <0.02 0.16 0.12 93 650 <250

Site Soil Cleanup Levelsd
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Table 2
Excavation Sample Analytical Results
Southern Mini Mart Area Excavation

Former Mini Mart Station Area
Stevens Pass Ski Area

Skykomish, Washington

Sample Name Date
Collected

Approximate 
Sample 
Depth
(feet)

Benzenea 

(mg/kg)
Toluenea 

(mg/kg)
Ethylbenzenea 

(mg/kg)
Total Xylenesa 

(mg/kg)
GROb      

(mg/kg)
DROc 

(mg/kg)
HOc     

(mg/kg)

0.03e 7e 6e 9e 30e 460f 2,000eSite Soil Cleanup Levelsd

MSW-F1-5 09/13/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-F1-9 09/13/11 9 <0.02 0.053 <0.02 0.069 11 <50 <250
MSW-F5-5 10/12/11 5 <0.02 <0.02 <0.02 <0.06 6.2 <50 <250
MSW-F5-10 10/12/11 10 <0.02 <0.02 <0.02 <0.06 3.1 <50 <250
MSW-G1-5 09/02/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-G1-10 09/02/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-G6-5 10/17/11 5 <0.02 <0.02 <0.02 <0.06 <2 61 <250
MSW-G6-10 10/17/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-H1-5 10/14/11 5 <0.02 <0.02 <0.02 <0.06 <2 66 <250
MSW-H1-10 10/14/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-H6-5 10/17/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-H6-10 10/17/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-I2-5 10/07/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-I2-9 10/07/11 9 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-I6-5 10/17/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-I6-10 10/17/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MNSW-J2-5 10/07/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MNSW-J2-9 10/07/11 9 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MWSW-J2-5 10/07/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MWSW-J2-9 10/07/11 9 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-J3-5 10/07/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-J3-9 10/07/11 9 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-J4-5 10/10/11 5 <0.02g 3.2 5.1 19 1,500 2,400 740
MSW-J4-9 10/10/11 9 0.037g 1.3 1.7 6.3 530 400 400
MF-J4-8 10/10/11 8 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
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Table 2
Excavation Sample Analytical Results
Southern Mini Mart Area Excavation

Former Mini Mart Station Area
Stevens Pass Ski Area

Skykomish, Washington

Sample Name Date
Collected

Approximate 
Sample 
Depth
(feet)

Benzenea 

(mg/kg)
Toluenea 

(mg/kg)
Ethylbenzenea 

(mg/kg)
Total Xylenesa 

(mg/kg)
GROb      

(mg/kg)
DROc 

(mg/kg)
HOc     

(mg/kg)

0.03e 7e 6e 9e 30e 460f 2,000eSite Soil Cleanup Levelsd

MSW-J6-5 10/17/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-J6-10 10/17/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MWSW-K4-5 10/20/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MWSW-K4-10 10/20/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MESW-K4-5 10/21/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MESW-K4-10 10/21/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-K5-5 10/21/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-K5-10 10/21/11 10 <0.02 <0.02 <0.02 0.13 17 930 <250
MSW(2)-K5-10 10/27/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
MSW-K6-5 10/25/11 5 <0.02 <0.02 <0.02 0.48 <2 <50 <250
MSW-K6-10 10/25/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NOTES:
mg/kg = milligrams per kilogram (ppm).
Values in bold exceed the soil cleanup levels.
Sample names in italics  represent sample locations that were subsequently excavated to remove petroleum hydrocarbon concentrations greater than the site soil 
     cleanup levels.
aBenzene, toluene, ethylbenzene, and total xylenes by EPA Method 8021B.
bGasoline-range organics (GRO) by Ecology Method NWTPH-Gx.
cDiesel-range organics (DRO) and heavy oil-range organics (HO) by Ecology Method NWTPH-Dx (after silica gel cleanup).
dSite soil cleanup levels are Model Toxics Control Act (MTCA) Method A cleanup levels or terrestrial ecological evaluation-based cleanup levels, whichever are lower.
eChapter 173-340 WAC, MTCA Cleanup Regulation, Method A Cleanup Levels.  Amended February 12, 2001.
fCleanup level is based on protection of terrestrial ecological risks at an unrestricted land use property (Table 749-2 of MTCA Cleanup Regulation).
gAfter the initial analyzed benzene concentration was less than 0.1 mg/kg, the sample was re-analyzed to determine if the benzene concentration was below the
     Method A cleanup level. The second analysis was conducted after the holding time had expired.

