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August 24, 2005 
 
 
 
Alaska Department of Transportation and Public Facilities  
2301 Peger Road 
Fairbanks, Alaska 
 
Attn: Mr. Darren Mulkey 
 
RE: NORTHERN REGION LUST SITE CLEANUP, ADOT&PF EAST FORK 

MAINTENANCE STATION, MILE 185 PARKS HIGHWAY, ALASKA, ADEC 
UST FACILITY NO. 1549 

This report presents the results of Shannon & Wilson’s groundwater monitoring at the Alaska 
Department of Transportation and Public Facilities (ADOT&PF) East Fork Maintenance Station, 
Alaska.  The objectives of our work were to determine if releases from former underground 
storage tanks (USTs) have affected groundwater quality at the site.  Our work was performed in 
accordance with the terms of our ADOT&PF Term Contract, PSA No. P22011, NTP S&W 01-
011, our LUST Sites Cleanup Management Plan dated September 2003, and the Alaska 
Department of Environmental Conservation (ADEC) UST regulations (18 AAC 78). 

Background 

The ADOT&PF East Fork Maintenance Station (ADEC UST Facility No. 1549) is at Mile 185 of 
the Parks Highway, south of Cantwell, Alaska.  The ADOT&PF has discontinued use of this 
maintenance station, the shop buildings and residence trailers have been removed, and the on-site 
water well is no longer used.  

Four USTs were removed from the property in 1998 by EMCON.  In 2000 Shannon & Wilson 
performed corrective actions at the former UST location, including the removal of approximately 
700 cubic yards of contaminated soil; in 2001 we conducted a release investigation that included 
the installation of four monitoring wells (Figure 1).  Groundwater samples were collected from 
the monitoring wells in June, August, and October 2001 and September 2002; a summary of the 
groundwater results is presented in Table 1.  The groundwater samples did not contain gasoline 
range organics (GRO), diesel range organics (DRO), or benzene, toluene, ethylbenzene, and 
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xylenes (BTEX) in excess of the cleanup levels with the exception of MW-4, where DRO was 
detected at 1.69 mg/L in September 2002 (approximately 0.25 inch of floating product was noted 
during this sampling event). 

The depth to groundwater has ranged from approximately 1.5 to 6 feet below the ground surface 
(bgs); the groundwater flow at the site has generally been to the southwest.   

FIELD ACTIVITIES 

Groundwater Samples 

We collected groundwater samples from monitoring wells MW-1, MW-2, MW-4, and MW-5 on 
July 18, 2003, and July 30, 2005.  The wells were sampled using a decontaminated, battery-
powered, submersible pump and new disposable vinyl tubing.  Prior to sampling, the depth to 
water was measured and the wells were purged until pH, conductivity, temperature, and 
dissolved oxygen had stabilized.  At least three well volumes were purged from each well before 
samples were collected with the exception of MW-5 during the July 2005 sampling event, where 
the purge was only one well volume.  Poor recharge was encountered; barely enough water was 
available to fill the sample jars, and the sample was very turbid.  

The water samples, including a duplicate sample from MW-4 and a trip blank, were submitted to 
SGS Environmental Services Inc. (SGS) for analysis of BTEX compounds by Environmental 
Protection Agency (EPA) Method 8021B, GRO by Alaska Method AK 101, and DRO by AK 
102.  The purge water was discharged to the ground surface.   

RESULTS 

Groundwater Analytical Results 

The analytical results for the July 2003 and July 2005 groundwater samples are summarized in 
Table 1, and the laboratory reports are included as an attachment to this report.  For comparison, 
Table 1 also summarizes the groundwater data collected in 2001 and 2002.   
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DRO were detected in each of the four monitoring wells at least once in 2003 and 2005.  
Detections above the PQL ranged from 0.429 mg/L in monitoring well MW-1 to 2.28 mg/L in 
monitoring well MW-5.  The volatile organic compounds GRO and o-xylene were only detected 
in monitoring well MW-4 for these two sampling events.  No other analyte was present above 
the detection limits in the monitoring wells for the 2003 or 2005 sampling events.   

QUALITY ASSURANCE/QUALITY CONTROL 

Field quality control (QC) procedures included the collection and analysis of field duplicates for 
both sampling events.  Trip blanks and temperature blanks accompanied the samples in the field 
until delivery to the laboratory control station in Fairbanks.  In addition, laboratory quality 
assurance (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.  The QC samples were 
analyzed to assess the quality of sample collection and handling, as well as the accuracy and 
precision of the laboratory’s analytical procedures. 

