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SITE CHARACTERIZATION 
3224 MOUNTAIN VIEW DRIVE 

ANCHORAGE, ALASKA 
 

1.0 INTRODUCTION 

This report presents the results of Shannon & Wilson’s site characterization activities performed 
at 3224 Mountain View Drive, Anchorage, Alaska (the Property).  The project was conducted 
under Shannon & Wilson’s Alaska Department of Environmental Conservation (ADEC) 
Hazardous Substance Spill Prevention and Cleanup Term Contract 18-8036-03.  ADEC 
authorization to proceed was received on July 30, 2014 with Notice to Proceed (NTP) No. 18-
8036-03-025.  The work was performed in material accordance with our Work Plan for Site 
Characterization, 3224 Anchorage, Alaska, ADEC File No. 2100.38.521 dated September 25, 
2014 and approved by ADEC project manager Meghan Dooley in an email dated September 26, 
2014. 

2.0 SITE AND PROJECT DESCRIPTION 

2.1 Location and Legal Description 

The Property encompasses 28,132 square feet and is located at the corner of Mountain View 
Drive and Porcupine Drive.  The Property is currently undeveloped with the exception of a paved 
driveway near the southwest Property boundary.  A vicinity map showing the project site and 
surrounding area is included as Figure 1.  Figure 2 is a site plan depicting general site features of 
the Property and adjacent parcels. 

The Property is located in the northeast ¼ of Section 16, Township 13 North, Range 3 West, 
Seward Meridian, Alaska, as referenced by the United Stated Geological Survey (USGS) 
Anchorage A-8 NW and A-8 NE quadrangles.  According to the Municipality of Anchorage 
(MOA) Assessor’s office, the legal description of the Property is Fragment Lot 12, Tract 1A-1, 
Mountain View Development Subdivision, Anchorage, Alaska.  The MOA identifies the 
Property as Parcel No. 004-051-42-000. 

2.2 Background 

A summary of previous investigations that have been conducted on the Property is provided 
below. 
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Environmental Site Assessment (2003)  

In 2003 Shannon & Wilson conducted an Environmental Site Assessment (ESA) with the results 
presented in our August 2003 report, Environmental Site Assessment, 3224 Mountain View 
Drive, Anchorage, Alaska.  The project purpose was to evaluate the extent and magnitude of 
impacted soil and groundwater contamination associated with past operations at the Property.  
The first component of the ESA entailed reviewing historical aerial photographs and 
interviewing various MOA employees familiar with the Property.  According to the MOA 
employees interviewed, surface contamination was expected to consist of petroleum 
hydrocarbons typically found in used oil, diesel, and gasoline; metals associated with used oil; 
petroleum and chlorinated solvents from parts cleaners and degreasers; and, polychlorinated 
biphenyls (PCBs) associated with electrical transformers.  Mr. John Cronin, step-son of Mr. 
Jones (former Property owner), was also interviewed during the 2003 ESA.  According to Mr. 
Cronin, two underground storage tanks (USTs) were removed from the Property at the request of 
the MOA.  Mr. Cronin could not recall the date of the removal work, but pointed to the northeast 
side of the Property as to their former location.  Mr. Cronin added that an aboveground storage 
tank (AST) used to store heating oil was located adjacent to the house trailer near the west end of 
the Property at the location shown on Figure 2.   

During the 2003 ESA, 181 surface soil samples were collected for field screening the Property 
and the Porcupine Drive right-of-way located adjacent to the northeast Property boundary.  Ten 
surface soil samples were collected and submitted for analytical testing.  Six of the ten surface 
soil samples contained diesel range organics (DRO) concentrations exceeding the current ADEC 
Method 2 migration to groundwater (MTG) cleanup level (250 milligrams per kilogram 
[mg/kg]).  The maximum concentration was reported at 14,300 mg/kg (Sample Q48), which also 
exceeds the ingestion and inhalation cleanup levels of 10,250 mg/kg and 12,500 mg/kg, 
respectively.  Two surface soil samples (Samples Q50 and Q88) contained gasoline range 
organics (GRO) concentrations exceeding the current ADEC Method 2 MTG cleanup level and 
one sample (Sample Q88) contained benzene, toluene, ethylbenzene, and xylenes (BTEX) 
concentrations exceeding ADEC Method 2 cleanup levels.  In addition, low levels of PCBs (less 
than 1 mg/kg) were measured in surface soil Samples Q1 and Q10.  The remaining analytical soil 
samples did not contain GRO or DRO concentrations greater than ADEC Method 2 cleanup 
levels.  Five surface soil samples were submitted for additional volatile organic compounds 
(VOC) and Resource Conservation and Recovery Act (RCRA) metals testing based on headspace 
screening results.  Arsenic and chromium were measured in Samples Q1, Q4A, Q10, and Q84 at 
concentrations greater than the ADEC Method 2 cleanup level but within the typical background 
range in Anchorage-area soil.  Thirteen VOC compounds were measured in Samples Q1, Q4A, 
and Q10, but at concentrations less than ADEC Method 2 cleanup levels.  The approximate 
location of the soil samples with petroleum hydrocarbon concentrations exceeding the ADEC 
Method 2 cleanup levels are shown on Figure 2.   
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Six soil borings (Borings SB1 through SB4 and MW-1 and MW-2 boreholes) were advanced and 
two groundwater monitoring wells (Wells MW-1 and MW-2) were installed as part of the 2003 
ESA.  The approximate locations of the soil borings and monitoring wells are shown on Figure 2.  
The analytical soil samples from Borings SB2 and SB3 contained DRO concentrations greater 
than the ADEC Method 2 cleanup level.  The highest DRO concentration (2,240 mg/kg) was 
measured in Sample SB3S2 which was collected from 2.5 feet to 4.5 feet below ground surface 
(bgs).  Analytical soil samples were not collected from Borings SB1 or SB4.  Target analytes 
(GRO, DRO, PCBs, and BTEX and/or VOCs) were not detected, or were detected at 
concentrations less than ADEC Method 2 cleanup levels, in the analytical soil samples collected 
from Borings MW1 and MW2.  During drilling, groundwater was encountered in Borings MW1 
and MW2 at 25.8 feet bgs and 31.5 feet bgs, respectively.  The groundwater samples from Wells 
MW-1 and MW-2 did not contain detectable concentrations of GRO, DRO, RRO, BTEX, or 
PCBs.   

Surface Soil Sampling (2004) 

Two sample locations (Samples Q48 and Q88) sampled during the 2003 ESA contained 
concentrations of DRO in excess of the ADEC Method 2 direct contact (DC)/outdoor inhalation 
(OI) cleanup level of 12,500 mg/kg.  However, these two soil samples were not analyzed for 
PCBs.  To further evaluate cleanup options for this soil, additional analytical soil samples were 
collected on September 10, 2004 from the Q48 and Q88 sample locations.  PCBs were not 
detected in the sample collected from the former location of Sample Q48.  The PCB Aroclor-
1260 was detected at a concentration of 0.0815 mg/kg in the sample collected from the former 
location of Sample Q88.  This concentration is less than the current ADEC cleanup level of 1 
mg/kg. 

