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August 31, 2005 
 
 
 
Alaska Department of Transportation and Public Facilities 
2301 Peger Road 
Fairbanks, Alaska 99709 
 
Attn: Mr. Darren Mulkey 
 
RE: UNDERGROUND STORAGE TANK CLOSURE ASSESSMENT, ADOT&PF 

EAST FORK MAINTENANCE STATION, MILE 185 PARKS HIGHWAY, 
ALASKA 

Shannon & Wilson, Inc., is pleased to present this report on the closure/removal of two 1,000-
gallon, non-regulated, heating oil underground storage tanks (USTs) at the Alaska Department of 
Transportation and Public Facilities (ADOT&PF) East Fork Maintenance Station located at Mile 
185 Parks Highway, Alaska.  We conducted the UST closure site assessments in general 
accordance with the Alaska Department of Environmental Conservation (ADEC) UST 
Regulations (18 AAC 78) and the ADEC UST Procedures Manual.  Our site activities were 
performed in general accordance with our LUST Sites Cleanup Management Plan dated 
September 2003 and the ADOT&PF Statewide Hazardous Waste and Environmental Services 
Term Agreement No. P22011, authorized by Mr. Gordon Keith on September 9, 2003. 

SCOPE OF WORK 

The objective of this work was to close the heating-oil tanks by removal and determine if the site 
had been affected by fuel hydrocarbons from the tanks.  To meet this objective, Shannon & 
Wilson: 

• Observed the site, tank removal activities, and the condition of the tanks in general 
accordance with ADEC requirements for tank closure; 

• Excavated five test pits to determine the extent of contamination in the area of the 
USTs; 

• Assessed the subsurface conditions and field-screened excavated soils;
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• Collected representative soil samples from the excavation and the contaminated soil 
stockpile for analysis by an ADEC-approved laboratory; and 

• Prepared this UST closure site assessment report summarizing the results of the 
field observations, analytical results, and our conclusions. 

SITE DESCRIPTION 

The ADOT&PF East Fork Maintenance Station (ADEC UST Facility No. 1549) is located at 
Mile 185 of the Parks Highway, south of Cantwell, Alaska.  The ADOT&PF has discontinued 
use of this maintenance station and removed the shop buildings and residence trailers. 

The UST were registered as ADEC Tanks #1 and #5 at the facility, however they were not 
regulated as they only supplied heating oil to the southern shop building.  The tanks were last 
used in 2004.  ADOT&PF personnel removed the fuel from the tanks prior to our arrival at the 
site. 

FIELD METHODS AND OBSERVATIONS 

Shannon & Wilson geologist, Mark Lockwood, conducted a visual assessment of the site prior 
to closure activities on July 29, 2005.  Tank #1 was located on the southwest corner of the 
southern shop and Tank #5 was located on the northeast corner of the southern shop, as shown 
in Figure 1.  Visible piping consisted of a fill pipe and a vent pipe at the building walls for each 
UST.  The ground surface in the area of the tanks was gravel.   

Tank removal activities occurred on July 29, 2005.  Mr. Lockwood performed field screening 
and analytical sample collection.  TLC General, Inc., of Fairbanks, Alaska, performed UST 
closure work.  Photo documentation of closure activities is attached.  

During the excavation activities a PE Photovac 2020 photoionization detector (PID) was used 
to measure the relative concentration of volatile organic compounds in the soil.  The PID was 
calibrated prior to use at the work site using a 100 parts per million (ppm) isobutylene-in-air 
standard calibration gas.  Screening samples were collected from the site soils and placed into 
resealable plastic bags, each about half full.  The samples were then allowed to warm to room 
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temperature, and headspace readings were taken within one hour of sampling.  The plastic bag 
was shaken for about 15 seconds; the seal of the bag was then opened to allow the PID probe to 
enter the air space above the soil.  The maximum ionization response was recorded as the PID 
drew vapor from the sample bag, providing a semiquantitative indication of the concentration 
of volatile compounds in the soil. 

Test Pits 

Tank removal activities began with digging test pits adjacent to USTs at the locations shown in 
Figure 1.  The test pits were excavated to the water table, which ranged in depth from 6 to 7 
feet below the ground surface (bgs).  PID readings in the test pits ranged from 1 part per 
million (ppm) to 18 ppm.  Elevated readings were detected in the surface samples (0.5 feet bgs) 
and in the samples collected at the groundwater interface indicating that contamination 
associated with the USTs was not widespread and is likely restricted to the zone of 
groundwater fluctuation. Soil in the test pit excavations were moist, gray, sandy, coarse gravel.   

