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Cleanup Plan 

Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska 1. Introduction  

On behalf of Chevron Environmental Management Company (Chevron), ARCADIS 
U.S., Inc. (ARCADIS) prepared this Cleanup Plan for the former Unocal Bulk Terminal 
Facility No. 0208 (currently Chevron Facility No. 306456) (site). In a March 19, 2012 
letter, the Alaska Department of Environmental Conservation requested a Cleanup 
Plan to remediate and/or mitigate the risks associated with the complete exposure 
pathways. A Site Location Map is provided on Figure 1. The site and surrounding 
features are shown on Figure 2. 

This Cleanup Plan presents a description and history of the site, revises the 
Conceptual Site Model, formally evaluates three potential remedial alternatives, and 
identifies the preferred site remedial alternative.      

This Cleanup Plan consists of the 10 sections described below and includes supporting 
tables, figures, and an appendix. The organization and content of the 10 sections are 
as follows: 

· Section 1 – Introduction, This section provides the purpose, scope, and 
organization of this Cleanup Plan. 

· Section 2 – Site Background. This section provides a brief site description and 
history, including past and current occupants, buildings and structures, and 
historical land use. This section also summarizes the site and regulatory history. 

· Section 3 – Geology and Hydrogeology. This section summarizes the regional and 
geologic and hydrogeologic conditions at the site. 

· Section 4 – Site Characterizations, This section summarizes the regulatory history, 
subsurface investigations, and remediation activities conducted at the site. 

· Section 5 – Current Site Monitoring Activities. This section describes the 
monitoring activities that are currently being conducted at the site. 

· Section 6 – Constituents of Concern. This section discusses the constituents of 
concern (COCs) present at the site. 
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Cleanup Plan 

Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska · Section 7 – Conceptual Site Model. This section describes the local and regional 

hydrogeologic setting, groundwater flow conditions, the distribution of COCs, 
source identification, and a site exposure assessment. 

· Section 8 – Identification and Evaluation of Remedial Alternatives. This section 
identifies the three most viable remedial alternatives for the site, describes the 
criteria against which each alternative is evaluated, and assesses each alternative 
against these criteria. 

· Section 9 – Selection of Recommended Remedial Alternative. This section 
identifies and presents the basis for selecting the preferred remedial alternative. 

· Section 10 – References. This section lists the references used to prepare this 
Cleanup Plan. 
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Cleanup Plan 

Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska  

2. Site Background 

2.1  Site Description and History 

The 3.11-acre site is located at 328½ Illinois Street in Fairbanks, Alaska (Figure 1). 
Unocal used the western 1.84 acres of the site to store and dispense fuel between 
1952 and 1982, and added the westernmost 1.27 acres to the lease in 1961. Former 
fuel facilities included two 55,000-gallon and nine 20,000-gallon aboveground storage 
tanks (ASTs), underground pipelines, pumping facilities, loading docks, and fuel 
dispensing pumps located in the southern and south-central areas of the site. Diesel 
fuel and aviation gas were stored on site.  

The Alaska Railroad Corporation (ARRC) leased the westernmost 1.27 acres of the 
site from 1941 to 1981. The entire site was leased by Interior Leasing from 1982 to 
1989 and by CEM Leasing from 1989 to 2001. Petroleum Sales operated the facility 
from 1982 to 2001. According to the Subsurface Site Investigation – Phase II 
(GeoEngineers Inc. 2003), and Mr. Phil Tannehill, co-owner of Petroleum Sales, the 
ASTs were removed in 1993, and the piping and dispensing pumps were removed in 
1997.  

Figure 2 depicts the site location and surrounding features on an aerial photograph. 
Surrounding properties include the former Chevron Facility (#1001430) to the north, 
former Texaco Facility (#211815) to the northwest, and Alaska Communication 
Systems Property to the west. Site features, including monitoring wells and the site 
boundary are presented on Figure 3. 

2.2  Regional Setting 

The former Chevron, Texaco, and Unocal bulk plants are located adjacent to one 
another. The ARRC has owned the properties since the early 1900s. The properties 
are located within the Fairbanks Area-Wide Industrial Reclamation Area, which is 
bordered by Noyes Slough to the north and east and Chena River to the south (Figure 
1). Land use in the area consists primarily of industrial activities including: railroad 
facilities, bulk fuel terminals, gasoline stations, miscellaneous light industrial, and 
warehousing. 
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Cleanup Plan 

Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska 3. Geology and Hydrogeology 

3.1  Regional Geology 

The Fairbanks region is typically underlain by approximately 330 to 600 feet of 
Quaternary fluvial and glaciofluvial sediment (sand and gravel covered by fine 
sediment and organic matter) originating from the Alaska Range (Natural Resources 
Conservation Service 2004).   

3.2  Site Geology 

Previous assessments at the site have observed well- to poorly graded sand and silt 
from the ground surface to approximately 5 to 8 feet below ground surface (bgs), 
followed by gravels, sands, and silts to approximately 30 feet bgs. Permafrost has not 
been observed at the site during any of the previous assessments.   

3.3  Regional Hydrogeology 

Fairbanks water supply wells are located south (crossgradient) of the site on the south 
side of the Chena River. The meandering Chena River lies approximately 1,600 feet to 
the south and southwest of the site. To the northeast, the Noyes Slough lies 
approximately 1,800 feet from the site (Figure 1). 
 
3.4  Site Hydrogeology 

Groundwater elevation data have been collected at the site since October 2002 (Table 
1). Depth to groundwater typically ranges from approximately 14 to 18 feet below top of 
casing (btoc) at the site. Groundwater elevations fluctuate seasonally; higher 
groundwater elevations in the subsurface are generally observed in the summer and 
fall. Groundwater flow direction is to the west under a low hydraulic gradient 
(approximately 0.0008 foot per foot in July 2013). The groundwater elevations and flow 
directions during the most recent sampling event are consistent with historical 
groundwater monitoring events. Groundwater elevation data collected from adjacent 
former Chevron and former Texaco properties were used develop the groundwater 
potentiometric map. The July 2013 potentiometric surface map is included on Figure 4. 
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Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska  

4. Site Characterizations 

Investigation activities were conducted at the site beginning in June 1989 and finished 
in October 2012. In June 1989, Shannon & Wilson, Inc. (SWI) installed two monitoring 
wells (former MW-41 and former MW-42) at the site. According to the Subsurface Site 
Investigation – Phase II (GeoEngineers Inc. 2003), SWI conducted a site investigation 
that was documented in the Soil Sampling and Installation of Groundwater Monitoring 
Wells (SWI 1989). These wells were located on the western side of the site and have 
been abandoned. Monitoring well MW-41 was located just south of the former truck 
loading rack and MW-42 was located just north of the pump house. Odor and sheen 
were noted for soil samples recovered from the borings, and headspace gas 
concentrations ranged from 40 to 300 parts per million by volume. Light nonaqueous 
phase liquid (LNAPL) was encountered in both wells, at thicknesses of 0.01 foot in 
MW-41 and 0.03 foot in MW-42.   

In September 2002, GeoEngineers conducted a subsurface site investigation to 
evaluate the nature and extent of soil and groundwater contamination. Six monitoring 
wells (GEI-1 through GEI-6) were installed (Figure 3); soil samples were collected from 
the borings and groundwater samples were later collected from the wells. Analytical 
results for soil (Table 2) and groundwater (Table 3) indicate that petroleum impacts are 
present at varying degrees throughout the site. Approximately 0.67 foot of LNAPL was 
encountered in GEI-4 on October 22, 2002. Laboratory analyses identified the LNAPL 
as Jet-A-range fuel with hydrocarbons primarily eluting in the C8 to C20 range 
(GeoEngineers 2003). 

GeoEngineers installed three wells in August 2003 (GEI-7, GEI-8, and GEI-9) and 
three wells in September 2005 (GEI-10, GEI-11, and GEI-12) (Figure 3). Soil and 
groundwater samples were collected from these locations (Tables 2 and 3). LNAPL 
was measured in GEI-7 in April 2004. Laboratory analysis in GEI-7 identified the 
product as Jet-A-range fuel with hydrocarbons primarily eluting in the C8 to C20 range 
(GeoEngineers 2005).  

In July 2007, ARCADIS performed a site assessment (ARCADIS 2008) and installed 
five borings (SB-1 through SB-5) and one monitoring well (MW-13).In addition, vapor 
probe (VP-3) was installed and samples were collected at the site near the former 
building, south of the former train and loading rack. The analytical results indicate that 
the  screening levels for benzene, toluene, and ethylbenzene were exceeded in 
multiple samples. The highest concentrations of benzene, toluene, ethylbenzene, and 
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Cleanup Plan 

Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska total xylenes (BTEX) in shallow (less than 5 feet bgs) and deep (more than 5 feet bgs) 

were detected in VP-3. Soil analytical results are included in Table 2. Soil vapor results 
are presented in Table 4 (shallow) and Table 5 (deep). 

