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1.0 EXECUTIVE SUMMARY 

NORTECH has completed a Baseline Sampling Investigation at DNR Pit #2 and the 
surrounding vicinity on Wrangell Island, Alaska. This baseline sampling investigation was 
conducted at the request of the Alaska Department of Environmental Conservation (DEC). The 
investigation included the collection groundwater, surface water and sediment samples from the 
Repository Site (DNR Pit #2), from Pats Creek and selected tributary streams entering into Pats 
Creek and soil samples at several locations adjacent to Pats Lake along Pats Creek Road.  The 
purpose of this investigation was to characterize conditions present in the drainages exiting from 
the repository Site and selected downgradient drainages to establish baseline conditions prior 
beginning the transportation of contaminated soil material from the Wrangell Junkyard Site to 
the solid waste monofill Repository Site.   
 
A total of eight sediment samples, eight surface water samples, two groundwater samples and 
four soil samples were collected during the investigation. Each sample was analyzed for DRO, 
RRO, VOCs and Total lead.    
 
Lead was detected in seven sediment and four soil samples, all in concentrations below cleanup 
limits.  Lead was detected in only one water sample, MFD-01 at a concentration which 
exceeded the cleanup limit.  
 
DRO was not detected in any surface water or groundwater samples.  DRO was detected in one 
soil and four sediment samples.  With one exception, all DRO detections were below the 
cleanup limits.  Sample MFD-01 had a DRO concentration which exceeded the cleanup limit.   
 
RRO was not detected in any surface water or groundwater samples.  RRO was detected in for 
soil and seven sediment samples.  With one exception, all RRO results were below the cleanup 
limits.  Sample MFD-01 had an initial RRO concentration which exceeds the cleanup limit.  The 
sample was re-analyzed using silica gel cleanup techniques due to the apparent interference of 
biogenic compound biasing the original sample results.  The post silica gel analysis result was 
below the cleanup limit.  
 
With few exceptions, VOC contaminants were not detected in any of the soil, sediment, 
groundwater or surface water samples collected during the investigation. Toluene and 4-
isopropyltoluene were detected in one sediment sample (MFD-02) and Chloromethane was 
detected in one water sample (MW-13).  All results were below respective cleanup limits. 
 
Two lead-acid automotive batteries were found partially buried in the forested area immediately 
east of the vehicle and equipment parking pad at the repository site.  The batteries were 
removed from the site and transported to Juneau for disposal at the CBJ HHW Disposal facility.    
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2.0 BACKGROUND 

2.1 Site Location and Description 

This investigation was completed within the Pats Creek watershed at, and topographically 
downgradient from, DNR Pit #2 to Pats Lake on Wrangell Island, Alaska.  This baseline 
sampling investigation included samples collected from multiple locations within the area 
investigated.  For the purposes of this report, the areas of investigation are identified as: 

 The monofill repository site (DNR Pit #2) 
 Pats Creek Road  
 Pats Creek and  
 The two fish bearing tributaries to Pats Creek 

 
The repository site is located in the former borrow pit identified as DNR Rock Pit #2 located at 
56°21'11.76"N, 132°18'42.57"W in Section 4, Township 64 South, Range 84 East of the Copper 
River Meridian (Figure 2).  The Site is owned by the State of Alaska and is managed by the 
Alaska Department of Natural Resources (DNR). The Site is legally described as: 
 

Beginning at milepost 1.6 on the Pats Creek Road (Forest Road 6259 Centerline); 
Hence 130 feet @162 degrees true azimuth along the existing quarry access road to the 
beginning of the quarry back wall; hence 83 feet @131 degrees true, 38 feet @156 
degrees true, 45 feet @108 degrees true, 145 feet @130 degrees true, 45 feet @166 
degrees true, 45 feet @197 degrees true, 45 feet @232 degrees true, around the top of 
the existing quarry back wall; hence 85 feet @128 degrees true, 225 feet @38 degrees 
true, 270 feet @309 degrees true, 115 feet @219 degrees true, encompassing the area 
of potential expansion of this existing quarry for an estimated 20,000 cubic yards of Pit 
Run rock. 

 
Access to the repository Site is via Pats Creek road.  The rock pit is located approximately 1.7 
miles east of Zimovia Highway.  No structures or utilities exist at the repository Site or on any of 
the adjacent areas subject to this investigation. 
 
Pats Creek Road, also identified as Forest Road 6259, is a gravel road providing access to the 
forested highlands and timberlands of the Tongass National Forest in the northcentral portion of 
Wrangell Island.  Pats Lake is located immediately south of Pats Creek Road approximately 0.3 
miles northeast of Zimovia Highway (Figure 2).     
  
2.2 Physical Description 

The area(s) of investigation are located within the Pats Creek/Pats Lake watershed in a remote 
area of Wrangell Island.  Terrain within the watershed include densely vegetated forested 
highlands bisected and drained by numerous creeks and tributaries.  The topography of the 
watershed is characterized by moderate to steep sloping hillside which transition to flatter valley 
bottom floodplains along the creeks and tributaries that drain this watershed to the west into 
Zimovia Strait.   
 
The valley bottoms, especially in the western portion of the watershed, contain numerous 
forested wetlands and muskeg meadows.  The area surrounding Pats Lake in the western 
portion of the watershed is broad and relatively flat.  Wet grass and muskeg meadows surround 
much of the lake.   
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2.2.1 Geology 

Wrangell Island is characterized by relatively low, rugged mountains that were cut by steep-
sided glacial valleys.  Glaciation deepened pre-existing valleys to form U-shaped valleys and 
rounded mountain peaks and ridges.  The bedrock on Wrangell Island consists primarily of 
sedimentary and intrusive rocks of Cretaceous and Jurassic age.  The sedimentary rocks 
consist of marine mudstone and fine-grained, rhythmically bedded, graywacke turbidities of the 
Seymour Canal Formation.  Minor amounts of limestone are also present in the sedimentary 
complex.  Regional metamorphism has resulted in recrystallization of the sedimentary rocks to 
sericitic slate or subphyllite, with isoclinal folding and kink bands. Other rock types on the island 
include andesitic to basaltic volcanic rocks. Intrusive rocks in the vicinity of the site include small 
plutons and batholiths of granodiorite, tonalite, and subordinate quartz diorite that are part of the 
Coast Range.  Bedrock is exposed at low tide on northern Wrangell Island. Further inland, 
where covered by surficial deposits, bedrock may be more than 30 feet below land surface. 
 
2.2.2 Soils 

Soils within the area of investigation vary in terms of soil types, depths, and physical properties 
such as drainage.  A review of the United States Department of Agriculture (USDA), Natural 
Resource Conservation Service (NRCS) Soil Survey for the Stikine Area showed at unique soil 
complexes within the area investigated.  A generalized summary of Soils within the portion of 
the watershed investigated is as follows. 
 
Soils of the Kupreanof-Mitkof complex, 3 to 35 percent slopes, the Kupreanof-Mossman 
Complex, 35 to 75 percent Slopes, and the Mossman-Kupreano complex, 75-110 percent 
slopes are all soils derived primary from colluvium and glaciofluvial parent materials.  The 
primary differences between these soils are in the thicknesses of soil layers which is related to 
the steepness of the slope on which these soils are found.  A generalized soil profile for the first 
two complexes includes a thin organic humic layer overlying silty loam, gravelly silty loam, very 
gravelly coarse sandy loam to very gravelly sandy loam.  Both complexes are classified as 
somewhat poorly drained.  The Mossman-Kureanof complex is comprised of very gravelly loam 
overlying unweathered bedrock, is generally thinner and is classified as well drained. 
 
The other three soil complexes are Kushneahin-mucky peat, 0-15 percent slopes, the 
Kushneahin-Kina Association, 3 to 35 percent slopes and the Kushneahin-Maybeso complex, 3 
to 35 percent slopes.  The first is derived primary from organic parent materials and is includes 
mucky peat overlying muck (decomposed organic material) which is classified as very poorly 
drained.  Soils of the second association and the third complex are similar, being composed 
primarily of mucky peat overlying muck, and differ from the first by being situated on steeper 
slopes and classified as very poorly drained. 
 
2.2.3 Groundwater 

Groundwater data for the repository site is based on a single sampling event completed during 
the geotechnical and hydrologic investigation of the Site in January 2017.  Groundwater existed 
between 2.5 to 3.2 feet below the base floor of the repository site at the time of the January 
investigation, and flowed in a north-northeasterly direction at a measured gradient of 0.0077 feet 
per foot.  
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2.2.4 Surface Water 

The nearest surface water body to the repository Site is Pats Creek which is located 
approximately 0.1 miles south.  Pats Creek is identified by the Alaska Department of Fish & 
Game (ADF&G) Anadromous Waters Catalog ID number 108-10-100500.   
 
The nearest topographically down-gradient surface water to the repository site is an un-named 
tributary to Pats Creek with the ADF&G ID 108-10-100500-2047.  This tributary, herein referred 
to as the principal tributary, confluences with Pats Creek approximately 0.3 miles west of the 
repository site.  Although no continuous surface drainage connects the repository site to this 
tributary, this tributary indirectly receives the surface water runoff originating from the repository 
site after filtering through a forested wetland and muskeg meadow complex located to the north 
and topographically below the repository site.   
 
The watershed contains numerous tributary drainages into Pats Creek.  In general, most of 
these drainages are short, un-named, have not been cataloged by ADF&G and are of no 
consequence to this investigation.  One additional tributary creek in the watershed is of 
relevance to this investigation.  This short anadromous fish bearing tributary to Pats Creek is 
cataloged as ADFG 108-10-100500-2031 and is located approximately 0.8 miles west of the 
repository site.    
 
Pats Creek and its tributaries drain into Pats Lake approximately 0.9 miles west of the repository 
site.  Pats Lake outlets to the southwest via a continuation of Pats Creek and drains to Zimovia 
Straits approximately 0.5 miles to the southwest.  
 
Pats Lake contains several lobes that are permanently flooded and is surrounded by wet grass  
and muskeg meadows which are intermittently flooded during periods of heavy or persistent 
precipitation and/or seasonally during peak snowmelt and runoff within the watershed. Mr. Pratt 
observed lake elevation fluctuations of nearly two feet over a 24 four time period.  Similar water 
level changes were observed in Pats Creek and the principal tributaries.   
 
2.2.5 Climate 

Wrangell Island lies in the maritime climate zone and has mild winters and cool summers. Local 
vegetation consists of coastal western hemlock-Sitka spruce forest. Wrangell has a maritime 
climate characterized by small temperature variations, high humidity, and abundant 
precipitation. It has wet, cool summers and relatively mild winters.  The mean annual 
temperature is 43°F. Temperatures range from a July mean maximum of 65°F to a January 
mean minimum of 24°F. Mean annual precipitation is about 82 inches and about 62 inches of 
snow falls annually. 
 
2.3 Site History  

In February 2016, DEC and its contractors initiated an emergency response cleanup action at a 
former junkyard property known as the Wrangell (Byford) Junkyard located at mile 4 Zimovia 
Highway in Wrangell, Alaska. The junkyard property is on City and Borough of Wrangell 
property accessible by road. The cleanup was completed at the end of July 2016.  
 
The cleanup action consisted of excavation, screening, EcoBond-stabilization, and stockpiling of 
approximately 18,500 cubic yards of soil heavily contaminated with lead. The stockpiled soil is 
temporarily stored on the Junkyard site in a securely lined and covered containment cell. Post 
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stabilization sampling of the stockpiled soil by Toxicity Characteristic Leaching Procedure 
(TCLP) and Synthetic Precipitation Leaching Procedure (SPLP) testing confirmed that lead 
remaining in the soil does not leach. However, lead is still present in the material, and if 
consumed by humans, plants, or animals, the lead may have some bioavailability that is 
potentially toxic.   
 
The test results show that the stockpiled material is not a RCRA regulated hazardous waste, but 
rather polluted soil under State regulations.  The test results also confirm that the material 
meets the criteria for disposal in an unlined, solid waste monofill meeting the requirements of 
the DEC solid waste regulations 18 AAC 60. Construction of a monofill at a site on the Wrangell 
road system was the State’s selected preferred alternative for final disposition of the material.  
 
Several potential monofill sites were investigated for suitability as a final repository of the 
material.  DNR Pit #2 was selected as the repository site as it was adequately sized, has high 
walls on three sides, a bedrock floor which slopes and drains away from the pit and was fairly 
dry and clear of debris and vegetation. Furthermore, the topographic and hydrologic 
characteristics of the site are ideally suited for use as a repository as there are no drainages 
that flow into the pit. 
 
2.4 Prior Site Activities  

The chosen repository Site is DNR Pit #2 which was historically a borrow source for rock and 
aggregate.  Quarrying activities have not been conducted at the Site for numerous years.   
 
A Topographical Survey Plan was completed by R&M Engineering, Ketchikan, Alaska at the 
Site in November 2016.   
 
In January 2017, Ahtna Engineering Services, LLC (Ahtna) completed a geotechnical and 
hydrologic assessment of the repository Site.  The purpose of the investigation was to 
characterize the subsurface conditions at the site and to gather site-specific geotechnical and 
hydrological information, including rock characteristics, groundwater depth, and groundwater 
quality. This information was used, along with climatological data for the site and conceptual 
engineered cap designs, to model groundwater infiltration and evaluate the suitability of the site 
as a treated soil repository. 
 
Three exploratory borings (P-01, MW-02 and MW-03) were advanced by Discovery Drilling, 
Anchorage, Alaska at the site to characterize subsurface conditions, determine groundwater 
impacts (if any) from metals for background information, and determine depth to groundwater. 
The locations are shown on the Topographic Survey Diagram in Appendix 6.  Boring P-01 was 
completed to a depth of 34 feet bgs.  Borings MW-02 and MW-03 were terminated at the top of 
bedrock (approximately 10 ft bgs and 6 ft bgs, respectively) due to an oily sheen observed in the 
encountered groundwater.  All three borings were subsequently converted into groundwater 
monitoring wells. 
 
