
 

					
	

 

 

 

DATE: January 13, 2016 
 

TO:    Mr. Russell Grandel, Alaska Railroad Corporation (ARRC) 
 

 

FROM:   Michael Boese, Fairbanks Environmental Services 
 

RE:  2015 Soil Removal Report, Rev1 
ARRC Hurricane Siding 
Alaska Railroad Milepost 281.5, Alaska 
ADEC Hazard ID – 23545 / File ID – 2258.26.008 

 
 
EXECUTIVE SUMMARY 
 
On July 28, 2015, Fairbanks Environmental Services (FES), and its subcontractor Pinnacle Construction, 
removed approximately 100 cubic yards (cy) of petroleum, oil, and lubricants (POL)-contaminated soil 
from the Alaska Railroad Corporation (ARRC) Hurricane Siding site.  The Hurricane Siding site is located 
at Milepost 171 of the Parks Highway, Alaska (Figure 1).  Excavation and associated sampling was 
performed under the oversight of a qualified person (Mike Boese) as required by Title 18 of the Alaska 
Administrative Code, Chapter 75.  Soil removal efforts focused on removal of the most contaminated soil 
above the water table; the goal of the excavation was to remove all accessible soil with diesel range 
organics (DRO) concentrations exceeding the Alaska Department of Environmental Conservation (ADEC) 
Method Two soil inhalation and ingestion exposure routes (Under 40 Inch Zone) of 12,500 milligrams per 
kilogram (mg/kg) and 10,250 mg/kg, respectively.   
 
The source area was bisected by eight buried electrical lines (which were exposed prior to excavation 
activities using a vacuum truck), consequently two excavations were dug – one on either side of the 
utility lines.  The first excavation measured approximately 250 square feet (sf) and was north of the 
electrical lines (North Excavation).  The second excavation was dug south of the electrical lines (South 
Excavation) and measured approximately 400 sf. 
 
A photoionization detector (PID) instrument was used to guide excavation activities.  Initially, surface soil 
samples were collected in the general vicinity of the source area to evaluate whether the surface soils 
could be segregated from the contaminated soil.  The decision to forgo soil segregation was made based 
on elevated field screening results in surface soil samples.  All excavated soil, including the soil excavated 
using the vacuum truck to expose buried utilities, was removed from the site.  Consequently, no 
laboratory samples were collected from overburden soil. 
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Removal activities focused on excavating accessible soil with the highest PID results from above the 
water table.  Screening results from actively excavated soil in both excavations consistently exceeded 500 
parts per million (ppm), but tended to decrease significantly as the excavations were expanded laterally.  
However, elevated PID results were noted in remaining soil near utility lines, near the foundation, and in 
the floor of the excavations (primarily the North Excavation).  One laboratory sample was collected from 
the North Excavation and two laboratory samples were collected from the South Excavation during 
excavation activities to document the condition of soil being removed from the site; DRO concentrations 
in all three excavated soil samples were greater than the targeted 10,250 milligrams per kilogram 
(mg/kg) cleanup level indicating that excavation activities targeted the source area.   
 
After excavation limits had been obtained, confirmation samples were collected from the limits of both 
excavations for PID screening.  Samples collected from the locations with the highest PID results were 
sent to the laboratory for analysis of benzene, toluene, ethylbenzene, and xylenes (BTEX), gasoline range 
organics (GRO), DRO, and residual range organics (RRO).  Laboratory results indicate that although 
pockets of residual soil contamination remain onsite, the removal action was successful at removing 
accessible source area soil above the water table.  
 
All excavated soil was loaded into ARRC rail cars and covered in plastic sheeting for transportation to 
Anchorage.  In Anchorage, the excavated soil was loaded into dump trucks and transported to Alaska Soil 
Recycling (ASR) for thermal treatment. 
 
1.0 INTRODUCTION 
 
1.1  Site Description 
The ARRC Hurricane Siding is located at Railroad Milepost 281.5 near Hurricane, Alaska (Figure 1).  The 
project was limited to an area immediately west of the ARRC mainline at 62.9775 N and 149.6403 W.  A 
tool shed, an abandoned foundation, the Hurricane Section House, and the excavations are illustrated on 
Figure 2.   
 
1.2 Tank Removal and Previous Investigations 
In 1990, two underground storage tanks (USTs) were removed from the ARRC Hurricane Siding site 
including one 500-gallon gasoline UST and one 7,500-gallon diesel UST.  At that time, laboratory 
analytical data indicated that elevated concentrations of total petroleum hydrocarbons (TPH) remained at 
the south end of the diesel UST excavation area.  
 
During the 2009 investigation, both GRO and DRO were detected in soil samples west and southwest of 
the former diesel UST excavation area (Clarus Technologies LLC [Clarus], 2010) at concentrations in 
excess of ADEC Method Two migration to groundwater cleanup levels (300 mg/kg and 250 mg/kg, 
respectively).  Laboratory results from soil borings indicated GRO concentrations as high as 936 mg/kg in 
the vadose zone (2 to 3 feet below ground surface [bgs]), and as high as 736 mg/kg at the groundwater 
interface (5 to 6 feet bgs).  DRO concentrations as high as 84,400 mg/kg were detected in soil samples 
collected from the vadose zone, and DRO concentrations as high as 6,920 mg/kg were detected in 
samples collected at the groundwater interface.  The highest DRO results were from boring B5 at a depth 
of 2 to 3 feet bgs, but elevated DRO results (>10,000 mg/kg) were also detected in borings B1 and B2 at 
the same depth interval.  Elevated GRO concentrations occurred in samples exhibiting elevated DRO 
results. 
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In 2011, four additional soil borings were advanced and sampled, and they were subsequently converted 
to monitoring wells (RSE-1, RSE-2, RSE-3, and RSE-4) in order to further delineate petroleum 
contamination in groundwater at the site.  Although no soil results exceeded ADEC Method Two cleanup 
levels during the 2011 investigation, the DRO concentrations in the groundwater sample from 
downgradient monitoring well RSE-4 slightly exceeded the ADEC Table C groundwater cleanup level of 
1.5 milligrams per liter (mg/L) (Restoration Science and Engineering, 2012). 
 
Monitoring wells RSE-1 through RSE-4 were sampled annually between 2012 and 2014 to further 
evaluate groundwater conditions at the site.  Groundwater samples were analyzed for BTEX, GRO, DRO, 
and RRO.  The 2013 and 2014 samples were also analyzed for natural attenuation parameters dissolved 
(field filtered) iron and sulfate.  No contaminants exceeded Table C cleanup levels during 2012 (FES, 
2012), but both DRO and RRO exceeded in RSE-3 during 2013 (FES, 2013).  DRO also exceeded the 
cleanup level in RSE-3 during the 2014 groundwater monitoring event, but the DRO concentration was 
less than the concentration detected in 2013.  Changes noted in natural attenuation parameter 
concentrations indicate that anaerobic biodegradation of hydrocarbons has occurred; elevated ferrous 
iron concentrations (indicative of iron reduction) and reduced sulfate concentrations (indicative of sulfate 
reduction) were detected in both wells that historically contained petroleum hydrocarbons (RSE-3 and 
RSE-4) relative to background concentrations (RSE-1 and RSE-2).  Groundwater flow direction remained 
to the north-northwest.   
 