In August 2008, ARCADIS conducted an additional vapor assessment at the site 
(ARCADIS 2009b). Vapor samples were collected from vapor probe locations VP-3 
and VP-5 (Figure 5). The vapor sample collected from VP-3 indicated exceedances of 
the screening levels for BTEX. These high detections were anticipated because the 
vapor probe was installed in an open surface area of known highest groundwater 
petroleum impact and proximal to known areas of LNAPL. Soil vapor results are 
presented in Tables 4 and 5. 

In August 2009, an additional vapor assessment was conducted off site (ARCADIS 
2010). Vapor samples were collected from vapor probe VP-7; analytical data indicated 
an exceedance of the deep soil gas target level for benzene at 8.5 feet bgs. The 
assessment concluded that the estimated excess lifetime cancer risk (ELCR) and 
noncancer hazard quotient for potential commercial worker exposures to benzene in 
indoor air are below the -established acceptable target ELCR of 1 x 10-5 (one in 
100,000) and below the noncancer hazard target of 1. Soil vapor analytical results for 
shallow and deep soil gas are presented in Tables 4 and 5, respectively. 

In 2010, ARCADIS conducted an assessment to better define the downgradient extent 
of impacts and to determine the effectiveness of surfactant injections to remove LNAPL 
from monitoring wells at the site (ARCADIS 2011b). The 2010 assessment activities 
included installation of two off-site monitoring wells (MW-14 and MW-15) and a 
surfactant injection pilot test (Tables 6 and 7).  

The surfactant-enhanced LNAPL recovery pilot test was performed to assess the 
potential recovery of persistent measureable LNAPL in well GEI-7 (ARCADIS 2011b).    
The pilot test involved injection of surfactant into the formation. After allowing the 
injected surfactant to remain in the formation for approximately 24 hours, groundwater 
and surfactant were extracted using a submersible pump, followed by vacuum 
extraction. Subsequent monthly groundwater gauging of GEI-7 indicated that LNAPL 
decreased initially, but returned in September 2010 (Table 1). 

Soil and groundwater monitoring indicated that off-site monitoring well MW-15 
contained LNAPL. Fingerprinting analysis was conducted on LNAPL from MW-15 and 
compared to LNAPL from site monitoring wells GEI-7 and GEI-8. The fingerprinting 
analysis indicated that the LNAPL from MW-15 was different in composition and did 
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Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska not originate from the site. Additional information is presented in Section 7.3.4 and 

Appendix A. 

In August 2011, ARCADIS conducted an assessment to better define the vertical and 
horizontal extents of petroleum impacts at the site (ARCADIS 2012). Twelve soil 
borings (SB-7 through SB 18) were advanced at the site during the 2011 assessment 
activities (Figure 5). Petroleum hydrocarbons were detected above soil cleanup levels 
(SCLs) in soil samples collected from SB-7 through SB-12, SB-14, SB-15, SB-17, and 
SB-18 (Table 2). 

In October 2012, ARCADIS performed additional site assessment activities including 
further delineation of the shallow soil petroleum impacts at the site (ARCADIS 2013a). 
Eleven shallow soil borings (HA-1 through HA-11) were advanced to delineate the 
shallow impacts in the area of soil borings SB-7, SB-8, and SB-9. Petroleum 
hydrocarbons were detected above their respective SCLs in the soil samples collected 
from HA-2 and HA-9 only (Table 2). Soil boring locations are presented on Figure 5.    
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Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska  

5. Current Site Monitoring Activities 

Currently, groundwater is gauged and sampled annually at the site. This section 
discusses groundwater gauging, sampling, and sample results for the site. 

5.1  Groundwater Gauging 

The most recent annual groundwater gauging event was conducted on July 30 through 
August 5, 2013 (ARCADIS 2013b). Site monitoring wells were gauged with an oil/water 
interface probe to determine depth to water and to ascertain if LNAPL was present. 
Monitoring wells that are a part of the annual gauging program include: GEI-1 through 
GEI-10, MW-1 through MW-6, MW-14, MW-15, and K-5. 

Groundwater elevation data were summarized in Table 1. 

5.2  Groundwater Sampling 

Monitoring activities at the site included monitoring wells GEI-1 through GEI-10, MW-1 
through MW-6, MW-14, and MW-15 (ARCADIS 2013b). Groundwater sampling 
activities were conducted using no-purge sampling procedures in accordance with the 
Draft Field Sampling Guidance (2011), Bailer-Grab Groundwater Sampling 
(ARCADIS 2009a), and Groundwater Sampling with HydraSleeves – Standard 
Operating Procedure (ARCADIS 2011a). Disposable Teflon® bailers and 
HydraSleeves™ were used to collect the samples. HydraSleeves™ were lowered into 
the water column and were allowed to sit in the monitoring wells for at least 2 hours 
prior to sampling. After the necessary sample bottles were filled using the 
HydraSleeves™ for analysis of gasoline range organics (GRO) and BTEX, Teflon® 
disposable bailers were used to fill the remaining sample bottles for analysis of diesel 
range organics (DRO). Bailers were lowered slowly into the water column to mitigate 
potential volatilization. 

Samples were submitted for the following analyses: 

· GRO by Alaska Method AK101 
· DRO by Alaska Method AK102 
· DRO  with Silica Gel Cleanup by Alaska Method AK102 
· Residual range organics (RRO) by Alaska Method AK103 



 
 
 
 
 
 
 
 

 9 

 
 
Cleanup Plan 

Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska · BTEX and methyl tert-butyl ether by United States Environmental Protection 

Agency (USEPA) Method 8021B 
5.3  Recent Groundwater Sampling Results 

Groundwater samples collected from monitoring wells GEI-1 through GEI-4, GEI-6 
through GEI-10, and MW-5 contained concentrations greater than their respective 
ADEC groundwater cleanup levels (GCLs) for one or more of the following analytes: 
GRO, DRO, RRO, benzene, toluene, ethylbenzene, and total xylenes. 

Groundwater samples collected during the annual 2013 monitoring event contained 
concentrations of GRO greater than the ADEC GCL (2,200 micrograms per liter [µg/L]) 
in monitoring well samples GEI-1, GEI-2, GEI-3, GEI-7, GEI-8, and MW-5, ranging 
from 8,620 µg/L (GEI-3) to 230,000 µg/L (GEI-2).  

Concentrations of DRO greater than the ADEC GCL (1,500 µg/L) were detected in 
monitoring well samples GEI-2, GEI-3, GEI-4, GEI-6, GEI-7, GEI-8, GEI-9, GEI-10, and 
MW-5,  ranging from 3,500 µg/L (MW-5) to 1,740,000 µg/L (GEI-8). 

Concentrations of RRO greater than the ADEC GCL (1,100 µg/L) were detected in 
monitoring well samples GEI-1, GEI-2, GEI-3, GEI-6, GEI-7, GEI-8, GEI-9, and MW-5, 
ranging from 1,600 µg/L (MW-5) to 5,200 µg/L (GEI-3).  

Concentrations of benzene greater than the ADEC GCL (5 µg/L) were detected in 
monitoring well samples GEI-1, GEI-2, GEI-4, GEI-7, MW-3, MW-5, and MW-15, 
ranging from 7.7 µg/L (GEI-4) to 3,330 µg/L (GEI-1). 

Benzene concentrations are generally co-located with toluene, ethylbenzene, and 
xylenes concentrations; therefore, benzene is used as a surrogate for petroleum 
hydrocarbon volatile organic compound (VOCs) at the site 

Groundwater analytical results are presented in Table 3 and on Figure 6. Monitoring 
well construction details are provided in Table 8. 
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Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska  

6. Constituents of Concern 

This section discusses the site COCs in soil and groundwater. 

6.1  Soil 

COCs in soil include GRO, DRO, and BTEX. The applicable cleanup criteria for closure 
are presented in the table below. The cleanup criteria for soil at this site are the ADEC 
Method 2 standards. 

Compounds of 
Concern 

Soil Cleanup Levels  
(Method 2 Standards – 

Migration to Groundwater) 
(mg/kg) 

Soil Cleanup Levels  
(Ingestion and Inhalation – 

Under 40 in Zone) 
(mg/kg) 

GRO 300 1,400/1,400 
(ingestion/inhalation) 

DRO 250 10,250/12,500 
(ingestion/inhalation) 

Benzene 0.025 150/11 (direct 
contact/inhalation) 

Toluene 6.5 8,100/220 (direct 
contact/inhalation) 

Ethylbenzene 6.9 10,100/110 (direct 
contact/inhalation) 

Xylenes 63 20,300/63 (direct 
contact/inhalation) 

Note: 
mg/kg = milligrams per kilogram 

6.2  Groundwater 

COCs in groundwater include GRO, DRO, and BTEX. The following maximum 
concentrations for each COC in the observed groundwater plume during the most 
recent sampling event (August 2013) are presented in the table below, along with 
GCLs.  
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Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska 

Compounds of 
Concern 

Current Maximum Concentrations in 
Groundwater (µg/L) 

(August 2013) 

Groundwater 
Cleanup Levels 

(µg/L) 

GRO 230,000 (GEI-2) 2,200 

DRO 1,740,000 (GEI-8) 1,500 

Benzene 3,300 (GEI-2) 5 

Toluene 37,100 (GEI-2) 1,000 

Ethylbenzene 3,210 (GEI-2) 700 

Xylenes 26,700 (GEI-2) 10,000 
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Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska  

7. Conceptual Site Model 

7.1  Sources 

The sources of COCs in soil and groundwater media are likely the former fuel storage 
tanks and associated facilities described in Section 2.1. Former fuel facilities included 
two 55,000-gallon and nine 20,000-gallon ASTs, loading docks, and associated 
underground pipelines, pumping facilities, and fuel dispensing pumps (Figure 3). Fuel 
stored on the site consisted of diesel fuel and aviation gasoline.  