Groundwater sampling was conducted only at well P-01.  Oil impacts in this well were not 
observed until development of the well.  Groundwater samples (a primary and duplicate) were 
collected from P-01 and submitted to SGS laboratory and analyzed for full suite metals.  
Petroleum contaminants were not assessed in the samples.  Groundwater samples were not 
collected from MW-02 or MW-03. 
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The analysis results showed detectable concentrations of numerous metals (15 in the primary 
sample and 16 in the duplicate), only three of which (lead, barium and chromium) have specific 
DEC cleanup limits established for them.  Lead and barium were detected in both the primary 
and duplicate samples in concentrations nearly two orders of magnitude below the respective 
DEC Cleanup Limits.   
 
Total chromium (Cr) was also detected in both samples in low concentrations, but was not 
speciated to determine concentrations of CrIII versus CrIV.  However, due to the prevalence of 
naturally occurring CrIII throughout the state of Alaska, DEC has made a determination that 
sample results for total chromium detected at a site will be considered background CrIII unless 
anthropogenic contributions of CrIII or CrIV  from a source, activity or mobilization by means of 
another introduced contaminant is known or suspected.  No contributing anthropogenic sources, 
activities or mobilizations are suspected at the site. 
 
Analytical samples from this investigation indicated that baseline concentrations of metal 
contaminants are below drinking water maximum contamination levels. 

 
In June 2017, Ecology & Environment (E&E), Environmental Protection Agency (EPA) 
Superfund Technical Assessment and Response Team (START) completed the Wrangell 
Junkyard Repository Basis of Design and Design Package.  This document provides the 
engineering specifications for construction of the monofill at the Site.  
 
Between July and October 2017, preparatory construction was completed at the repository Site.  
These activities included the removal of debris and unsuitable rock and soil material from the 
repository, the construction of an access road along the east perimeter of the rock pit proving 
access to the top of the pit, the placement of a two-foot base drain layer over the bedrock floor 
of the repository and the preliminary construction of a three-foot chimney drain along the rock 
walls surrounding the monofill.  Additional activities included the construction of a French drain 
at the repository site and routine maintenance of Pats Creek Road.  
 
A Base Course Topographical Survey was completed at the Site in September 2017 after 
completion of the construction of the two-foot drain rock base for the repository site.  The survey 
was conducted by PDC Engineers, Juneau, Alaska. A Topographic Survey Diagram is included 
in Appendix 6. 
 
Further information regarding the monofill site for long term storage of the treated material can 
be found following the following link: 
http://dec.alaska.gov/spar/csp/RFPWebsiteDocuments/WrangellJunkyardRepository-
BasisofDesignandDesignPackage.pdf  
 
2.5 Known Nearby Related Concerns 

No known or nearby sites of potential environmental concern have been identified in the vicinity 
of the Site. 
 
3.0 SCOPE OF WORK 

3.1 Approved Scope of work  

The approved Scope of Work for this baseline sampling investigation included the following: 
 Collect a sample of the existing groundwater monitoring well at the Repository Site 
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 Identify the surface water drainages from the Repository Site 
 Collect a surface water sample and sediment sample from each drainage exiting from 

the Repository Site  
 Complete a walking survey to identify potential receiving bodies of water downgradient 

from the Repository Site 
 Collect surface water and sediment samples at up to six locations downgradient from the 

repository  
 Collect three soil samples from locations between Pats Creek Road and Pats Lake 
 Analyze all soil, sediment, groundwater and surface water samples for the following: 

o DRO by method AK 102    
o RRO by method AK 103    
o Total Lead by method 6020 and    
o VOCs by method SW8260 

 Provide a report documenting the investigation findings    
 
3.2 Lines of Authority 

The Alaska Department of Environmental Conservation (DEC) Spills Prevention and Response 
(SPAR) is the administrator of the project to construct a solid waste monofill for the lead 
contaminated material from the Wrangell Junkyard Cleanup Site.  This project is being 
completed under the State Emergency Cleanup Fund as ADEC AR Term Contract 18-7002-01.  
The DEC Contaminated Sites (CS) Project Manager for this effort is Sally Schlichting. 
   
NRC Alaska LLC (NRC) was awarded the contract for construction of the solid waste monofill.  
NORTECH was sub-contracted by NRC to provide qualified environmental personnel (QEPs) 
and professional environmental engineering services in support of the solid waste monofill 
construction project.  SGS Laboratory, Anchorage, Alaska was sub-contracted by NORTECH to 
provide analysis of project related samples.  
 
4.0 METHODOLOGY 

Soil and groundwater sampling for this project were completed in general accordance with the 
NORTECHs standardized field screening and laboratory sample collection methodologies.  
These methodologies have been developed based on industry standards, laboratory guidance, 
and in general accordance with the August 2017: DEC Field Sampling Guidance, 18 AAC 78 
(FSG).   
 
4.1 Contaminants of Potential Concern and Pertinent Cleanup Levels  

Based on the known contaminants in the existing stockpiled material at the Wrangell Junkyard 
Site, the contaminants of potential concern (COC) to be assessed during this baseline sampling 
effort included petroleum, oils and lubricants (POL) and Lead (Pb).  In addition, due to the 
unknown historic usage of the repository Site and the surrounding area being investigated, 
Volatile organic compounds (VOCs) may also be present and were included as potential COCs.  
For the purpose of this document, POL contaminants include diesel range organics (DRO) and 
residual range organics (RRO).     
 
The DEC Method Two cleanup levels for soil and groundwater are typically used as cleanup 
goals for sites managed through the DEC contaminated sites program.  DEC has developed the 
Method 2 cleanup levels to be protective of human health and the environment under the wide 
range of conditions found in Alaska.  These cleanup levels are provided in 18 AAC 75.  All 
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project soil samples results were compared to current DEC cleanup levels for POL and Pb in 
soil (Table B1) and groundwater (Table C) and are summarized in the following Table.   
Cleanup levels for VOC contaminants in soil and groundwater can be found in the complete 
DEC Method Two Cleanup Level Tables (Table B1 and Table C) which are included in 
Appendix 5.   

 
Site Cleanup Levels for Soil and Sediment Samples   

 
Contaminant of Concern Exposure Pathway and  

Soil Cleanup Limits mg/L 

DRO Migration to Groundwater 230 
RRO Ingestion; >40” zone 8,300 
Pb (Total) Ingestion-Direct Contact Residential 400 

Notes:  
GRO, DRO & RRO in soil were compared to ADEC Table B2-Method Two Cleanup Levels 
Pb in soil were compared to ADEC Table B1-Method Two Cleanup Levels 

 
Site Cleanup Levels for Surface Water and Groundwater   

 
Contaminant of Concern Groundwater Cleanup Limits mg/L 

DRO Migration to Groundwater 1.5 
RRO Ingestion; >40” zone 1.1 
Pb (Total) Ingestion-Direct Contact Residential 0.015 

 
  
4.2 Field Screening Equipment and Methods 

Field screening was not completed for the soil or sediment samples collected during this 
baseline sampling investigation.   
 
NORTECH personnel collected pH and Turbidity readings for each of the surface water samples 

collected from Pats Creek and its tributaries.  Turbidity and pH measurements were 
made using Oakton electronic meters. These results are included in Table 3.  

 
4.3 Laboratory Sample Collection 

NORTECHs sample collection methodology for this project was in general accordance with the 
FSG.  All surface water, groundwater, soil and sediment samples were collected using clean 
disposable sampling tools.  Samples were collected in order of volitivity directly into clean 
glassware provided by the laboratory.  Each sample was assigned a unique sample 
identification, and immediately placed in a cooler with ice prior to transportation under chain-of-
custody to the laboratory.  A minimum of one duplicate sample was collected for each ten 
samples submitted and/or for each unique sampling event, for each target analyte, and was 
submitted blind to the laboratory.   
 
Groundwater sampling was completed using a peristaltic pump and low-flow sampling 
methodologies.  Prior to sampling, the well was opened and the total depth and static water 
level were measured using a Durham Geo-Slope water level indicator.  A well volume was 
calculated based on these measurements.  The well was then purged of a minimum of five well 
volumes prior to sampling. 
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5.0 FIELD ACTIVITIES 

The baseline sampling activities documented in this report were completed between September 
28 and October 30, 2017.  For the purpose of the report, the investigation was comprised of the 
following activities discussed below: 

 Reconnaissance Survey 
 Groundwater, surface water and sediment sampling 
 Stream Flow Monitoring 
 Soil Sampling 

 
Reconnaissance Survey 
On September 28, Jason Ginter and Ron Pratt of NORTECH conducted a walking 
reconnaissance survey of the areas surrounding and topographically downgradient of the 
repository site.  The purpose of the survey was to assess the surface water runoff from the 
repository site and to identify potential surface water and sediment sampling locations 
downgradient from the Site.  A handheld GPS was used to track the path of the survey and to 
provide coordinates for potential sampling locations and features of interest identified during the 
survey.  Moderate and persistent precipitation occurred throughout the day of the survey.  
 
This survey started at the repository site.  No surface water drainages enter into the repository 
site.  The only water entering into the Site originates as precipitation falling directly into the 
repository and/or the rock walls surrounding the Site to the east, south and west.   
 
Water that enters the repository site infiltrates into a two-foot layer of rock placed as an 
engineered drainage cover over the bedrock floor of the pit.  The floor of the pit slopes gently to 
the north and water follows the contour of the bedrock to the north and into a drainage swale 
along the northern perimeter of the pit (Photos 1 through 3).  Water runoff from the repository 
discharges from site at one of two locations (Refer to Topographic Survey Diagram in Appendix 
6). Surface water runoff from the repository site is managed through a site specific Stormwater 
Pollution Prevention Plan which was prepared by NORTECH under the Alaska Pollutant 
Discharge Elimination System (APDES) permit number AKRI00000.   
 
The primary discharge from the repository is via French drain system which was constructed at 
the site.  The French drain captures the surface water runoff from the Site via the 
aforementioned perimeter drainage swale and diverts this water to the east through a coarse 
rock lined drainage ditch beneath the existing shot-rock equipment and vehicle parking pad 
(Appendix 6).  Water exiting the French drain system discharges as surface flow into a forested 
area east of the parking pad (Photo 7), and disappears to the sub-surface environment within 
approximately 30 feet of the discharge endpoint.  NORTECH personnel continued the 
reconnaissance survey through the forested area east of the parking pad down gradient to Pats 
Creek Road and no discernible surface water drainage course(s) were observed below the 
location where water exiting via the French Drain disappeared to the subsurface.   
 
The second drainage at the repository site follows the north edge of the repository site to the 
access driveway (Photo 4), then follows the driveway to Pats Creek Road and enters a roadside 
ditch there.  The water flows downslope to the west approximately seventy-five feet before 
entering a culvert which discharges to a forested slope north of Pats Creek Road (Photo 8). This 
drainage is intermittent and flows only during periods of heavy or persistent precipitation when 
the runoff volume exiting the repository site exceeds the carrying capacity of the French drain 
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system (Photos 3 and 4).  Numerous gravel check dams and velocity dissipating control 
measure were constructed within this drainage channel in accordance with the SWPPP to 
prevent erosion and contain any sediment transport from the site prior to reaching the culvert at 
Pats Creek Road. 
 
The survey was then continued from the location of the culvert outfall northwest of the repository 
site and followed the course of water flow from the culvert outfall down the forested hillside 
towards the tributary stream existing in the valley bottom to the north.  Immediately below the 
culvert outfall, the drainage exists as a series of poorly defined pools and cascades deflecting 
slightly to the northwest.  As the slope begins to lessen near the valley bottom, the drainage 
course became more ambiguous, often disappearing to the subsurface.  The bottom of the 
valley is relatively flat and is comprised of mixed forested wetlands and muskeg meadows.  
Near the bottom of the valley, the drainage disappeared entirely to the subsurface. 
 
Mr. Ginter and Mr. Pratt continued to survey the valley bottom down to a tributary creek to Pats 
Creek (herein identified as the principal tributary).  Intermittent pools and areas of observable 
flowing water were observed at various locations across the valley bottom.  Upon reaching the 
principal tributary, the survey continued following the south edge of this creek to the east to 
identify any potential drainages entering into the creek from the south.  A small channelized 
drainage of flowing water was observed entering into the principal creek from the muskeg 
meadow to the south (Photo 12).  This area was marked with the GPS unit and recorded in a 
field notebook as a potential downgradient sampling site. 
 
The survey was continued by following the principal tributary down-stream (west) to the 
confluence with Pats Creek.  From that point, the survey continued by following Pats Creek to 
the confluence with Pats Lake to the southwest.  Several small tributary streams were observed 
entering into Pats Creek and their locations were marked with the GPS unit and recorded in a 
field notebook as potential sampling sites.   
 
A total of eight locations were selected during the reconnaissance survey for the collection of 
surface water and sediment samples. Sampling locations are shown on Figures 3 through 5 and 
coordinates for each sampling location are provided in Table 4.  All eight sediment sampling 
locations were chosen at obvious deposition zones within the creeks or drainages being 
assessed.  A reciprocal surface water sample would be collected at each of the sediment 
sampling locations.  The sampling locations were chosen to assess the apparent pathway of 
water migration originating from the repository site, down gradient to Pats Lake.   
 
Groundwater, Surface Water and Sediment Sampling 
On September 29, Mr. Ginter and Mr. Pratt collected the groundwater, surface water and 
sediment samples for this investigation.  Overcast skies with no precipitation were encountered 
through the course of the sampling effort.  
 
One groundwater sample and a sample duplicate were collected from the monitoring well 
remaining in the repository site (Photo 18).  Samples MW3 and MW13 (duplicate) were 
collected from the monitoring well which is shown on Figure 5 and the Topographic Survey 
Diagram in Appendix 6).   
 