N:\Bothell\1 PROJECTS\418 Stevens Pass\00005\Remediation Report\Excavation Sample Results.xlsx Page 3 of 3



Table 3
Stockpile Sample Analytical Results

Former Mini Mart Station Area
Stevens Pass Ski Area

Skykomish, Washington

Stockpile 
Number Sample Name Date

Collected
Benzenea 

(mg/kg)
Toluenea 

(mg/kg)
Ethylbenzenea 

(mg/kg)
Total Xylenesa 

(mg/kg)
GROb     

(mg/kg)
DROc 

(mg/kg)
HOc 

(mg/kg)

0.03e 7e 6e 9e 30e 460f 2,000e

SP1 SP1-8-6-27-4 09/07/11 <0.02 <0.02 <0.02 <0.06 <2 66 550
SP1 SP1-12-5-22-2 09/07/11 <0.02 <0.02 <0.02 <0.06 <2 81 670
SP1 SP1-23-10-6-6 09/07/11 <0.02 <0.02 <0.02 <0.06 <2 70 590
SP1 SP1-6-4-16-2 09/07/11 <0.02 <0.02 <0.02 <0.06 <2 83 770
SP1 SP1-36-4-3-3 09/07/11 <0.02 <0.02 <0.02 <0.06 <2 79 560

NOTES:
mg/kg = milligrams per kilogram (ppm).
aBenzene, toluene, ethylbenzene, and total xylenes by EPA Method 8021B.
bGasoline-range organics (GRO) by Ecology Method NWTPH-Gx.
cDiesel-range organics (DRO) and heavy oil-range organics (HO) by Ecology Method NWTPH-Dx (after silica gel cleanup).
dSite soil cleanup levels are Model Toxics Control Act (MTCA) Method A cleanup levels or terrestrial ecological evaluation-based cleanup levels, whichever are lower.
eChapter 173-340 WAC, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A Cleanup Levels.  Amended February 12, 2001.
fCleanup level is based on protection of terrestrial ecological risks at an unrestricted land use property (Table 749-2 of MTCA Cleanup Regulation).

Site Soil Cleanup Levelsd
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Table 4
Excavation Sample Analytical Results
Northern Mini Mart Area Excavation

Former Mini Mart Station Area
Stevens Pass Ski Area

Skykomish, Washington

Sample Name Date
Collected

Approximate 
Sample 
Depth
(feet)

Benzenea 

(mg/kg)
Toluenea 

(mg/kg)
Ethylbenzenea 

(mg/kg)
Total Xylenesa 

(mg/kg)
GROb      

(mg/kg)
DROc   

(mg/kg)
HOc      

(mg/kg)