Site Characterization (2012) 

Site characterization activities were conducted by BGES Environmental Consultants, Inc. 
(BGES) in 2012 with the results presented in their November 2012 report, Site Characterization 
Report, 3224 Mountain View Drive, Anchorage, Alaska.  The purpose of the site characterization 
was to characterize the current conditions and the extent of soil and/or groundwater 
contamination at the Property.  The site characterization included advancing four shallow soil 
borings to depths of 12 to 15 feet bgs (Borings SB1, SB2, SB3, and SB4) and three deeper soil 
borings to install groundwater monitoring wells (Wells MW1C, MW2A, and MW3).  We assume 
that BGES attempted to locate but did not find Shannon & Wilson Wells MW1 and MW2 prior 
to installing Wells MW1C, MW2A, and MW3.  Note that due to refusal during drilling, three 
soil borings (Borings MW1-2, MW1A, and MW1-B) were advanced within a 5-foot radius prior 
to well installation in the Monitoring Well MW1C boring.  The approximate boring locations are 
shown on Figure 2.  Analytical soil samples collected from Borings SB4, MW-1, MW1B, and 
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MW1C contained DRO concentrations ranging from 1,760 mg/kg (Boring SB4 at a depth of 11 
to 15 feet bgs) to 5,930 mg/kg (Boring MW1, collection depth of 10 to 15 feet bgs), which 
exceed the ADEC Method 2 DRO cleanup level of 250 mg/kg.  In addition, analytical soil 
samples from Borings MW1 and MW1B contained concentrations of benzene, 1-
methynaphthalene, and 2-methylnaphthalene that exceed the respective ADEC Method 2 cleanup 
levels.  The PCB Aroclor-1254 was measured in the analytical soil sample from Boring MW1 
(collected from 10 to 15 feet bgs) at a concentration of 48.8 mg/kg, which exceeds the ADEC 
Method 2 cleanup level of 1 mg/kg.  The remaining soil samples did not contain target analytes 
(GRO, DRO, residual range organics [RRO], VOCs), polynuclear aromatic hydrocarbons 
[PAHs], and PCBs) at concentrations exceeding the ADEC Method 2 cleanup levels.  Based on 
the analytical soil data, BGES concluded that contamination is present in the northeastern and 
eastern portions of the Property. 

Note that during the 2012 site characterization effort, the area downgradient with respect to 
groundwater flow direction of Sample Q88 was not investigated despite concentrations of DRO 
(13,700 mg/kg), GRO (1,980 mg/kg), benzene (0.136 mg/kg), toluene (12.6 mg/kg), 
ethylbenzene (30.1 mg/kg), and xylenes (149 mg/kg) exceeding the ADEC Method 2 cleanup 
level in the 2003 surface soil samples.  Also note that soil samples from Borings SB1 and SB2 
advanced by BGES in 2012 did not contain analyte concentrations greater than ADEC Method 2 
cleanup levels, suggesting that elevated concentrations in previous soil samples from Q50/SB2 
and Q60/SB1 are limited in extent and/or have diminished over time. 

As part of BGES’s 2012 site characterization activities, analytical groundwater samples were 
collected from Wells MW1C, MW2A, and MW3.  The analytical groundwater sample from Well 
MW1C contained detectable concentrations of three VOCs (1,2,4-trimethylbenzene, 1,3,5-
trimethylbenzene, and dichlorodifluoromethane) and three PAHs (naphthalene, 1-
methylnaphthalene, and 2-methylnaphthalene), but at concentrations less than the ADEC Table C 
cleanup levels.  Analytical groundwater samples from Wells MW2A and MW3 did not contain 
detectable concentrations of target analytes.  Static groundwater was encountered at 27.0 feet 
below top of casing (BTOC), 31.28 feet BTOC, and 29.41 feet BTOC in Wells MW1C, MW2A, 
and MW3, respectively. 

2.3 Project Purpose and Objective 

The project purpose is to collect additional data to assess the site’s eligibility for a Cleanup 
Complete with Institutional Controls (CCIC) status.  The data collection objective is to delineate 
the extent of previously-identified soil and groundwater contamination at the Property. 
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2.4 Project Description 

The site characterization consisted of a utility locate meeting; advancing nine soil borings and 
collecting soil samples; collecting water samples from three groundwater monitoring wells; 
managing investigation derived waste (IDW); preparing a conceptual site model (CSM); and 
evaluating the nature and extent of soil and groundwater contamination at the Property.  

Discovery Drilling, Inc. (Discovery) of Anchorage, Alaska advanced the soil borings.  Analytical 
testing of the project samples was conducted by SGS North America Inc. (SGS) of Anchorage, 
Alaska.  Emerald Alaska, Inc. (Emerald) of Anchorage, Alaska disposed of the IDW.  Discovery, 
SGS, and Emerald were subcontracted to Shannon & Wilson. 

3.0 FIELD ACTIVITIES 

The field activities were conducted in material accordance with our ADEC-approved September 
25, 2014 work plan.  Work on this project was conducted by an ADEC-Qualified Person, as 
defined by 18 Alaska Administrative Code (AAC) 75.990.  Site photographs taken during field 
activities are presented in Appendix A.  Field notes are provided in Appendix B. 

3.1 Site Preparation 

Prior to initiating field activities, a Shannon & Wilson representative met with utility contractors 
on October 3, 2014 to locate buried utilities in the project area and identify potential conflicts. 
Note that the locations of Borings B7 and B8 were moved approximately 20 feet east from the 
proposed locations due to conflicts with buried utilities. A representative from Discovery also 
visited the site to determine if the proposed borings could be safely advanced under and adjacent 
to the existing overhead power lines.     

3.2 Work Plan Deviations 

There were no work plan deviations. 

3.3 Soil Boring Drilling and Sampling 

Eight soil borings, designated Borings B5 through B12, were advanced between October 7 and 9, 
2014.  The approximate locations of the soil borings are shown on Figure 2 and in Appendix A 
photos.  In general, the borings were advanced to investigate the lateral extent of known 
contamination with respect to groundwater flow direction which, based on BGES’s 2012 
findings, is to the northwest.   

• Boring B5 was advanced downgradient of former Borings MW1C, MW1-2, MW1A, and 
MW1B (Photo 1). 
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• Boring B6 was advanced northwest of former Boring SB4, advanced by BGES in June 
2012 which contained elevated DRO levels (Photo 2). 

• Boring B7 was advanced north of Sample Q48 where previous results indicated the 
presence DRO above the DC/OI cleanup levels (Photo 3). 

• Boring B8 was advanced north of former Sample Q88 where concentrations of GRO, 
DRO and BTEX exceeded ADEC Method 2 cleanup levels in 2003 (Photo 4). 