A total of eight surface water samples and eight sediment samples were collected during this 
sampling event as well.  Surface water and sediment samples MFD-01 and MFD-02 were 
collected from the two water discharge locations emanating from the repository site (Figure 5). 
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Water and sediment samples MFD-01 were collected immediately below the discharge end 
point of the French drain system near the northeastern edge of the repository Site (Photo 7).  
MFD-02 was collected immediately below the culvert outfall north of Pats Creek Road just 
outside of the repository site (Photo 8).   
 
An automotive transmission was identified by Mr. Ginter several feet beyond the discharge end 
point and directly within the flow of water discharging from the French Drain system (Photo 5).  
The surface water and sediment samples were collected several feet down-gradient from the 
transmission case.  An inspection of the immediate area surrounding the discharge end point 
was conducted and Mr. Ginter observed two lead-acid automotive batteries (Photo 6), several 
tires, a broken windshield and other miscellaneous metal, plastic, and wooden construction 
debris within a 20 foot radius of the MFD-01 sampling location.  The batteries were removed 
from the ground by Mr. Ginter and subsequently transported by NORTECH personnel to an 
appropriate disposal facility in Juneau, Alaska.   
 
The PDC-01 water and sediment samples were collected immediately downstream from a small 
drainage observed entering into the principal tributary to Pats Creek located to the north and 
topographically downgradient from the repository site (Figure 5, Photo 11).  This drainage 
originates from the muskeg meadow and forested wetland complex to the south.  The drainage 
was identified during the walking survey the previous day, at which time water was observed 
flowing from this drainage into the principal tributary.  At the time of sampling, the flow from this 
drainage was diminished to a very low volume (Phot 12).  NORTECH personnel also noted that 
the water level in the principal tributary at sampling location PDC-01 was more than two-feet 
lower at the time of sampling than had been observed the previous day during the survey. 
 
Sample location FPC-01 was collected on the south side (downstream) of the fish passage 
culvert where the primary tributary crosses beneath Pats Creek Road.  Subsequent to sampling, 
Mr. Ginter and Mr. Pratt completed stream flow measurements of the tributary as it flowed 
through the fish passage culvert. 
 
Water and sediment samples MC-US-01 and MC-DS-01 were collected upstream and 
downstream from the confluence of the primary tributary and Pats Creek, respectively (Photos 9 
and 10).  Samples ST-PC-01 (water and sediment) were collected from the confluence of a 
short un-named tributary entering into Pats Creek to the west (Photo 13).  This tributary was 
identified and marked by the Alaska Department of Fish and Game (ADFG) as a fish bearing 
stream.  The final sampling location PCM-01 was located at the mouth of Pats Creek as it 
entered into Pats Lake (Photo 14).   
 
Stream Flow Monitoring 
September 29, Mr. Ginter and Mr. Pratt conducted stream flow discharge monitoring of the 
principal tributary to Pats Creek using the Float Method.  Monitoring of the stream discharge 
were completed on the section of stream flow through the fish passage culvert beneath Pats 
Creek Road. Measurements of the culvert length, width and average depth (based on 27 depth 
measurements within the culvert) were made.  A buoyant object was floated through the culvert 
and timed with a stopwatch on nine separate occasions to develop an average speed.  Using 
these measurements, a stream flow discharge was calculated for the fish passage culvert using 
the formula Cubic Feet per Second = Area multiplied by Velocity, where Area = width x average 
depth and velocity = length divided by average time.  The final number was then multiplied by a 
factor of 0.85 to account for the differential velocity of surface flow versus subsurface flow to 
produce a calculated discharge rate of 22.67 cfs at the time of assessment.   
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Soil Sampling 
On October 30, 2017, Ron Pratt returned to Wrangell to collect soil samples from three locations 
along Pats Creek Road and the edge of Pats Lake (Figure 3 and Photos 15 through 17).  
Coordinates for each soil sampling location are provided in Table 4.  A total of four samples 
(three primary samples and a duplicate) were collected during the effort.   
 
All soil, sediment, groundwater and surface water samples collected during the investigation 
were submitted to SGS Laboratory in Anchorage Alaska for the following Analysis: 
 

 Diesel Range Organics (DRO) by test method AK 102  
 Residual Range Organics (RRO) by test method AK 103  
 Volatile Organic Compounds (VOCs) by test method EPA 8260 
 Total Lead by test method 6010 (ICP/MS) 

 
Surface water samples were also collected for Pats Creek and its tributaries for subsequent 
turbidity and pH testing which was completed by NORTECH personnel.  pH and Turbidity 
measurements are summarized in Table 3.   
 
6.0 RESULTS WITH DISCUSSION 

The sample set for this investigation included a total of four soil samples, eight surface water 
samples, eight sediment samples and two groundwater samples.  DRO, RRO and Total Lead 
results for the sediment and soil samples are summarized in Table 1.  DRO, RRO and Total 
Lead laboratory analysis results for the water samples (surface and groundwater) are 
summarized in Table 2.  Table 3 provides a QC summary of the duplicate pairs collected during 
the investigation.  All Sampling locations are show on Figures 3 through 5.  The analysis results 
are discussed in further detail below. 
 
Lead was detected in seven of the eight sediment samples, and in each of the four soil samples.  
All lead concentrations were below the ADEC Cleanup limit of 400 mg/Kg.  Lead concentrations 
ranged between 1.65 and 135 mg/Kg.  In general, the lead concentrations were below 10 mg/Kg 
with the exception of one sampling location (MFD-01 at 135 mg/Kg).  Sample MFD-01 was 
collected from the discharge end-point of the French Drain system draining the repository Site.  
Various automotive parts including tires, a transmission case and two batteries were observed 
by NORTECH personnel within 20 feet of the sampling location.  The transmission case was 
located less than five feet from the sampling location and was directly in the flow of water 
discharging from the French Drain. 
 
DRO compounds were detected in four of the eight sediment samples and one of the four soil 
samples.  Detected DRO concentrations ranged between 45.1 and 2,580 mg/Kg.  With the 
exception of sample MFD-01, all DRO concentrations were below the cleanup limit of 230 
mg/Kg.  Sample MFD-01 had a DRO concentration of 2,580 mg/Kg which exceeded the cleanup 
limit.    
 
RRO compounds were detected in seven of the eight sediment samples and each of the four 
soil samples.  One sample (MFD-01) had a detected RRO concentration of 8,830 mg/Kg which 
exceed the ADEC Cleanup limit of 8,300 mg/Kg. The remaining samples were all below the 
cleanup limits and had RRO concentrations ranging between 30.9 and 566 mg/Kg.   
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The laboratory noted that the chromatographs for the DRO and RRO analysis run of sediment 
samples MFD-01 and MFD-02 showed a graphic signature that indicated potential biogenic 
interference with the analysis results.  NORTECH requested that SGS re-run both samples 
using the silica gel process.  Each sample was then re-analyzed for DRO and RRO, and then 
re-analyzed again for DRO and RRO using the silica gel process to provide comparative results.  
The re-runs (strait and using silica gel) were analyzed outside of the 14 day hold-time.   
 
The comparative results for the re-run of sample MFD-01 did show biogenic interference with 
the DRO and RRO results.  The strait RRO result was 11,700 mg/Kg (which exceeds the 
cleanup limit) and after silica gel cleanup the sample yielded an RRO concentration of 4,130 
which was below the cleanup limit.  The strait DRO and post silica gel cleanup results were 
4,400 and 2,200 mg/Kg respectively, both exceeding the cleanup limit.   
 
DRO and RRO compounds were not detected at or above the laboratory limits of quantification 
(LOQ) in any surface water or groundwater samples collected during the investigation.   
 
Total lead was detected in one water sample above the LOQ.  Lead was detected at a 
concentration of 0.709 mg/L in sample MFD-01 which exceeds the ADEC Cleanup limit of 0.015 
mg/L.     
 
With few exceptions discussed below, no VOC compounds were detected at or above the 
laboratory LOQs in any of the soil, sediment, surface water or groundwater samples collected 
during this investigation.   
 
One VOC analyte (chloromethane) was detected in the groundwater sample duplicate MW-13 at 
a concentration of 0.00132 mg/L.  This concentration was well below the cleanup limit of 0.190 
mg/L.  Chloromethane was not detected in the primary sample MW-03 collected from the 
monitoring well. 
 
A total of two VOC analytes (toluene and 4-isopropyltoluene) were detected in sediment sample 
MFD-02.  The toluene and 4-isopropyltoluene concentrations were 0.303 and 0.0268 mg/Kg, 
respectively.  The toluene concentration was below the cleanup limit of 6.7 mg/Kg.  A cleanup 
limit for 4-isopropyltoluene has not been established. 
 
Complete copies of original laboratory reports are included in Appendix 4.  ADEC Laboratory 
Data Review Checklists (LDRCs) for the lab reports are also included in Appendix 4.  Data 
quality control is discussed for the entire data set in the following section.  This discussion is 
based on the contaminants of concern and the associated analytical methods.   
 
6.1 Quality Control Summary 

The data quality objectives for the project were to produce data of adequate quality for 
comparison to 18 AAC 75 cleanup levels.  The primary tool used to assess the quality of the 
data was the ADEC LDRC.  A LDRC was completed for each individual laboratory work order 
and is included in Appendix 4.   
 
The Case Narrative for the laboratory analysis reports includes numerous QC issues identified 
within the sample set.  The sampling for this investigation was completed under two laboratory 
work orders.  SGS work order 1177018 included the two groundwater samples, eight surface 
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water samples and eight sediment samples. SGS Work order 1179494 included the four soil 
samples. QC failures are discussed below for each work order.  
 
For work order 1177018, five of the identified QC failures related to parent samples submitted 
for analysis.  Most of these QC issues were related to surrogate recovery values which did not 
meet the QC criteria, the majority of which were attributed to matrix interference in the parent 
samples.  As noted previously, the re-analysis of sediment samples MFD-01 and MFD-02 for 
DRO and RRO using silica gel cleanup were completed out of hold time. 
  
Five QC failures were also noted related to the VOC analysis of laboratory QC samples.  Four 
of the QC failures related to recovery values and/or RPDs for one or more analyte in the matrix 
spike/matrix spike duplicate (MS/MSD) samples which did not meet the QC criteria. One QC 
failure was identified with the Laboratory Control spike (LCS) sample where several analytes 
had RPDs exceeding the QC criteria.  In each instance, the affected analytes were not detected 
above the LOQ in the associated parent sample.   
 
As noted previously, the re-analysis of sediment samples MFD-01 and MFD-02 for DRO and 
RRO using silica gel cleanup were completed out of hold time. 
 
For work order 1179494, all of the QC issues were related to VOC analysis and only one was 
related to a parent sample submitted for analysis.  The surrogate recovery for parent sasmple 
PLR-S4 did not meet QC criteria due to matrix interference in the parent samples.  Several 
analytes in the MS sample had recoveries that did not meet QC criteria and the RPD for several 
analytes did not meet QC criteria in the MSD sample.  In both cases, none of these analytes 
were detected above the LOQ in the parent sample.  Similarly, several analyte recoveries in the 
LCS sample did not meet QC criteria but these analytes were not detected in the associated 
samples above the LOQ 
 
None of the QC failures identified affect the data quality or usability of the data for the intended 
purpose of this investigation.  QC issues are discussed in further detail in the LDRC for each 
laboratory report.        
 
7.0 ANALYSIS AND DISCUSSION 

The analysis results show that lead is present in the water and that DRO and RRO 
contaminants are present in the sediment sample collected at location MFD-01 in 
concentrations exceeding their respective cleanup limits.  These results are discussed in further 
detail below.  DRO and RRO contaminants were also detected in additional sediment and soil 
samples collected during the investigation, but in concentrations that were all below the cleanup 
limits and generally at levels that merit no further discussion.   
 
At sampling location MFD-01, lead was detected in the surface water sample collected from the 
discharge location of the French Drain installed at the Site in September 2017.  Lead was also 
detected in the sediment sample collected at this location.  The sediment sample had a lead 
concentration of 135 mg/Kg which is below the cleanup limit of 400 mg/Kg.  Lead was detected 
in the water sample at a concentration of 0.709 mg/L which exceeds the cleanup limit of 0.015 
mg/L.  A source of lead contamination in the water and sediment at this location was not 
identified and has not been further investigated.     
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DRO and RRO contamination above cleanup limits were also detected in the sediment sample 
collected at location MFD-01.  The laboratory noted apparent biogenic hydrocarbon interference 
in the sample results and the sample was re-analyzed using silica gel cleanup methodology.  
While these results showed RRO concentrations below the cleanup limits, DRO concentrations 
remained above the cleanup limits.  A source of these contaminants is not known and was not 
investigated. 
 
Lead, DRO and RRO contaminants were also detected in the sediment sample collected at 
location MFD-02, just outside of the repository site along Pats Creek Road, all in concentrations 
below their respective cleanup limits.  Toluene and 4-isopropyltoluene were also detected in 
very low concentrations in this sediment sample.  No contaminants were detected above the 
laboratory LOQ in the water sample collected at this location.  
 
A known source for contamination in the water and sediment samples at the repository site was 
not identified nor investigated.  Visual petroleum impacts to the subsurface groundwater 
environment were observed by Ahtna personnel during the drilling and installation of the three 
monitoring wells (P-01, MW-2 and MW-3) at the repository Site.  An apparent source for these 
observed impact(s) was not identified and no sampling or analytical testing was completed to 
assess the impact(s) and/or to characterize potential petroleum concentrations in the 
groundwater during this investigation.  
 
Monitoring wells MW2 and P-01 were decommissioned by NRC and NORTECH personnel in 
August 2017 during preparatory construction activities at the repository Site.   MW-03 remains 
at the Site and was sampled during the baseline sampling investigation in September 2017.  
The analysis results for the sample did not show any petroleum impacts to the groundwater at 
this location.  In addition, the analytical results for the two groundwater samples (one primary 
and a duplicate) collected from MW-03 showed no detectable concentrations of DRO, RRO, 
lead or VOC compounds above the laboratory LOQ with the following exception.  
Chloromethane, was detected in the duplicate sample at a concentration of 1.32 ug/L which is 
well below the cleanup level of 190 ug/L.  This analyte was not detected in the primary sample. 
 