2.0 WORK PERFORMED 
 
With the exception of the deviations noted in Section 2.7, fieldwork was performed in accordance with 
the approved work plan (FES, 2015).  FES, in conjunction with contractor Pinnacle Construction, removed 
approximately 100 cy of diesel-contaminated soil from the source area.  The goal of the work was to 
remove soil with DRO concentrations exceeding the ADEC Method Two soil inhalation and ingestion 
exposure routes (Under 40 Inch Zone) of 12,500 milligrams per kilogram (mg/kg) and 10,250 mg/kg, 
respectively.  ADEC-qualified person Mike Boese provided excavation oversight and environmental 
sampling services.  Site photographs are included in Appendix A. 
 
2.1  Soil Sample Collection Method 
Soil samples were collected for both field screening and laboratory analysis, and were collected prior to, 
during, and after excavation activities.  Screening sample locations and PID results were documented in a 
field book during field efforts.  Analytical samples from the final limits of excavation were collected from 
soil which field screening indicated was the most contaminated; this sampling strategy tends to depict a 
worst case contaminant concentration scenario and may not represent locations where screening levels 
were lower.  All soil samples were collected from freshly exposed soil (analytical samples were not 
collected from the PID screening plastic bags) according to ADEC guidance in a manner that minimizes 
loss of volatile compounds.   
 
Soil samples for field screening purposes were collected with a spade shovel or scoop and placed directly 
into quart-sized sealable plastic bags.  Soil samples for laboratory analysis were collected using new 
stainless steel spoons; freshly exposed soil was scooped directly into pre-labeled sample jars.  Soil 
samples for volatile analysis were immediately covered in surrogated methanol.  Soil samples were stored 
in a cooler containing frozen gel ice until they were submitted to the project laboratory SGS North 
America (SGS) in Anchorage, Alaska. 
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All laboratory soil samples were relinquished to SGS in Anchorage, Alaska and analyzed for BTEX, GRO, 
DRO, and RRO using methods 8021B, AK101, AK102, and AK103. 
 
2.2  Pre-Excavation Activities 
On July 27, 2015, prior to excavation work, 12 surface soil samples were collected from hand-excavated 
holes at a depth of approximately 9 to 12 inches for screening purposes.  Results are discussed in Section 
3.1. 
 
Underground utilities were located and marked prior to our arrival as shown in Photograph 1 (Appendix 
A).  A vacuum truck was used to expose the existing buried electrical lines (Photograph 3) in three 
locations; a total of eight parallel lines were exposed on July 27, 2015.  One of the eight lines branched 
off towards the tool shed.  The locations of the electrical lines are shown on Figures 2 through 5. 
 
A total 3 cy of soil was removed by the vacuum truck; the soil was dumped on a plastic liner and, 
because of a notable petroleum odor, was immediately placed into a rail car using the loader. 
 
2.3  Soil Excavation Process and Soil Sampling 
Contaminated soil was excavated by Pinnacle Construction on July 28, 2015, using a 200 series 
excavator; soil excavation was guided by Mike Boese of FES using PID data and field observations.  
Excavated soil was loaded directly into a 3 cy loader bucket and then transported over the train tracks 
and placed directly into one of two open top rail cars (50 cy capacity each) staged on the side rail (inset, 
Figure 2).  The loader bucket was filled over the active excavation to mitigate spreading of potentially 
contaminated soil.   
 
Soil samples were collected from the following locations: 

 Surface soils (prior to excavation activities – discussed in Section 2.2);  

 Soil being actively excavated (interim soil samples); and  

 Residual soil from the final limits of the excavations.   
 
A total of 12 screening and 3 interim laboratory samples were collected during soil removal efforts to 
guide excavation activities; associated soil was loaded into rail cars and removed from the site.  A total of 
38 screening and 14 laboratory samples were then collected from the final limits of the excavations to 
document contaminant concentrations in remaining soils.  The sample frequency collected from the 
excavations met Work Plan requirements and the ADEC requirements listed in Table 2B of the Draft Field 
Sampling Guidance (ADEC, 2010).  Results of interim and excavation confirmation samples are presented 
in Section 3.2 and 3.3, respectively. 
 
2.4  Survey 
The horizontal limits of the excavations, key site features, and soil sample locations were surveyed using 
a Trimble XH global positioning system (GPS).  Due to time constraints, the location of the 12 active 
excavation PID samples were not measured with the GPS; however, the approximate locations (shown on 
Figure 3) were documented on field sketches. 
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2.5  Offsite Soil Transportation and Remediation 
An ADEC-approved contaminated soil transport, treatment, and disposal form was obtained prior to 
offsite soil transportation.  The copy of the signed form is included in Appendix B. 
 
The soil in the rail cars was covered and transported from the site to the Anchorage Rail Yard.  Upon 
arrival in Anchorage, the rail cars were unloaded onto a liner at ARRC’s Anchorage Rail Yard using the 
side dump capabilities, and were then loaded into dump trucks, covered, and transported to the Alaska 
Soil Recycling (ASR) facility on Spar Avenue for thermal treatment (see photographs 13 and 14 in 
Appendix A).  A total of 131.61 tons of diesel-contaminated soil was delivered to ASR on August 24, 
2015.  A copy of the tonnage is included in Appendix B. 
 
2.6  Site Restoration 
Upon completion of sampling and field documentation, the excavations were backfilled.  The South 
Excavation was backfilled first.  Approximately 100 cy of fill material was trucked in from a pit near 
Cantwell, Alaska.  The loose material was placed in the open excavations using the loader, and then 
compacted in lifts using the excavator bucket and a vibrating compactor.  The final soil elevation matched 
the existing grade. 
 
2.7  Deviations to the Work Plan 
The following Work Plan deviations were noted.   
 

 The decision to forgo soil segregation was made based on elevated field screening results in 
surface soil samples.  All excavated soil, including the soil excavated using the vacuum truck to 
expose buried utilities, was removed from the site.  Consequently, no stockpiles were generated 
and no laboratory samples were collected from overburden soil. 

 Since the buried utilities bisected the source area, two excavations (one on either side of the 
buried electrical lines) were dug instead of one.  Each excavation was treated independently and 
the sample frequencies for each excavation met the requirements of ADEC’s Draft Field Sampling 
Guidance (ADEC, 2010).   

 Lastly, since ARRC’s borrow pit located on the west side of the Parks Highway was inaccessible 
during field operations (the borrow site was being used for helicopter operations), clean fill was 
obtained from a commercial pit located near Cantwell, Alaska. 

 
3.0  SOIL SAMPLE RESULTS 
 
This section discusses soil sample results.  Two excavations (North and South) were dug, one on either 
side of the buried electrical lines.  Both excavations were guided by PID results and field observations 
and were advanced to a depth that was just above the groundwater table.  Soil consisted primarily of 
brown gravelly sand that was stained gray in areas with notable contamination.   
 
PID screening results are presented in Table 1.  BTEX, GRO, and DRO results are also included for 
comparison to PID results.  In general, the highest PID readings corresponded with the highest BTEX, 
GRO, and DRO results.  One exception was the PID result from excavation confirmation sample C2-3; the 
PID result from this location was the highest recorded during the field effort (3,591 ppm); however, the 
corresponding laboratory results were generally lower than other samples exhibiting elevated PID results.  
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The reason for the anomaly is unknown.  Also note that PID readings during active excavation were 
terminated at 500 ppm due to filter fouling and the extended time it took for the instrument to return to 
zero.   
 
Laboratory samples are summarized on Table 2.  Active excavation sample results, North Excavation 
confirmation sample results, and South Excavation confirmation sample results are included on Tables 3, 
4, and 5, respectively.  PID screening and laboratory results are also presented on Figures 3, 4, and 5. 
 