7.2  Release Mechanisms 

Potential release mechanisms include releases from the sources identified above, 
including former ASTs and related infrastructure, and potential surface releases to the 
ground surface during former site activities. 

7.3  Extent of Impacts  

7.3.1 Soil 

As described above, primary soil COCs are GRO, DRO, and BTEX. Benzene 
concentrations are generally co-located with toluene, ethylbenzene, and xylenes 
concentrations; therefore, benzene is used as a surrogate for petroleum hydrocarbon 
VOCs at the site. Concentrations of DRO, GRO, and benzene exceed ADEC SCLs for 
direct contact, inhalation, and migration to groundwater in surface soil (0 to 2 feet bgs) 
and subsurface soil (2 to 15 feet bgs). The nature and extent of COCs are described 
below. Soil analytical data are presented on Figure 7 (0 to 8 feet bgs), Figure 8 (8 to 12 
feet bgs), and Figure 9 (12 to 27 feet bgs). Soil analytical data are presented in Table 
2. 

7.3.1.1 Gasoline Range Organics 

In surface soil, exceedances of the ADEC SCL for GRO are limited to isolated areas in 
the northern portion of the site. Locations include soil borings SB-7 and HA-2, and SB-
91 (Figure 8). The source of GRO impacts in surface soil at these locations is likely 
                                                      

1 Soil sample SB-9 was collected at 2.1 feet bgs. 
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Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska from historical surface releases. The highest concentration of GRO in surface soil is at 

location SB-9 (30,000 mg/kg). Borings advanced surrounding SB-9 did not indicate 
exceedances of the ADEC SCL. 

In subsurface soil, exceedances of the ADEC SCL for GRO are generally present at 
the water table elevation, originating from the former ASTs and loading dock area. The 
highest concentrations are centrally located at GEI-2 (9,050 mg/kg) at the approximate 
water table elevation. Exceedances of ADEC SCLs for GRO (1,400 mg/kg) are also 
present beneath the railway and to the west at location SB-11 from 15 to 17 feet bgs at 
the approximate water table elevation (2,100 mg/kg). Elevated concentrations and 
depth are consistent with smear zone conditions. 

7.3.1.2 Diesel Range Organics 

Similar to GRO, exceedances of the ADEC SCL for DRO in surface soil are present in 
the northern area of the site at locations SB-7, SB-8, and SB-9. In the south and south-
central areas of the site, near the former ASTs and loading docks, exceedances of 
DRO in surface soil are centered surrounding SB-4 (2,600 mg/kg). To the west of the 
railway, an isolated area exceeding ADEC SCLs is present at soil boring location SB-
11. The highest concentration of DRO in surface soil is at location SB-9 (54,000 mg/kg) 
in the northern area of the site. 

In subsurface soil, elevated concentrations of DRO are similar in extent to GRO and 
are generally present at the approximate water table elevation, in the area adjacent to 
the former ASTs and loading docks (DRO was detected in SB-18 and GEI-8 at 
concentrations of 5,800 and 10,800 mg/kg, respectively). Impacts extend to the 
northern portion of the site; the highest concentration is present at SB-7 from 15 to 17 
feet bgs (14,000 mg/kg), located adjacent to the railway. To the west of the railway, 
DRO exceeds ADEC SCLs in SB-11 at the approximate water table elevation (3,400 
mg/kg). 

7.3.1.3 Benzene 

In surface soil, exceedances of the ADEC SCL for benzene are limited to two isolated 
locations (SB-9 and SB-7) ADEC SCL in the northern area of the site. Detections of 
benzene are not present in soil borings advanced on the west side of the railway. The 
highest concentration of benzene in surface soil is at location SB-9 (450 mg/kg). 
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306456) 
328½ Illinois Street 
Fairbanks, Alaska In subsurface soil, exceedances of the ADEC SCL for benzene are similar in extent to 

GRO and are generally located adjacent to the former ASTs and loading docks.  
Elevated benzene concentrations are generally present at the water table. The highest 
concentrations at the water table are located at GEI-2 (21.6 mg/kg) and SB-18 (26 
mg/kg), and to the north at SB-7 (30 mg/kg) and SB-9 (68 mg/kg).  

7.3.2 Soil Gas Concentrations 

As described in Section 4.1, soil gas concentrations have been investigated during 
three field mobilizations between 2007 and 2009. Soil vapor sample location VP-3 was 
advanced near GEI-1 to evaluate conditions in the area where LNAPL was observed.  
Soil vapor locations VP-5 and VP-7 were advanced to evaluate risk and were located 
to evaluate soil vapor concentrations near existing buildings (Figure 5).Soil vapor 
sampling locations at the site exceeded the deep soil gas target level for benzene at 
8.5 feet bgs.   

Data from soil vapor samples collected in 2007 through 2009 were compared to ADEC 
commercial target levels for shallow gas (< 5 feet bgs) and deep gas (> 5 feet bgs). 
Analytical results indicated that the screening levels for benzene, ethylbenzene, and 
total xylenes were exceeded in multiple samples (Tables 4 and 5). 

The data were subsequently evaluated using ADEC health-based target criteria to 
evaluate the potential for exposures to volatile constituents in indoor air for commercial 
workers. The study concluded that risk to potential commercial workers was found to 
be within acceptable limits (ARCADIS 2010).     

7.3.3 Groundwater 

The highest concentrations of COCs are generally located in the area of the former 
ASTs and loading docks, including monitoring wells GEI-1, GEI-2, GEI-7, GEI-8, and 
GEI-11. High concentrations of DRO are also present in monitoring wells GEI-3, GEI-4, 
and GEI-9. As described in Section 3.4, historical groundwater levels range from 14 to 
18 feet btoc. Groundwater flow direction is to the west. The extent of groundwater 
impacted with COCs is described below. Groundwater isoconcentration contour maps 
for benzene, GRO, and DRO are presented on Figures 10, 11, and 12, respectively. 
These figures also present interpreted isoconcentration maps for the adjacent sites as 
described in Section 2.1. Groundwater analytical data are presented in Table 3. 
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306456) 
328½ Illinois Street 
Fairbanks, Alaska 7.3.3.1 Benzene 

The highest concentrations of benzene in groundwater are detected in the area of the 
former ASTs and loading docks, as described in Section 7.3.1.3. The highest 
concentrations of benzene are detected in GEI-11 (5, 530 µg/L), GEI-2 (3,330 µg/L), 
and GEI-1 (2,920 µg/L). Other monitoring wells that exceed groundwater criteria for 
benzene include GEI-4, GEI-7, and GEI-12. On the western side of the active railway, 
MW-5 exceeds the ADEC GCL (Figure 10).   

Further downgradient to the west, off-site monitoring wells are impacted with benzene; 
however, based on the fingerprinting analysis conducted for MW-15 (Appendix A), 
these impacts in groundwater are not believed to originate from the site. A 
geochemical evaluation of these two separate plumes is in process and will be 
summarized in an upcoming memo (ARCADIS 2013c). Based on these findings, the 
isoconcentration contours for benzene in groundwater at the site and adjacent 
properties are presented on Figure 10. 

7.3.3.2 Gasoline Range Organics 

The extent of GRO in groundwater is similar to benzene. The highest concentrations of 
GRO are detected at GEI-2 (230,000 µg/L) and GEI-11 (103,000 µg/L).  Other 
monitoring wells at the site that exceed the ADEC GCL for GRO include GEI-1, GEI-3, 
GEI-7, GEI-8, and GEI-12. On the western side of the active railway, MW-5 exceeds 
the ADEC GCL (8,610 µg/L) (Figure 11).   

Similar to benzene in groundwater, further downgradient to the west, monitoring wells 
are impacted with GRO. However, based on the fingerprinting analysis conducted for 
MW-15 (Appendix A), these impacts are not believed to originate from the site. 
Isoconcentration contours for GRO in groundwater at the site and at the adjacent 
properties are presented on Figure 11. 

7.3.3.3 Diesel Range Organics  

The highest concentration of DRO in groundwater is present at GEI-8 (1,740,000 µg/L).  
Other monitoring wells at the site that exceed the ADEC GCL for DRO include 
downgradient monitoring wells GEI-1, GEI-2, GEI-3, GEI-7, GEI-9, GEI-10,  GEI-
11,and GEI-12. On the western side of the active railway, MW-5 exceeds the ADEC 
GCL (145,000 µg/L) (Figure 12).   
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306456) 
328½ Illinois Street 
Fairbanks, Alaska Similar to benzene and GRO in groundwater, further downgradient to the west, 

monitoring wells are impacted with DRO. Based on the fingerprinting analysis 
conducted for MW-15 (Appendix A), these impacts are not believed to originate from 
the site. Isoconcentration contours for GRO in groundwater at the site and adjacent 
properties are presented on Figure 12. 