0.03e 7e 6e 9e 100e 460f 2,000e

Water Trench-6 08/31/11 6 <0.02 <0.02 3.4 4.8 1,700 16,000 <250
Water Trench-10 08/31/11 10 <0.02 <0.02 <0.02 <0.06 3.9 <50 <250
NMSW-L2-5 10/27/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMSSW-M2-5 10/20/11 5 <0.02 <0.02 0.031 <0.06 5.9 850 <250
NMSSW-M2-10 10/20/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMWSW-M2-5 10/20/11 5 <0.02 <0.02 0.071 <0.06 20 3,600 <250
NMWSW(2)-M2-5 10/25/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMWSW-M2-10 10/20/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMESW-M3-5 10/20/11 5 <0.02 <0.02 <0.02 0.11 21 <50 <250
NMESW-M3-10 10/20/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMSSW-M3-5 10/20/11 5 <0.02 <0.02 0.068 0.10 91 2,400 1,100
NMSSW(2)-M3-5 10/26/11 5 <0.02 0.054 0.080 <0.06 63 1,000 390
NMSW-N2-5 10/19/11 5 <0.02 <0.02 <0.02 <0.06 <2 90 <250
NMSW-N2-10 10/19/11 10 <0.02 <0.02 <0.02 <0.06 <2 100 <250
NMNSW-N3-5 10/21/11 5 <0.02 <0.02 <0.02 <0.06 7.5 <50 <250
NMESW-N3-5 10/21/11 5 <0.02 <0.02 <0.02 <0.06 <2 120 330
NMESW-N3-10 10/21/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMFL-N3-5 10/21/11 5 <0.02 <0.02 0.052 <0.06 59 500 <250
NMFL-N3-8 10/26/11 8 <0.02 <0.02 <0.02 0.83 72 <50 <250
NMNSW-O2-5 10/21/11 5 <0.02 <0.02 <0.02 <0.06 9 <50 <250
NMNSW-O2-10 10/21/11 10 <0.02 <0.02 <0.02 <0.06 7.6 930 <250
NMWSW-O2-5 10/21/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMWSW-O2-10 10/21/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMSW-O3-5g 10/21/11 5 <0.02 <0.02 <0.02 <0.06 34 <50 <250
NMSW(2)-O3-5 10/26/11 10 <0.02 <0.02 <0.02 <0.06 19 270 <250
NMSW-O3-10 10/21/11 5 <0.02 <0.02 <0.02 <0.06 <2 <50 <250
NMSW-P2-10 10/26/11 10 <0.02 <0.02 <0.02 <0.06 <2 <50 <250

Site Soil Cleanup Levelsd
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Table 4
Excavation Sample Analytical Results
Northern Mini Mart Area Excavation

Former Mini Mart Station Area
Stevens Pass Ski Area

Skykomish, Washington

NOTES:
mg/kg = milligrams per kilogram (ppm).
Values in bold exceed the soil cleanup levels.
Sample names in italics  represent sample locations that were subsequently excavated to remove petroleum hydrocarbon concentrations greater than the site soil 
     cleanup levels.
aBenzene, toluene, ethylbenzene, and total xylenes by EPA Method 8021B.
bGasoline-range organics (GRO) by Ecology Method NWTPH-Gx.
cDiesel-range organics (DRO) and heavy oil-range organics (HO) by Ecology Method NWTPH-Dx (after silica gel cleanup).
dSite soil cleanup levels are Model Toxics Control Act (MTCA) Method A cleanup levels or terrestrial ecological evaluation-based cleanup levels, whichever are lower.
eChapter 173-340 WAC, MTCA Cleanup Regulation, Method A Cleanup Levels.  Amended February 12, 2001.
fCleanup level is based on protection of terrestrial ecological risks at an unrestricted land use property (Table 749-2 of MTCA Cleanup Regulation).
gSample location was excavated to remove GRO-impacted soil; however, the soil cleanup level was subsequently increased from 30 to 100 mg/kg due to the lack of 
     detectable benzene concentrations and the total ethylbenzene, toluene, and xylenes concentrations are less than 1 percent of the GRO concentrations.
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Table 5
Groundwater Treatment System Sample Analytical Results

Stevens Pass Ski Area
Skykomish, Washington

Benzenea Toluenea Ethylbenzenea Total Xylenesa GROb DROc HOc

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)
5 1,000 700 1,000 800 500 500

08/29/11 Influent - First Carbon Pre Carbon-82911 11 60 78 450 3,900 2,000 <250
Effluent - First Carbon Carbon2-Influent-82911 <1 <1 <1 <3 <100 65 <250

Effluent - Second Carbon System Effluent-82911 <1 <1 <1 <3 <100 <50 <250
09/02/11 Influent - First Carbon Pre Carbon-9211 4.4 14 5.1 150 1,100 99 <251