Standard protocol calls for a minimum of three well volumes to be purged from the monitoring 
wells prior to sampling.  During this sampling event, MW-5 only produced one well volume 
before going dry.  Slow recharge yielded a very turbid sample of poor quality. 

Field duplicate precision can be expressed as a relative percent difference (RPD) between 
duplicate samples.  If one or both of the analytical results are reported to not exceed the 
laboratory detection limit, the RPD is not calculable.  The RPDs for the duplicate pairs collected 
as part of this investigation were not calculable, or fell within our Data Quality Objective (DQO) 
acceptable limits of ±30 percent.  Analysis of the trip blanks showed no analytes above the PQL; 
thus, there is no indication that cross-contamination among samples occurred. 

As presented in the laboratory QC summary sheet, the laboratory QC parameters fell within the 
accepted limits, with the exception that laboratory control spike duplicates did not meet QC 
criteria.  The laboratory chemist concluded this was likely due to laboratory error. 
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It is our opinion that the overall utility of the laboratory data has not been compromised by these 
QC anomalies, and the results are valid for characterizing groundwater from the monitoring 
wells.  The SGS laboratory reports, including the case narratives and QA/QC data, are included 
as an attachment to this report. 

DISCUSSION 

Groundwater cleanup levels are presented in Table C of the ADEC Oil and Hazardous 
Substances Regulations, 18 AAC 75.  The cleanup level is 1.3 mg/L for GRO and 1.5 mg/L for 
DRO; groundwater cleanup levels for BTEX are 5, 1,000, 700, and 10,000 µg/L, respectively.   

DRO were detected above the cleanup level in monitoring well MW-5 for the first time since the 
well was installed in 2001. This is the only occurrence of a detectable concentration of any of the 
analytes tested in this well.  The groundwater level in this well in 2005 was the lowest observed 
since the initial 2001 sampling.  Groundwater was measured at 5.69 feet bgs.  Previous to this 
sampling event groundwater ranged from 1.35 feet to 4.71 feet bgs.  Because of the low 
groundwater levels, the sample recovery was poor.  Purge volume was limited to one well 
volume.  The water sample was extremely turbid.  According to the laboratory chemist, the MW-
5 result may be biased high due to high turbidity.   

DRO in the other wells appear to be decreasing, although only limited data are available to 
assess trends in groundwater contaminant data.  Excluding the DRO detection in MW-5 in 2005, 
DRO exceeding the groundwater cleanup level were only detected once since 2001 (monitoring 
well MW-4).  This exceedance coincided with the observation of measurable floating product 
(0.25 inch) in MW-4 in September 2002.  This was the only sample event where floating product 
was observed. 

Of the volatile compounds, benzene and toluene have never been detected above the PQL in any 
of the wells since sampling in 2001.  Ethylbenzene was detected only once in monitoring well 
MW-4, and xylenes were detected in samples from MW-1 and MW-4.  GRO were detected once 
in MW-1 from 2001 to 2005 and were present in MW-4 during each sampling event.  None of 
these have exceeded their cleanup levels.   
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CONCLUSIONS AND RECOMMENDATIONS 

Based on our field observations and the analytical test results, we present the following: 

• Groundwater samples collected from the monitoring wells did not contain GRO, or 
BTEX compounds that exceed their cleanup levels.  DRO in monitoring well MW-5 
exceeded the DRO cleanup level in September 2005.  This anomalous result may be 
attributable to high turbidity. 

• We recommend that the ADOT&PF continue groundwater monitoring at the site to verify 
decreasing trends of DRO in the monitoring wells and that the detection of DRO in MW-
5 is likely due to high turbidity.     

LIMITATIONS 

This report presents the analytical results from a limited number of groundwater samples and 
should not be construed as a comprehensive study of groundwater quality at the site.  The 
samples were intended to evaluate the presence or absence of contaminants at the locations 
selected; detectable levels of petroleum hydrocarbons may be present at other locations.  It was 
also not our intent to detect the presence of groundwater affected by contaminants other than 
those for which laboratory analyses were performed.  No conclusions can be drawn on the 
presence or absence of other contaminants.  