In August 2017, several automobiles were uncovered in the northern end of the repository site 
during the preparatory monofill construction activities.  The automobiles were removed from the 
site at this time.   
 
In September 2017, additional automotive parts including tires, a transmission case, and two 
lead-acid automotive batteries were observed in close proximity to the MFD-01 sampling 
location.  Miscellaneous wood, plastic and glass debris was also noted in this area.  The parts 
and debris were noted to be covered by rocks, moss or partially buried suggesting that these 
materials have been present at the site for some time.   
 
With the exception of the two batteries, all other items and materials remain at the site.  The 
batteries were removed from the Site by NORTECH personnel and transported to Juneau for 
disposal the City and Borough of Juneau (CBJ) Household Hazardous Waste (HHW) collection 
facility.  Receipt documents for the disposal of the batteries are included in Appendix 7.   
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8.0 CONCLUSIONS  

Based on the available Site data, the following conclusions have been developed for this 
Baseline Sampling Investigation: 
 

 DRO was detected in four of eight sediment samples and one of four soil samples   
 DRO was detected above the cleanup limit in one sample 

o DRO was detected at 2,580 mg/Kg in sample MFD-01 
 Sample MFD-01 was collected below the French Drain discharge 

endpoint at the repository site  
o DRO concentrations in the remaining samples were all below the cleanup limits 

and ranged between 23.0 and 157 mg/Kg 
 RRO was detected in seven of eight sediment samples and each of the four soil samples 
 RRO was detected above the cleanup limit in one sample 

o RRO was detected at 8,830 mg/Kg in sample MFD-01 
 Laboratory noted apparent biogenic interference in sample results 
 Sample was re-analyzed using silica gel cleanup and sample result was 

4,130 mg/Kg which is below the cleanup limit 
o RRO concentrations in the remaining samples were all below the cleanup limits 

and ranged between 30.4 and 566 mg/Kg 
 Lead was detected in four of eight sediment samples and each of the four soil samples 

o Lead concentrations were all below the cleanup limits and ranged between 1.65  
and 135 mg/Kg  

o With exception of sample MFD-01 (135 mg/Kg0 all other lead concentrations 
were below 10 mg/Kg. 

 DRO and RRO were not detected in any of the surface water or groundwater samples 
above the laboratory limits of quantification 

 Lead was detected in one surface water sample 
o MFD-01 had a lead concentration of 0.709 mg/L which exceeded the cleanup 

limit 
 Two VOC compounds were detected in trace concentrations in one sediment sample 

o Toluene was detected in sample MFD-02 at concentration of 0.303 mg/Kg which 
is below the cleanup limit 

o 4-isopropyltoluene was detected in sample MFD-02 at concentration of 0.0268  
mg/Kg and no cleanup limit has been established for this analyte 

 One VOC compound (chloromethane) was detected in groundwater sample MW-13  
o Concentration of 1.32 ug/L is below cleanup limit 
o Chloromethane was not detected in the duplicate sample MW-3 

 Two lead-acid automotive batteries were found partially buried in forested area 
immediately east of the parking pad at the repository site 

o Batteries were removed from the site and disposed of at the CBJ HHW facility 
 

  
9.0 LIMITATIONS 

NORTECH provides a level of service that is performed within the standard of care and 
competence of the environmental engineering profession.  However, it must be recognized that 
limitations exist within any site investigation.  This report provides results based on a restricted 
work scope, from the analysis and observation of a limited number of samples and for Site 
conditions which were present at the time of investigation.  Therefore, while these limitations are 
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considered reasonable and adequate for the purposes of this report, actual site conditions may 
differ and change over time.  Specifically, the unknown nature of exact subsurface physical 
conditions, sampling locations, the analytical procedures’ inherent limitations, as well as 
financial and time constraints are limiting factors.   
 

10.0 SIGNATURES OF ENVIRONMENTAL PROFESSIONALS 

Ronald J. Pratt is a Senior Environmental Scientist for NORTECH.  Mr. Pratt has a B.S. in 
Geography/Earth Science and a Masters in Environmental Studies and more than 20 year of 
professional environmental consulting experience in California, Washington, and Alaska.  Ron 
has experience conducting all phases of environmental site investigations, underground storage 
tank decommissioning/closures, underground injection well assessment and closure projects, 
contaminated site remediation projects, spill prevention countermeasure and control inspections 
and radiologic soil screening and sampling.  Mr. Pratt also has experience conducting 
stormwater pollution prevention inspections and is an Alaska Certified Erosion and Sediment 
Control Lead (AK-CESCL) DES-003.   
 
Jason Ginter, PMP, was the Project Manager for this work and was the primary contact for this 
project.  Jason has a Bachelor of Science in Chemistry from the University of Buffalo (1994).  
Jason has 24 years of experience in the environmental testing and cleanup field, with 20 years 
experience in Southeast Alaska.  He has worked on projects including all phases of 
environmental sampling, cleanup and reporting from Prudhoe Bay to Ketchikan.  His past 
projects include on-water oil spill response, Contaminated Site cleanups, Phase I ESAs, 
developing and implementing the PCB cleanup plan for a power generating plant, and Project 
Management of the Wrangell Junkyard Remediation in 2016. 
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Topographic Survey Diagram 
 
 
 
 
 
 



SUSTAINABLE ENVIRONMENT, ENERGY, 
HEALTH & SAFETY PROFESSIONAL SERVICES 

 

Https://Nortechinc.Sharepoint.Com/00-Jobs/2017/1048/Shared Documents/Reports/2017 Baseline Sampling Report-V2.Docx 

 
 
 
 
 
 
 
 

Appendix 1 
 

Figures 
  













Baseline Sampling Investigation Report 
Solid Waste Monofill Repository, Wrangell Island, Alaska 

November 15, 2017 

  

Https://Nortechinc.Sharepoint.Com/00-Jobs/2017/1048/Shared Documents/Reports/2017 Baseline Sampling Report-V2.Docx 

 
 
 
 
 
 
 
 

Appendix 2 
 

Tables 
  



Analyte Lead DRO RRO

400 230 8300

mg/Kg mg/Kg mg/Kg

Sample ID

MFD‐01 135 2580 8830 Chromatographs indicate Biogenic interference

MFD‐01
w/o Silica Gel

NA 4400 11,700 Sample re‐run for DRO without Silica Gel

MFD‐01w/ Silica Gel NA 2200 4130 Sample re‐run for DRO with Silica Gel

MFD‐02 6.64 157 566 Chromatographs indicate Biogenic interference

MFD‐02w/o Silica Gel NA 23.0J 88.4 Sample re‐run for RRO without Silica Gel

MFD‐02
w/ Silica Gel

NA 31.6U 60.5J Sample re‐run for RRO with Silica Gel

MC‐DS‐01 5.25 25.5U 25.5U

MC‐US‐01 8.57 45.1 418

FPC‐01 1.65 26.3U 30.4

PDC‐01 3.93 87.3 508

PCM‐01 1.31U 26.4U 42.4

ST‐PC‐01 2.64 26.1U 33.9

Trip Blank NA NA NA

PLR‐S1(Dup 2) 3.54 22.9U 77.2

PLR‐S4(Dup 2) 5.17 23.7U 87

PLR‐S2 6.93 93.4 454

PLR‐S3 3.64 22.8U 47.5

Trip Blank NA NA NA

Notes:

#/SHADE Analyte detected above the limits of quantification but below the cleanup limits

#/BOLD Analyte detected above the limits of quantification and above the cleanup limits

#/J Quantified concentration is an estimate

#/U Analyte was not detected at the listed limits of quantification

#/U Bold/Italics Laboratory detection limit for analyte is greater than ADEC Cleanup Limit

IDD#
Denotes duplicate sample pairings

NA Sample not analyzed for the specified analyte

Table 1

Laboratory Soil and Sediment Analysis Summary (Lead, DRO, RRO Results)

ADEC Cleanup 

Limits

September, 2016 Baseline Analysis Results

LABORATORY NOTES AND OBSERVATIONS

T1‐Pb‐POL‐soil Page 1



Analyte Lead DRO RRO pH Turbidity

0.015 1.5 1.1 NE NE

mg/L mg/L mg/L NTU

Sample ID

MFD‐01 0.709 0.577U 0.481U NA NA

MFD‐02 0.001U 0.536U 0.446U NA NA

MC‐DS‐01 0.001U 0.536U 0.446U 6.6 0.28

MC‐US‐01 0.001U 0.556U 0.463U 6.9 0.35

FPC‐01 0.001U 0.556U 0.463U 6.7 0.95

PDC‐01 0.001U 0.545U 0.455U 6.6 0.26

PCM‐01 0.001U 0.545U 0.455U 6.8 0.21

ST‐PC‐01 0.001U 0.556U 0.463U 7 0.12

MW‐03Dup‐1 0.001U 0.566U 0.463U NA NA

MW‐13Dup‐1 0.001U 0.545U 0.455U NA NA

Trip Blank NA NA NA NA NA

Notes:

#/SHADE Analyte detected above the limits of quantification but below the cleanup limits

#/BOLD Analyte detected above the limits of quantification and above the cleanup limits

#/J Quantified concentration is an estimate

#/U Analyte was not detected at the listed limits of quantification

#/U Bold/Italics Laboratory detection limit for analyte is greater than ADEC Cleanup Limit

IDD#
Denotes duplicate sample pairings

NA Sample not analyzed for the specified analyte

NE No established limit for monitored parameters

Table 2

Laboratory Surface and Groundwater Analysis Summary (Lead, DRO, RRO Results)

ADEC Cleanup Limits

September, 2016 Baseline Analysis Results

T2‐Pb‐POL‐Water Page 1



Sample ID MW‐3 MW‐13 Difference Average RPD

Analyte mg/L mg/kg mg/kg mg/kg %

DRO ND ND na na na

RRO ND ND na na na

Lead ND ND na na na

Sample ID cz190,20 cz‐002‐002 Difference Average RPD

Analyte mg/kg mg/kg mg/kg mg/kg %

DRO ND ND na na na

RRO 77.2 87 9.8 82.1 11.9%

Lead 3.54 5.17 1.63 4.355 37.4%

Notes:

ND Analyte not detected at the laboratory detection limit

na The calculation is not applicable.

RPD Relative percent difference 

Duplicate Pair 1; Groundwater 

Table 3

Quality Control Summary; Duplicate Pair Analysis

Duplicate Pair 2, Soil

T3‐QC‐Dup Page 1



Latitude Longitude

MFD‐01 56.35378 132.31133 Monofill site primary discharge via French Drain

MFD‐02 56.35398 132.31233 Monofill site secondary discharge via Pats Creek Road culvert

PDC‐01 56.35543 132.31666

South bank of Principal tributary downgradient of monofill at confluence 

of drainage from forested wetland/muskeg meadows

FPC‐01 56.35429 132.32029

West bank of Principal tributary just downstream of fish passage culvert 

beneath Pats Creek Road

MC‐US‐01 56.35260 132.32097

South bank of Principal tributary just upstream of confluenece with Pats 

Creek

MC‐DS‐01 56.35222 132.32177

North bank of Pats Creek just downstream of confluenece with Principal 

tributary

ST‐PC‐01 56.35218 132.33005

North bank of Pats Creek just downstream of confluence with short fish‐

bearing tributary

PCM‐01 56.35086 132.33337

Deposition zone just below the last log jam where Pats Creek enters into 

Pats Lake

MW‐3 56.35354 132.31179 Monitoring well in the monofill repository site

PLR‐S1 56.34970 132.33948 Pats Lake shoreline at boat launch south of camping/picinic area 1

PLR‐S2 56.35084 132.33814 Pats Lake shoreline 

PLR‐S3 56.35164 132.33644 Pats Lake shoreline near culvert south of camping/picinic area 2

Sample Location

Table 4

Baseline Sampling Locations

Sample ID Description of Sampling Locations
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Baseline Sampling Investigation Report Photos
Solid Waste Monofill, Wrangell Island, Alaska

November 15, 2017

Photo 1: Looking north from above at the monofill repository site after completion of two-foot 
base course of drain rock. Site drainage is to the north into a drainage channel along the 
west and northern edges of the repository beginning in upper left of image, then to the east. 

 
Photo 2: Looking west at the drainage channel along the northern edge of the repository site. 
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Photo 3: Looking northeast at the drainage channel along the northern edge of the repository 

site. Note surface water in portion of channel at left prior to entering the French Drain which 
diverts flow subsurface to the east beneath parking area rock pad (location of car in image). 

 
Photo 4: Looking north at continuation of secondary site drainage channel along west side of 

access driveway to the site.  Note absence of water in the drainage. This drainage provides 
overflow of water beyond carrying capacity of the French Drain system.   
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Photo 5: Looking north at sampling location MFD-01 immediately east of the French Drain 
discharge endpoint.  Note buried automotive transmission case found at sampling location.   

Photo 6: Looking east-southeast into forested area near sampling location MFD-01. Note two 
partially buried lead-acid batteries. Batteries are located within 20 feet of sample location 
MFD-01. Additional automotive and miscellaneous debris was also observe in this area. 
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Photo 7: Looking east at the discharge endpoint of the French Drain system and sampling 

location MFD-01. 

 
Photo 8: Looking southwest at sampling location MFD-02. This culvert discharges water from 

the repository site via the secondary site drainage channel, beneath Pats Creek Road and 
into a forested slope north of the Road. 
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Photo 9: Looking south at sampling location MC-US-01. Sampling location in south bank of the 
principal tributary a short distance upstream from the confluence of this tributary and Pats 
Creek. 

 
Photo 10: Looking north at sampling location MC-DS-01. Sampling location in deposition zone 

of Pats Creek a short distance downstream from the confluence of the principal tributary and 
Pats Creek. 
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Photo 11: Looking southeast at sampling location PDC-01 in the deposition zone behind log 

jam in the principal tributary downgradient from repository site. PDC-01 is just downstream 
from small channel draining forested wetland and muskeg meadows to the south. 