3.1  Results of Surface Screening 
PID results from the 12 surface soil samples ranged from 0.1 ppm to 738.1 ppm as shown on Figure 2.  
Three surface soil screening samples (SS-7, SS-10, and SS-11) exceeded the 25 ppm threshold listed in 
the Work Plan.  Based on the elevated PID concentrations noted in surface soils within the source area, 
segregation of potentially uncontaminated overburden soil was not attempted.  Surface soil within 
excavation boundaries (including soil from the three surface locations above the threshold) was loaded 
into rail cars and removed from the site.   
 

3.2  Results of Active Excavation (Interim) Samples 
The approximate locations of the 12 interim excavation samples, collected during active excavation 
activities, are shown on Figure 3.  Six interim samples were collected from each excavation.  PID results 
from the North Excavation ranged from 28.7 ppm to >500 ppm, and PID results from the South 
Excavation ranged from 14.5 ppm to >500 ppm.  The majority (8 of 12) of the interim excavation 
samples exhibited PID readings >500 ppm.   
 
Interim laboratory samples were collected from the three locations where screening samples exhibited 
elevated PID readings (EX-2, EX-7, and EX-9) and were sent to the project laboratory for analysis.  All 
three laboratory samples exhibited DRO results in excess of the targeted 10,250 mg/kg ADEC cleanup 
level (ingestion exposure route for the Under 40 Inch Zone) indicating that excavation activities targeted 
the source area.  In addition, DRO and GRO concentrations in all three laboratory samples exceeded the 
migration to groundwater cleanup levels.  Screening and DRO results from excavated soil samples are 
included in Table 1, Table 3, and Figure 3. 
 
3.3  North Excavation Results 
The area located north of the buried electrical lines (North Excavation) was excavated first; the 
excavation was bounded to the east and south by buried electrical lines and to the west by an existing 
foundation (Figure 3) and at depth by the presence of groundwater.  Approximately 35 cy of soil was 
removed from the 250 sf excavation.  Groundwater was located at approximately 4.5 feet bgs, and the 
depth of the North Excavation was approximately 4 feet bgs.  A 6-inch-thick coal layer approximately 2 to 
2.5 feet bgs was identified in the western and northern walls. 
 
A total of 10 floor and 7 sidewall screening samples were collected from the final limits of the North 
Excavation.  Sidewall samples from the North Excavation were collected from a depth of 2.5 feet bgs.  
PID results in floor samples ranged from 211 ppm to 2,952 ppm, and PID results in sidewall samples 
ranged from 39.8 ppm to 2,419 ppm.  All but one of the floor samples and approximately half of the 
sidewall samples exhibited elevated PID readings (>500 ppm).  The highest field screening results in the 
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North Excavation were located on the southern (nearest the electrical lines) and southwestern (nearest 
the foundation) extent as shown in Figure 4.   
 
Two floor and four sidewall samples were collected from locations exhibiting the highest PID reading for 
laboratory analysis.  Results indicate that DRO concentrations in floor samples ranged from 6,140 mg/kg 
to 44,000 mg/kg, and DRO concentrations ranged from 1,640 mg/kg to 13,900 mg/kg in sidewall 
samples.  The 44,000 mg/kg result in confirmation sample C1-29 was the highest DRO result measured 
during the field effort.  One floor (C1-29) and one sidewall sample (C1-37 [and field duplicate C1-39]) 
exceeded the 10,250 mg/kg cleanup goal; however, over-excavation in these areas was impeded by the 
presence of groundwater and the foundation.  In addition, the following analytes exceeded migration to 
groundwater cleanup levels:  benzene in C1-29, C1-36, and C1-37 (and field duplicate C1-39); GRO in 
samples C1-29 and C1-37 (and field duplicate C1-39); and DRO in all six laboratory confirmation samples.   
 
Screening and laboratory results are also shown in Tables 1 and 4 and in Figure 4.   
 
3.4  South Excavation Results 
The area located south of the buried electrical lines (South Excavation) was excavated last.  
Approximately 65 cy was removed from the 400 sf South Excavation (Figure 5).  Groundwater was 
located at approximately 5 feet bgs, and most of the area was excavated to a depth of 4.5 feet bgs.  The 
western extent of the South Excavation, however, was curtailed at approximately 3 feet bgs (2.5 feet 
above the water table), based on field observations and screening results indicating lack of 
contamination.   
 
A total of 12 floor and 9 sidewall samples were collected from the final limits of the South Excavation.  
Sidewall samples from the South Excavation were consistently collected from a depth of 2.5 feet bgs.  
PID results in floor samples ranged from 8.9 ppm to 3,591 ppm, and PID results in sidewall samples 
ranged from 1.2 ppm to 1,275 ppm.  Only 4 of the 12 floor samples and only 1 of the 9 sidewall samples 
exhibited elevated PID readings (>500 ppm).  The highest screening results in the South Excavation were 
located on the northern extent of the excavation (nearest to the buried electrical lines) as shown in 
Figure 5. 
 
Three floor and five sidewall samples were collected from the locations with the highest PID readings for 
laboratory analysis.  Results indicate that DRO concentrations in floor samples ranged from 277 mg/kg to 
17,400 mg/kg, and DRO concentrations ranged from 23.3 mg/kg to 1,460 mg/kg in sidewall samples.  
One floor sample (C2-7) exceeded the 10,250 mg/kg cleanup goal; however, over-excavation in that area 
was impeded by the presence of groundwater.  In addition, two samples (C2-3 and C2-5) exceeded the 
migration to groundwater cleanup level for GRO, and six samples (C2-3 [and field duplicate C2-40], C2-5, 
C2-7, C2-15, and C2-21) exceeded the migration to groundwater pathway for DRO.  No other analytes 
exceeded cleanup levels.   
 
Screening and laboratory results are also shown in Tables 1 and 5 and in Figure 5. 
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4.0 DATA QUALITY SUMMARY 
 
Soil samples were collected and analyzed in accordance with the approved Work Plan (FES 2015) with 
one exception: no samples were collected from overburden soil since it exhibited elevated PID readings 
and was removed from the site. 
 
All project samples were analyzed by SGS of Anchorage, Alaska.  The laboratory is approved by the State 
of Alaska through the Contaminated Sites Program for the contaminant methods employed.  All samples 
were shipped in a single sample data group (SDG) and assigned the SGS report number 1154000.  A 
copy of the laboratory report is included in Appendix C. 
 
The chemical data were evaluated in order to assess whether they met data quality objectives and were 
acceptable for project use.  The findings of the review are documented in the ADEC Laboratory Data 
Review Checklist (Appendix D).  Overall, the review process deemed the soil data acceptable for project 
use.  No data were rejected pursuant to FES’s data quality review, and all analytical data may be used for 
project purposes.  However, the following notable issues may have impacted project data quality: 
 

 Elevated surrogate recoveries were noted in several GRO samples as a result of matrix 
interference.  The GRO results in affected samples were qualified as high estimates (QH).  The 
GRO concentrations in samples EX-09, C2-3, C2-5, C2-15, C1-29, and C1-37 (and field duplicate 
C1-39) may have been impacted since they were high biased and exceeded the migration to 
groundwater cleanup level. 

 Field duplicate precision for sample pair C2-3/C2-40 exceeded the 50% criterion for GRO and 
several individual volatile compounds (toluene, ethylbenzene, m+p-xylenes, and o-xylenes).  The 
lack of field precision could indicate a heterogeneous matrix or poor sample technique.  The 
affected results were qualified as estimates with Q.  Impact to GRO data is notable because the 
primary sample was above the migration to groundwater cleanup level but the field duplicate 
result was below the cleanup level. 