• Boring B9 and B10 were advanced north and northeast of former Borings MW1C, MW1-
2, MW1A, and MW1B, respectively to evaluate downgradient DRO, benzene, PAHs, and 
PCBs concentrations at depth (Photos 5 and 6). 

• Borings B11 and B11b were advanced southeast of former Borings MW1C, MW1-2, 
MW1A, and MW1B to evaluate PCB concentrations (Photo 7). 

• Boring B12 was advanced downgradient of Borings B9 and B10 to evaluate the lateral 
extent of impacted soil (Photo 8). 

3.3.1 Soil Boring Drilling  

Discovery provided a track-mounted GeoProbe 7822DT direct-push drill rig to advance 
the borings.  Soil samples were collected continuously from the soil borings using 5-foot long, 3-
inch (I.D.) steel samplers, equipped with fitted plastic liners driven with a hydraulic hammer.  
Note that a 2-inch I.D. steel sampler was typically used to advance the borings from 25 feet bgs 
to the base of the borings due to difficult drilling conditions.  A Shannon & Wilson 
representative was present during field activities to identify the boring locations, log the materials 
encountered during drilling, and collect field soil samples. With the exception of Boring B11, the 
borings were advanced to the groundwater contact.  Refusal was encountered in Boring B11 at 
approximately 12.5 feet bgs.  Boring B11b was advanced about 2 feet southwest of Boring B11.  
Borings B5, B6, and B9 through B12 were advanced to 30 feet bgs and Borings B7 and B8 were 
advanced to 35 feet bgs.  Boring logs are provided in Appendix C. 

3.3.2 Soil Samples 

Soil samples were collected continuously from each boring using a 5-foot macrocore 
sampler.  Each macrocore sampler was divided in half for the purposes of soil description, field 
screening, and analytical sample collection.  Potentially disturbed soil at the top and bottom of 
the sampler was excluded from the samples.  In borings where groundwater was encountered, the 
sample interval within the macrocore sleeve was altered to target soil 6 inches above the 
observed soil/groundwater interface.  Field screening and analytical soil samples were collected 
from unsaturated soil.  The number, depth, and description of samples collected for the project 
are summarized in Table 1 and shown on the respective boring logs included in Appendix C. 
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3.3.2.1     Field Screening 

Each soil sample was visually described for soil type, and “screened” for VOCs 
using a Thermo Instruments OVM 580B photoionization detector (PID) calibrated with 100 parts 
per million (ppm) isobutylene standard gas, and an ADEC-approved headspace sampling 
method.  Headspace samples were collected in re-sealable plastic bags by filling them with 
freshly exposed soil and then sealing the top.  Headspace samples were warmed to a common 
temperature for at least 10 minutes, and PID readings were obtained within 60 minutes of sample 
collection.  The sample was agitated for about 15 seconds, the seal of the bag was opened 
slightly, the instrument probe was inserted into the air space above the soil, and the bag held 
closed around the probe.  The maximum ionization response as the PID drew vapor from the 
sample bag was recorded.  Headspace screening results are listed in Table 1. 

3.3.2.2     Analytical Sample Collection 

  Based on the results of the headspace screening and/or field observations, at least 
two analytical samples collected from each boring were selected for laboratory testing.  These 
samples included one analytical sample from the upper half of the boring (0 to 15 feet bgs) and 
one analytical sample from within the first 6 inches above groundwater-saturated soil.  If a 
sample collected from the bottom half of the boring contained a higher screening result than the 
sample collected from the soil/groundwater interface, then a third soil sample was selected (from 
up to 4 of the borings) to delineate the vertical distribution of soil contamination.  Note that for 
Borings B8 and B10, one analytical sample was collected from the 0 to 5 feet bgs interval to 
characterize the near surface soil. 

  Soil samples for laboratory analysis were collected in laboratory-supplied jars in 
decreasing order of volatility.  For each volatile sample, at least 25 grams of soil, but no more 
than what could be completely submerged with 25-milliliters of methanol, were placed into a 
pre-weighed, 4-ounce glass jar with a septa lid.  A 25-milliliter aliquot of methanol containing 
laboratory-added surrogates was added to the sample jar to submerge the soil sample.  For each 
non-volatile sample, the laboratory-supplied jar was completely filled with soil taking care to 
avoid pieces of gravel and debris.  Sample jars were filled using decontaminated stainless steel 
spoons, placed in coolers with ice packs, and transferred to the laboratory using chain of custody 
procedures.   

 After soil samples were collected, the boreholes were filled using bentonite chips 
to about 1 foot bgs.  Borings B7 and B8 were advanced within a paved driveway and a cold patch 
was used to restore the ground surface (Photo 9).  The remaining borings were advanced in the 
undeveloped lot and the surface was restored with pea gravel to match the existing grade (Photo 
10).   
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  Drill cuttings from each of the soil borings were containerized in two labeled 55-
gallon drums and stored on site.  Headspace screening samples and soil collected in unpreserved 
sample jars not submitted for laboratory analysis were placed in the 55-gallon drums. 

3.4 Groundwater Sampling 

Prior to initiating groundwater sampling activities, static water levels were measured in the 
Property’s three monitoring wells for evaluation of groundwater flow direction and gradient.  
Purging was used to reduce the effects of stagnant well casing water on chemical concentrations, 
and to obtain groundwater samples that are representative of the surrounding water-bearing 
formation.  To minimize sediment disturbance and purge water generated, a low-flow purging 
process was used to purge and sample the wells.  The wells were purged and sampled with a 
submersible pump and dedicated disposable polyethylene tubing.  The submersible pump was 
placed near the surface of the groundwater column. The pump rate was set at 0.14 to 0.17 liters 
per minute (L/min) with a goal of limiting the sustained water drawdown to a maximum of 0.1 
meter (4 inches). The actual maximum drawdown was 0.36 inch.  The drawdown was 
determined using an electronic water probe that was checked regularly throughout the 
purging/sampling process.  During the purging process, field personnel monitored water quality 
parameters (pH, temperature, turbidity, oxidation reduction potential [ORP], and conductivity), 
drawdown, and purge volume at 5-minute intervals. When four of the five water quality 
parameters stabilized and purge volume requirements (at least 1 well volume) were met, a 
groundwater sample was collected.  Purging was considered complete when the following 
stabilization criteria were met over three successive readings: pH was within 0.1 unit, 
temperature was within 3 percent (minimum 0.2 degree Celsius), conductivity was within 3 
percent, ORP was within 10 millivolts (mV), and turbidity was within 10 percent.  The water 
quality measurements stabilized for each well prior to analytical sample collection.  The final 
water quality parameter readings are listed in Table 2.   

Analytical samples were collected in decreasing order of volatility by transferring water directly 
from the pump tubing into laboratory-supplied containers. The water samples were placed in 
chilled coolers for transport to the laboratory using chain-of-custody procedures.  Water sampling 
logs are provided in Appendix B. 