7.3.4 Light Nonaqueous Phase Liquid 

Historically, LNAPL has been observed in nine monitoring wells at the site. As recently 
as 2012, LNAPL was observed in seven of the site monitoring wells. LNAPL was 
described as globules (not measurable on oil/water interface probe) in GEI-1, GEI-2, 
GEI-3, GEI-4, GEI-8, and GEI-12. An LNAPL thickness of 0.06 foot was measured in 
GEI-7 in July 2012.  

During the most recent sampling event (July 2013), LNAPL was not measured in any 
of the wells during groundwater elevation measurement activities.  

Historically, LNAPL has also been observed in GEI-9 (September 2003 and 
September 2011) and GEI-11 (March 2007). LNAPL thicknesses vary with the season, 
and are typically observed during the winter when groundwater elevations are lower. 
Fluctuating groundwater levels, varying measured LNAPL thicknesses, and elevated 
soil concentrations at the approximate water table elevation indicate smear zone 
conditions. 

As presented in Appendix A, fingerprinting analysis of LNAPL from site wells GEI-1, 
GEI-3, and GEI-7 was conducted in 2010 and indicates a mixture of kerosene/jet fuel 
and gasoline. Additional fingerprinting analysis of LNAPL collected from off-site 
downgradient well MW-15 did not match the LNAPL collected from site wells GEI-7 
and GEI-8. The fingerprinting analysis concluded that the LNAPL from MW-15 
originated from a different source than the LNAPL from site wells GEI-7 and GEI-8.  

7.4  Potential Exposure Pathways and Receptors 

Potential exposure pathways and receptors are identified in the March 9, 2012 letter 
(ADEC 2012a) and listed in the table below.  
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Exposure Route 
Pathway 
Status Explanation Receptors 

Exposure 
Risk 

Direct contact with 
soil 

Potentially 
complete 

Contaminants present 
above ingestion 
cleanup levels in soil 
between 0 and 15 feet 
bgs 

Workers, site 
occupants, and 
visitors for soil at 
0 to 2- feet bgs  
Excavation 
workers for soil at 
2 to 15 feet bgs 

Current for 
0 to 2 feet 
bgs 
Future for 2 
to 15 feet 
bgs 

Water ingestion 
(groundwater) 

Potentially 
complete 

Contaminants present 
in groundwater above 
the GCLs 
Impacts in soil between 
2 and 15 feet above 
SCLs for migration to 
groundwater 

No drinking water 
wells currently on 
site or nearby 

Future 

Inhalation of 
outdoor air 

Potentially 
complete 

Contaminants present 
above inhalation 
cleanup levels in soil 
between 0 and 15 feet 

Workers, site 
occupants, and 
visitors 

Current 

Inhalation of 
indoor air 

Potentially 
complete 

Volatile contaminants 
present in groundwater 
above the  screening 
level for groundwater 

Building 
occupants 

Potential 
(future) 

Dermal absorption 
of contaminants in 
groundwater 

Potentially 
complete 

Contaminants present 
in groundwater above 
the  cleanup levels 

No pumping wells 
currently on site 
or nearby 

Future 

 

Current and future receptors that may be adversely affected by impacts at the site 
include commercial or industrial workers, site visitors, construction workers, and 
trespassers. Likely exposure pathways for each receptor include direct contact with 
COC-impacted soil or groundwater (i.e., dermal absorption) during excavation activities 
and inhalation of outdoor air. Less likely or insignificant exposure pathways for each 
receptor include incidental ingestion of COC-impacted soil or groundwater, inhalation 
of indoor air if structures are built in the future, and dermal absorption of COCs in 
groundwater.  

Although groundwater at the site is a potential drinking water source, drinking water 
wells are not currently present at the site. Domestic water supply wells were visually 
observed in the area, crossgradient from the plume. Based on available data, it is not 
believed that the existing plume is impacting or has the potential to impact these supply 
wells. 
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Fairbanks, Alaska  

8. Identification and Evaluation of Remedial Alternatives 

This section identifies and evaluates three remedial alternatives that address the risks 
associated with the complete exposure pathways summarized in Section 7.4 and 
satisfy the remedial action objectives discussed in Section 8.1. Section 9 identifies the 
preferred remedial alternative, based on the evaluation performed in this section. 

8.1  Remedial Action Objectives 

Remedial action objectives include the following: 

· Reduce the concentration of dissolved-phase COCs (GRO and BTEX) in 
groundwater to within one order of magnitude of ADEC cleanup levels. 

· Reduce the concentration of COCs in soil from 0 to 2 feet bgs to below ADEC 
cleanup levels to eliminate direct contact (ingestion) pathways at the site.  

· Remove LNAPL from monitoring wells to the extent practicable. 

· Manage concentrations of DRO in soil and groundwater in place. 

· Eliminate the potential for vapor intrusion risk following the remedial action.  

8.2  Identification of Remedial Alternatives  

The following three alternatives were selected for evaluation in this Cleanup Plan: 

· Alternative 1: Excavation with institutional controls (ICs) 
· Alternative 2: Air sparge (AS)/soil vapor extraction (SVE) with ICs 
· Alternative 3: Multiphase extraction (MPE) with ICs 

These three alternatives use remedial technologies that are proven to address the 
types of soil impacts at the site. The three alternatives require the use of ICs, which are 
described below, and involve continued groundwater monitoring to confirm that 
concentrations are stable or declining. 

ICs, sometimes referred to as land-use controls, include any type of physical, legal, or 
administrative mechanism that restricts the use of, or limits access to, real property. 
The objective of an IC is to prevent or reduce risks to human health, safety, and the 
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306456) 
328½ Illinois Street 
Fairbanks, Alaska environment. ICs ensure that future land use remains compatible with the land use that 

was the basis for the evaluation, selection, and implementation of the remedial 
alternative. ICs will supplement engineering controls as appropriate for short-term and 
long-term management. As such, ICs will be a key component of the final remedial 
alternative. While the site will not be available for unrestricted land use following 
completion of the response action, the site will be available for land uses appropriate 
for current zoning. ICs that will be put in place will follow ADEC requirements as 
described in 18 Alaska Administrative Code (AAC) 75.375 (ADEC 2012b). 

All three alternatives will also include soil excavation throughout the impacted area 
from 0 to 2 feet bgs, except areas that are not able to be excavated as described 
below. Excavation of impacted soil in the source area from 0 to 2 feet bgs 
(approximately 100 tons of material) would eliminate the current and future receptor 
pathways for direct contact for site workers and visitors.    

8.3  Evaluation Criteria 

The three remedial alternatives are evaluated against the following five evaluation 
criteria:  

· Protectiveness. Overall degree of protection of human health and the environment. 

· Feasibility. The implementability, logistical challenges, and availability of local 
resources. 

· Cost. The estimated cost associated with implementation, maintenance, and 
monitoring. 

· Compliance with State regulations. See Section 8.3.1. 

· Environmental footprint. Qualitative assessment of the carbon footprint, which 
includes the following environmental footprint elements: 

– Energy required to implement 

– Mass emissions to atmosphere 

– Quantity of materials consumed and waste generated 

– Impacts to land and ecosystems 

– Water requirements and impacts to local water resources. 
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306456) 
328½ Illinois Street 
Fairbanks, Alaska  ADEC provides rules for site cleanup in Chapter 18 AAC 75 Regulations for Oil and 

Other Hazardous Substances Pollution Control. The requirements of 18 AAC 75.325 - 
18 AAC 75.390 are referred to in this chapter as the “site cleanup rules.” The site 
cleanup rules establish administrative processes and standards to determine the 
necessity for and degree of cleanup required to protect human health, safety, and 
welfare, and the environment at a site where a hazardous substance is located (ADEC 
2012b). 

As summarized from 18 AAC 75.325(f)(1) ( 2012b), the responsible person will, to the 
maximum extent practicable, use:  

· Permanent remedies  

· Recover free product in a manner that minimizes the spread of contamination, 
avoids additional discharge, and disposes appropriately in compliance with 
applicable local, state, and federal requirements  

· Complete cleanup in a period of time that the department determines to be 
protective of human health, safety, and welfare, of the environment  

· Prevent, eliminate, or minimize potential adverse impacts to human health, safety, 
and welfare, and to the environment, onsite and offsite, from any hazardous 
substance remaining at the site.  

Per 18 AAC 75.325(f)(2), the responsible person will meet cleanup levels determined 
under 18 AAC 75.340 - 18 AAC 75.350. 