 
Photo 12: Looking south at the small drainage channel draining the forested wetland and 

muskeg meadows to the south into the principal tributary topographically downgradient from 
the repository Site. Sampling location PDC-01 is just right (west) of this image.   
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Photo 13: Looking north at sampling ST-PC-01 along north bank of Pats Creek immediately 

downstream from the confluence with a short, un-named fish bearing tributary creek (at 
image right). 

 
Photo 14: Looking southeast at sampling location PCM-01 in the deposition zone behind log 

where Pats Creek enters into Pats Lake. 
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Photo 15: Looking northeast at sampling location PLR-S1 between Pats Creek Road (at left) 
and Pats Lake. 

 
Photo 16: Looking northeast at sampling location PLR-S2, (just behind/right of cluster of trees) 

between Pats Creek Road (at left) and Pats Lake (at right). 
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Photo 17: Looking southwest at sampling location PLR-S1 and PLR-S2 (duplicate) at base of 

the boat ramp along the edge of Pats Lake. 

 
Photo 18: Looking northeast at monitoring well (yellow monument at image right) remaining in 

the northeastern portion of the repository site. Samples MW-3 and MW-13 (duplicate) were 
collected from this well. 
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Environmental Services – Alaska Division
Project Manager
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Note: chromatograms are included for samples MFD-01 and MFD-02, including the original analysis within holding
time, and the reanalysis (straight and SiGel cleanup) outside of holding time. The chromatograms resemble
biogenic materials, and they are not homogenous between the aliquots.
Also noted, samples 1177018-011,-012, -014 and -016 were very high in moisture content, and "J" flags have
been enabled for these samples. Results are evaluated to the DL.
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e-Sample Receipt Form

Were all water VOA vials free of headspace (i.e., bubbles ≤ 6mm)?

Note:  Identify containers received at non-compliant temperature . 
Use form FS-0029 if more space is needed.

Were all soil VOAs field extracted with MeOH+BFB?

No

***Exemption permitted for metals (e.g,200.8/6020A).

°C Therm. ID:

°C Therm. ID:

YesWere proper containers (type/mass/volume/preservative***)used?

Additional notes (if applicable):

Note to Client: Any "No", answer above indicates non-compliance with standard procedures and may impact data quality.

Yes

Running lead by 6020 per VLP.

Water trip blank in cooler 1 and Soil trip blank in cooler 2.

Do samples match COC** (i.e.,sample IDs,dates/times collected)? Yes

**Note:  If times differ <1hr, record details & login per COC.

Cooler ID:

Cooler ID:

YesWere Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?
Volatile / LL-Hg Requirements

If samples received without a temperature blank, the "cooler 
temperature" will be documented in lieu of the temperature blank & 

"COOLER TEMP" will be noted to the right.  In cases where neither a 
temp blank nor cooler temp can be obtained, note "ambient" or 

"chilled".

°C Therm. ID: D42

Cooler ID:

*If >6°C, were samples collected <8 hours ago? 

Therm. ID:°C
N/A

If <0°C, were sample containers ice free? 

Holding Time / Documentation / Sample Condition Requirements

Yes

Were analyses requested unambiguous? (i.e., method is specified for 
analyses with >1 option for analysis)

@

Yes

Were samples received within holding time?
Note: Refer to form F-083 "Sample Guide" for specific holding times.

Yes

Temperature blank compliant* (i.e., 0-6 °C after CF)?

D10

1 @Yes

Yes

N/A

@ 1.2

@

Yes

Therm. ID:

@

2Cooler ID: °C

N/A

Condition (Yes, No, N/A)

COC accompanied samples? Yes

**Exemption permitted if chilled & collected <8 hours ago, or for samples where chilling is not required

Cooler ID:

Exceptions Noted below

1.1

SGS Workorder #: 1177018 1177018
Exemption permitted if sampler hand carries/delivers.N/A

Were Custody Seals intact?  Note # & location

Review Criteria

1-F, 1-B

Chain of Custody / Temperature Requirements

F102b_SRFpm_20170131172 of 184 
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                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\101717A\
  Data File : 17010.D                                             
  Signal(s) : FID1A.ch
  Acq On    : 17 Oct 2017   5:42 pm
  Operator  : JMG
  Sample    : NAS
  Misc      :  
  ALS Vial  : 2   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Oct 18 09:52:16 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-1011G.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Thu Oct 12 15:34:24 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\101717A\
  Data File : 17012.D                                             
  Signal(s) : FID1A.ch
  Acq On    : 17 Oct 2017   5:52 pm
  Operator  : JMG
  Sample    : CCVB
  Misc      :  
  ALS Vial  : 3   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Oct 18 09:54:04 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-1011G.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Thu Oct 12 15:34:24 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\101717A\
  Data File : 17014.D                                             
  Signal(s) : FID1A.ch
  Acq On    : 17 Oct 2017   6:03 pm
  Operator  : JMG
  Sample    : CCVR
  Misc      :  
  ALS Vial  : 4   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Oct 18 09:54:27 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-1011G.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Thu Oct 12 15:34:24 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\101717A\
  Data File : 17126.D                                             
  Signal(s) : FID1A.ch
  Acq On    : 18 Oct 2017   3:37 am
  Operator  : JMG
  Sample    : 1177018011 4X

Misc      :  
  ALS Vial  : 109   Sample Multiplier: 4

  Integration File: autoint1.e
  Quant Time: Oct 18 11:09:42 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-1011G.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Thu Oct 12 15:34:24 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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1177018011 4X Reanalysis



                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\101717A\
  Data File : 17112.D                                             
  Signal(s) : FID1A.ch
  Acq On    : 18 Oct 2017   2:27 am
  Operator  : JMG
  Sample    : 1177018011 SG

Misc      :  
  ALS Vial  : 104   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Oct 18 11:04:37 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-1011G.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Thu Oct 12 15:34:24 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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1177018011 SG Reanalysis/SiGel



                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\101717A\
  Data File : 17128.D                                             
  Signal(s) : FID1A.ch
  Acq On    : 18 Oct 2017   3:47 am
  Operator  : JMG
  Sample    : 1177018012
  Misc      :  
  ALS Vial  : 110   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Oct 18 11:10:03 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-1011G.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Thu Oct 12 15:34:24 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80

-100000

0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

1200000

1300000

1400000

1500000

1600000

1700000

1800000

1900000

2000000

2100000

2200000

Time

Response_ Signal: 17128.D\FID1A.ch

R
R

O

D
T

C
<

S
ur

r>

5-
A

LP
H

A
 <

S

D
R

O

SFF2017-1011G.M Wed Oct 18 11:18:58 2017                                                  Page: 2

181 of 184 

Reanalysis



                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\101717A\
  Data File : 17114.D                                             
  Signal(s) : FID1A.ch
  Acq On    : 18 Oct 2017   2:37 am
  Operator  : JMG
  Sample    : 1177018012 SG
  Misc      :  
  ALS Vial  : 105   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Oct 18 11:05:09 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-1011G.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Thu Oct 12 15:34:24 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\100717\
  Data File : 07062.D                                             
  Signal(s) : FID1A.ch
  Acq On    :  7 Oct 2017  10:28 pm
  Operator  : JMG
  Sample    : 1177018011
  Misc      :  
  ALS Vial  : 26   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Oct 10 12:46:08 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-0921P.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Fri Sep 22 10:27:48 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)

  Data Path : Z:\10\SF\DATA\100517\
  Data File : 04092.D                                             
  Signal(s) : FID1A.ch
  Acq On    :  5 Oct 2017   8:00 pm
  Operator  : JMG
  Sample    : 1177018012 4X

Misc      :  
  ALS Vial  : 39   Sample Multiplier: 4

  Integration File: autoint1.e
  Quant Time: Oct 06 13:58:49 2017
  Quant Method : Z:\10\SF\METHOD\SFF2017-0921L.M
  Quant Title  : DRO/RRO by Method AK 102/103
  QLast Update : Fri Sep 22 10:27:48 2017
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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Nortech

1179494

Wrangell Repository

SGS Client:

SGS Project:

Project Name/Site:

Case Narrative

Refer to sample receipt form for information on sample condition.

1179494004 PSPLR-S4
8260C - Surrogate recovery for 4-bromofluorobenzene (158%) does not meet QC criteria due to matrix 
interference.

1424398 LCSVXX/31676
8260C - LCS recoveries for several analytes do not meet QC criteria. These analytes were not detected 
above the LOQ in the associated samples.

1424399 MS1179494001MS
8260C - MS recoveries for several analytes do not meet QC criteria. These analytes were not detected 
above the LOQ in the parent sample.

1424400 MSD1179494001MSD
8260C - MSD RPD for several analytes do not meet QC criteria. These analytes were not detected above 
the LOQ in the parent sample.

* QC comments may be associated with the field samples found in this report. When applicable, comments will be 
applied to the associated field samples.

SGS North America Inc.

200 West Potter Drive, Anchorage, AK 99518                

Member of SGS Group
t 907.562.2343 f 907.561.5301 www.us.sgs.com           
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e-Sample Receipt Form

SGS Workorder #: 1179494 1179494
Exemption permitted if sampler hand carries/delivers.N/A

Were Custody Seals intact?  Note # & location

Review Criteria

1 Front

Chain of Custody / Temperature Requirements

N/A

Condition (Yes, No, N/A)

COC accompanied samples? Yes

**Exemption permitted if chilled & collected <8 hours ago, or for samples where chilling is not required

Cooler ID:

Exceptions Noted below

1.4

@

Yes

Therm. ID:

@

Cooler ID: °C

1 @Yes

N/A

@

Yes

Were analyses requested unambiguous? (i.e., method is specified for 
analyses with >1 option for analysis)

@

N/A

Were samples received within holding time?

Note: Refer to form F-083 "Sample Guide" for specific holding times.

Yes

Temperature blank compliant* (i.e., 0-6 °C after CF)?

*If >6°C, were samples collected <8 hours ago? 

Therm. ID:°C

N/A

If <0°C, were sample containers ice free? 

Holding Time / Documentation / Sample Condition Requirements

Volatile / LL-Hg Requirements

If samples received without a temperature blank, the "cooler 
temperature" will be documented in lieu of the temperature blank & 

"COOLER TEMP" will be noted to the right.  In cases where neither a 
temp blank nor cooler temp can be obtained, note "ambient" or 

"chilled".

°C Therm. ID: D20

Cooler ID:

"PLR-S2" has 2x MeOH for VOC analysis.  

Do samples match COC** (i.e.,sample IDs,dates/times collected)? Yes

**Note:  If times differ <1hr, record details & login per COC.

Cooler ID:

Cooler ID:

YesWere Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?

°C Therm. ID:

°C Therm. ID:

Yes

N/A

Were all water VOA vials free of headspace (i.e., bubbles ≤ 6mm)?

Note:  Identify containers received at non-compliant temperature . 
Use form FS-0029 if more space is needed.

Were all soil VOAs field extracted with MeOH+BFB?

Yes

***Exemption permitted for metals (e.g,200.8/6020A).

Were proper containers (type/mass/volume/preservative***)used?

Additional notes (if applicable):

Note to Client: Any "No", answer above indicates non-compliance with standard procedures and may impact data quality.
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Laboratory Data Review Checklist 

Completed by: Ronald Pratt

Title: Senior Environmental Scientist Date: Nov 2, 2017

CS Report Name: Wrangell Monofill Repository Report Date: Oct 20, 2017

Consultant Firm: NORTECH

Laboratory Name: SGS Laboratory Report Number: 1177018

ADEC File Number: ADEC RecKey Number:

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

       Comments:Yes No NA (Please explain.)

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?

       Comments:

all samples analyzed at SGS

NA (Please explain)Yes No

2. Chain of Custody (COC)

a. COC information completed, signed, and dated (including released/received by)?

       Comments:NA (Please explain)Yes No

b. Correct analyses requested?
       Comments:

COC error requested lead analysis by 6020, not 6010.  Lab analyzed using 6010 

NA (Please explain)Yes No

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

       Comments:

2 coolers submitted, temperatures were 1.1 and 1.2 degrees upon arrival at lab

NA (Please explain)Yes No
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b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
    Volatile Chlorinated Solvents, etc.)?

       Comments:NA (Please explain)Yes No

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

       Comments:NA (Please explain)Yes No

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

       Comments:NA (Please explain)Yes No

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

       Comments:

Data quality/usability not affected

a. Present and understandable?

4. Case Narrative

       Comments:NA (Please explain)Yes No

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

       Comments:

a total of 10 QC failures identified related to VOC analysis, 5 related to parent samples and surrogate 
recoverys that did not meet QC citeria.  $ related to MS/MSD with recoveries for one or more analyte 
outside of QC criteria. One surrogate recovery for DRO analysis failed QC criteria. DRO and RRO re-
analysis of two samples using silica gel cleanup was run outside of hold time.   

NA (Please explain)Yes No

c. Were all corrective actions documented?
       Comments:NA (Please explain)Yes No

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

Data quality/usability not affected
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a. Correct analyses performed/reported as requested on COC?

5. Samples Results

       Comments:NA (Please explain)Yes No

b. All applicable holding times met?

       Comments:

2 samples were re-analyzed for DRO/RRO using silica-gel cleanup method outside of hold time

NA (Please explain)Yes No

c. All soils reported on a dry weight basis?

       Comments:NA (Please explain)Yes No

       Comments:

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

NA (Please explain)Yes No

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

Data quality/usability not affected

a. Method Blank
6. QC Samples

i. One method blank reported per matrix, analysis and 20 samples?

               Comments:NA (Please explain)Yes No

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

iii. If above PQL, what samples are affected?       Comments:
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
       Comments:NA (Please explain)Yes No

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

Data quality/usability not affected

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required 
per AK methods, LCS required per SW846)

       Comments:

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

Yes No NA (Please explain)

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20  
samples?