Effluent - First Carbon Carbon2-Influent-9211 <1 <1 <1 <3 <100 <50 <250
Effluent - Second Carbon System Effluent-9211 <1 <1 <1 <3 <100 <50 <250

09/09/11 Influent - First Carbon Pre Carbon-090911 1.4 2.4 <1 26 250 76 <250
Effluent - First Carbon Carbon2-Influent-090911 7.3 11 1.1 7.9 <100 <50 <250

Effluent - Second Carbon System Effluent-090911 <1 3.2 <1 <3 <100 <50 <250
09/14/11 Influent - First Carbon Pre Carbon-91411 <1 1.0 1.2 7.3 120 66 <250

Effluent - First Carbon Carbon2-Influent-91411 <1 <1 <1 <3 <100 <50 <250
Effluent - Second Carbon System Effluent-91411 <1 <1 <1 <3 <100 <50 <250

09/21/11 Influent - First Carbon Pre Carbon-92111 6.8 19 29 220 1,900 360 <250
Effluent - First Carbon Carbon2-Influent-92111 <1 1.3 <1 <3 <100 <50 <250

Effluent - Second Carbon System Effluent-92111 <1 1.4 <1 <3 <100 <50 <250
09/27/11 Influent - First Carbon Pre Carbon-92711 4.9 12 6.1 150 1,500 530 <250

Effluent - First Carbon Carbon2-Influent-92711 <1 <1 <1 <3 <100 83 <250
Effluent - Second Carbon System Effluent-92711 <1 <1 <1 <3 <100 <50 <250

10/03/11 Influent - First Carbon Pre Carbon-10311 2.3 3.1 3.0 83 1,100 300 <250
Effluent - First Carbon Carbon2-Influent-10311 2.3 6.1 <1 7.2 <100 <50 <250

Effluent - Second Carbon System Effluent-10311 <1 <1 <1 <3 <100 <50 <250
10/07/11 Influent - First Carbon Pre Carbon-10711 4.8 15 20 170 2,400 380 <250

Effluent - First Carbon Carbon2-Influent-10711 <1 <1 <1 <3 <100 <50 <250
Effluent - Second Carbon System Effluent-10711 <1 <1 <1 <3 <100 <50 <250

10/19/11 Influent - First Carbon Pre Carbon-101911 <1 2.9 1.9 30 760 220 <250
Effluent - First Carbon Carbon2-Influent-101911 <1 <1 <1 <3 <100 110 <250

Effluent - Second Carbon System Effluent-101911 <1 <1 <1 <3 <100 <50 <250
10/31/11 Effluent - Second Carbon System Effluent-103111 <1 <1 <1 <3 <100 <50 <250

Notes:
µg/L = micrograms per liter (ppb).
Values in bold exceed the groundwater cleanup levels.
aBenzene, toluene, ethylbenzene, and total xylenes by EPA Method 8260B.
bGasoline-range organics (GRO) by Northwest Method NWTPH-Gx.
cDiesel-range organics (DRO) and heavy oil-range organics (HO) by Northwest Method NWTPH-Dx.
dChapter 173-340 WAC, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A Cleanup Levels.  Amended February 12, 2001.

Sample LocationDate Sample Name

MTCA Method A Groundwater Cleanup Levelsd
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Table 6
Groundwater Monitoring Data

Stevens Pass Ski Area
Skykomish, Washington

983.82 8/16/10 Dry < 970.12
983.19c 11/7/11 Dry <969.51
991.61 8/16/10 10.10 981.51
990.86c 11/7/11 6.43 984.43
996.08 8/16/10 11.76 984.32
995.34c 11/7/11 6.58 988.76
987.89 11/7/11 5.92 981.97

938.34 8/16/10 10.00 928.34
938.12 11/7/11 4.82 933.30
937.41 8/16/10 9.82 927.59
936.73c 11/7/11 5.51 931.22
933.01 8/16/10 5.88 927.13
932.11c 11/7/11 4.71 927.40
935.92 11/7/11 4.51 931.41
931.98 11/7/11 3.52 928.46

a

b

c

Depths to groundwater measured from the top of each well casing by using an 
electronic water level meter.
Well elevation was resurveyed after a small section was cut from the top of the well.