3.5 Groundwater Flow Direction Evaluation 

On January 21, 2015 Shannon & Wilson conducted a level-loop survey to establish the vertical 
positions of the groundwater monitoring wells after finding a discrepancy in the 2012 survey 
data.  Well elevations were measured at marks on the top of the PVC casings, to a resolution of 
0.01 foot relative to an on-site benchmark assigned an arbitrary elevation of 100.00 feet.  The 
surveyed well elevations and corresponding October 29, 2014 groundwater measurements and 
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elevations are listed on Table 2.  Based on the groundwater data measured on October 29, 2014, 
the flow direction is generally toward the west/northwest. 

4.0 LABORATORY ANALYSIS 

Soil and groundwater samples were delivered to SGS using chain-of-custody forms and tested on 
a standard two-week turnaround time. The SGS laboratory reports are provided in Appendix D. 

Twenty-two soil samples, including two field duplicate samples, collected from the soil borings 
were analyzed for GRO by Alaska Method (AK) 101, DRO by AK 102, and RRO by AK 103.   
In addition, 18 soil samples were tested for BTEX by Environmental Protection Agency (EPA) 
Method 8021B, and four of the soil samples exhibiting the highest screening result were tested 
for PAHs by EPA Method 8270 D selective ion mode (SIM) and VOCs by EPA 8260B.  Ten soil 
samples, collected from borings advanced in the vicinity of Well MW-1C (Borings B5, B9, B10, 
B11b, and B12), and former Sample Q88 (Boring B8) were targeted for PCB analysis by EPA 
Method 8082A.  Two methanol trip blanks accompanying the sample coolers were also tested; 
one trip blank for GRO and BTEX and the other trip blank for GRO and VOCs. 

Four groundwater samples collected from the existing monitoring wells, including one field 
duplicate sample, were submitted to the project laboratory for analytical testing.  The 
groundwater samples were tested for GRO by AK 101, DRO by AK 102, VOCs by EPA Method 
8260B, PAHs by EPA 8270D SIM, and PCBs by EPA Method 8082A.   Two groundwater trip 
blanks accompanying the sample cooler were also analyzed; one trip blank for GRO and the 
other for VOCs. 

Under the sample numbering scheme used for this project, a typical analytical sample name is 
17671-B5S3.  The “17671” indicates the Shannon & Wilson job number, and the “B5S3” 
designation is the sample identification.  For brevity in the text of this report, the “17671” prefix 
is omitted. 

5.0 SUBSURFACE CONDITIONS 

Eight soil borings were advanced on the Property during the current site investigation.  The 
borings were advanced from depths ranging from 12.5 to 35 feet bgs.  The following soil and 
groundwater conditions have been summarized based on the current site characterization 
activities. 

5.1 Soil 

Based on our observations of soil recovered from the borings, the subsurface soil consists 
primarily of alternating layers of sand and gravel with variable silt content.  The soil was 
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generally brown in color except when a hydrocarbon odor was noted and then the soil was 
predominantly gray.  Scattered wood debris was encountered in Boring B5 (2.5 to 5 feet bgs), 
Boring B6 (0 to 2.5 feet bgs and 12.5 to 15 feet bgs), Boring B11 (from 3.4 to 5 feet bgs), Boring 
B11b (9.5 to 10 feet bgs and 12.5 to 15 feet bgs), and Boring B12 (from 7.5 to 10 feet bgs).  In 
addition, plastic debris was encountered in Boring B11b from 10 to 12.5 feet bgs, glass debris 
was encountered in Boring B12 from 9 to 10 feet bgs, and concrete rubble was encountered in 
Boring B11 from 3 to 3.4 feet bgs.  In general, it appears as though fill material has been placed 
on the Property’s southeast end and extends to a depth of about 10 to 15 feet bgs.  A summary 
description of the soil samples is provided in Table 1.  Boring logs are provided in Appendix C. 

5.2 Groundwater 

Groundwater was observed during drilling between 27 feet bgs (Borings B9, B10, and B11b) and 
31 feet bgs (Boring B8).  On October 29, 2014, the static water levels were measured using an 
electric water level probe in the existing on-site wells.  Static depths measured October 29, 2014 
on ranged from about 26.81 feet bgs in Well MW-1C (approximately 4.77 feet above the well 
screen) to 31.72 feet bgs in Well MW-2A (approximately 0.12 foot above the well screen).  The 
approximate groundwater flow direction using these measurements was towards the 
west/northwest. 

6.0 DISCUSSION OF ANALYTICAL RESULTS 

The analytical soil and groundwater results were compared to applicable cleanup levels listed in 
the Oil and Other Hazardous Substances Pollution Control Regulations (18 AAC 75, April 
2012).  Specifically, the soil criteria are based on the ADEC Method 2 cleanup levels listed in 
Tables B1 or B2 for the “under 40-inch (precipitation) zone,” 18 AAC 75.341.  The groundwater 
criteria are the cleanup levels listed in Table C, 18 AAC 75.345.  The cleanup levels and 
analytical results for the soil and groundwater samples are listed in Tables 3 and 4, respectively.  
Copies of the analytical laboratory reports are provided in Appendix D. 

6.1 Soil Analytical Results 

Twenty project and two duplicate soil samples were submitted for laboratory analysis.  DRO 
concentrations were detected in 14 soil samples. The highest DRO concentrations were measured 
in Boring B10, with 6,000 mg/kg in Sample B10S2 collected from 2.5 to 5 feet bgs, and 7,570 
mg/kg in Sample B10S11 collected from 26 to 26.8 feet bgs.  DRO concentrations exceeding the 
ADEC Method 2 cleanup level of 250 mg/kg were also measured in one or more soil samples 
from Borings B9, B11b, and B12.  Note that although the reported concentrations exceed the 
ADEC Method 2 MTG cleanup level, the concentrations are less than the human health cleanup 
level for DC and OI.  With the exception of Boring B12, DRO concentrations generally increased 
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with sample depth.  Sample B12S1 collected from 0.3 to 2.5 feet bgs contained a DRO 
concentration of 857 mg/kg, which exceeds the ADEC Method 2 cleanup level.  Samples 
B12S11 and B12S12 collected from 25 to 27.5 feet bgs and 28 to 28.8 feet bgs, respectively, did 
not contain detectable concentrations of DRO suggesting that DRO-impacted soil does not 
appear to extend to the groundwater at the location of Boring B12 and may be vertically limited.   

The benzene concentrations measured in Samples B10S11 (0.0268 mg/kg) and B11bS6 (0.0305 
mg/kg) exceed the ADEC Method 2 MTG cleanup level of 0.025 mg/kg.  BTEX and/or other 
VOC constituents were measured in 12 other soil samples, but at concentrations less than 
applicable Method 2 cleanup levels. 

Two PAHs, 1-methylnaphthalene and 2-methylnaphthalene, were detected in Samples B9S11 
and B10S2 at concentrations greater than the ADEC MTG cleanup levels.  PAH analyte 
concentrations exceeding ADEC Method 2 cleanup criteria were not detected in the other soil 
samples. 