The data presented in this letter report should be considered representative of the time of our site 
observations and sample collection.  Changes in site conditions can occur with time because of 
natural forces or human activity. 





TABLE 1
 GROUNDWATER RESULTS

ADOT & PF East Fork Maintenance Station

SHANNON & WILSON, INC.

Well Date Depth to 
Water GRO DRO Benzene Toluene Ethyl- 

benzene
p&m-

Xylenes o-Xylene

(feet) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

MW-1 6/1/2001 3.12 nd (0.0900)/ 
nd (0.0900)* 0.847/ 0.955* nd (0.500)/ 

nd (0.500)*
nd (2.00)/    
nd (2.00)*

nd (2.00)/ 
nd (2.00)*

nd (2.00)/    
nd (2.00)*

nd (2.00)/    
nd (2.00)*

8/22/2001 4.71 0.0912 nd (0.505) nd (0.500) nd (2.00) nd (2.00) 2.17 3.60

10/11/2001 5.90 nd (0.0900) 0.795 nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

9/12/2002 4.95 nd (0.0900)/ 
nd (0.0900)*

nd (0.538)/ 
nd (0.571)

nd (0.500)/ 
nd (0.500)*

nd (2.00)/    
nd (2.00)*

nd (2.00)/ 
nd (2.00)*

nd (2.00)/    
nd (2.00)*

2.08/
2.37

7/18/2003 2.53 nd (0.0900) 0.429 nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

7/30/2005 6.98 nd (0.0900) nd (0.417) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

MW-2 6/1/2001 3.60 nd (0.0900) nd (0.500) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

8/22/2001 6.15 nd (0.0900) nd (0.505) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

10/11/2001 5.76 nd (0.0900) 0.890 nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

9/12/2002 4.86 nd (0.0900) nd (0.515) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

7/18/2003 2.56 nd (0.0900) nd (0.313) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

7/30/2005 6.90 nd (0.0900) 1.05 nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)
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TABLE 1
 GROUNDWATER RESULTS

ADOT & PF East Fork Maintenance Station

SHANNON & WILSON, INC.

Well Date Depth to 
Water GRO DRO Benzene Toluene Ethyl- 

benzene
p&m-

Xylenes o-Xylene

(feet) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

MW-4 6/1/2001 1.85 0.12 0.810 nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

8/22/2001 6.32 0.404/
0.343*

1.020/      
0.997*

nd (0.500)/ 
nd (0.500)*

nd (2.00)/    
nd (2.00)*

2.53/
3.07*

4.06/      
2.58*

6.77/      
7.69*

10/11/2001 3.94 0.374/
0.366*

1.49/
1.45*

nd (0.500)/
nd (0.500)*

nd (2.00)/
nd (2.00)*

nd (2.00)/
nd (2.00)*

3.33/      
3.62*

3.94/      
4.30*

9/12/2002 3.36 0.191 1.69 nd (0.500) nd (2.00) nd (2.00) nd (2.00) 4.40

7/18/2003 1.22 0.0981/     
nd (0.0900)

0.459/   
0.513

nd (0.500)/
nd (0.500)*

nd (2.00)/
nd (2.00)*

nd (2.00)/
nd (2.00)*

nd (2.00)/
nd (2.00)*

2.93/
nd (2.00)*

7/30/2005 6.32 0.114/   
0.111

1.13/       
1.17

nd (0.500)/
nd (0.500)*

nd (2.00)/
nd (2.00)*

nd (2.00)/
nd (2.00)*

nd (2.00)/
nd (2.00)*

3.30/
3.02

MW-5 6/1/2001 1.35 nd (0.0900) nd (0.500) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

8/22/2001 4.71 nd (0.0900) nd (0.500) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

9/12/2002 3.46 nd (0.0900) nd (0.510) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

7/18/2003 1.59 nd (0.0900) nd (0.313) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

7/30/2005 5.69 nd (0.0900) 2.28 nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

Drinking 
Water Well 8/22/2001 not 

measured nd (0.0900) nd (0.521) nd (0.500) nd (2.00) nd (2.00) nd (2.00) nd (2.00)

Notes: GRO - gasoline range organics
DRO - diesel range organics
"nd" - result less than the practical quantification limit (PQL) shown.
BOLD indicates exceedance of ADEC groundwater cleanup level (18 AAC 75.345)
* - results of field duplicate sample
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