Tank #1 

Excavation began at Tank #1 on the north end of the UST.  The tank was oriented parallel to the 
west wall of the shop building.  The top of the tank was about 1.5 feet below the ground 
surface.  The fill and vent pipes were routed to the wall of the building.  Soil with a 
hydrocarbon odor was noted at the surface around the fill pipe and below the fill and vent pipe 
elbows.  PID readings ranged from about 75 ppm to 90 ppm in the soil above the tank.   
Elevated PID readings were obtained along the west side of the tank from the surface down to 
the water table; elsewhere in the excavation elevated PID readings were restricted to the zone 
about 6 feet below the ground surface.   

Approximately 25 cubic yards of contaminated soil was removed from the Tank #1 excavation. 
Groundwater was encountered at the base of the excavation at a depth of about 6 feet. As 
indicated by the field screening result in test pits TP-1, TP-2, and TP-3 the extent of 
contamination is limited to the zone of groundwater fluctuation. Removal of additional 
contaminated soil at the limits of the excavation would require the removal of about five feet of 
clean material.  
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Following its removal, the condition of the UST and associated piping was observed to 
evaluate the potential for system leaks and spills. The underground piping was in good 
condition, however the fill and vent elbow joints may have been leaking when the tank was 
overfilled and fuel was allowed to stand in the pipes.  The tank was rusty but in fair condition, 
with no apparent holes or damage.  The single-walled tank was about 5.3 feet in diameter and 
6.08 feet long.   

Analytical samples were collected as described in the following section.  Two locations were 
selected for sample collection and analytical testing.  Samples were collected under the tank at 
the fill and vent ends at a depth of 6.0 feet.  Sample 1192EF-072905-08  was collected under 
the tank at the north/fill end.  Sample 1192EF-072905-09 was collected under the south/vent 
end of the UST.  The soil samples were collected within the zone of groundwater fluctuation.  
Sample locations are illustrated in Figure 1. 

The final size of the excavation was approximately 15 by 15 feet and 7 feet deep.   Following 
sample collection, the excavation was backfilled with material previously stockpiled on-site.  
TLC General, Inc., took possession of the tank for disposal; a letter of disposition is attached. 

Tank #5 

Excavation began at Tank #5 on the north side of the UST.  The tank was oriented 
perpendicular to the east wall of the shop building.  The top of the tank was about 1.5 feet 
below the ground surface.  The fill pipe was directly atop the west end of the tank; the vent pipe 
was routed to the wall of the building.  Soil with a hydrocarbon odor was noted at the surface 
around the fill pipe and below the vent pipe elbow.  PID readings ranged from about 90 ppm to 
120 ppm in the soil above the tank.   Elevated PID readings were obtained along the south side 
of the tank from surface down to the water table; elsewhere in the excavation elevated PID 
readings were restricted to the zone between 6 and 7 feet below the ground surface.   

Approximately 25 cubic yards of contaminated soil was removed from the Tank #5 excavation. 
Groundwater was encountered at the base of the excavation at a depth of about 7 feet. As 
indicated by the field screening result in test pits TP-4 and TP-5 the extent of contamination is 
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limited to the zone of groundwater fluctuation. Removal of additional contaminated soil at the 
limits of the excavation would require the removal of about six feet of clean material.  

Following its removal, the condition of the UST and associated piping was observed to 
evaluate the potential for system leaks and spills. The underground piping was in good 
condition; however, the vent elbow joints may have been leaking when the tank was overfilled 
and fuel was allowed to stand in the vent stack.  The tank was rusty but in fair condition, with 
no apparent holes or damage.  The single-walled tank was about 5.3 feet in diameter and 6.08 
feet long.   

Analytical samples were collected as described in the following section.  Two locations were 
selected for sample collection and analytical testing.  Samples were collected under the tank at 
the fill and vent ends at a depth of 7.0 feet.  Sample 1192EF-072905-06 was collected under the 
tank at the west/fill end.  Sample 1192EF-072905-07 was collected under the east/vent end of 
the UST.  The soil samples were collected within the zone of groundwater fluctuation.  Sample 
locations are illustrated in Figure 1. 

The final size of the excavation was approximately 15 by 15 feet and 7 feet deep.   Following 
sample collection, the excavation was backfilled with material previously stockpiled on-site.  
TLC General, Inc., took possession of the tank for disposal; a letter of disposition is attached.   

Stockpile 

The contaminated soil from the UST excavation (about 50 cubic yards) was stockpiled and 
covered with a 10-mil liner on-site.  Six field screening samples were collected from the 
stockpile; two soil samples (1192EF-072905-10 and 1192EF-072905-11) were collected from 
the locations with the highest field screening results. 