PCB (Aroclor 1260) concentrations ranged from 0.0463 mg/kg in Sample B12S1 to 0.124 mg/kg 
in Sample B11bS6.  These concentrations are less than the ADEC Method 2 cleanup level of 1 
mg/kg.  PCBs were not detected in the remaining soil samples. 

DRO, BTEX, and PAHs concentrations were either not detected or were detected at 
concentrations less than ADEC Method 2 MTG cleanup levels in soil samples from Borings B5, 
B6, and at depth in Boring B12 suggesting that the lateral extent of petroleum-impacted soil has 
been delineated northwest of Well MW-1C.  Also, non-detect DRO and BTEX concentrations in 
Boring B7 and DRO, VOC, and PAHs concentrations less than ADEC Method 2 MTG cleanup 
levels in Boring B8 generally delineate the extent of impacted soil in the vicinity of former 
samples locations Q48 and Q88, respectively. 

6.2 Groundwater Analytical Results 

Three project and one duplicate groundwater samples were submitted for laboratory analysis.  An 
estimated (J-flagged) concentration of 1,1,1-trichloroethane was measured in Sample MW-2A, 
but at a concentration less than the ADEC Table C cleanup level.  Estimated concentrations of 
five PAH analytes were detected in the field duplicate sample from Well MW-1C (Sample MW-
21C) and one PAH analyte was detected in Sample MW-3.  The PAH concentrations detected 
were at least three orders of magnitude less that the applicable ADEC cleanup levels.  Note that 
the static groundwater levels measured in each well were above the screened portion prior to 
groundwater sample collection.  Therefore, the samples may not be fully representative of the 
smear zone and/or highest concentration in groundwater. 

GRO, DRO, BTEX, and PCB concentrations were not measured in the groundwater samples. 
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6.3 Quality Assurance Summary 

The project laboratory implements on-going quality assurance/quality control procedures to 
evaluate conformance to applicable ADEC data quality objectives (DQOs).  Internal laboratory 
controls to assess data quality for this project includes surrogates, method blanks, laboratory 
control sample/laboratory control sample duplicates (LCS/LCSD), and matrix spike/matrix spike 
duplicates (MS/MSD) to assess precision, accuracy, and matrix bias.  If a DQO was not met, the 
project laboratory provides a notation identifying the problem in the case narrative section of 
their Laboratory Analysis Report (See Appendix D).   

External quality controls include field records, two soil and one groundwater duplicate sample 
sets, and trip blanks for the soil and groundwater samples.  With the exception of an estimated (J-
flagged) GRO concentration measured in the soil trip blank that accompanied the VOC samples, 
the trip blanks did not contain detectable concentrations of volatile analytes.  Potentially 
impacted sample results are flagged “B” in Table 3 with further detail provided in the ADEC’s 
Laboratory Data Review Checklist (LDRC). 

Duplicate sample sets were collected to assess the sampling precision and calculate the relative 
percent difference (RPD).  The RPD measurement provides an indication of the sample 
homogeneity and the precision of the analytical techniques.  As shown on Table 5, the RPD of 
the analyte concentrations in groundwater sample set MW-1C/MW-21C and soil sample set 
B10S8/B10S28 were either less than the ADEC’s DQO of 30 percent and 50 percent, 
respectively, or were not calculable due to non-detect results.  The DRO and RRO RPDs in soil 
sample set B11bS3/B11bS23 are above the ADEC’s DQO of 50 percent, at 72 percent and 60 
percent, respectively.  However, the DRO and RRO concentrations in the primary and field 
duplicate sample are both less than the ADEC Method 2 cleanup level and the results are 
considered usable. 

Shannon & Wilson reviewed the SGS data deliverables and completed the ADEC’s LDRC for 
each laboratory report, which are included in Appendix D.  Quality control non-conformances 
and the impact to data quality/usability are described in further detail in the LDRC.  In our 
opinion, no non-conformances that would adversely impact data usability were noted, and we 
find the project data to be complete and useable to support the project purpose and objective. 

7.0 INVESTIGATION DERIVED WASTE 

Soil cuttings from Borings B5 through B12 were placed in labeled 55-gallon drums and 
temporarily stored on site.  In addition, the decontamination water from the drilling activities and 
purge water from Wells MW-1C, MW-2A, and MW-3 were stored in a labeled 55-gallon drum.  
Shannon & Wilson coordinated with the ADEC to dispose of the IDW.  The ADEC 
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Contaminated Soil Transport and Treatment Approval form is provided in Appendix E.  On 
January 5, 2015, Emerald transported the two drums containing soil to their Anchorage facility 
for processing and disposal and on January 9, 2015 Emerald transported one drum containing 
water to their Anchorage facility for processing and disposal.  Copies of the waste manifests are 
provided in Appendix E. 

8.0 CONCEPTUAL SITE MODEL 

A CSM was prepared to identify known and potential exposure pathways associated with DRO, 
benzene, PAH and PCB contamination at the subject site.  The CSM was developed using the 
ADEC’s Policy Guidance on Developing Conceptual Site Models (October 2010), and the 
ADEC’s Human Health CSM Graphic and Scoping Forms.  The CSM forms are included in 
Appendix F.  This section provides a summary of our current understanding of contaminant 
sources, extent of impacted media, and potential exposure pathways.  The narrative includes 
descriptions of site-specific considerations that increase or decrease the viability of each pathway 
at this site. 

8.1 Contaminant Sources 

Known contaminant sources include the former AST and USTs.  In addition, the site was 
formerly used to store, maintain, and repair heavy equipment and potentially electrical 
transformers which potentially caused surface and subsurface contamination.  There is also a 
potential that the Property was used for disposal/dumping based on debris (plastic liner, glass, 
wood, and concrete) encountered in multiple soil borings at depth.  The distribution of DRO and 
PCB concentrations in the subsurface soil suggest the potential for multiple undocumented 
source(s). 

For the purpose of this project, contaminants of concern (COC) are defined as compounds that 
have been measured at concentrations greater than the most stringent ADEC soil or groundwater 
cleanup levels listed in 18 AAC 75.  The compounds that meet this criterion based exclusively on 
our 2014 assessment are DRO, benzene, 1-methylnaphthalene, and 2-methylnaphthalene.  
However, as discussed in Section 2.2, soil samples containing concentrations of GRO, PCBs, 
toluene, ethylbenzene, and xylenes exceeding the ADEC MTG cleanup level have been 
documented on the Property during previous site explorations.  A summary of the soil sample 
results prior to the 2014 assessment that exceed ADEC cleanup levels in included in Table 6.  
These compounds are retained as COCs because remedial actions have not been conducted.   

 

Site Characterization, 3224 Mountain View Drive, Anchorage, Alaska  32-1-17671 
13 



 

8.2 Extent of Contamination 

This section summarizes what is currently known about the lateral and vertical extent of 
contaminants measured at concentrations greater than the most stringent ADEC cleanup levels.  
This discussion is limited to those compounds that have been measured at concentrations greater 
than the most stringent ADEC cleanup levels.   