As described in 18 AAC 75.325(f)(3) ( 2012b), the responsible person will provide for 
long-term care and management of a site as required under the site cleanup rules, 
including proper operation and maintenance of:  

· Cleanup techniques and equipment  
· Monitoring wells and equipment, if required  
· Institutional controls, if required under 18 AAC 75.375 

8.4  Alternative 1: Excavation with Institutional Controls 

Excavation involves the mechanical removal of all accessible impacted soil located on 
site with concentrations of COCs exceeding cleanup levels and that contain LNAPL. 
Because not all impacted soil is accessible for excavation, ICs would be used to 
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the western boundary at the railroad right of way (ROW) would not be removed 
because it is not accessible due to the risk of compromising the integrity of the active 
railway.   

Based on the location of impacted soil, the quantity of soil requiring excavation is 
estimated to be 15,000 to 25,000 cubic yards. The approximate area requiring 
remedial action is approximately 50,000 square feet as presented on Figure 13. It is 
assumed that the excavation would extend from 2 to 15 feet bgs. As described above, 
Alternative 1 also includes excavation of impacted soil in the source area from 0 to 2 
feet bgs. 

During and following excavation, impacted soil would be transported off site by rail to 
permitted disposal facility.  The use of ICs as part of this alternative is described in 
Section 8.4.6. This alternative would cause significant disruption to local businesses 
due to the approximate area of the excavation and the resulting increased truck traffic. 

8.4.1 Overall Protection of Human Health and the Environment 

The majority of the soil at the site exceeding cleanup levels would be removed and 
treated; however, soil impacted with COCs and residual LNAPL would remain at 
depths greater than 15 feet bgs. As mentioned above, impacted soil on the western 
boundary at the railroad ROW would not be removed because it is not accessible due 
to the risk of compromising the integrity of the active railway. The extent of excavation 
to maintain protectiveness of the active railway would be determined during the design 
phase. The excavation would not directly address groundwater impacts, but would 
promote monitored natural attenuation by removing the secondary source of the 
existing groundwater plume. 

Excavation may expose future receptors (commercial/industrial workers, construction 
workers, site visitors, and trespassers) to site contaminants while implementing the 
remedial alternative at the site. Exposure pathways would be addressed to a limited 
extent through excavation, and the potential for human health risk at the site would be 
reduced, but not eliminated, after excavation actions are completed. The remaining 
exposure pathways and the potential human health risk would be addressed by ICs.  
This alternative meets the protectiveness evaluation criteria because it includes land 
use controls that address the remaining soil impacts. 
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Excavation below the groundwater table will be required to remove soil greater than 
ADEC cleanup levels and that contain LNAPL, which may require extensive 
dewatering operations. Dewatering activities, if conducted, would generate significant 
amounts of impacted groundwater that would have to be treated and discharged or 
transported for eventual disposal. Impacted soil on the western boundary at the 
railroad ROW would not be removed in order to maintain the integrity of the active 
railway. Additionally, the shoring or sloping that would be required to keep the active 
railway structurally sound during excavation activities reduces the feasibility of this 
alternative. The presence of this material would be addressed using ICs as described 
below. This Alternative would cause significant disruption to current tenant and 
surrounding local businesses due to the approximate area of the excavation and the 
resulting increased truck traffic. 

8.4.3 Cost 

The cost for excavation and disposal is high. The most significant cost for this 
alternative is the transportation and disposal of the approximately 15,000 to 25,000 
cubic yards of impacted soil and LNAPL that would be excavated. Costs are also 
included for long-term monitoring and land use controls, which would be required with 
this alternative because some impacted soil would remain in place.   

8.4.4 Compliance with State Regulations 

Soil excavation, treatment, and disposal, if appropriately implemented, is a remedial 
alterative that meets applicable ADEC regulations in 18 AAC 75 regarding the 
protection of human health and the environment. Excavation alone does not meet all 
regulatory standards because it is expected that impacted soil and groundwater will 
remain following excavation activities, but with the addition of ICs, regulatory 
requirements are addressed.  

8.4.5 Environmental Footprint 

The quantity of materials consumed and waste generated would be expected to 
generate a moderate to high contribution to the overall environmental footprint. The 
emissions to atmosphere and the energy required to implement the alternative through 
transportation of impacted soil would be expected to generate a moderate to high 
contribution to the overall environmental footprint. Moderate to high energy would be 
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transporting the material for disposal. The overall environmental footprint associated 
with this alternative is medium to high. 

8.4.6 Institutional Controls 

As part of this alternative, ICs will be required because impacted soil above ADEC 
cleanup levels (protection of groundwater and ingestion/inhalation) will remain in the 
subsurface. ICs will meet requirements as described in 18 AAC 75.375 (ADEC 2012b). 

ICs include the following: 

· Preparing and implementing a Soil and Groundwater Management Plan. 
· Placing restrictions on the installation of potable wells at the site. 
· Maintaining the property zoning as commercial/industrial. 
· Installing vapor barriers, if needed, as part of the design of new construction. 

8.4.7 Summary 

Excavation with ICs receives a favorable evaluation for many of the criteria, as 
described in Sections 8.4.1 through 8.4.6. Excavation alone would not fully mitigate 
potential exposure pathways because impacted soil above ADEC cleanup levels (for 
protection of groundwater) and impacted groundwater above ADEC cleanup levels 
would remain adjacent and beneath the active railway immediately to the west of the 
property. ICs would be required. Excavation would reduce human health and 
environmental risks, but would potentially expose site workers to impacted soil while 
implementing the remedial alternative. Significant costs associated with excavation, 
transportation and treatment of soil, as well as the potential need for dewatering, 
significantly decreases the cost-effectiveness of this alternative. Excavation activities 
would also cause significant impact to the current property tenant and surrounding 
businesses. Lastly, the environmental footprint for this alternative is medium to high. 

8.5  Alternative 2: Air Sparge/Soil Vapor Extraction with Institutional Controls 

An AS/SVE system involves injecting air under pressure into the saturated zone to 
increase dissolved-phase oxygen concentrations, thus degrading dissolved-phase 
COC concentrations through aerobic degradation. AS also increases volatilization of 
dissolved-phase petroleum hydrocarbon related impacts through phase transfer from 
dissolved-phase to vapor phase. SVE removes residual light-end LNAPL and sorbed-
phase hydrocarbons from vadose zone soil and captures the vapor phase from AS 
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to a blower and compressor via manifold piping. Based on the expected effluent 
concentrations, extracted vapor is unlikely to require treatment prior to discharge to the 
atmosphere. GRO and BTEX compounds in soil and groundwater can be removed 
using this technology. This technology may not be effective for DRO and LNAPL 
containing DRO. 

As described above, Alternative 2 also includes excavation of impacted soil in the 
source area from 0 to 2 feet bgs to eliminate the current and future receptor pathways 
for direct contact for site workers and visitors. 

This alternative would cause less disruption to local businesses compared to 
Alternative 1. 

8.5.1 Overall Protection of Human Health and the Environment 

Implementation and operation of AS/SVE would effectively reduce GRO and BTEX 
concentrations to below ADEC cleanup levels and eliminate the presence of light-end 
LNAPL to the extent practical. Operation of an AS/SVE treatment system may not be 
as effective on reducing concentrations of DRO and/or addressing the component of 
residual LNAPL containing DRO. The treatment system would be designed to treat the 
highest concentrations of COCs and areas that contain LNAPL. The remaining 
exposure pathways and the potential human health risk would be addressed by ICs. 
This alternative meets the protectiveness evaluation criteria because it includes land 
use controls that address the remaining soil impacts that extend beneath the ROW of 
the active railway. 

8.5.2 Feasibility 

The site layout and access is feasible for the construction and implementation of a 
AS/SVE treatment system. Following removal of 0 to 2 feet bgs of soil and backfill, 
minimal site grading will be required as part of treatment system design installation. 

System equipment (i.e., blower, compressor, moisture separator) will be housed in a 
small, portable shed such as a conex box. Piping will be trenched underground and 
daylight near the system building. System and piping design will have to take into 
account the following considerations: 
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spring months, heat trace and insulation would be required for SVE piping where 
the potential exists for vapor moisture to condense. 

· During winter and spring months, frozen soil  and heave have been observed in 
the shallow subsurface. Buried AS/SVE lines would need to be buried deep 
enough to avoid damage that may be caused by frozen conditions.  

· Operation of the system would require appropriate winterization for operation.  

This Alternative would cause less disruption during installation and operation to the 
current property tenant and surrounding local businesses compared to Alternative 1.  
This Alternative also may be less effective on remediating the diesel range LNAPL 
present at the site.  The LNAPL will be eliminated to the extent practical using passive 
recovery techniques. 

8.5.3 Cost 

Costs to install an AS/SVE system and implement the selected remedial action are 
moderate. Costs include ARCADIS labor costs, drilling subcontractor costs, borehole 
clearance, system purchase, installation, and operation and maintenance (O&M).   

8.5.4 Compliance with State Regulations 

Implementation and operation of an AS/SVE system is a remedial alterative that meets 
applicable ADEC regulations at 18 AAC 75 regarding the protection of human health 
and the environment. Operation of AS/SVE alone does not meet all regulatory 
standards, but with the addition of ICs this alternative addresses regulatory 
requirements.  