       Comments:NA (Please explain)Yes No

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)

       Comments:

LCSD for HBN: LCS recoveries for several analytes during VOC analysis did not meet QC criteria.  The 
analytes were not detected above LOQ in any associated samples.

NA (Please explain)Yes No

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/DMSD, and 
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC 
pages)

       Comments:

MS recovery for two VOC analytes did not meet QC criteria. The analytes were not detected in parent 
sample.  MSD RPDs for several analytes were outside QC criteria.  Analytes were not detected in parent 
samples.

NA (Please explain)Yes No

v. If %R or RPD is outside of acceptable limits, what samples are affected?
       Comments:

MS/MSD % recovery and/or RPDs outside QC criteria apply to all soil matrix samples on the work order. 
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vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

       Comments:NA (Please explain)Yes No

vii. Data quality or usability affected? (Please explain)       Comments:

Data quality/usability not affected

c. Surrogates - Organics Only

i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

       Comments:NA (Please explain)Yes No

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)

       Comments:

surrogate recovery for one primary DRO sample and for five VOC samples exceeded QC criteria.

NA (Please explain)NoYes

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

       Comments:NA (Please explain)Yes No

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

Data quality/usability not affected

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.)

       Comments:Yes No NA (Please explain.)

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)

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

       Comments:Yes No NA (Please explain.)

       Comments:

iv. If above PQL, what samples are affected?

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

       Comments:

Data quality/usability not affected

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

       Comments:NA (Please explain)NoYes

ii. Submitted blind to lab?

       Comments:Yes No NA (Please explain.)

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 

       Comments:NA (Please explain)Yes No

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

Data quality/usability not affected

Yes No NA (Please explain)
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       Comments:

f. Decontamination or Equipment Blank (if applicable)

i. All results less than PQL?

       Comments:

none submitted

NA  (Please  explain)NoYes

NA (Please explain)Yes No

ii. If above PQL, what samples are affected?
       Comments:

iii. Data quality or usability affected? (Please explain.)
       Comments:

Data quality/usability not affected

a. Defined and appropriate?

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

       Comments:Yes No NA  (Please explain)

Reset Form
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Laboratory Data Review Checklist 

Completed by: Ronald Pratt

Title: Senior Environmental Scientist Date: Nov 16, 2017

CS Report Name: Wrangell Monofill Repository Report Date: Nov 16, 2017

Consultant Firm: NORTECH

Laboratory Name: SGS Laboratory Report Number: 1179494

ADEC File Number: ADEC RecKey Number:

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

       Comments:Yes No NA (Please explain.)

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?

       Comments:

all samples analyzed at SGS

NA (Please explain)Yes No

2. Chain of Custody (COC)

a. COC information completed, signed, and dated (including released/received by)?

       Comments:NA (Please explain)Yes No

b. Correct analyses requested?
       Comments:NA (Please explain)Yes No

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

       Comments:NA (Please explain)Yes No
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b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
    Volatile Chlorinated Solvents, etc.)?

       Comments:NA (Please explain)Yes No

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

       Comments:NA (Please explain)Yes No

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

       Comments:NA (Please explain)Yes No

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

       Comments:

Data quality/usability not affected

a. Present and understandable?

4. Case Narrative

       Comments:NA (Please explain)Yes No

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

       Comments:NA (Please explain)Yes No

c. Were all corrective actions documented?
       Comments:NA (Please explain)Yes No

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

Data quality/usability not affected
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a. Correct analyses performed/reported as requested on COC?

5. Samples Results

       Comments:NA (Please explain)Yes No

b. All applicable holding times met?

       Comments:NA (Please explain)Yes No

c. All soils reported on a dry weight basis?

       Comments:NA (Please explain)Yes No

       Comments:

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

NA (Please explain)Yes No

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

Data quality/usability not affected

a. Method Blank
6. QC Samples

i. One method blank reported per matrix, analysis and 20 samples?

               Comments:NA (Please explain)Yes No

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

iii. If above PQL, what samples are affected?       Comments:
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
       Comments:NA (Please explain)Yes No

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

Data quality/usability not affected

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required 
per AK methods, LCS required per SW846)

       Comments:

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

Yes No NA (Please explain)

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20  
samples?

       Comments:NA (Please explain)Yes No

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)

       Comments:

LCS for HBN: LCS recoveries for several analytes during VOC analysis did not meet QC criteria.  The 
analytes were not detected above LOQ in any associated samples.

NA (Please explain)Yes No

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/DMSD, and 
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC 
pages)

       Comments:NA (Please explain)Yes No

v. If %R or RPD is outside of acceptable limits, what samples are affected?
       Comments:
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vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

       Comments:NA (Please explain)Yes No

vii. Data quality or usability affected? (Please explain)       Comments:

Data quality/usability not affected

c. Surrogates - Organics Only

i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

       Comments:NA (Please explain)Yes No

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)

       Comments:

surrogate recovery for one primary sample exceeded QC criteria due to matrix interference with the VOC 
analysis.

NA (Please explain)NoYes

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

       Comments:NA (Please explain)Yes No

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

Data quality/usability not affected

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.)

       Comments:Yes No NA (Please explain.)

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)

       Comments:

all samples and trip blank submitted in one cooler

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

       Comments:Yes No NA (Please explain.)

       Comments:

iv. If above PQL, what samples are affected?

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

       Comments:

Data quality/usability not affected

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

       Comments:NA (Please explain)NoYes

ii. Submitted blind to lab?

       Comments:Yes No NA (Please explain.)

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 

       Comments:NA (Please explain)Yes No

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

Data quality/usability not affected

Yes No NA (Please explain)
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       Comments:

f. Decontamination or Equipment Blank (if applicable)

i. All results less than PQL?

       Comments:

none submitted

NA  (Please  explain)NoYes

NA (Please explain)Yes No

ii. If above PQL, what samples are affected?
       Comments:

iii. Data quality or usability affected? (Please explain.)
       Comments:

Data quality/usability not affected

a. Defined and appropriate?

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

       Comments:

MS and MSD RPDs for several VOC analytes did not meet QC criteria.  The analytes were not detected in 
the parent sample.

Yes No NA  (Please explain)

Reset Form
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TABLE B1. METHOD TWO – SOIL CLEANUP LEVELS TABLE (See notes for additional requirements) 

Hazardous Substance 
CAS 

Number1 

health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen (nc); 

mutagen (m) 

Arctic 
Zone2 

Under 40 
Inch 

Zone3 

Over 40 
Inch 

Zone4 Migration to 
Groundwater6 

(mg/kg) Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Acenaphthene7 83-32-9 nc 6300 4600 3800 37

Acenaphthylene7,8 208-96-8 nc 3100 2300 1900 18

Acetone 67-64-1 nc 1.0 x 105; 9 81000 65000 38

Aldrin 309-00-2 ca  0.67 0.49 0.40 0.0099

Ammonium Perchlorate 7790-98-9 nc 96 71 58 0.037

Anthracene7 120-12-7 nc 31000 23000 19000 390

Antimony (metallic) 7440-36-0 nc 55 41 33 4.6

Arsenic, Inorganic11 7440-38-2 ca 12 8.8 7.2 0.20

Barium 7440-39-3 nc 25000 20000 17000 2100

Benz[a]anthracene7 56-55-3 m 2.7 2.0 1.7 0.28
Benzaldehyde 100-52-7 nc 77010 77010 77010 0.52
Benzene7 71-43-2 ca 16 11 8.1 0.022
Benzo[a]pyrene7 50-32-8 m 0.28 0.20 0.17 0.27
Benzo[b]fluoranthene7 205-99-2 m 2.8 2.0 1.7 2.7
Benzo[g,h,i]perylene7,8 191-24-2 nc 3100 2300 1900 15000
Benzo[k]fluoranthene7 207-08-9 m 28 20 17 27
Benzoic Acid 65-85-0 nc 1.0 x 105; 9 1.0 x 105; 9 1.0 x 105; 9 200
Benzyl Alcohol 100-51-6 nc 11000 8200 6700 5.7
Beryllium and compounds 7440-41-7 nc 270 200 170 260
Bis(2-chloroethyl)ether 111-44-4 ca 4.0 2.8 2.1 0.00042
Bis(2-ethylhexyl)phthalate 117-81-7 ca 680 500 410 88
Bromobenzene 108-86-1 nc 16010 16010 16010 0.36
Bromodichloromethane 75-27-4 ca 5.3 3.6 2.6 0.0043
Bromoform 75-25-2 ca 340 240 170 0.10
Bromomethane 74-83-9 nc 15 10 7.4 0.024
Butadiene, 1,3- 106-99-0 ca 1.2 0.86 0.64 0.0012
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TABLE B1. METHOD TWO – SOIL CLEANUP LEVELS TABLE (See notes for additional requirements) 

Hazardous Substance 
CAS 

Number1 

health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen (nc); 

mutagen (m) 

Arctic 
Zone2 

Under 40 
Inch 

Zone3 

Over 40 
Inch 

Zone4 Migration to 
Groundwater6 

(mg/kg) Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Butanol, N- 71-36-3 nc 650010 650010 650010 5.3
Butyl Benzyl Phthalate 85-68-7 ca 5000 3700 3000 16
Butylbenzene, n- 104-51-8 nc 2010 2010 2010 23
Butylbenzene, sec- 135-98-8 nc 2810 2810 2810 42
Butylbenzene, tert- 98-06-6 nc 3510 3510 3510 11
Cadmium (Diet) 7440-43-9 nc 120 92 76 9.1
Carbon Disulfide 75-15-0 nc 50010 50010 50010 2.9
Carbon Tetrachloride 56-23-5 ca 13 9.1 6.6 0.021
Chlordane 12789-03-6 ca 29 22 17 0.18
Chlordecone (Kepone) 143-50-0 ca 0.95 0.70 0.58 0.0083
Chloroaniline, p- 106-47-8 ca 47 35 29 0.015
Chlorobenzene 108-90-7 nc 18010 18010 18010 0.46
Chloroform 67-66-3 ca 5.8 4.0 2.9 0.0071
Chloromethane 74-87-3 nc 250 170 120 0.61
Chloronaphthalene, Beta- 91-58-7 nc 8400 6200 5100 26
Chlorophenol, 2- 95-57-8 nc 680 510 410 0.71
Chromium(III), Insoluble Salts12 16065-83-1 nc 1.0 x 105; 9 1.0 x 105; 9 1.0 x 105; 9 1.0 x 105; 9

Chromium(VI)12 18540-29-9 m 4.9 3.9 3.2 0.089
Chrysene7 218-01-9 m 280 200 170 82
Copper 7440-50-8 nc 5500 4100 3300 370
Cresol, m- 108-39-4 nc 5500 4100 3400 6.1
Cresol, o- 95-48-7 nc 5500 4100 3400 6.2
Cresol, p- 106-44-5 nc 11000 8200 6700 12
Cumene 98-82-8 nc 5410 5410 5410 5.6
Cyanide (CN-)13 57-12-5 nc 48 34 26 0.20
Cyclohexane 110-82-7 nc 7710 7710 7710 150
DDD 72-54-8 ca 40 29 24 0.49
DDE, p,p'- 72-55-9 ca 34 25 20 0.72
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TABLE B1. METHOD TWO – SOIL CLEANUP LEVELS TABLE (See notes for additional requirements) 

Hazardous Substance 
CAS 

Number1 

health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen (nc); 

mutagen (m) 

Arctic 
Zone2 

Under 40 
Inch 

Zone3 

Over 40 
Inch 

Zone4 Migration to 
Groundwater6 

(mg/kg) Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

DDT 50-29-3 ca 33 24 20 5.1
Dibenz[a,h]anthracene7 53-70-3 m 0.28 0.20 0.17 0.87
Dibenzofuran 132-64-9 nc 130 95 77 0.97
Dibromochloromethane 124-48-1 ca 140 110 88 0.0027
Dibromoethane, 1,2- (Ethylene Dibromide) 106-93-4 ca 0.62 0.42 0.31 0.00024
Dibromomethane (Methylene Bromide) 74-95-3 nc 45 31 22 0.025
Dibutyl Phthalate 84-74-2 nc 11000 8200 6700 16
Dichlorobenzene, 1,2- 95-50-1 nc 7810 7810 7810 2.4
Dichlorobenzene, 1,3-8 541-73-1 nc 6210 6210 6210 2.3 

Dichlorobenzene, 1,4- 106-46-7 ca 31 21 15 0.037
Dichlorobenzidine, 3,3'- 91-94-1 ca 21 16 13 0.056
Dichlorodifluoromethane 75-71-8 nc 220 150 110 3.9
Dichloroethane, 1,1- 75-34-3 ca 67 46 33 0.092
Dichloroethane, 1,2- 107-06-2 ca 7.9 5.5 3.9 0.0055
Dichloroethylene, 1,1- 75-35-4 nc 480 330 240 1.2
Dichloroethylene, 1,2-cis- 156-59-2 nc 270 200 170 0.12
Dichloroethylene, 1,2-trans- 156-60-5 nc 96010 96010 96010 1.3
Dichlorophenol, 2,4- 120-83-2 nc 330 250 200 0.21
Dichlorophenoxy Acetic Acid, 2,4- 94-75-7 nc 1200 910 740 0.53
Dichloropropane, 1,2- 78-87-5 ca 16 11 8.0 0.016
Dichloropropene, 1,3- 542-75-6 ca 29 21 15 0.018
Dieldrin 60-57-1 ca 0.59 0.44 0.36 0.0047
Diethyl Phthalate 84-66-2 nc 88000 66000 54000 60
Dimethylphenol, 2,4- 105-67-9 nc 2200 1600 1300 3.2
Dimethylphthalate8 131-11-3 nc 88000 66000 54000 48
Dinitrobenzene, 1,2- 528-29-0 nc 11 8.2 6.7 0.014
Dinitrobenzene, 1,3- 99-65-0 nc 11 8.2 6.7 0.014
Dinitrobenzene, 1,4- 100-25-4 nc 11 8.2 6.7 0.014
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TABLE B1. METHOD TWO – SOIL CLEANUP LEVELS TABLE (See notes for additional requirements) 