8.2.1 Soil 

 The soil conditions on the Property were initially documented by surface and subsurface 
soil samples collected in 2003.  Surface soil samples collected in the western portion of the 
Property (Samples Q48 and Q88), eastern portion of the Property (Samples Q1 and Q10), and 
central portion of the Property (Samples Q50 and Q60) each contained DRO concentrations that 
exceeded the ADEC Method 2 cleanup level.  Analytical soil samples collected from 2003 
Boring SB2 and SB3 identified at-depth (up to 14.5 feet bgs) DRO soil contamination in the east-
central portion of the Property and southwest corner of the Property, respectively.   

 Soil borings advanced during the 2012 site characterization effort (Borings MW-1C, 
MW1B, and MW1) documented DRO, benzene, PAH, and PCB contamination in the southeast 
corner of the Property.   

 PCBs (Aroclor 1254) were documented in Boring MW1 (collection depth of 10 to 15 feet 
bgs) at a concentration of 48.8 mg/kg.  Analytical soil samples collected from nearby Boring 
MW-1B (sample collected from 12.5 to 15 feet bgs) and Boring B10 (sample collected from 17.5 
to 20 feet bgs) did not contain PCB concentrations greater than the ADEC Method 2 cleanup 
level.  Considering the depth of PCB-impacted soil and the depth at which debris was typically 
encountered in the borings, it appears as though discontinuous “hot spots” of elevated PCBs may 
be present. 

 During the 2014 site characterization activities, the highest concentrations of petroleum-
impacted soil were identified in the eastern portion of the Property near Well MW-1C.  Based on 
analytical results from Borings B9 and B10, the vertical extent of contamination in this area 
generally appears to extend from the near surface (2.5 to 5 feet bgs) to the soil/water interface (26 
to 26.8 feet bgs), with target analyte concentrations generally increasing with depth.  

 Impacted surface soil is also present in the vicinity of Boring B12.  Sample B12S1 
collected from 0.3 to 2.5 feet bgs contained a DRO concentration of 857 mg/kg.  Samples 
B12S11 and B12S12 collected from 25 to 27.5 feet bgs and 28 to 28.8 feet bgs, respectively, did 
not contain detectable concentrations of DRO suggesting that DRO impacted soil does not appear 
to extend to the groundwater at the location of Boring B12 and may be vertically limited.  The 
lateral extent of this potential contamination has not been established. 
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 Analytical soil samples from Borings B5, B6, B7, and B8 did not contain target analyte 
concentrations greater than applicable ADEC Method 2 cleanup levels suggesting that impacted 
soil is largely confined to the eastern portion of the Property. 

 Note that petroleum-impacted soil in the vicinity of Samples Q48 and Q88 was not 
investigated during the 2014 site characterization activities due to a buried utility corridor 
extending the length of the western Property boundary.  It is possible that surface and near-
surface soil along the utility corridor was disturbed during utility upgrades conducted between 
2007 and 2010.  Also, petroleum-impacted soil in the vicinity of Samples Q50 and Q60 was not 
investigated during the 2014 site characterization activities.  There is a potential for surface 
contamination to remain at these locations.   

8.2.2 Groundwater 

 Target analytes have not been detected in the groundwater at concentrations greater than 
ADEC Table C cleanup levels and were not detected during the October 2014 sampling event.  
However, a hydrocarbon odor was noted in saturated soil samples recovered from Borings B7, 
B9, and B10 suggesting that impacted groundwater may be present.  The analytical groundwater 
sample from downgradient Well MW-2A did not contain detectable petroleum hydrocarbon 
concentrations which suggests that the potentially impacted groundwater near Boring B7 is likely 
localized.  Well MW-2A is located about 18 feet downgradient of Boring B7. 

8.3 Exposure Pathways 

Discussions of the potential exposure pathways are provided below.  The narrative includes 
descriptions of site-specific considerations that increase or decrease the viability of each pathway 
at this Property.  Note this CSM reflects only the known, documented COCs, and should be 
revised as warranted if additional site assessment is conducted. 

8.3.1 Soil – Direct Contact 

Petroleum hydrocarbons and PCBs are the primary contaminants of potential concern in 
surface and subsurface soil, and have the potential to impact receptors.  Direct contact with GRO, 
DRO, BTEX, PAH, and PCB-impacted soil comprises the incidental ingestion and dermal 
contact exposure routes.  The incidental ingestion and dermal absorption exposure routes are 
complete for site visitors, trespassers, and on-site construction workers and commercial workers.  
Note that with the exception of the DRO concentrations measured in Samples Q48 and Q88, 
current and historical soil samples have not contained DRO concentrations greater than the 
ADEC DC cleanup level.  Factors that further mitigate the risk associated with this pathway 
include the commercial nature of the site activities that limit the likelihood that people will 
regularly come into contact with the site’s soil.  It is also noted that soil in the vicinity of 
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Samples Q48 and Q88 may have been disturbed during utility upgrades.  The Property is 
currently undeveloped and is planned to be used as a paved parking area, which would further 
mitigate this risk. 

8.3.2 Groundwater 

Although the Property’s groundwater is not currently used as a drinking water source, 
ADEC guidance stipulates that ingestion of groundwater be considered a potentially complete 
exposure pathway unless a groundwater use determination is conducted in accordance with 18 
AAC 75.350, and that determination finds that the groundwater is not “currently of reasonable 
expected future source of drinking water.”  Because a “350 determination” has not been 
conducted, ingestion and dermal absorption of contaminants in groundwater are potentially 
complete exposure pathways for future commercial workers and/or site visitors.  Note that the 
2012 and 2014 analytical groundwater samples did not contain target analyte concentrations 
greater than ADEC Table C cleanup levels. 

8.3.3 Air 

Volatile hydrocarbon constituents, benzene in particular, have the potential to impact 
receptors through indoor and outdoor air inhalation.  The presence of volatile analyte 
concentrations in soil within the top 15 feet bgs creates a potentially complete exposure pathway 
for current and future commercial and construction workers, site visitors, and trespassers.  With 
the exception of Samples Q48 and Q88, target analyte concentrations in current and historical 
samples are less than the ADEC OI cleanup level.  As previously discussed, it is unknown 
whether impacted soil remains at these locations.  The indoor air inhalation pathway is 
considered presently incomplete due to the undeveloped nature of the Property and because there 
are no buildings within 30 feet of known impacted soil. 

8.3.4 Other 

Other impacted media, including surface water, sediment, and biota, were not identified 
at the Property.  Based on the commercial site use, ecological receptors were not considered for 
this assessment. 