8.5.5 Environmental Footprint 

The quantity of materials consumed and waste generated would be expected to 
generate a low to moderate contribution to the overall environmental footprint. Some 
impacted material from trenching would require transportation and disposal; however, 
the volume of this material would be minimal. Granular activated carbon (GAC) or 
catalytic oxidation (CATOX) may be used in conjunction with operation of the system to 
minimize air emissions. The emissions to atmosphere and the energy required to 
implement the alternative would be expected to generate a low to moderate 
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consumed by system equipment, and energy required to transport material for disposal 
would be low to moderate. The overall environmental footprint associated with AS/SVE 
is low to medium. 

8.5.6 Institutional Controls 

Similar to Alternative 1, ICs will be required for Alternative 2 because DRO-impacted 
soil above ADEC cleanup levels will remain in the subsurface. 

ICs include the following: 

· Preparing and implementing a Soil and Groundwater Management Plan. 
· Placing restrictions on the installation of potable wells at the site. 
· Maintaining the property zoning as commercial/industrial. 
· Installing vapor barriers, if needed, as part of the design of new construction. 

8.5.7 Summary 

AS/SVE receives a favorable evaluation for many of the criteria, as described in 
Sections 8.5.1 through 8.5.6. AS/SVE alone would not fully mitigate potential exposure 
pathways because DRO-impacted soil above ADEC cleanup levels would remain 
adjacent and beneath the active railway immediately to the west of the site and is 
expected to remain at depth beneath the site. DRO-impacted soil and residual LNAPL 
containing DRO may be less effectively treated by AS/SVE.  Therefore, ICs and 
passive LNAPL recovery may still be required. The environmental footprint for AS/SVE 
with ICs alternative is low to medium. 

8.6 Alternative 3: Multiphase Extraction with Institutional Controls 

MPE involves extracting impacted groundwater and vapors and LNAPL from the 
subsurface. Extracted groundwater and vapor would be treated prior to disposal or 
discharge. LNAPL that is collected from the system would be disposed of at an 
appropriate waste/recycling facility. MPE can be used to address subsurface 
contamination in both the saturated and vadose zones. Mass removal is achieved by 
volatilization, dissolution, and advective transport (USEPA 1999). 

The MPE system consists of an extraction well network. Extraction wells may be dual 
purpose and extract liquids and vapors simultaneously using a vacuum-only system or 
a combination of a vacuum and pump system. Another potential set-up consists of a 
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depress the water table around select extraction wells to effectively expose more of the 
formation for treatment. Once above ground, extracted vapors, groundwater, and 
LNAPL are separated and treated using an aboveground treatment system. Vapor 
media is then discharged into the environment. Treated water would be discharged 
appropriately. Due to ambient conditions in Fairbanks, Alaska, it is likely the 
aboveground treatment system would have to be located in an enclosed, insulated, 
and heated building. This technology is effective for GRO and BTEX compounds in 
soil, groundwater, and LNAPL; however, this technology may not be as effective for 
DRO in soil. Some treatment of DRO in groundwater and extracted LNAPL is possible 
using MPE. 

As described above, Alternative 3 also includes excavation of impacted soil in the 
source area from 0 to 2 feet bgs to eliminate the current and future receptor pathways 
for direct contact and outdoor inhalation for site workers and visitors. 

8.6.1 Overall Protection of Human Health and the Environment 

Successful implementation and operation of MPE would effectively reduce GRO and 
BTEX concentrations to below cleanup levels and eliminate the presence of LNAPL to 
the extent practical. However, several factors hinder the successful treatment of 
impacted soil and groundwater using MPE; these factors are described in Section 
8.6.2.   

Operation of an MPE treatment system may not effectively reduce concentrations of 
DRO to below ADEC cleanup levels and/or address the component of LNAPL 
containing DRO. The treatment system would be designed to treat the highest 
concentrations of COCs and areas that contain LNAPL. The remaining exposure 
pathways and the potential human health risk would be addressed by ICs. This 
alternative, if operated successfully, would meet the protectiveness evaluation criteria 
because it includes land use controls that address the remaining soil impacts at the site 
and impacts that remain beneath the ROW of the active railway. 

8.6.2 Feasibility 

Implementation of MPE may not be as feasible as Alternatives1 and 2 due to the 
locality of the site. Extreme cold temperatures during the winter and spring are not 
ideal for groundwater extraction in Fairbanks, Alaska.   
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(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska Several additional factors hinder the successful treatment of impacted soil and 

groundwater using MPE: 

· The high transmissivity of the aquifer will limit successful drawdown of the water 
table required to volatize COCs originating from LNAPL. 

· A large volume of water would likely be generated, which would require treatment 
prior to discharge or disposal. 

· A high potential for groundwater freezing is present during the winter and spring 
months. Heat trace and insulation would be required for all piping. 

· Buried groundwater extraction lines would need to be buried deep enough to avoid 
freezing.  

· Operation of the system would require appropriate winterization for operation. 

Options to address these weather conditions include using heat trace on all piping to 
prevent ice buildup inside wells and conveyance lines, and installation of frost sleeves 
around the top 4 feet of wells to prevent heaving.   

The site layout and access is feasible for the construction and implementation of an 
MPE treatment system. Following the removal of the existing 0 to 2 feet bgs of soil and 
backfill, minimal site grading would be required as part of treatment system design 
installation. 

This alternative may be more effective for addressing residual LNAPL containing DRO 
than the SVEAS alternative but less effective than the excavation alternative.  This 
alternative would cause the same disruption to the current property tenant and 
surround business as the SVE/AS alternative but less than the excavation alternative. 

8.6.3 Cost 

Costs to install an MPE system and implement the selected remedial action range are 
moderate to moderately high. Costs include ARCADIS labor costs, drilling 
subcontractor costs, borehole clearance, system purchase, installation, and O&M.  
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328½ Illinois Street 
Fairbanks, Alaska 8.6.4 Compliance with State Regulations 

Implementation and operation of an MPE system is a remedial alterative that meets 
applicable Alaska regulations at 18 AAC 75 regarding the protection of human health 
and the environment. Operation of MPE alone does not meet all regulatory standards, 
addresses the regulatory requirements with the addition of ICs.  

8.6.5 Environmental Footprint 

The quantity of materials consumed and waste generated would be expected to 
generate a moderate to high contribution to the overall environmental footprint.  
Moderate energy would be required for water treatment and disposal. The emissions to 
atmosphere and energy required to implement the alternative would be expected to 
generate a moderate contribution to the overall environmental footprint. GAC or 
CATOX may be used in conjunction with operation of the system to minimize air 
emissions. High to moderate energy would be consumed by heavy equipment used to 
run the system, maintain heating and lighting to the aboveground treatment system, 
and energy required for water treatment and disposal would be high to moderate. The 
overall environmental footprint associated with MPE is medium to high. 

8.6.6 Institutional Controls 

Similar to Alternatives 1 and 2, ICs would be required for Alternative 3 because 
impacted soil above ADEC cleanup levels would remain in the subsurface. 

ICs include the following: 

· Preparing and implementing a Soil and Groundwater Management Plan. 
· Placing restrictions on the installation of potable wells at the site. 
· Maintaining the property zoning as commercial/industrial. 
· Installing vapor barriers, if needed, as part of the design of new construction. 

8.6.7 Summary 

MPE receives both favorable and unfavorable evaluation for the criteria, as described 
in sections 8.6.1 through 8.6.6. MPE alone would not fully mitigate potential exposure 
pathways because impacted soil above ADEC cleanup levels would remain at depth 
adjacent and beneath the active railway immediately to the west of the property.  DRO 
impacted soil may not be effectively treated by MPE. The MPE alternative may be 
more effective treating residual LNAPL containing DRO than the SVE alternative but 
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(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska less than the excavation alternative.  Therefore, ICs would still be required.  MPE is 

also an unfavorable option due to the cold weather conditions during the winter and 
spring in Fairbanks, AK, including the high costs associated with maintaining 
operations under these conditions.  The environmental footprint for MPE with ICs 
alternative is medium to high. 
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9. Selection of Recommended Remedial Alternative 

9.1      Comparative Evaluation of Alternatives 

The three remedial alternatives use proven remedial technologies, meet applicable 
ADEC regulations if designed and implemented properly, and address risks to human 
health and the environment, with varying levels of feasibility. The table below 
summarizes the evaluation of each alternative against the five evaluation criteria. 

Evaluation Criteria 
Excavation with 

ICs 
AS/SVE with 

ICs MPE with ICs 

Protectiveness Fully Meets Fully Meets Fully Meets 

Feasibility Partially Meets Fully Meets Partially Meets 

Cost Significantly High Moderate Moderate to 
Moderately High 

Compliance with State 
regulations Fully Meets Fully Meets Fully Meets 

Environmental Footprint Medium to High Low to 
Medium Medium to High 

 
The three alternatives evaluated would reduce the volume of contaminated soil that 
remains at the site. However, land use controls (ICs) would be required to address all 
exposure pathways and sufficiently reduce the risk to human health and the 
environment. The three alternatives evaluated contain varying levels of feasibility, cost, 
and environmental footprint, as presented above.   