 
5.0 CONCLUSIONS AND RECOMMENDATIONS 
 
A total of 100 cy of POL-contaminated soil was removed from the Hurricane Siding site.  Two excavations 
were dug, one on either side of buried electrical utilities which bisected the source area.  The footprints 
of the North and South Excavation were approximately 250 sf and 400 sf, respectively.  The size of the 
excavations was impeded by the buried utilities and a shallow groundwater table.   
 
Overall, screening and laboratory confirmation sample results indicate that the bulk of the accessible 
source area soil with DRO concentrations in excess of the 10,250 mg/kg cleanup goal was removed from 
the site.  The sampling strategy employed to document residual contamination for this project (collecting 
laboratory samples from locations with the highest screening levels) tends to bias the laboratory results 
high.  Nevertheless, a total of 11 of the 14 laboratory confirmation samples were below the 10,250 
mg/kg threshold and met the goal.  The three samples that exceeded the goal (two floor and one 
sidewall) were in locations that precluded over-excavation.  In addition to those areas identified by 
elevated DRO concentrations, soil contamination in excess of the cleanup goal likely remains in limited 
quantities in surface and subsurface soils in the unexcavated area located directly between the two 
excavations (the soil directly above and below the buried electrical lines).   
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In addition, benzene, GRO, and DRO exceeded the ADEC migration to groundwater cleanup levels in 
several confirmation samples collected from the limits of the North Excavation; and GRO and DRO exceed 
the migration to groundwater cleanup levels in several confirmation samples collected from the limits of 
the South Excavation.  Historically, DRO and RRO are the only contaminants to have exceeded ADEC 
groundwater cleanup levels in samples collected from site monitoring wells.  The removal action should 
ultimately result in a decrease in groundwater concentrations with time.  Groundwater monitoring is 
recommended for 2016. 
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Table 1 - PID Screening Results
ARRC Hurricane Siding Soil Removal

Location Date
Depth 
(feet)

PID Result 
(ppm)

BTEX 
(mg/kg)

GRO 
(mg/kg)

DRO 
(mg/kg)

Description

SS-1 7/27/2015 0.75-1 0.4 - - - Pre-Excavation
SS-2 7/27/2015 0.75-1 0.5 - - - Pre-Excavation
SS-3 7/27/2015 0.75-1 0.8 - - - Pre-Excavation
SS-4 7/27/2015 0.75-1 0.7 - - - Pre-Excavation
SS-5 7/27/2015 0.75-1 0.3 - - - Pre-Excavation (South Exc.)
SS-6 7/27/2015 0.75-1 0.1 - - - Pre-Excavation (South Exc.)
SS-7 7/27/2015 0.75-1 141.7 - - - Pre-Excavation (South Exc.)
SS-8 7/27/2015 0.75-1 0.2 - - - Pre-Excavation
SS-9 7/27/2015 0.75-1 0.5 - - - Pre-Excavation
SS-10 7/27/2015 0.75-1 738.1 - - - Pre-Excavation (North Exc.)
SS-11 7/27/2015 0.75-1 344.3 - - - Pre-Excavation (North Exc.)
SS-12 7/27/2015 0.75-1 0.4 - - - Pre-Excavation (North Exc.)

EX-1 7/28/2015 2.5 28.7 - - - North Excavation
EX-2 7/28/2015 3 >500 10.4 387 17,900 North Excavation
EX-3 7/28/2015 3.5 >500 - - - North Excavation
EX-4 7/28/2015 4 >500 - - - North Excavation
EX-5 7/28/2015 3 >500 - - - North Excavation
EX-6 7/28/2015 3.5 >500 - - - North Excavation
EX-7 7/28/2015 4 >500 21.4 630 11,400 South Excavation
EX-8 7/28/2015 3.5 >500 - - - South Excavation
EX-9 7/28/2015 4 >500 25.1 627 10,900 South Excavation
EX-10 7/28/2015 3 14.5 - - - South Excavation
EX-11 7/28/2015 3 20.8 - - - South Excavation
EX-12 7/28/2015 3 66.3 - - - South Excavation

C1-22 7/28/2015 4.5 211.0 - - - North Excavation - Floor
C1-23 7/28/2015 4.5 974.6 - - - North Excavation - Floor
C1-24 7/28/2015 4.5 799.2 - - - North Excavation - Floor
C1-25 7/28/2015 4.5 506.7 - - - North Excavation - Floor
C1-26 7/28/2015 4.5 1,326 - - - North Excavation - Floor
C1-27 7/28/2015 4.5 996.8 - - - North Excavation - Floor
C1-28 7/28/2015 4.5 1,123 - - - North Excavation - Floor
C1-29 7/28/2015 4.5 2,952 35.2 467 44,000 North Excavation - Floor
C1-30 7/28/2015 4.5 1,776 - - - North Excavation - Floor
C1-31 7/28/2015 4.5 2,537 12.5 107 6,140 North Excavation - Floor
C1-32 7/28/2015 2.5 332.6 0.48 19.7 1,640 North Excavation - Sidewall
C1-33 7/28/2015 2.5 125.1 - - - North Excavation - Sidewall
C1-34 7/28/2015 2.5 39.8 - - - North Excavation - Sidewall
C1-35 7/28/2015 2.5 1,887 9.86 249 7,300 North Excavation - Sidewall
C1-36 7/28/2015 2.5 1,298 8.89 238 8,340 North Excavation - Sidewall
C1-37 7/28/2015 2.5 2,419 15.7 434 13,900 North Excavation - Sidewall
C1-38 7/28/2015 2.5 47.7 - - - North Excavation - Sidewall
C2-1 7/28/2015 5 294.5 - - - South Excavation - Floor
C2-2 7/28/2015 5 10.8 - - - South Excavation - Floor
C2-3 7/28/2015 5 3,591 10.3 310 277 South Excavation - Floor
C2-4 7/28/2015 5 29.7 - - - South Excavation - Floor
C2-5 7/28/2015 5 2,180 20.3 470 9,350 South Excavation - Floor
C2-6 7/28/2015 5 965.7 - - - South Excavation - Floor
C2-7 7/28/2015 4.5 1,774 4.74 145 17,400 South Excavation - Floor
C2-8 7/28/2015 4.5 109.8 - - - South Excavation - Floor
C2-9 7/28/2015 4 106.5 - - - South Excavation - Floor
C2-10 7/28/2015 4 14.0 - - - South Excavation - Floor
C2-11 7/28/2015 4 8.9 - - - South Excavation - Floor
C2-12 7/28/2015 4 16.7 - - - South Excavation - Floor
C2-13 7/28/2015 2.5 18.1 0.10 1.16 224 South Excavation - Sidewall
C2-14 7/28/2015 2.5 152.5 0.13 2.02 152 South Excavation - Sidewall
C2-15 7/28/2015 2.5 1,275 3.83 125 1,460 South Excavation - Sidewall
C2-16 7/28/2015 2.5 5.1 - - - South Excavation - Sidewall
C2-17 7/28/2015 2.5 2.6 - - - South Excavation - Sidewall
C2-18 7/28/2015 2.5 1.2 - - - South Excavation - Sidewall
C2-19 7/28/2015 2.5 3.7 - - - South Excavation - Sidewall
C2-20 7/28/2015 2.5 122.9 0.09 1.09 23.3 South Excavation - Sidewall
C2-21 7/28/2015 2.5 5.8 0.29 1.34 265 South Excavation - Sidewall

BTEX - benzene, toluene, ethylbenzene, and xylenes (total).  Limits of detection were used for non-detected analytes.
BTEX - DRO - diesel range organics
GRO - gasoline range organics
mg/kg - milligrams per kilogram
PID - photoionization detector instrument
ppm - parts per million (heated headspace)