8.3.5 CSM Summary 

Multiple complete or potentially complete exposure pathways have been identified at the 
site.  Exposure to impacted soil is partially mitigated by the site’s current status as an 
undeveloped parcel and could be further reduced by a paved parking surface.  With the exception 
of Samples Q48 and Q88, target analyte concentrations in current and historical samples are less 
than the ADEC human health cleanup levels.  The groundwater ingestion pathway is potentially 
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complete for future commercial workers and site visitors although no drinking water wells are 
anticipated at this site.  The outdoor air exposure pathway is potentially complete for current and 
future commercial and construction workers, site visitors, and trespassers. 

It is noted that changes in the site use or other site conditions may affect the viability of 
potential exposure pathways.  In particular, the CSM will need to be re-evaluated and revised as 
necessary if construction occurs at the site, a change in land use occurs, or additional information 
is obtained regarding either the previously-documented contaminated media and/or potential on-
site sources.   

9.0 SUMMARY AND CONCLUSIONS 

The 2014 site characterization activities at 3224 Mountain View Drive consisted of a utility 
locate meeting; advancing nine soil borings and collecting soil samples; sampling three 
groundwater monitoring wells; soil and groundwater analytical testing; and IDW disposal.   The 
current and historical site characterization data were used to delineate the extent of previously-
identified soil and groundwater contamination at the Property. 

DRO concentrations exceeding the ADEC Method 2 MTG cleanup levels but less than human 
health cleanup levels were measured in one or more soil samples from Borings B9, B10, B11b, 
and B12.  Surface soil Samples Q48 and Q88 collected in 2003 contained DRO concentrations 
exceeding the ADEC human health cleanup level for DC and OI.  Although it is likely that 
surface and near-surface soil along the utility corridor was disturbed during utility upgrades, it is 
unknown whether impacted soil remains at these locations.  With the exception of Boring B12, 
DRO concentrations generally increased with sample depth.  Various debris including wood, 
plastic, concrete and glass was encountered at depth in Borings B6, B11, B11b, and B12 which 
were advanced in the southeast portion of the Property.  Based on material encountered in these 
soil borings, it appears as though the upper 10 to 15 feet of soil is fill material.  Analytical soil 
samples from Borings B5, B6, B7, and B8 did not contain target analyte concentrations greater 
than applicable ADEC Method 2 cleanup levels suggesting that impacted soil is largely confined 
to the southeastern portion of the Property near Well MW-1C. 

Impacted surface soil is also present in the vicinity of Boring B12.  Sample B12S1 collected from 
0.3 to 2.5 feet bgs contained a DRO concentration of 857 mg/kg.  Deeper soil samples collected 
from 25 to 27.5 feet bgs and 28 to 28.8 feet bgs did not contain detectable concentrations of DRO 
suggesting that DRO impacted soil does not appear to extend to the groundwater at the location 
of Boring B12 and may be vertically limited.  The surface soil contamination at this location may 
be a different source than what contributed to subsurface contamination and is consistent with 
previous site data that indicates discontinuous impacted surface soil across the site.  The lateral 
extent of this potential contamination has not been established. 
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Low-level PCB (Aroclor 1260) concentrations less than the ADEC Method 2 cleanup level were 
measured in Samples B8S2, B12S1, and B11bS6.  During the 2012 site characterization effort, a 
PCB (Aroclor 1254) concentration exceeding the ADEC Method 2 cleanup level was measured 
in one sample collected from 10 to 15 feet bgs.  The presence of Aroclor 1254 in this area may 
indicate a different PCB source than that contributing to the low level Aroclor 1260 detections.     

Estimated concentrations of five PAH analytes were detected in the field duplicate groundwater 
sample from Well MW-1C (Sample MW-21C), and one VOC analyte was detected in Sample 
MW-2A, and one PAH analyte was detected in Sample MW-3.  The detected PAH and VOC 
concentrations were at least three orders of magnitude less that the applicable ADEC cleanup 
levels.  GRO, DRO, BTEX, and PCB concentrations were not measured in the groundwater 
samples. 

Based on current and historical data, the following data gaps may require additional investigation 
prior to making a CCIC determination: 

• The nature and extent of potentially buried debris is unknown. 

• It is unknown whether impacted soil remains at the locations of former Samples Q48 and 
Q88 and other surface soil locations.  Moreover, it is unknown whether contamination 
extends off-site at these locations. 

• Elevated PID readings and hydrocarbon odors were documented at the soil/groundwater 
interface in Borings B7, B9, and B10 suggesting a potential impact to groundwater at 
these locations.  Based on “clean” analytical groundwater results from Well MW-2A, the 
potentially impacted groundwater near Boring B7 is likely localized.  The presence and 
extent of potentially impacted groundwater in the vicinity and downgradient of Boring B9  
is unknown. 

• Considering the depth of PCB-impacted soil in Boring MW-1C (10 to 15 feet bgs) and 
the depth at which debris was typically encountered in the borings (0 to 15 feet bgs), it 
appears as though discontinuous “hot spots” of elevated PCBs may be present.  It is 
possible that other hot spots exist at depth. 

• The northwest portion of the Property has not been characterized.   

We understand the MOA would like to use the Property as a parking area for the adjacent Special 
Olympics building, which would require site preparation and asphalt paving.  There is a potential 
that the Property may be used as paved parking area without additional remedial action and/or 
site investigation to resolve data gaps.  Note however, that in accordance with 18 AAC 75 
regulations, PCB concentrations greater than 10 mg/kg are not permitted to remain in place 
unless an alternate cleanup level is developed through a site specific risk assessment.  
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Although an asphalt cap would further mitigate the incidental ingestion, dermal contact, and 
outdoor air inhalation exposure routes associated with petroleum-impacted soil, impacted soil 
will likely be encountered during site preparations if conventional paving methods are 
implemented (e.g. disturbing and/or removing surface soil for new pavement soil sections).  We 
recommend developing an Environmental Management Plan to guide soil excavation, handling, 
and disposal of impacted soil that will be disturbed if conventional paving methods are 
implemented.  Alternatively, non-conventional paving methods that allow structural fill to be 
place on top of the impacted surface soil without disturbing impacted soil may be implemented.   

10.0   CLOSURE/LIMITATIONS 

This report was prepared for the exclusive use of our client and their representatives.  The 
findings we have presented within this report are based on the limited sampling and analyses that 
we conducted.  They should not be construed as definite conclusions regarding the site’s soil and 
groundwater conditions.  It is possible that our subsurface tests missed higher levels, although 
our intention was to sample in accordance with the ADEC-approved work plan.  As a result, the 
sampling and analyses performed can only provide you with our professional judgment as to the 
environmental characteristics of this site, and in no way guarantees that an agency or its staff will 
reach the same conclusions as Shannon & Wilson, Inc.  The data presented in this report should 
be considered representative of the time of our site assessment.  Changes in site conditions can 
occur over time, due to natural forces or human activity.  In addition, changes in government 
codes, regulations, or laws may occur.  Because of such changes beyond our control, our 
observations and interpretations may need to be revised.  Shannon & Wilson has prepared the 
document in Appendix G, Important Information About Your Geotechnical/Environmental 
Report, to assist you and others in understanding the use and limitations of our reports.   