ANALYTICAL SAMPLE COLLECTION AND HANDLING 

The analytical soil samples were collected from undisturbed soil and placed into the 
appropriate laboratory-provided jars.  The portion of the analytical sample analyzed for GRO 
and benzene, toluene, ethylbenzene, and xylenes (BTEX) was collected using the ADEC 
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sampling procedure for Alaska Method AK 101.  This method specifies that 25 grams of soil be 
placed into a laboratory-supplied 4-ounce jar that has been pre-weighed; 25 milliliters (ml) of 
reagent grade methanol are then added to completely submerge the soil.  The methanol extracts 
the volatile petroleum hydrocarbons from the soil at the time of sampling, reducing the possible 
loss of volatile constituents prior to sample analysis.  The portion of the sample collected for 
diesel range organics (DRO) was placed in a 8-ounce glass jar, filled completely without 
headspace.  

The soil samples collected from the tank excavations and stockpile were placed in a cooler 
maintained at approximately 4 degrees Centigrade and submitted to SGS in Fairbanks using 
chain-of-custody documentation.  The samples were analyzed for GRO and DRO by Alaska 
Method AK-101 and AK-102 and BTEX by EPA Method 8021B. 

ANALYTICAL RESULTS 

Soil sample results are summarized in Table 1.  The laboratory analytical results are included as 
an attachment to this report. 

Tank #1 

Soil sample collected from the zone of groundwater fluctuation in test pits TP-1, TP-2, and TP-
3 contained DRO ranging from 261 to 865 mg/kg; benzene and toluene were not reported 
above their laboratory practical quantitation limit (PQL); ethylbenzene ranged from below the 
PQL to 0.0546 mg/kg; p&m-xylenes ranged from 0.0351 to 0.427 mg/kg; and o-xylenes ranged 
from below the PQL to 0.156 mg/kg.  The samples collected under Tank #1 contained DRO 
ranging from 1,000 to 2,080 mg/kg; benzene was not reported above its PQL; GRO ranged 
from 8.230 to 44.600 mg/kg; toluene was detected at a maximum of 0.0330 mg/kg; 
ethylbenzene was detected at a maximum of 0.0755 mg/kg; p&m-xylenes were detected at a 
maximum of 0.464 mg/kg; and o-xylene was detected at a maximum of 0.187 mg/kg. 
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Tank #5 

Soil samples collected from the zone of groundwater fluctuation in TP-4 and TP-5 contained 
DRO ranging from less than 20.6 to 486 mg/kg; benzene, toluene, and o-xylene were not 
reported above their laboratory practical quantitation limit (PQL); GRO ranged from below the 
PQL to 10.800 mg/kg; ethylbenzene ranged from below the PQL to 0.0608 mg/kg; and p&m-
xylenes ranged from below the PQL to 0.104 mg/kg.  The samples collected under Tank #5 
contained DRO ranging from 4,310 to 4,420 mg/kg; benzene was not reported above its PQL; 
GRO ranged from 40.900 to 43.500 mg/kg; toluene was detected at a maximum of 0.0382 
mg/kg; ethylbenzene was detected at a maximum of 0.247 mg/kg; p&m-xylenes were detected 
at a maximum of 0.463 mg/kg; and o-xylene was detected at a maximum of 0.110 mg/kg. 

STOCKPILE 

DRO was reported in both of the samples from the soil stockpile at 1,510 and 1,870 mg/kg; 
GRO was reported at 33.800 and 97.100 mg/kg; benzene was reported at 0.00868 and 0.0151 
mg/kg; toluene at 0.0713 and 0.0998 mg/kg; ethylbenzene at 0.0619 and 0.354 mg/kg; p&m-
xylenes at 0.302 and 1.320 mg/kg; and o-xylenes at 0.126 and 0.540 mg/kg.   

QUALITY ASSURANCE AND QUALITY CONTROL 

Quality Assurance (QA) and Quality Control (QC) procedures are used to see that sampling, 
documentation, and laboratory data are effective and do not detract from the quality or 
reliability of the results.  QC for this work generally followed the procedures of the ADEC UST 
Procedures Manual with the exception that no duplicate was collected and no trip blank 
accompanied the the samples.  The samples were extracted and analyzed within the required 
holding times.  Laboratory QA included running method blanks, laboratory control spikes, 
matrix spikes, assessing surrogate recoveries in each sample analyzed, and other internal QA 
programs as required for approval by the State of Alaska for analytical laboratories.   
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As presented in the laboratory report’s QC summary sheet, BFB surrogate recoveries for 
several samples were biased high.  The laboratory chemist concluded this was likely due to 
matrix interference. 

The temperature of the sample cooler was acceptable, and all samples were analyzed within the 
holding time.  Laboratory PQLs were less than the corresponding soil cleanup levels (described 
below).  The data are of acceptable quality for the purposes of this study. 