Surface Soil Samples (6-12 inches below ground surface)

Active Excavation Samples (from removed soil)

Excavation Confirmation Samples (from remaining soil that was not removed)



Table 2 - Laboratory Sample Summary
ARRC Hurricane Siding Soil Removal

Sample 
Number

Sample Type Purpose Location Matrix
Sampler's 

Initials
Date Time

BTEX 
(8021B)

GRO 
(AK101)

DRO 
(AK102)

RRO 
(AK103)

Primary Samples
EX-02 Primary Excavation North Excavation Soil MB 7/28/2015 830 X X X X
EX-07 Primary Excavation South Excavation Soil MB 7/28/2015 940 X X X X
EX-09 Primary Excavation South Excavation Soil MB 7/28/2015 1015 X X X X
C1-29 Primary Confirmation North Exc - Floor Soil MB 7/28/2015 1535 X X X X
C1-31 Primary Confirmation North Exc - Floor Soil MB 7/28/2015 1530 X X X X
C1-32 Primary Confirmation North Exc - Wall Soil MB 7/28/2015 1638 X X X X
C1-35 Primary Confirmation North Exc - Wall Soil MB 7/28/2015 1642 X X X X
C1-36 Primary Confirmation North Exc - Wall Soil MB 7/28/2015 1646 X X X X
C1-37 Primary Confirmation North Exc - Wall Soil MB 7/28/2015 1650 X X X X
C2-3 Primary Confirmation South Exc - Floor Soil MB 7/28/2015 1400 X X X X
C2-5 Primary Confirmation South Exc - Floor Soil MB 7/28/2015 1403 X X X X
C2-7 Primary Confirmation South Exc - Floor Soil MB 7/28/2015 1408 X X X X
C2-13 Primary Confirmation South Exc - Wall Soil MB 7/28/2015 1506 X X X X
C2-14 Primary Confirmation South Exc - Wall Soil MB 7/28/2015 1508 X X X X
C2-15 Primary Confirmation South Exc - Wall Soil MB 7/28/2015 1510 X X X X
C2-20 Primary Confirmation South Exc - Wall Soil MB 7/28/2015 1500 X X X X
C2-21 Primary Confirmation South Exc - Wall Soil MB 7/28/2015 1502 X X X X

C1-39 Dup of C1-37 Quality Control North Exc - Wall Soil MB 7/28/2015 1654 X X X X
C2-40 Dup of C2-3 Quality Control South Exc - Floor Soil MB 7/28/2015 1410 X X X X

Trip Blank Trip Blank Quality Control Trip Blank Soil - 7/28/2015 800 X X

All samples were submitted to SGS (Anchorage) in a single cooler on July 29, 2015.
BTEX - benzene, toluene, ethylbenzene, and xylenes
DRO - diesel range organics
GRO - gasoline range organics
MB - Mike Boese
RRO - residual range organics

Field Duplicates

Quality Control Samples



Table 3 - Soil Sample Results (Active Excavation)
ARRC Hurricane Siding Soil Removal

EX-02 EX-07 EX-09 TRIP BLANK
1154000001 1154000002 1154000003 1154000020

Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight) Solid/Soil (Wet Weight)
Excavated Soil Excavated Soil Excavated Soil TRIP BLANK

North Excavation South Excavation South Excavation N/A
7/28/2015 7/28/2015 7/28/2015 7/28/2015

Method Analyte Units Result/Flag Result/Flag Result/Flag Result/Flag
8021B Benzene µg/Kg 150,000/11,000 25 17.4 J ND (121) ND (74.0) ND (6.20)
8021B Toluene µg/Kg 8,100,000/220,000 6,500 379 279 J 1120 10.7 J
8021B Ethylbenzene µg/Kg 10,100,000/110,000 6,900 190 ML 524 ND (149) ND (12.4)
8021B o-Xylene µg/Kg 7260 14100 18700 8.22 J
8021B p & m-Xylene µg/Kg 2540 6330 5060 21.9 J

AK101 GRO mg/Kg 1,400/1,400 300 387 630 627 QH 1.39 J,B
AK102 DRO mg/Kg 10,250/12,500 250 17900 11400 10900 -
AK103 RRO mg/Kg 10,000/22,000 11,000 756 QH 519 77.6 J -

SM21 2540G Total Solids % NA NA 82.6 84.0 92.8 -

1 - ADEC cleanup levels (18 AAC 75.341 Tables B1 and B2), Under 40 inch Zone.
2 - cleanup levels are for total xylenes
Results in Orange highlight exceed the Ingestion and/or Inhalation cleanup level.
Results in Yellow highlight exceed the Migration to Groundwater cleanup level.
Results in Gray highlight have LODs greater than the Migration to Groundwater level.

Data Flags:
B - Analyte was also detected in a blank sample at a similar concentration.
J - The result is an estimate value because it was reported below the limit of quantitation.
ML - The result is considered a low-biased estimate due to matrix issues.
QH - The result is considered a high estimate due to a quality control failure.

Acronyms:
DRO - diesel range organics
GRO - gasoline range organics
NA - not applicable
ND - not detected
RRO - residual range organics

Client Sample Id:

Matrix:

63,000 2

Date Sampled:
Location:

Sample Type

Lab Sample Id:
ADEC Cleanup Level1

20,300,000/ 63,000 2

Ingestion/ Inhalation
Migration to 
Groundwater

 Page 1 of 1



Table 4 - Confirmation Sample Results (North Excavation)
ARRC Hurricane Siding Soil Removal

C1-29 C1-31 C1-32 C1-35 C1-36
1154000013 1154000014 1154000015 1154000016 1154000017

Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight)
Confirmation Confirmation Confirmation Confirmation Confirmation

North Excavation - Floor North Excavation - Floor North Excavation - Wall North Excavation - Wall North Excavation - Wall
7/28/2015 7/28/2015 7/28/2015 7/28/2015 7/28/2015

Method Analyte Units Result/Flag Result/Flag Result/Flag Result/Flag Result/Flag
8021B Benzene µg/Kg 150,000/11,000 25 58.0 10.8 J ND (8.35) 11.7 J 132
8021B Toluene µg/Kg 8,100,000/220,000 6,500 336 578 ND (16.6) 208 138
8021B Ethylbenzene µg/Kg 10,100,000/110,000 6,900 1160 216 ND (16.6) 420 110
8021B o-Xylene µg/Kg 25300 8680 306 6950 5870
8021B p & m-Xylene µg/Kg 8330 3010 134 B 2270 2640

AK101 GRO mg/Kg 1,400/1,400 300 467 QH 107 QH 19.7 QH 249 QH 238 QH
AK102 DRO mg/Kg 10,250/12,500 250 44000 6140 1640 7300 8340
AK103 RRO mg/Kg 10,000/22,000 11,000 240 J 57.2 J ND (46.7) 253 342

SM21 2540G Total Solids % NA NA 80.8 70.2 85.6 88.1 81.0

1 - ADEC cleanup levels (18 AAC 75.341 Tables B1 and B2), Under 40 inch Zone.
2 - cleanup levels are for total xylenes
Results in Orange highlight exceed the Ingestion and/or Inhalation cleanup level.
Results in Yellow highlight exceed the Migration to Groundwater cleanup level.
Results in Gray highlight have LODs greater than the Migration to Groundwater level.

Data Flags:
B - Analyte was also detected in a blank sample at a similar concentration.
J - The result is an estimate value because it was reported below the limit of quantitation.
QH - The result is considered a high estimate due to a quality control failure.