You are advised that various state and federal agencies (ADEC, EPA, etc.) may require the 
reporting of this information.  Shannon & Wilson does not assume the responsibility for 
reporting these findings and therefore has not, and will not, disclose the results of this study 
unless specifically requested and authorized by you, or as required by law. 

Copies of documents that may be relied upon by our client are limited to the printed copies (also 
known as hard copies) that are signed or sealed by Shannon & Wilson with a wet, blue ink 
signature.  Files provided in electronic media format are furnished solely for the convenience of 
the client.  Any conclusion or information obtained or derived from such electronic files shall be 
at the user’s sole risk.  If there is a discrepancy between the electronic files and hard copies, or 
you question the authenticity of the report, please contact the undersigned. 
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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S13

S14

Aspalt pavement

Brown, Silty Sand with Gravel (SM); moist

Brown, Silty Sand (SM); moist

Brown, Silty Sand with Gravel (SM);
decreasing gravel content with depth; moist

Brown, Well-graded Sand with Silt and Gravel
(SW-SM); moist

Brown, Silty Sand with Gravel (SM); moist

Brown, Silty Sand (SM); moist

Brown, Silty Sand with Gravel (SM); moist

Brown, Silty Gravel with Sand (GM); moist

Brown, Silty Sand with Gravel (SM); moist

Brown, Silty Sand (SM); moist

Brown, Silty Sand with Gravel (SM); moist

Brown, Well-graded Gravel with Sand (GW);
wet; hydrocarbon odor

Gray, Silty Gravel with Sand (GM); wet;
hydrocarbon odor

Gray to brown, Well-graded Gravel with Silt
and Sand (GW-GM); wet; hydrocarbon odor
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2. The discussion in the text of this report is necessary for a proper understanding of
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3. Water level, if indicated above, is for the date specified and may vary.
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Brown, Silty Sand with Gravel (SM); moist

Brownish gray, Silty Sand (SM); moist

Brown, Silty Sand with Gravel (SM); moist

Brown, Well-graded Sand with Silt and Gravel
(SW-SM); moist

Brown, Silty Sand with Gravel (SM); moist

Brown, Well-graded Gravel with Silt
(GW-GM); moist

Brown, Silty Sand with Gravel (SM);
increasing gravel size with depth from 12.5 to
15 feet bgs; moist

Brown, Well-graded Gravel with Silt and Sand
(GW-GM); black lense that resembles coal
from 33 to 33.3 feet bgs; wet
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

Organic mat (grass landscape)

Brown, Silty Gravel with Sand (GM); moist

Brown to gray, Sandy Silt with Gravel (ML);
moist; hydrocarbon odor

Gray, Silt with Gravel (ML); moist;
hydrocarbon odor

Gray, Well-graded Gravel with Sand (GW);
moist; hydrocarbon odor

Gray, Sandy Silt (ML); moist; hydrocarbon
odor

Gray, Well-graded Gravel with Sand (GW);
moist; hydrocarbon odor

Gray, Well-graded Sand (SW); moist;
hydrocarbon odor

Gray, Well-graded Gravel with Sand (GW);
moist; hydrocarbon odor

Gray, Silty Sand (SM); moist; hydrocarbon
odor

Gray, Well-graded Sand (SW); moist;
hydrocarbon odor

Gray, Well-graded Sand with Silt and Gravel
(SW-SM); moist; hydrocarbon odor

Gray, Well-graded Sand with Gravel (SW);
moist to wet at 27 feet bgs; hydrocarbon odor

Gray, Well-graded Gravel with Sand (GW);
wet; hydrocarbon odor
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Boring Completed 10/8/2014
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Ground Water Level At Time Of Drilling
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S5

S6
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S9

S10

S11

S12

Organic mat (grass landscape)

Brown, Silty Sand with Gravel (SM); moist

Brownish gray, Silty Sand (SM); moist;
hydrocarbon odor

Gray, Silty Sand with Gravel (SM); moist;
hydrocarbon odor

Gray, Silty Sand (SM); moist; hydrocarbon
odor

Gray, Silt with Sand and Gravel  (ML); moist;
hydrocarbon odor

Brown, Well-Graded Sand with Silt and Gravel
(SW-SM); moist; hydrocarbon odor

Brown to gray, Silty Gravel with Sand (GM);
moist; hydrocarbon odor

Gray, Silty Sand with Gravel (SM); moist;
hydrocarbon odor

Gray, Well-Graded Sand (SW); moist;
hydrocarbon odor

Gray, Well-Graded Sand with Silt and Gravel
(SW-SM); moist; hydrocarbon odor

Gray, Well-Graded Gravel with Silt and Sand
(GW-GM); moist to wet at 27 feet bgs;
hydrocarbon odor

Gray, Well-Graded Gravel with Sand (GW);
moist; black coal lense from 27.9 feet bgs to
28.2feet bgs; hydrocarbon odor
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Boring Completed 10/8/2014
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Fig. C-6

Ground Water Level At Time Of Drilling
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Bottom of Boring
Boring Completed 10/9/2014

Organic mat (grass landscape)

Black, Sandy Silt and Gravel (ML); moist

Brown, Silty Sand with Gravel (SM); moist

Gray concrete rubble

Dark brown, Silty Sand with Gravel (SM);
scattered wood debris; moist; hydrocarbon
odor
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

Organic mat (grass landscape)

Black, Sandy Silt and Gravel (ML); moist

Brown, Silty Sand with Gravel (SM); moist

Black, Well-Graded Gravel with Sand (GW);
moist; hydrocarbon odor

Brown, Silty Sand with Gravel (SM); moist;
hydrocarbon odor

Brown, Silty Gravel with Sand (GM); scattered
wood debris; moist; hydrocarbon odor

Brownish gray to dark brown, Silty Sand with
Gravel (SM); scattered plastic debris from 10
to 12.5 feet bgs and numerous wood debris
from 12.5 to 15 feet bgs; moist; hydrocarbon
odor from 12.5 to 15 feet bgs

Brown, Silty Gravel with Sand (GM); moist;
hydrocarbon odor

Brown, Well-Graded Sand with Silt and Gravel
(SW-SM); moist

Gray, Silty Sand with Gravel (SM); moist

Gray, Silty Gravel with Sand (GM); moist to
wet at 27 feet bgs

Brown, Well-Graded Sand (SW); wet

Bottom of Boring
Boring Completed 10/9/2014
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Fig. C-8

Ground Water Level At Time Of Drilling
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APPENDIX D 
 

RESULTS OF ANALYTICAL TESTING  
BY  

SGS NORTH AMERICA, INC. OF ANCHORAGE, ALASKA  
AND  

ADEC LABORATORY DATA REVIEW CHECKLISTS 
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APPENDIX E 
 

INVESTIGATION DERIVED WASTE DISPOSAL DOCUMENTATION 
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APPENDIX G 
 

IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL/ENVIRONMENTAL  
REPORT 
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