Hazardous Substance 
CAS 

Number1 

health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen (nc); 

mutagen (m) 

Arctic 
Zone2 

Under 40 
Inch 

Zone3 

Over 40 
Inch 

Zone4 Migration to 
Groundwater6 

(mg/kg) Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Dinitrophenol, 2,4- 51-28-5 nc 220 160 130 0.34
Dinitrotoluene, 2,4- 121-14-2 ca 30 23 18 0.024
Dinitrotoluene, 2,6- 606-20-2 ca 6.3 4.7 3.8 0.0050
Dinitrotoluene, 2-Amino-4,6- 35572-78-2 nc 270 200 160 0.25
Dinitrotoluene, 4-Amino-2,6- 19406-51-0 nc 270 200 160 0.25
Dioxane, 1,4- 123-91-1 ca 100 73 58 0.012
Diphenylamine 122-39-4 nc 2800 2000 1700 4.3
Endosulfan 115-29-7 nc 820 610 500 9.3
Endrin 72-20-8 nc 33 25 20 0.61
Ethyl Chloride 75-00-3 nc 140010 140010 140010 72
Ethylbenzene7 100-41-4 ca 72 49 35 0.13
Ethylene Glycol 107-21-1 nc 1.0 x 105; 9 1.0 x 105; 9 1.0 x 105; 9 110
Fluoranthene7 206-44-0 nc 4200 3100 2500 590
Fluorene7 86-73-7 nc 4200 3100 2500 36
Formaldehyde 50-00-0 ca 430 290 210 0.011
Heptachlor 76-44-8 ca 2.2 1.6 1.3 0.0076
Heptachlor Epoxide 1024-57-3 ca 1.2 0.86 0.69 0.0019
Hexachlorobenzene 118-74-1 ca 2.8 2.0 1.5 0.0082
Hexachlorobutadiene 87-68-3 nc 3.310 3.310 3.310 0.020
Hexachlorocyclohexane, Alpha- 319-84-6 ca 1.5 1.1 0.91 0.0029
Hexachlorocyclohexane, Beta- 319-85-7 ca 5.3 3.9 3.2 0.010
Hexachlorocyclohexane, Gamma- (Lindane) 58-89-9 ca 9.9 7.4 6.0 0.016
Hexachlorocyclopentadiene 77-47-4 nc 2.0 1.4 1.0 0.0093
Hexachloroethane 67-72-1 ca  24 17 12 0.018
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 121-82-4 ca 110 79 64 0.027
Hexane, N- 110-54-3 nc 13010 13010 13010 13010

Hexanone, 2- 591-78-6 nc 380 270 210 0.11
Hydrazine 302-01-2 ca 0.79 0.55 0.40 2.9 x 10-5 
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TABLE B1. METHOD TWO – SOIL CLEANUP LEVELS TABLE (See notes for additional requirements) 

Hazardous Substance 
CAS 

Number1 

health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen (nc); 

mutagen (m) 

Arctic 
Zone2 

Under 40 
Inch 

Zone3 

Over 40 
Inch 

Zone4 Migration to 
Groundwater6 

(mg/kg) Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Indeno[1,2,3-cd]pyrene7 193-39-5 m 2.8 2.0 1.7 8.8
Isophorone 78-59-1 ca 10000 7400 6100 2.7
Isopropanol 67-63-0 nc 14000 9500 6800 1.1
Lead and Compounds14 7439-92-1 nc 400 400 400 n/a
Mercuric Chloride8 7487-94-7 nc 41 30 25 3.9 

Mercury (elemental) 7439-97-6 nc 3.110 3.110 3.110 0.36
Methanol 67-56-1 nc 1.0 x 105; 9 1.0 x 105; 9 1.0 x 105; 9 54
Methoxychlor 72-43-5 nc 550 410 340 13
Methyl Ethyl Ketone (2-Butanone) 78-93-3 nc 2300010 2300010 2300010 15
Methyl Isobutyl Ketone (4-methyl-2-pentanone) 108-10-1 nc 220010 220010 220010 18
Methyl Mercury 22967-92-6 nc 14 10 8.3 180 

Methyl tert-Butyl Ether (MTBE) 1634-04-4 ca 970 670 480 0.40
Methylene Chloride 75-09-2 nc 630 460 360 0.33
Methylnaphthalene, 1- 90-12-0 ca 6810 6810 6810 0.41
Methylnaphthalene, 2- 91-57-6 nc 420 310 250 1.3
Naphthalene7 91-20-3 ca 42 29 20 0.038
Nickel Soluble Salts 7440-02-0 nc 2600 2000 1700 340
Nitrobenzene 98-95-3 ca 63 43 31 0.0079
Nitroglycerin 55-63-0 nc 11 8.2 6.7 0.0082
Nitroguanidine 556-88-7 nc 11000 8200 6700 5.8
Nitrosodimethylamine, N- 62-75-9 m 0.036 0.026 0.020 3.3 x 10-6

Nitroso-di-N-propylamine, N- 621-64-7 ca 1.4 1.00 0.82 0.00068
Nitrosodiphenylamine, N- 86-30-6 ca 1900 1400 1200 4.6
Nitrotoluene, m- 99-08-1 nc 11 8.2 6.7 0.013
Nitrotoluene, o- 88-72-2 ca 55 41 34 0.024
Nitrotoluene, p- 99-99-0 nc 440 330 270 0.32
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 2691-41-0 nc 6700 5000 4100 9.7
Octyl Phthalate, di-N- 117-84-0 nc 1100 820 670 370
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TABLE B1. METHOD TWO – SOIL CLEANUP LEVELS TABLE (See notes for additional requirements) 

Hazardous Substance 
CAS 

Number1 

health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen (nc); 

mutagen (m) 

Arctic 
Zone2 

Under 40 
Inch 

Zone3 

Over 40 
Inch 

Zone4 Migration to 
Groundwater6 

(mg/kg) Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Pentachlorophenol 87-86-5 ca 18 13 11 0.0043
Pentaerythritol tetranitrate (PETN) 78-11-5 nc 220 160 130 0.43
Perfluorooctane Sulfonate (PFOS)20 1763-23-1 nc 2.2 1.6 1.3 0.0030
Perfluorooctanoic Acid (PFOA)20 335-67-1 nc 2.2 1.6 1.3 0.0017
Phenanthrene7,8 85-01-8 nc 3100 2300 1900 39
Phenol 108-95-2 nc 33000 25000 20000 29
Phosphorus, White 7723-14-0 nc 2.7 2.0 1.7 0.020
Polychlorinated Biphenyls (total)15 1336-36-3 ca 1.0 1.0 1.0 n/a
Propyl benzene 103-65-1 nc 5210 5210 5210 9.1
Pyrene7 129-00-0 nc 3100 2300 1900 87
Selenium 7782-49-2 nc 680 510 410 6.9
Silver 7440-22-4 nc 680 510 410 11
Styrene 100-42-5 nc 18010 18010 18010 10
TCDD, 2,3,7,8-16 1746-01-6 ca 8.2 x 10-5 6.0 x 10-5 4.9 x 10-5 3.9 x 10-6

Tetrachloroethane, 1,1,1,2- 630-20-6 ca 30 21 15 0.022
Tetrachloroethane, 1,1,2,2- 79-34-5 ca 8.8 6.1 4.4 0.0030
Tetrachloroethylene 127-18-4 nc 6810 6810 6810 0.19
Tetryl (Trinitrophenylmethylnitramine) 479-45-8 nc 270 200 170 2.5
Thallium (Soluble Salts) 7440-28-0 nc 1.4 1.00 0.83 0.19
Toluene7 108-88-3 nc 20010 20010 20010 6.7
Toxaphene 8001-35-2 ca 8.6 6.4 5.2 0.72
Trichloro-1,2,2-trifluoroethane, 1,1,2- 76-13-1 nc 74010 74010 74010 1700
Trichlorobenzene, 1,2,3- 87-61-6 nc 110 81 66 0.15
Trichlorobenzene, 1,2,4- 120-82-1 nc 65 45 32 0.082
Trichloroethane, 1,1,1- 71-55-6 nc 36010 36010 36010 32
Trichloroethane, 1,1,2- 79-00-5 nc 2.3 1.6 1.1 0.0014
Trichloroethylene 79-01-6 nc 7.1 4.9 3.5 0.011
Trichlorofluoromethane 75-69-4 nc 98010 98010 98010 41
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TABLE B1. METHOD TWO – SOIL CLEANUP LEVELS TABLE (See notes for additional requirements) 

Hazardous Substance 
CAS 

Number1 

health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen (nc); 

mutagen (m) 

Arctic 
Zone2 

Under 40 
Inch 

Zone3 

Over 40 
Inch 

Zone4 Migration to 
Groundwater6 

(mg/kg) Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Human 
Health5 
(mg/kg) 

Trichlorophenol, 2,4,5- 95-95-4 nc 11000 8200 6700 28
Trichlorophenol, 2,4,6- 88-06-2 nc 110 82 67 0.092
Trichlorophenoxyacetic Acid, 2,4,5- 93-76-5 nc 1100 820 670 0.66
Trichlorophenoxypropionic acid, -2,4,5 93-72-1 nc 880 660 540 0.55
Trichloropropane, 1,2,3- 96-18-4 m 0.089 0.066 0.054 3.1 x 10-5

Trimethylbenzene, 1,2,4- 95-63-6 nc 4310 4310 33 0.16
Trimethylbenzene, 1,3,5- 108-67-8 nc 3710 3710 3710 1.3
Tri-n-butyltin 688-73-3 nc 41 30 25 0.68
Trinitrobenzene, 1,3,5- 99-35-4 nc 3900 2900 2400 15
Trinitrotoluene, 2,4,6- 118-96-7 nc 64 47 39 0.39
Vanadium and Compounds 7440-62-2 nc 680 510 420 1100
Vinyl Acetate 108-05-4 nc 2100 1400 1000 1.1
Vinyl Chloride 75-01-4 ca 0.69 0.65 0.61 0.00080
Xylenes7 1330-20-7 nc 5710 5710 5710 1.5
Zinc and Compounds 7440-66-6 nc 41000 30000 25000 4900

See notes to table for further requirements. “n/a” means not applicable. 
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 TABLE B2.  METHOD TWO - PETROLEUM HYDROCARBON SOIL CLEANUP LEVELS 

 
Petroleum 

Hydrocarbon 
Range 

 

 
Arctic Zone2 

mg/kg 
 

Under 40 Inch Zone3 
 

Over 40 Inch Zone4 Maximum 
Allowable 

Concentrations17 
mg/kg 

 
 
Ingestion 
(mg/kg)18 

 
Inhalation 
(mg/kg)19 

 
Migration to 
Groundwater 

(mg/kg)6 

Ingestion  
(mg/kg)18 

Inhalation 
(mg/kg)19 

Migration to 
groundwater 

(mg/kg)6 

 
Ingestion 
(mg/kg)18 

Inhalation 
(mg/kg)19 

Migration to 
Groundwater 

(mg/kg)6

For Laboratory Analysis using AK Methods 101, 102, and 103
 
C6-C10 GRO 
using AK 101 

 
 

1400 

 
 

1400 
 

n/a 
 

1400 
 

1400 
 

300 

 
 

1400 
 

1400 
 

260 
 

1400
 
C10-C25 DRO 
using AK 102 

 
 

12500 

 
 

12500 
 

n/a 
 

10250 
 

12500 
 

250 

 
 

8250 
 

12500 
 

230 
 

12500
 
C25-C36 RRO 
using AK 103 

 
 

13700 

 
 

22000 
 

n/a 
 

10000 
 

22000 
 

11000 

 
 

8300 
 

22000 
 

9700 
 

22000

For Laboratory Analysis using AK Aliphatic and Aromatic Fraction Methods 101AA, 102AA, and 103AA
 
C6-C10 Aliphatics 
 

 
 

1000 

 
 

1000 
 

n/a 
 

1000 
 

1000 
 

270 

 
 

1000 
 

1000 
 

240 
 

1000 
 
C6-C10 Aromatics 
 

 
 

1000 

 
 

1000 
 

n/a 
 

1000 
 

1000 
 

150 

 
 

1000 
 

1000 
 

130 
 

1000 
 
C10-C25 Aliphatics 

 
 

10000 

 
 

10000 
 

n/a 
 

10000 
 

10000 
 

7200 

 
 

8300 
 

10000 
 

6400 
 

10000 
 
C10-C25 Aromatics 

 
 

5000 

 
 

5000 
 

n/a 
 

4100 
 

5000 
 

100 

 
 

3300 
 

5000 
 

90 
 

5000 
 
C25-C36 Aliphatics 

 
 

20000 

 
 

20000 
 

n/a 
 

20000 
 

20000 
 

20000 

 
 

20000 
 

20000 
 

20000 
 

20000 
 
C25-C36 Aromatics 

 
 

4100 

 
 

10000 
 

n/a 
 

3000 
 

10000 
 

3300 

 
 

2500 
 

10000 
 

2900 
 

10000 

See notes to table for further requirements.  “n/a” means not applicable. 
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TABLE C. GROUNDWATER CLEANUP LEVELS 

Hazardous Substance CAS Number1 

Health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen 

(nc); mutagen (m) 

Groundwater 
Human Health 
Cleanup Level2 

(micrograms 
/liter) 