Acronyms:
DRO - diesel range organics
GRO - gasoline range organics
NA - not applicable
ND - not detected
RRO - residual range organics

Client Sample Id:

Matrix:

63,000 2

Date Sampled:
Location:

Sample Type

Lab Sample Id:
ADEC Cleanup Level1

20,300,000/ 63,000 2

Ingestion/ Inhalation
Migration to 
Groundwater

Page 1 of 2



Table 4 - Confirmation Sample Results (North Excavation)
ARRC Hurricane Siding Soil Removal

Method Analyte Units
8021B Benzene µg/Kg 150,000/11,000 25
8021B Toluene µg/Kg 8,100,000/220,000 6,500
8021B Ethylbenzene µg/Kg 10,100,000/110,000 6,900
8021B o-Xylene µg/Kg
8021B p & m-Xylene µg/Kg

AK101 GRO mg/Kg 1,400/1,400 300
AK102 DRO mg/Kg 10,250/12,500 250
AK103 RRO mg/Kg 10,000/22,000 11,000

SM21 2540G Total Solids % NA NA

1 - ADEC cleanup levels (18 AAC 75.341 Tables B1 and B2), Under 40 inch Zone.
2 - cleanup levels are for total xylenes
Results in Orange highlight exceed the Ingestion and/or Inhalation cleanup level.
Results in Yellow highlight exceed the Migration to Groundwater cleanup level.
Results in Gray highlight have LODs greater than the Migration to Groundwater level.

Data Flags:
B - Analyte was also detected in a blank sample at a similar concentration.
J - The result is an estimate value because it was reported below the limit of quantitation.
QH - The result is considered a high estimate due to a quality control failure.

Acronyms:
DRO - diesel range organics
GRO - gasoline range organics
NA - not applicable
ND - not detected
RRO - residual range organics

Client Sample Id:

Matrix:

63,000 2

Date Sampled:
Location:

Sample Type

Lab Sample Id:
ADEC Cleanup Level1

20,300,000/ 63,000 2

Ingestion/ Inhalation
Migration to 
Groundwater

C1-37 C1-39 TRIP BLANK
1154000018 1154000019 1154000020

Soil/Solid (dry weight) Soil/Solid (dry weight) Solid/Soil (Wet Weight)
Confirmation Field Duplicate of C1-37 TRIP BLANK

North Excavation - Wall North Excavation - Wall N/A
7/28/2015 7/28/2015 7/28/2015
Result/Flag Result/Flag Result/Flag

26.5 J 33.8 J ND (6.20)
184 240 10.7 J
585 791 ND (12.4)
8180 10800 8.22 J
2950 3880 21.9 J

322 QH 434 QH 1.39 J,B
13900 13200 -
164 144 -

81.2 80.9 -

Page 2 of 2



Table 5 - Confirmation Sample Results (South Excavation)
ARRC Hurricane Siding Soil Removal

C2-3 C2-5 C2-7 C2-13 C2-14
1154000004 1154000005 1154000006 1154000008 1154000009

Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight)
Confirmation Confirmation Confirmation Confirmation Confirmation

Excavation 2 - Floor South Excavation - Floor South Excavation - Floor South Excavation - Wall South Excavation - Wall
7/28/2015 7/28/2015 7/28/2015 7/28/2015 7/28/2015

Method Analyte Units Result/Flag Result/Flag
8021B Benzene µg/Kg 150,000/11,000 25 24.3 J 19.1 J ND (25.1) ND (7.35) ND (10.9)
8021B Toluene µg/Kg 8,100,000/220,000 6,500 246 Q 2590 ND (50.0) 38.4 ND (21.9)
8021B Ethylbenzene µg/Kg 10,100,000/110,000 6,900 556 Q 503 138 ND (14.7) ND (21.9)
8021B o-Xylene µg/Kg 7570 Q 12900 3270 13.8 J,B 30.6 J,B
8021B p & m-Xylene µg/Kg 1920 Q 4300 1260 21.1 J,B ND (43.7)

AK101 GRO mg/Kg 1,400/1,400 300 310 Q,QH 470 QH 145 QH 1.16 J 2.02 J
AK102 DRO mg/Kg 10,250/12,500 250 277 9350 17400 224 152
AK103 RRO mg/Kg 10,000/22,000 11,000 118 97.9 185 67.4 18.3 J

SM21 2540G Total Solids % NA NA 88.9 90.5 77.2 93.2 78.9

1 - ADEC cleanup levels (18 AAC 75.341 Tables B1 and B2), Under 40 inch Zone.
2 - cleanup levels are for total xylenes
Results in Orange highlight exceed the Ingestion and/or Inhalation cleanup level.
Results in Yellow highlight exceed the Migration to Groundwater cleanup level.
Results in Gray highlight have LODs greater than the Migration to Groundwater level.

Data Flags:
B - Analyte was also detected in a blank sample at a similar concentration.
J - The result is an estimate value because it was reported below the limit of quantitation.
Q - The result is considered an estimate due to a quality control failure.
QH - The result is considered a high estimate due to a quality control failure.

Acronyms:
DRO - diesel range organics
GRO - gasoline range organics
NA - not applicable
ND - not detected
RRO - residual range organics

Client Sample Id:

Matrix:

63,000 2

Date Sampled:
Location:

Sample Type

Lab Sample Id:
ADEC Cleanup Level1

Migration to 
Groundwater

Ingestion/ Inhalation

20,300,000/ 63,000 2

Page 1 of 2



Table 5 - Confirmation Sample Results (South Excavation)
ARRC Hurricane Siding Soil Removal

Method Analyte Units
8021B Benzene µg/Kg 150,000/11,000 25
8021B Toluene µg/Kg 8,100,000/220,000 6,500
8021B Ethylbenzene µg/Kg 10,100,000/110,000 6,900
8021B o-Xylene µg/Kg
8021B p & m-Xylene µg/Kg

AK101 GRO mg/Kg 1,400/1,400 300
AK102 DRO mg/Kg 10,250/12,500 250
AK103 RRO mg/Kg 10,000/22,000 11,000

SM21 2540G Total Solids % NA NA

1 - ADEC cleanup levels (18 AAC 75.341 Tables B1 and B2), Under 40 inch Zone.
2 - cleanup levels are for total xylenes
Results in Orange highlight exceed the Ingestion and/or Inhalation cleanup level.
Results in Yellow highlight exceed the Migration to Groundwater cleanup level.
Results in Gray highlight have LODs greater than the Migration to Groundwater level.

Data Flags:
B - Analyte was also detected in a blank sample at a similar concentration.
J - The result is an estimate value because it was reported below the limit of quantitation.
Q - The result is considered an estimate due to a quality control failure.
QH - The result is considered a high estimate due to a quality control failure.