The Alaska regulations provide that remedial actions will be practicable (18 AAC 
75.325(f)); practicability is defined in 18 AAC 75.990 (93) to mean that the remedy is 
capable of being designed, constructed, and implemented in a reliable and cost-
effective manner. A remedial alternative is not practicable if the incremental cost of the 
alternative is substantial and disproportionate to the incremental degree of protection 
provided by that alternative compared to another lower cost alternative. In this case, 
the cost of excavation is substantial and disproportionate compared to the AS/SVE and 
MPE alternatives.   
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Fairbanks, Alaska 9.2 Recommended Remedy 

Based on the criteria evaluated in this Cleanup Plan, Alternative 2 (AS/SVE with ICs) is 
the preferred alternative. The three alternatives evaluated are practicable, as defined in 
18 AAC 75.990 (93); however, Alternative 2 is the most feasible.  

The incremental cost of the excavation alternative is substantial and disproportionate to 
the incremental degree of protection provided by the excavation compared to the 
AS/SVE and MPE alternatives. The MPE alternative is less preferred due to extreme 
seasonal temperature conditions and costs associated with year-round operation. 
Therefore, Alternative 2 (AS/SVE with ICs) is selected as the recommended alternative 
because it satisfies the remedial objectives and meets the evaluation criteria. 

 



 
 
 
 
 
 
 
 

 33 

 
 
Cleanup Plan 

Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska  

10. References 

Alaska Department of Environmental Conservation. 2011. Draft Field Sampling 
Guidance. Division of Spill Prevention and Response Contaminated Sites Program. 
May 2011. 

Alaska Department of Environmental Conservation. 2012a. Letter to Mr. Dan Carrier 
Re: Former Chevron 306456 (Petroleum Sales/ Former Unocal Facility 0208). March 
19. 

Alaska Department of Environmental Conservation. 2012b. Oil and Other Hazardous 
Substances Pollutions Control). April 8, 2012. 

ARCADIS U.S., Inc. 2008. 2007 Site Assessment Report. Former Chevron Bulk Plant 
1001430, Former Texaco Bulk Plant 211815, and Former Unocal Bulk Plant 306456. 
January 18. 

ARCADIS U.S, Inc. 2009a. Bailer-Grab Groundwater Sampling. March 10.   

ARCADIS U.S., Inc. 2009b. 2008 Vapor Assessment Report. January 27. 

ARCADIS U.S, Inc. 2010. 2009 Vapor Assessment Report. March 1. 

ARCADIS U.S., Inc. 2011a. Groundwater Sampling with HydraSleeves – Standard 
Operating Procedure. February. 

ARCADIS U.S., Inc. 2011b. 2010 Additional Site Assessment Report. March 2. 

ARCADIS U.S., Inc. 2012. 2010 and 2011 Site Assessment Report. January 27. 

ARCADIS U.S., Inc. 2013a. 2012 Site Assessment Report. April 4. 

ARCADIS U.S., Inc. 2013b.  Annual 2013 Groundwater Monitoring Report. Former 
Chevron Bulk Plant 1001430, Former Texaco Bulk Plant 211815, Former Unocal Bulk 
Plant 306456. September. 

ARCADIS U.S., Inc. 2013c. [in progress report] 



 
 
 
 
 
 
 
 

 34 

 
 
Cleanup Plan 

Former Unocal Bulk 
Terminal Facility No. 0208 
(Chevron Facility No. 
306456) 
328½ Illinois Street 
Fairbanks, Alaska GeoEngineers Inc. 2003. Subsurface Site Investigation – Phase II. Former Unocal Bulk 

Plant 306456. October 31. 

GeoEngineers Inc. 2005. Results of Groundwater Monitoring. Former Unocal Bulk 
Plant 0208. May 18. 

Natural Resources Conservation Service and U.S. Department of Agriculture. 2004 
Soil Survey of Greater Fairbanks Area, Alaska. Natural Resource Conservation and 
U.S. Department of Agriculture. 2004.  

Shannon & Wilson. 1989. Soil Sampling and Installation of Groundwater Monitoring 
Wells, Petroleum Sales, Fairbanks, Alaska. July 19. United States Environmental 
Protection Agency. 1999. Multi-phase Extraction: State of the Practice. EPA 542-R-99-
004. June. 

  

 

 

 



Tables 

 



Table 1
Groundwater Elevation Data

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456) 
328½  Illinois Street
Fairbanks, Alaska

UNOCAL 306456_CP_2013 Tables 1-3_ebb.xlsx ARCADIS Page 1 of 16

Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-1 10/07/02 443.88 15.20 -- 428.68
09/03/03 13.83 0.01 430.06
04/23/04 17.41 -- 426.47
09/16/04 17.22 0.01 426.67
04/20/05 18.13 -- 425.75
10/01/05 14.08 -- 429.80
04/18/06
09/17/06 14.98 -- 428.90
03/16/07 17.06 0.05 426.86
09/12/07 443.91 15.28 -- 428.63
04/04/08
09/16/08 14.96 0.67 429.49
03/25/09 NM NM NM
04/20/09 NM NM NM
05/26/09 NM NM NM
06/24/09 NM NM NM
07/27/09 16.55 0.43 427.70
08/26/09 NM NM NM
09/17/09
10/22/09 16.36 0.31 427.80
11/03/09
12/14/09
01/12/10 NM NM NM
02/29/10
03/18/10
04/21/10
05/26/10 16.80 0.41 427.11
06/15/10 18.54 -- 425.37
07/21/10 16.29 0.27 427.84
08/16/10 NM NM NM
09/22/10 443.90 16.03 0.13 427.97
10/27/10 17.10 0.46 427.17
11/15/10 16.62 0.12 427.38
12/13/10 17.11 0.34 427.06
01/04/11 17.34 0.38 426.86
02/07/11 17.32 -- 426.58
03/22/11 17.61 0.32 426.55
04/13/11
06/15/11 16.02 0.21 428.05
09/20/11 14.24 Trace 429.66
07/23/12 15.29 Trace 428.61
07/30/13 16.2 -- 427.70

Unable to locate well
Unable to locate well

Unable to locate well

Well frozen

Well not sampled

Well not sampled - ice in well

Unable to locate well

Unable to locate well

Well not gauged - obstructed with ice at approximately 2 feet btoc



Table 1
Groundwater Elevation Data

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456) 
328½  Illinois Street
Fairbanks, Alaska

UNOCAL 306456_CP_2013 Tables 1-3_ebb.xlsx ARCADIS Page 2 of 16

Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-2 10/07/02 444.93 15.25 -- 429.68
09/03/03 13.94 -- 430.99
04/23/04 17.44 -- 427.49
09/16/04 17.22 -- 427.71
04/20/05 18.05 -- 426.88
10/01/05 15.1 -- 429.83
04/18/06
09/17/06 15.92 -- 429.01
03/16/07
09/12/07 444.84 16.21 428.63
04/04/08 18.18 0.02 426.68
09/16/08 15.32 -- 429.52
03/25/09 NM NM NM
04/20/09 NM NM NM
05/26/09 NM NM NM
06/24/09 NM NM NM
07/27/09 17.07 -- 427.77
08/01/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
01/12/10 NM NM NM
02/09/10 NM NM NM
03/18/10 NM NM NM
04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 16.95 -- 427.89
08/16/10 NM NM NM
09/22/10 444.78 NM NM NM
10/27/10 NM NM NM
11/15/10 NM NM NM
12/13/10 NM NM NM
01/04/11 NM NM NM
02/07/11 NM NM NM
09/21/11 15.15 Trace 429.63
07/23/12
07/30/13 16.5 -- 428.28

Well not sampled

Well not sampled - covered with equipment

Obstructed
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Groundwater Elevation Data

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456) 
328½  Illinois Street
Fairbanks, Alaska

UNOCAL 306456_CP_2013 Tables 1-3_ebb.xlsx ARCADIS Page 3 of 16

Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-3 10/07/02 444.29 14.7 -- 429.59
09/03/03 13.42 -- 430.87
04/23/04 16.78 -- 427.51
09/16/04 16.65 -- 427.64
04/20/05
10/01/05 14.55 -- 429.74
04/18/06 17.45 -- 426.84
09/16/06 15.35 -- 428.94
03/17/07 17.43 -- 426.86
09/11/07 444.29 15.65 -- 428.64
04/04/08 17.63 -- 426.66
09/16/08 14.81 -- 429.48
03/25/09 NM NM NM
04/20/09 NM NM NM
05/26/09 NM NM NM
06/24/09 NM NM NM
07/27/09 16.60 -- 427.69
08/01/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 16.7 -- 427.59
12/14/09 NM NM NM
01/12/10 NM NM NM
02/09/10 NM NM NM
04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 16.4 -- 427.89
08/16/10 NM NM NM
09/22/10 444.24 NM NM NM
10/27/10 NM NM NM
11/15/10 NM NM NM
12/13/10 NM NM NM
01/04/11 NM NM NM
02/07/11 NM NM NM
09/20/11 15.13 Trace 429.11
07/23/12 15.64 Trace 428.60
07/30/13 17.04 -- 427.20