DISCUSSION 

Soil sample analytical results were evaluated with respect to the ADEC soil cleanup levels.  
The ADEC has established cleanup criteria for soils that are protective of groundwater 
resources, human health, and the environment.  Soil cleanup levels are established under 18 
AAC 75.340 and 18 AAC 75.341.  Method One uses site-specific information to determine a 
cleanup level.  Method Two takes into account various possible environmental exposure 
pathways for contaminants at the site.  Method Two migration to groundwater (MTG) cleanup 
levels for the “under 40-inch” mean annual precipitation zone are presented in the attached 
Table 1 for comparison. 

Soil samples collected from the base of the Tank #1 and Tank #5 excavations and test pits 
contained DRO exceeding the ADEC migration to groundwater cleanup level; no other analytes 
exceeded their ADEC cleanup levels.  The remaining contamination in the area of Tank #1 and 
Tank #5 appeared to be limited to the groundwater interface.  Excavation of contaminated soil 
from within this narrow zone was impractical. 

In May 2001, Shannon & Wilson installed monitoring wells MW1, MW-2, MW-4, and MW-5 
at the maintenance station.  The locations of the wells are shown in Figure 2.  Groundwater at 
the East Fork Maintenance Station was encountered on top of an impermeable silty gravel layer 
at a depth of 6 to 9 feet below the ground surface (bgs).  It appears the groundwater 
encountered is a perched system and is likely not connected to the aquifer previously used as a 
drinking water source.  Our most recent and historical sample results are presented in our letter 
Northern Region LUST Site Cleanup, ADOT&PF East Fork Maintenance Station, Mile 185 
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Parks Highway, Alaska, ADEC UST Facility No. 1549 dated August 24, 2005.  Historical 
results indicate DRO has been detected in several of the wells since 2001; DRO exceeded the 
ADEC cleanup level in MW-4 in September 2002 and in MW-5 in August 2005.  No other 
analytes have exceeded their cleanup levels.   
 
The 50 cubic yards of soil currently stockpiled at the site contained DRO up to 1,870 mg/kg; no 
other analytes exceeded their ADEC migration to groundwater cleanup levels.  The DRO 
concentration does not exceed the ADEC ingestion/inhalation cleanup levels.  We understand 
ADOT&PF would like to spread this soil within the Cantwell Maintenance Station in a non-
environmentally sensitive area.     
 

CONCLUSIONS AND RECOMMENDATIONS 

Shannon & Wilson characterized the type and level of contaminants in the soil associated with 
two non-regulated 1,000-gallon heating-oil USTs at the ADOT&PF East Fork Maintenance 
Station.  This report presents our professional judgement as to the conditions at the USTs, 
based on information obtained from observations and sampling.  Based on our observations and 
soil sample analytical results, Shannon & Wilson presents the following conclusions:  

• DRO is present in the soil in area of the former heating-oil USTs in concentrations 
exceeding the ADEC MTG cleanup level.  The extent of the contamination 
appeared to be limited to the zone of groundwater fluctuation and was removed to 
the extent practicable. 

• Soil removed from the tank excavations and placed in the temporary stockpile does 
not exceed ADEC ingestion/inhalation soil cleanup levels. 

Based on our conclusions we recommend that ADOT&PF continue to monitor the groundwater 
at the facility to determine contaminant trends.  The stockpiled soil could be spread in a non-
environmentally sensitive location such as a road bed or within the Cantwell Maintenance 
Station. 
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LIMITATIONS 

This letter report presents conclusions based on limited sampling and analysis from two non-
regulated 1,000-gallon heating-oil USTs, and should not be construed as a comprehensive study 
of the soil quality at the site.  Sampling was intended to evaluate the presence or absence of 
petroleum hydrocarbon contamination at the location selected.  Although our intention was to 
sample the area anticipated to have the highest potential for contamination, the levels observed 
may not be the greatest levels present at the site.  It was also not the intent of our exploration to 
detect the presence of contaminants other than those for which laboratory analyses were 
performed.  No conclusions can be drawn on the presence or absence of other contaminants.  In 
addition, our services were not intended to include any geotechnical assessment of the property. 

The data presented in this letter report should be considered representative of the time of our 
site observations and sample collection.  Changes in the observed site conditions can occur 
with the passage of time.  In addition, changes in government codes, regulations, or laws may 
occur.  Due to such changes, or others beyond our control, our observations and conclusions 
regarding this site may need to be revised.  In addition, there can be no assurance that a 
regulatory agency or its staff will reach the same conclusions as Shannon & Wilson. 

This report was prepared for the exclusive use of ADOT&PF to meet closure requirements for 
the 1,000-gallon heating-oil USTs.  If it is made available to others, it should be for information 
on factual data only and not as a warranty of conditions described in this report.  The 
interpretations and recommendations are based solely upon information available to Shannon & 
Wilson at the time of this report. 

If you have any questions please do not hesitate to call. 
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