Acronyms:
DRO - diesel range organics
GRO - gasoline range organics
NA - not applicable
ND - not detected
RRO - residual range organics

Client Sample Id:

Matrix:

63,000 2

Date Sampled:
Location:

Sample Type

Lab Sample Id:
ADEC Cleanup Level1

Migration to 
Groundwater

Ingestion/ Inhalation

20,300,000/ 63,000 2

C2-15 C2-20 C2-21 C2-40 TRIP BLANK
1154000010 1154000011 1154000012 1154000007 1154000020

Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight) Soil/Solid (dry weight) Solid/Soil (Wet Weight)
Confirmation Confirmation Confirmation Field Duplicate of C2-3 TRIP BLANK

South Excavation - Wall South Excavation - Wall South Excavation - Wall South Excavation - Floor N/A
7/28/2015 7/28/2015 7/28/2015 7/28/2015 7/28/2015
Result/Flag Result/Flag Result/Flag Result/Flag Result/Flag
ND (19.8) ND (8.50) ND (11.2) ND (18.3) ND (6.20)

118 ND (17.0) 195 118 Q 10.7 J
139 ND (17.0) ND (22.3) 169 Q ND (12.4)
2730 ND (17.0) 15.6 J,B 2630 Q 8.22 J
828 ND (34.0) ND (44.5) 803 Q 21.9 J

125 QH 1.09 J,B 1.34 J,B 114 Q,QH 1.39 J,B
1460 23.3 265 386 -
137 68.7 440 196 -

89.3 87.3 85.7 95.7 -

Page 2 of 2



NOTE:

Source:  Aerial Imagery was clipped to reduce file size, and
was provided in web form by Alaska Mapped (UAF-
GINA/SDMI http://alaskamapped.org/bdl). Vicinity Map
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NOTES: 1. Laboratory confirmation samples were
collected from locations with the highest screening
values.  2. Sidewall samples (C1-32  through C1-
38) were collected from 2.5 feet below ground
surface.  3. Floor samples (C1-22 through C1-31)
were collected from 4 feet below ground surface.
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APPENDIX A 

SITE PHOTOGRAPHS 



Soil Excavation at Hurricane Siding Site 
 

 

Photograph 1 – View of site prior to excavation with Hurricane Section House in background.  View to west. 

 

 
Photograph 2 – View of surface soil screening locations installed prior to excavation.  View to southwest. 



Soil Excavation at Hurricane Siding Site 
 

 

Photograph 3 – A vacuum truck (shown) was used to expose buried utilities prior to start of excavation work. 

 

 

Photograph 4– This photograph shows the beginning of the North Excavation.  This excavation was confined by buried 
utilities (shown in white paint and in the vacuum truck excavation) and a foundation (not shown).  View to west. 



Soil Excavation at Hurricane Siding Site 
 

 

Photograph 5 – Excavated soil was loaded into the bucket and immediately placed in a railcar.  View to southwest. 

 

 

Photograph 6 – View of floor confirmation sample locations (represented by pink whiskers) and the limits of the North 
Excavation.  Foundation is on the right of photograph.  View to southwest. 



Soil Excavation at Hurricane Siding Site 
 

 

Photograph 7 – View of floor confirmation sample locations (represented by blue whiskers) and the limits of the South 
Excavation.  View to east. 

 

Photograph 8 – The locations of the excavation corners and confirmation samples were measured with a GPS.  The 
North Excavation is in the foreground and the South Excavation is in the background.  View to southwest. 



Soil Excavation at Hurricane Siding Site 
 

 

Photograph 9 – View of clean backfill being compacted in lifts in the South Excavation.  The North Excavation and tool 
shed are in the left of the photograph.  View to east. 

 

 

Photograph 10 – Active backfilling of the first North Excavation.  View to south‐southwest. 



Soil Excavation at Hurricane Siding Site 
 

 

Photograph 11 – View of site after excavation work and backfill completed.  View to south. 

 

 

Photograph 12 – View of covered soil in one of the two railcars.  Clean soil material was used to keep the plastic covers 
in place.  View to north. 



Soil Excavation at Hurricane Siding Site 
 

 

Photograph 13 – A total of 132 tons of contaminated soil was transferred from the Hurricane site to the Anchorage Yard 
using two side dump railcars.  View to northwest. 

 

Photograph 14 – The contaminated soil was loaded into dump trucks and transferred from the Anchorage Yard to Alaska 
Soil Recycling for thermal treatment.  View to northwest. 



 

Fairbanks Environmental Services Page 12 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

TRANSPORT LETTER AND ASR TONNAGE 







 

Fairbanks Environmental Services Page 12 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

LABORATORY REPORT 1154000 
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ADEC LABORATORY REVIEW CHECKLIST 
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Laboratory Data Review Checklist 
 

 
Completed by:  
 
Title:   Date:  
 
CS Report Name: Report Date:   
 
Consultant Firm: 
 
Laboratory Name: Laboratory Report Number: 

 
ADEC File Number:  ADEC RecKey Number: 
 
1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 
●Yes   No  NA (Please explain.)  Comments:  

 
b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved? 
 Yes   No  ●NA (Please explain.)  Comments:  

  
2. Chain of Custody (COC) 

a. COC information completed, signed, and dated (including released/received by)? 
 ●Yes   No  NA (Please explain.)  Comments:  

 
b. Correct analyses requested? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 
 Yes   ●No  NA (Please explain.)  Comments:  

 

Mike Boese 

Chemist  9/3/2015 

ARRC Hurricane Removal Action Report 9/16/2015 

Fairbanks Environmental Services 

SGS 1154000 

2258.26.008  

      

No samples were transferred. 

      

However, the incorrect preservative (HCl) was inadvertently indicated on the COC forms.  The 
soil samples for BTEX/GRO analysis were preserved in methanol as indicated on the Sample 
Containers and Preservatives table prepared by the laboratory (page 78 of 79 of lab report). 

The temperature blank was above the acceptable range at 6.2 °C upon arrival at the project 
laboratory.  However, the cooler temperature was acceptable (3.2 °C) and there was no impact to 
sample data.  
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b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
e. Data quality or usability affected? (Please explain.) 

Comments: 

 
4. Case Narrative 

a. Present and understandable? 
 ●Yes   No  NA (Please explain.)  Comments:  

 
b. Discrepancies, errors or QC failures identified by the lab? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
c. Were all corrective actions documented? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
d. What is the effect on data quality/usability according to the case narrative? 

Comments:
 

 

As noted in 2b, the incorrect preservative (HCl) was inadvertently indicated on the COC forms.  .  
The soil samples for BTEX/GRO analysis were preserved in methanol as indicated on the Sample 
Containers and Preservatives table prepared by the laboratory (page 78 of 79 of lab report).  There 
was no impact to data. 

Samples were reportedly in good condition. 

The temperature and methanol preservation were noted; however, there was no mention of the 
incorrect preservative listed on the COC forms. 

Impact to data quality was minor.  See 3a and 3b. 

      

There were several surrogate recovery issues, an MS/MSD recovery issue, and some sample 
dilutions (elevated reporting limits) issues noted. 

In general, the issues noted in 4b were caused by highly contaminated samples and there were no 
suitable corrective actions. 

Case narrative does not discuss data quality - it typically only lists anomalies and outliers. 
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5. Samples Results 
a. Correct analyses performed/reported as requested on COC? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
b. All applicable holding times met? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
 
c. All soils reported on a dry weight basis? 

 ●Yes   No  NA (Please explain.)  Comments:  

 
d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the 

project? 
 Yes  ● No  NA (Please explain.)  Comments:  

 
e. Data quality or usability affected?  

Comments:
 

 
6. QC Samples 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples? 
 ●Yes   No  NA (Please explain.)  Comments:  

 
ii. All method blank results less than PQL? 
 ●Yes   No  NA (Please explain.)  Comments:  

 

      

      

      

Due to required sample dilutions on highly contaminated samples, the following samples had 
Limits of Detection (LOD) reported above the ADEC soil cleanup level:  Benzene in samples EX-
07, EX-09, and C2-7.  There was only minimal impact to data since soil associated with EX-07 and 
EX-09 were removed from the site, and the Detection Limit (DL) for sample C2-7was less than the 
ADEC cleanup level. 

See comments in 5d above. 