Acenaphthene 83-32-9 nc 530

Acenaphthylene3 208-96-8 nc 260

Acetone 67-64-1 nc 14000

Aldrin 309-00-2 ca  0.0092

Ammonium Perchlorate 7790-98-9 nc 14

Anthracene 120-12-7 nc 434

Antimony (metallic) 7440-36-0 nc 7.8

Arsenic, Inorganic5 7440-38-2 ca 0.52

Barium 7440-39-3 nc 3800

Benz[a]anthracene 56-55-3 m 0.12

Benzaldehyde 100-52-7 nc 1900

Benzene 71-43-2 ca 4.6

Benzo[a]pyrene 50-32-8 m 0.034

Benzo[b]fluoranthene 205-99-2 m 0.34

Benzo[g,h,i]perylene3 191-24-2 nc 0.264

Benzo[k]fluoranthene 207-08-9 m 0.804

Benzoic Acid 65-85-0 nc 75000

Benzyl Alcohol 100-51-6 nc 2000

Beryllium and compounds 7440-41-7 nc 25

Bis(2-chloroethyl)ether 111-44-4 ca 0.14

Bis(2-ethylhexyl)phthalate 117-81-7 ca 56

Bromobenzene 108-86-1 nc 62

Bromodichloromethane 75-27-4 ca 1.3

Bromoform 75-25-2 ca 33

Bromomethane 74-83-9 nc 7.5

Butadiene, 1,3- 106-99-0 ca 0.18

Butanol, N- 71-36-3 nc 2000

Butyl Benzyl Phthalate 85-68-7 ca 160

Butylbenzene, n- 104-51-8 nc 1000

Butylbenzene, sec- 135-98-8 nc 2000

Butylbenzene, tert- 98-06-6 nc 690

Cadmium (Diet) 7440-43-9 nc 9.2

Carbon Disulfide 75-15-0 nc 810

Carbon Tetrachloride 56-23-5 ca 4.6

Chlordane 12789-03-6 ca 0.20
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TABLE C. GROUNDWATER CLEANUP LEVELS 

Hazardous Substance CAS Number1 

Health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen 

(nc); mutagen (m) 

Groundwater 
Human Health 
Cleanup Level2 

(micrograms 
/liter) 

Chlordecone (Kepone) 143-50-0 ca 0.035

Chloroaniline, p- 106-47-8 ca 3.7

Chlorobenzene 108-90-7 nc 78

Chloroform 67-66-3 ca 2.2

Chloromethane 74-87-3 nc 190

Chloronaphthalene, Beta- 91-58-7 nc 750

Chlorophenol, 2- 95-57-8 nc 91

Chromium(III), Insoluble Salts6 16065-83-1 nc 22000

Chromium(VI)6 18540-29-9 m 0.35

Chrysene 218-01-9 m 2.04

Copper 7440-50-8 nc 800

Cresol, m- 108-39-4 nc 930

Cresol, o- 95-48-7 nc 930

Cresol, p- 106-44-5 nc 1900

Cumene 98-82-8 nc 450

Cyanide (CN-) 57-12-5 nc 1.5

Cyclohexane 110-82-7 nc 13000

DDD 72-54-8 ca 0.32

DDE, p,p'- 72-55-9 ca 0.46

DDT 50-29-3 ca 2.3

Dibenz[a,h]anthracene 53-70-3 m 0.034

Dibenzofuran 132-64-9 nc 7.9

Dibromochloromethane 124-48-1 ca 8.7

Dibromoethane, 1,2- (Ethylene Dibromide) 106-93-4 ca 0.075

Dibromomethane (Methylene Bromide) 74-95-3 nc 8.3

Dibutyl Phthalate 84-74-2 nc 900

Dichlorobenzene, 1,2- 95-50-1 nc 300

Dichlorobenzene, 1,3-3 541-73-1 nc 300

Dichlorobenzene, 1,4- 106-46-7 ca 4.8

Dichlorobenzidine, 3,3'- 91-94-1 ca 1.3

Dichlorodifluoromethane 75-71-8 nc 200

Dichloroethane, 1,1- 75-34-3 ca 28

Dichloroethane, 1,2- 107-06-2 ca 1.7

Dichloroethylene, 1,1- 75-35-4 nc 280

Dichloroethylene, 1,2-cis- 156-59-2 nc 36
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TABLE C. GROUNDWATER CLEANUP LEVELS 

Hazardous Substance CAS Number1 

Health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen 

(nc); mutagen (m) 

Groundwater 
Human Health 
Cleanup Level2 

(micrograms 
/liter) 

Dichloroethylene, 1,2-trans- 156-60-5 nc 360

Dichlorophenol, 2,4- 120-83-2 nc 46

Dichlorophenoxy Acetic Acid, 2,4- 94-75-7 nc 170

Dichloropropane, 1,2- 78-87-5 ca 4.4

Dichloropropene, 1,3- 542-75-6 ca 4.7

Dieldrin 60-57-1 ca 0.018

Diethyl Phthalate 84-66-2 nc 15000

Dimethylphenol, 2,4- 105-67-9 nc 360

Dimethylphthalate3 131-11-3 nc 16000

Dinitrobenzene, 1,2- 528-29-0 nc 1.9

Dinitrobenzene, 1,3- 99-65-0 nc 2.0

Dinitrobenzene, 1,4- 100-25-4 nc 2.0

Dinitrophenol, 2,4- 51-28-5 nc 39

Dinitrotoluene, 2,4- 121-14-2 ca 2.4

Dinitrotoluene, 2,6- 606-20-2 ca 0.49

Dinitrotoluene, 2-Amino-4,6- 35572-78-2 nc 39

Dinitrotoluene, 4-Amino-2,6- 19406-51-0 nc 39

Dioxane, 1,4- 123-91-1 ca 4.6

Diphenylamine 122-39-4 nc 310

Endosulfan 115-29-7 nc 100

Endrin 72-20-8 nc 2.3

Ethyl Chloride 75-00-3 nc 21000

Ethylbenzene 100-41-4 ca 15

Ethylene Glycol 107-21-1 nc 40000

Fluoranthene 206-44-0 nc 2604

Fluorene 86-73-7 nc 290

Formaldehyde 50-00-0 ca 4.3

Heptachlor 76-44-8 ca 0.014

Heptachlor Epoxide 1024-57-3 ca 0.014

Hexachlorobenzene 118-74-1 ca 0.098

Hexachlorobutadiene 87-68-3 nc 1.4

Hexachlorocyclohexane, Alpha- 319-84-6 ca 0.072

Hexachlorocyclohexane, Beta- 319-85-7 ca 0.25

Hexachlorocyclohexane, Gamma- (Lindane) 58-89-9 ca 0.42

Hexachlorocyclopentadiene 77-47-4 nc 0.41



Register 220, January 2017         ENVIRONMENTAL CONSERVATION 
 
 

 

 
89 

TABLE C. GROUNDWATER CLEANUP LEVELS 

Hazardous Substance CAS Number1 

Health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen 

(nc); mutagen (m) 

Groundwater 
Human Health 
Cleanup Level2 

(micrograms 
/liter) 

Hexachloroethane 67-72-1 ca 3.3

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 121-82-4 ca 7.0

Hexane, N- 110-54-3 nc 1500

Hexanone, 2- 591-78-6 nc 38

Hydrazine 302-01-2 ca 0.011

Indeno[1,2,3-cd]pyrene 193-39-5 m 0.194

Isophorone 78-59-1 ca 780

Isopropanol 67-63-0 nc 410

Lead and Compounds7 7439-92-1 nc 15

Mercuric Chloride3 7487-94-7 nc 5.7

Mercury (elemental) 7439-97-6 nc 0.52

Methanol 67-56-1 nc 20000

Methoxychlor 72-43-5 nc 37

Methyl Ethyl Ketone (2-Butanone) 78-93-3 nc 5600

Methyl Isobutyl Ketone (4-methyl-2-pentanone) 108-10-1 nc 6300

Methyl Mercury 22967-92-6 nc 2.0

Methyl tert-Butyl Ether (MTBE) 1634-04-4 ca 140

Methylene Chloride 75-09-2 nc 110

Methylnaphthalene, 1- 90-12-0 ca 11

Methylnaphthalene, 2- 91-57-6 nc 36

Naphthalene 91-20-3 ca 1.7

Nickel Soluble Salts 7440-02-0 nc 390

Nitrobenzene 98-95-3 ca 1.4

Nitroglycerin 55-63-0 nc 2.0

Nitroguanidine 556-88-7 nc 2000

Nitrosodimethylamine, N- 62-75-9 m 0.0011

Nitroso-di-N-propylamine, N- 621-64-7 ca 0.11

Nitrosodiphenylamine, N- 86-30-6 ca 120

Nitrotoluene, m- 99-08-1 nc 1.7

Nitrotoluene, o- 88-72-2 ca 3.1

Nitrotoluene, p- 99-99-0 nc 43

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 2691-41-0 nc 1000

Octyl Phthalate, di-N- 117-84-0 nc 224

Pentachlorophenol 87-86-5 ca 0.41

Pentaerythritol tetranitrate (PETN) 78-11-5 nc 39
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TABLE C. GROUNDWATER CLEANUP LEVELS 

Hazardous Substance CAS Number1 

Health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen 

(nc); mutagen (m) 

Groundwater 
Human Health 
Cleanup Level2 

(micrograms 
/liter) 

Perfluorooctane Sulfonate (PFOS)9 1763-23-1 nc 0.40

Perfluorooctanoic Acid (PFOA)9 335-67-1 nc 0.40

Phenanthrene3 85-01-8 nc 170

Phenol 108-95-2 nc 5800

Phosphorus, White 7723-14-0 nc 0.40

Polychlorinated Biphenyls (PCBs) 1336-36-3 ca 0.50

Propyl benzene 103-65-1 nc 660

Pyrene 129-00-0 nc 120

Selenium 7782-49-2 nc 100

Silver 7440-22-4 nc 94

Styrene 100-42-5 nc 1200

TCDD, 2,3,7,8-8 1746-01-6 ca 1.2 x 10-6

Tetrachloroethane, 1,1,1,2- 630-20-6 ca 5.7

Tetrachloroethane, 1,1,2,2- 79-34-5 ca 0.76

Tetrachloroethylene 127-18-4 nc 41

Tetryl (Trinitrophenylmethylnitramine) 479-45-8 nc 39

Thallium (Soluble Salts) 7440-28-0 nc 0.20

Toluene 108-88-3 nc 1100

Toxaphene 8001-35-2 ca 0.71

Trichloro-1,2,2-trifluoroethane, 1,1,2- 76-13-1 nc 55000

Trichlorobenzene, 1,2,3- 87-61-6 nc 7.0

Trichlorobenzene, 1,2,4- 120-82-1 nc 4.0

Trichloroethane, 1,1,1- 71-55-6 nc 8000

Trichloroethane, 1,1,2- 79-00-5 nc 0.41

Trichloroethylene 79-01-6 nc 2.8

Trichlorofluoromethane 75-69-4 nc 5200

Trichlorophenol, 2,4,5- 95-95-4 nc 1200

Trichlorophenol, 2,4,6- 88-06-2 nc 12

Trichlorophenoxyacetic Acid, 2,4,5- 93-76-5 nc 160

Trichlorophenoxypropionic acid, -2,4,5 93-72-1 nc 110

Trichloropropane, 1,2,3- 96-18-4 m 0.0075

Trimethylbenzene, 1,2,4- 95-63-6 nc 15

Trimethylbenzene, 1,3,5- 108-67-8 nc 120

Tri-n-butyltin 688-73-3 nc 3.7

Trinitrobenzene, 1,3,5- 99-35-4 nc 590
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TABLE C. GROUNDWATER CLEANUP LEVELS 

Hazardous Substance CAS Number1 

Health effect that 
drives risk: 

carcinogen (ca); 
noncarcinogen 

(nc); mutagen (m) 

Groundwater 
Human Health 
Cleanup Level2 

(micrograms 
/liter) 

Trinitrotoluene, 2,4,6- 118-96-7 nc 9.8

Vanadium and Compounds 7440-62-2 nc 86

Vinyl Acetate 108-05-4 nc 410

Vinyl Chloride 75-01-4 ca 0.19

Xylenes 1330-20-7 nc 190

Zinc and Compounds 7440-66-6 nc 6000

PETROLEUM HYDROCARBONS 

C6-C10 GRO  nc 2200

C10-C25 DRO  nc 1500

C25-C36 RRO  nc 1100
 

 Notes to Table C: 
Notes to Table C: 
 1. “CAS Number” means the Chemical Abstract Service (CAS) registry number uniquely 
assigned to chemicals by the American Chemical Society and recorded in the CAS Registry 
System. 
 2. The “Human Health” exposure pathway is the cumulative exposure pathway through 
dermal contact, ingestion, and inhalation of volatile compounds from hazardous substances in the 
water. 
 3. Where one or more toxicological values were unavailable, toxicity values from 
surrogate compounds or other sources were used as follows:  
  (A)  pyrene is a toxicity surrogate for acenaphthylene, benzo(g,h,i) perylene, and 
phenanthrene; 
  (B)  1,2-dichlorobenzene is a toxicity surrogate for 1,3-dichlorobenzene; 
  (C)  diethylphthalate is a toxicity surrogate for dimethylphthalate;  
  (D)  elemental mercury is a toxicity surrogate for mercuric chloride. 
 4. These levels are based on water solubility using the data set out in Procedures for 
Calculating Cleanup Levels, adopted by reference in 18 AAC 75.340.  
 5. Due to the prevalence of naturally occurring arsenic throughout the state, arsenic at a 
site will be considered background arsenic unless anthropogenic contribution from a source, 
activity, or mobilization by means of another introduced contaminant is known or suspected.  
 6. Due to the prevalence of naturally occurring chromium III throughout the state, sample 
results reported for total chromium detected at a site will be considered background chromium 
III unless anthropogenic contribution of chromium III or VI from a source, activity, or 
mobilization by means of another introduced contaminant is known or suspected.  
 7. The lead cleanup level is taken from EPA's action level for lead in water. 
 8. This cleanup level is for 2,3,7,8-Tetrachlorordibenzo-p-Dioxin (TCDD) only; all 
cleanup levels for polychlorinated dibenzo-p-dioxin (PCDD) and polychlorinated dibenzofuran 
(PCDF) congeners must be determined on a site-specific basis. 
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