SMW-1

NOTES:

SMW-1R

SMW-4
SMW-5

Depth to 
Groundwaterb

(feet)

Groundwater 
Elevation

(feet)

Top of well casings surveyed relative to arbitrary site datum by Harmsen and 
Associates on August 16, 2010 and November 7, 2011.  The site datum (southeast 
corner of concrete electrical transformer pad located approximately 100 feet west of 
southwest corner of shop building) was assigned an elevation of 1,000.00 feet.

Well ID Elevationa

(feet)

Current Vehicle Maintenance Facility

Former Mini Mart Station Area
VMW-4

VMW-1

VMW-2

VMW-3

SMW-2

SMW-3

Date
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Table 7
Groundwater Sample Analytical Results

Stevens Pass Ski Area
Skykomish, Washington

Benzenea Toluenea Ethylbenzenea Total 
Xylenesa GROb DROc HOc

5 1,000 700 1,000 800 500 500

VMW2-0810 8/16/10 <1 <1 <1 <3 <100 <50 <250
VMW2-110711 11/7/11 <1 <1 <1 <3 <100 <50 <250
VMW3-0810 8/16/10 <1 <1 <1 3.60 110 120 <250
VMW3-110711 11/7/11 <1 <1 <1 <3 <100 <50 <250

VMW-4 VMW4-110711 11/7/11 2.0 <1 <1 22 100 <50 <250

SMW-1 SMW1-0810 8/16/10 <1 <1 <1 <3 <100 <50 <250
SMW-1R SMW-1R-110711 11/7/11 <1 <1 <1 <3 <100 <50 <250

SMW2-0810 8/16/10 <1 <1 <1 <3 <100 <50 <250
SMW-2-110711 11/7/11 <1 <1 <1 <3 <100 <50 <250
SMW3-0810 8/16/10 <1 <1 <1 <3 <100 <50 <250
SMW-3-110711 11/7/11 <1 <1 <1 <3 <100 <50 <250

SMW-4 SMW-4-110711 11/7/11 <1 1.20 <1 <3 140 140 <250
SMW-5 SMW-5-110711 11/7/11 <1 <1 <1 <3 <100 <50 <250
NOTES:
     µg/L = micrograms per liter (ppb).

Monitoring 
Well Number

Date
Collected

Analytical Results (µg/L)

MTCA Method A Cleanup Levelsd

Sample Name

Current Vehicle Maintenance Facility

     dChapter 173-340 WAC, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A Cleanup Levels.  Amended February 12, 2001.

     aBenzene, toluene, ethylbenzene, and total xylenes by EPA Method 8021B.
     bGasoline-range organics (GRO) by Ecology Method NWTPH-Gx.
     cDiesel-range organics (DRO) and heavy oil-range organics (HO) by Ecology Method NWTPH-Dx (after silica gel cleanup).

Former Mini Mart Station Area

VMW-2

VMW-3

SMW-2

SMW-3
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PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 

Skykomish, Washington 
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Groundwater treatment system and reinfiltration trench. 
 

 
Construction of reinfiltration trench. 



PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 

Skykomish, Washington 
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Fine-grained soil that passed through screener. 
 

 
Stockpile of coarse material after passing through screener. 



PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 

Skykomish, Washington 
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Stockpile of boulders from excavations. 
 

 
South to north view of northern corner of southern vehicle maintenance facility 
excavation. 
 



PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 

Skykomish, Washington 
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West to east view of eastern portion of southern vehicle maintenance facility excavation. 
 

 
Extraction of groundwater from western and central parts of southern vehicle 
maintenance facility excavation. 
 



PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 

Skykomish, Washington 
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East to west view of backfilling of southern vehicle maintenance facility excavation. 
 

 
East to west view of southern vehicle maintenance excavation area after backfilling. 



PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 

Skykomish, Washington 
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Southeast to northwest view of southern vehicle maintenance facility excavation area 
after backfilling. 
 