      

However, GRO was detected in the MBs associated with Method AK101 batches VXX27670, 
VXX27675, and VXX27692 below the limit of quantitation (0.915 mg/L, 0.866 mg/L, 0.772 mg/L, 
respectively).  Consequently, the GRO concentrations in associated sample s C2-20, C2-21, and the 
Trip Blank were qualified B since these results were within 10 times the GRO concentration 
detected in the MBs.  Impact to data was minor as all the affected GRO results were two orders of 
magnitude below the groundwater cleanup level. 
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iii. If above PQL, what samples are affected? 
Comments: 

 
iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined? 
 ●Yes   No  NA (Please explain.)  Comments:  

 
v. Data quality or usability affected?  (Please explain.) 

Comments:
 

 
b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

 
i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846) 
 ●Yes   No  NA (Please explain.)  Comments:  

 
ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 

samples? 
 Yes   No  ●NA (Please explain.)  Comments:  

 
iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages) 

 ●Yes   No  NA (Please explain.)  Comments:  

 
iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%;  all 
other analyses see the laboratory QC pages) 

 ●Yes   No  NA (Please explain.)  Comments:  

 

See 6aii. 

      

See 6aii. 

      

There were no metals or inorganic analyses performed for this project.  

All LCS recoveries were acceptable.  However, ethylbenzene and o-xylene recoveries in MS/MSD 
samples performed on sample EX-02 failed acceptable criteria.  There was an elevated 
concentration of o-xylene in the parent sample, and the MS/MSD recovery criteria do not apply for 
this analyte.  The ethylbenzene result in sample EX-02 was qualified as a low estimate (ML).  
Impact to data is minor as the MS/MSD recovery failures for ethylbenzene were minor (2% and 
3%, respectively, below the lower control limit) and the ethylbenzene result in the parent sample 
was greater than 2 orders of magnitude below the ADEC cleanup level. 
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v. If %R or RPD is outside of acceptable limits, what samples are affected? 
Comments:

 

 
vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
 ●Yes   No  NA (Please explain.)  Comments:  

 
vii. Data quality or usability affected? (Use comment box to explain.) 

Comments:
 

 
c. Surrogates – Organics Only 

 
i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples? 
 Yes  ●No  NA (Please explain.)  Comments:  

 
ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages) 

 Yes  ● No  NA (Please explain.)  Comments:  

 
iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined? 

Not applicable. 

All LCS precision and accuracy criteria were acceptable.  One result was flagged based on poor 
MS/MSD accuracy, however (see 6biii). 

See 6biii.   

The Method AK102 surrogate (5a Androstane) was not measured in 11 of the 19 DRO samples 
associated with this sample data group (SDG) because of sample dilution; these samples contained 
elevated concentrations of DRO and required dilutions between 20X and 50X.  None of the 11 
DRO sample results were qualified based on sample dilution preventing surrogate recoveries. 

In addition to the DRO surrogate recoveries that were not reported (discussed in 6ci), 13 method 
AK101 GRO samples (EX-09, C2-3, C2-5, C2-7, C2-15, C1-29, C1-31, C1-32, C1-35, C1-36, C1-
37, C1-39, and C2-40) and one method AK103 sample (EX-02) had surrogate recoveries above 
acceptable control limits.  All of the GRO and RRO results in the aforementioned samples were 
qualified as high estimates (QH). 
 
Impact to GRO data is likely minor as matrix interference was the root cause of the elevated 
surrogate recoveries (11 o f the 13 samples were diluted).  There was only minor impact to seven 
GRO results reported below the cleanup level (C2-7, C2-15, C1-31, C1-32, C1-35, C1-36, and C2-
40).  The GRO results that exceeded cleanup levels (EX-09, C2-3, C2-5, C2-15, C1-29, C1-37 [and 
dup C1-39]) would have been the most likely to be affected by a high biased recovery. 
 
The method AK103 surrogate recovery exceedance was marginally high and the corresponding 
RRO result was below the associated cleanup level, so there was no impact to RRO data. 

GRO and RRO data were flagged according to 6cii.  Note that DRO results (discussed in 6ci) were 
not flagged because the surrogates were diluted out and could not be recovered. 
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 ●Yes   No  NA (Please explain.)  Comments:  
 

iv. Data quality or usability affected? (Use the comment box to explain.) 
Comments:

 

 
 
d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 
 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 
(If not, enter explanation below.) 

 ●Yes   No  NA (Please explain.)  Comments:  

 
ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  

(If not, a comment explaining why must be entered below) 
  Yes   No  ●NA (Please explain.)  Comments:  

  

 
iii. All results less than PQL? 
 ●Yes   No  NA (Please explain.)  Comments:  

 
iv. If above PQL, what samples are affected? 

Comments:
 

 
v. Data quality or usability affected? (Please explain.) 

Comments:
 

 
e. Field Duplicate 

 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 

See 6cii for discussion.  DRO results discussed in 6ci were not qualified. 

      

There was only one cooler used to transport all of the samples including the trip blank. 

However, GRO, o-xylene, m&p-xylene, and toluene were detected in the Trip Blank below the 
LOQ.  The GRO result was attributable to MB contamination – See 6aii.  The following results 
were detected within 10X the concentration detected in the Trip Blank and qualified (B): 

 o-xylene – samples C2-13, C2-14, and C2-21 
 p+m-xylene – samples C2-13 and C1-32. 

Impact to data is minor as the affected xylene results are three to four orders of magnitude below 
the ADEC soil cleanup levels. 

See 6diii. 

See 6diii. 

Field duplicates were collected at a rate of 12% (2 per 17 project soil samples).  Sample C2-40 
was a field duplicate of C2-3.  Sample C1-39 was a field duplicate of C1-37. 
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 ●Yes   No  NA (Please explain.)  Comments:  
 

ii. Submitted blind to lab? 
 ●Yes   No  NA (Please explain.)  Comments:  

 
iii. Precision – All relative percent differences (RPD) less than specified DQOs? 

(Recommended: 30% water, 50% soil)  
 
RPD (%) = Absolute value of:  (R1-R2)      
                  

                        
   x 100   

 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration

 

 Yes  ●No  NA (Please explain.)  Comments:  

 
iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 

Comments: 

 
f. Decontamination or Equipment Blank (If not used explain why). 

  Yes   No  ●NA (Please explain.)  Comments:  

 
i. All results less than PQL? 

 Yes   No  ●NA (Please explain.)  Comments: 
 

 
ii. If above PQL, what samples are affected? 

Comments:
 

 

      

Sample pair C1-37/C1-39 field duplicate precision was acceptable for all analytes. 
 
The RPD for GRO, toluene, ethylbenzene, m+p-xylenes, and o-xylene failed the 50% criterion in 
field duplicate pair C2-3/C2-40.  GRO, toluene, ethylbenzene, m+p-xylenes, and o-xylene results I 
these samples were qualified (Q) as estimates.  Impact to VOC data was minor as the affected 
toluene, ethylbenzene, m+p-xylenes, and o-xylene results were all below respective cleanup levels.  
Impact to GRO data may be more significant since the primary sample (C2-3) result was above the 
cleanup level but the field duplicate sample (C2-40) was below the cleanup level.  The higher GRO 
result was used to evaluate site conditions. 

See 6eiii. 

No decontamination blank was needed since new, stainless steel spoons were used to collect soil 
samples. 

No decon blank was needed since disposable sampling equipment was used to collect samples. 
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iii. Data quality or usability affected? (Please explain.) 

Comments:
 

 
7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

a. Defined and appropriate? 
 ●Yes   No  NA (Please explain.)  Comments:  

No data were affected.  No decontamination blank was needed. 

Results reported below the limit of quantitation (LOQ) were qualified with a J flag to indicate they 
are estimated values. 
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