 
East to west view of gray-stained soil beneath fuel dispensing area and along the 
northeast corner of UST area at northern vehicle maintenance facility excavation.  East 
end of gasoline UST is partially exposed. 



PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 

Skykomish, Washington 
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North to south view of eastern part of northern vehicle maintenance facility excavation. 
 

 
North to south view of fuel dispensing shed that was demolished in order to remove the 
USTs and the associated impacted soil. 
 



PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 
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North to south view of 4,000-gallon gasoline UST prior to removal. 
 

 
4,000-gallon gasoline UST after removal. 
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West to east view of 10,000-gallon diesel UST prior to removal. 
 

 
10,000-gallon diesel UST after removal. 
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Southeast to northwest view of bedrock along western sidewall of northern vehicle 
maintenance facility excavation. 
 

 
North to south view of excavation beneath former fuel dispensing shed adjacent to 
vehicle maintenance building. 
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West to east view of backfilling of eastern part of northern vehicle maintenance facility 
excavation. 
 

 
South to north view of backfilling of northern part of northern vehicle maintenance 
facility excavation.  PVC pipe was used for the installation of monitoring well VMW-4. 
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Construction of forms for concrete surface cap along north side of vehicle maintenance 
building, prior to rebuilding of shed. 
 

 
West to east view of northern portion of concrete surface cap along north side of vehicle 
maintenance building. 
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South to north view of southern part of southern Mini Mart area excavation. 
 

 
North to south view of southern Mini Mart area excavation after digging around several 
underground utilities.  Groundwater extraction is being conducted at nearest excavation 
area. 
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Southwest to northeast view of southeastern part of southern Mini Mart area excavation. 
 

 
Northwest to southeast view of backfilling the southern part of the southern Mini Mart 
area excavation with cobbles and boulders. 



PROJECT PHOTOGRAPHS 
Stevens Pass Ski Area 

Skykomish, Washington 
 

N:\Bothell\1 PROJECTS\418 Stevens Pass\00005\Remediation Report\Report Photos.doc 

 
North to south view of backfilling of southern part of southern Mini Mart area excavation 
with finer-grained material. 
 

 
Northwest to southeast view of excavation of soil beneath a sewer line and electrical 
conduits. 
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Northeast to southwest view of two 550-gallon USTs that were discovered in the northern 
part of the southern Mini Mart area excavation. 
 

 
North to south view of northern part of southern Mini Mart area excavation.  The central 
part of excavation is partially backfilled, and the 550-gallon USTs are on the right side of 
the photo. 
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West to east view of northern end of southern Mini Mart area excavation, along the 
former maintenance building. 
 

 
Northeast to southwest view of backfilling of southern Mini Mart area excavation.  PVC 
pipe is for the installation of monitoring well SMW-4. 
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Northeast to southwest view of backfilled southern Mini Mart area excavation, prior to 
installation of concrete surface cap near south corner of former maintenance building. 
 

 
South to north view of backfilled southern Mini Mart area excavation. 
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Eastern part of concrete surface cap near southeast corner of former maintenance 
building. 
 

 
Western part of concrete surface cap near southeast corner of former maintenance 
building. 
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North to south view of northern and central portions of northern Mini Mart area 
excavation. 
 

 
Northeast to southwest view of drain pipe that appeared to be the source of the impacted 
soil at the northern Mini Mart area excavation. 
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North to south view of southwestern part of northern Mini Mart area excavation. 
 

 
North to south view of groundwater extraction and initial backfilling in the northern part 
of the northern Mini Mart area excavation. 
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North to south view of backfilling of southwestern part of northern Mini Mart area 
excavation. 
 

 
Southwest to northeast view of final backfilling of northern Mini Mart area excavation. 
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East to west view of concrete surface cap along northeast side of former maintenance 
building. 
 

 
Concrete surface cap that wraps around the northern corner of the former maintenance 
building. 
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STOCKPILE SOIL SAMPLES 
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GROUNDWATER TREATMENT SYSTEM SAMPLES 
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