Well not sampled



Table 1
Groundwater Elevation Data
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328½  Illinois Street
Fairbanks, Alaska
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-4 10/07/02 444.56 15.68 0.67 429.42
09/03/03 13.64 0.01 430.93
04/23/04 17.2 -- 427.36
09/16/04 17.01 0.01 427.56
04/20/05 17.8 -- 426.76
10/01/05 14.77 -- 429.79
04/18/06 17.72 -- 426.84
09/16/06 15.61 -- 428.95
11/30/06 16.88 0.02 427.70
12/22/06 17.13 -- 427.43
02/06/07 17.39 -- 427.17
03/17/07 17.65 -- 426.91
04/30/07 17.07 -- 427.49
05/18/07 16.87 -- 427.69
09/11/07 444.56 15.98 428.58
10/15/07 16.48 -- 428.08
11/19/07 16.18 -- 428.38
01/29/08 17.10 -- 427.46
02/13/08 17.33 -- 427.23
04/04/08 17.90 -- 426.66
05/23/08
06/25/08 16.53 -- 428.03
07/14/08 16.30 0.02 428.28
08/06/08 13.59 Sheen 430.97
09/16/08 15.03 0.01 429.54
10/27/08 16.39 0.03 428.19
11/24/08 16.42 0.05 428.18
12/19/08 16.92 0.14 427.75
01/30/09 17.57 0.23 427.17
02/19/09 17.79 0.26 426.98
03/25/09
04/20/09 18.08 0.33 426.74
05/26/09 NM NM NM
06/24/09 16.81 -- 427.75
07/27/09 16.80 -- 427.76
08/01/09 16.32 -- 428.24
09/17/09 15.68 -- 428.88
10/22/09 16.49 -- 428.07
11/03/09 16.85 -- 427.71

Absorbent sock frozen in well

Unable to locate
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-4 12/14/09 17.20 -- 427.36
Cont. 01/12/10 NM NM NM

02/09/10 18.72 -- 425.84
03/18/10 18.10 0.16 426.33
04/21/10
05/26/10
06/15/10 15.99 -- 428.57
07/21/10 16.40 -- 428.16
08/16/10 16.57 -- 427.99
09/22/10 444.49 16.25 -- 428.24
10/27/10 17.5 -- 426.99
11/15/10 16.88 -- 427.61
12/13/10 17.15 -- 427.34
01/04/11 17.35 -- 427.14
02/07/11 17.72 -- 426.77
03/22/11
04/13/11
06/15/11 16.43 -- 428.06
09/20/11 14.82 Trace 429.67
07/23/12 15.83 Trace 428.66
07/30/13 16.74 -- 427.75

GEI-5 10/07/02 441.93 12.35 -- 429.58
09/03/03 11.11 -- 430.82
04/23/04
09/16/04 14.26 -- 427.67
04/20/05 15.24 -- 426.69
10/01/05 12.23 -- 429.70
04/18/06
09/16/06 12.98 -- 428.95
03/16/07
09/11/07
04/04/08
09/16/08 12.49 0.01 429.45
03/25/09 NM NM NM
04/20/09 NM NM NM
05/26/09 NM NM NM
06/24/09 NM NM NM
07/27/09 14.20 -- 427.73
08/26/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
01/12/10 NM NM NM

Well  frozen
Well  frozen

Well not sampled

Well not sampled

Well not sampled due to damage
Well not sampled due to damage

Well  obstructed by parked bus
Well  obstructed by parked bus

Well not sampled - well underwater
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328½  Illinois Street
Fairbanks, Alaska

UNOCAL 306456_CP_2013 Tables 1-3_ebb.xlsx ARCADIS Page 6 of 16

Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-5 02/09/10 NM NM NM
Cont. 03/18/10 NM NM NM

04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 13.73 -- 428.2
08/16/10 NM NM NM
09/22/10 442.15 NM NM NM
10/27/10 NM NM NM
11/15/10 NM NM NM
12/13/10 NM NM NM
01/04/11 NM NM NM
02/07/11 NM NM NM
09/21/11 12.42 -- 429.51
07/23/12 13.42 -- 428.73
07/30/13 14.38 -- 427.77

GEI-6 10/07/02 441.83 12.2 -- 429.63
09/03/03 10.94 -- 430.89
04/23/04
09/16/04 14.15 -- 427.68
04/20/05
10/01/05 12.09 -- 429.74
04/18/06
09/16/06 12.82 -- 429.01
03/17/07 14.87 -- 426.96
09/11/07 441.97 13.11 -- 428.86
04/04/08
09/16/08
03/25/09 NM NM NM
04/20/09 NM NM NM
05/26/09 NM NM NM
06/24/09 NM NM NM
07/27/09 14.02 0.02 427.97
08/01/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
01/12/10 NM NM NM
02/09/10 NM NM NM
03/18/10 NM NM NM

Well not sampled

Well not sampled

Well not sampled - well underwater
Unable to locate well

Well not sampled
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UNOCAL 306456_CP_2013 Tables 1-3_ebb.xlsx ARCADIS Page 7 of 16

Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-6 04/21/10 NM NM NM
Cont. 05/26/10 NM NM NM

06/15/10 NM NM NM
07/21/10
08/16/10 NM NM NM
09/22/10 NM NM NM
10/27/10 NM NM NM
11/15/10 NM NM NM
12/13/10 NM NM NM
01/04/11 NM NM NM
02/07/11 NM NM NM
09/21/11 12.10 -- 429.87
07/23/12 13.09 -- 428.88
07/30/13 13.90 -- 428.07

GEI-7 09/03/03 444.26 13.24 0.01 431.03
04/23/04 17.07 0.41 427.52
09/16/04 16.55 0.09 427.78
04/20/05 18.11 0.93 426.89
10/01/05 14.44 0.01 429.83
04/18/06
09/17/06 15.27 -- 428.99
02/06/07
03/16/07
04/30/07 16.69 -- 427.57
05/18/07 16.48 -- 427.78
09/12/07 444.22 15.56 -- 428.66
10/15/07 16.14 428.08
11/19/07 16.01 -- 428.21
01/29/08 17.19 0.09 427.10
02/13/08 17.37 0.21 427.02
04/04/08
05/23/08 15.83 -- 428.39
06/25/08 16.10 -- 428.12
07/14/08 16.18 -- 428.04
08/06/08 13.14 -- 431.08
09/16/08 14.68 -- 429.54
10/27/08 16.03 -- 428.19
11/24/08 16.04 -- 428.18
12/19/08 16.45 -- 427.77
01/30/09 17.04 0.02 427.20
02/19/09 17.25 0.03 426.99

Not Sampled Well Underwater

Well not sampled

Well not sampled - unable to locate
Well not sampled - covered with forklifts

Well not sampled - ice at 4.4 feet btoc
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-7 03/25/09
Cont. 04/20/09 17.53 0.08 426.75

06/24/09 16.15 -- 428.07
07/27/09 16.44 -- 427.78
08/26/09 16.20 -- 428.02
09/17/09 15.56 -- 428.66
10/22/09 16.41 -- 427.81
11/03/09 16.57 -- 427.65
12/14/09 16.85 -- 427.37
02/09/10 18.11 0.85 426.79
04/21/10
05/26/10 16.76 -- 427.46
06/15/10 15.84 -- 428.38
07/21/10 13.3 -- 430.92
08/16/10 16.46 -- 427.76
09/22/10 444.18 16.15 -- 428.03
10/27/10 17.4 0.47 427.16
11/15/10 16.91 0.2 427.43
12/13/10 17.56 0.62 427.12
01/04/11 17.91 0.8 426.91
02/07/11 18.42 0.97 426.54
03/22/11 18.38 1.0 426.60
04/13/11 18.34 0.92 426.58
06/15/11 16.26 0.21 428.09
09/20/11 14.47 Trace 429.71
07/23/12 15.54 0.06 428.69
07/30/13 16.38 -- 427.80

GEI-8 09/03/03 444.55 13.64 -- 430.91
04/23/04 17.15 -- 427.4
09/16/04 16.95 -- 427.6
04/20/05 17.77 0.14 426.89
10/01/05 14.73 -- 429.82
04/18/06 17.71 -- 426.84
09/16/06 15.92 -- 428.63
11/30/06 16.85 0.01 427.71
12/22/06 17.07 -- 427.48
02/06/07 17.35 -- 427.2
03/16/07 17.60 -- 426.95
04/30/07
05/08/07
09/11/07 444.54 15.87 -- 428.67
10/15/07 16.47 -- 428.07
01/29/08 17.48 0.04 427.09
02/13/08 17.57 0.04 427.00
04/04/08
05/23/08
06/25/08
07/14/08
08/06/08
09/16/08

Unable to locate

Well not sampled - inaccessible
Well not sampled - inaccessible
Well not sampled - inaccessible

Well  frozen

Well not sampled due to ice
Well not sampled due to ice

Well not sampled - inaccessible
Well not sampled - inaccessible
Well not sampled - inaccessible
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Groundwater Elevation Data
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-8 10/27/08 16.37 -- 428.17
Cont. 11/24/08 16.35 -- 428.19

12/19/08 16.77 -- 427.77
01/30/09 17.42 0.10 427.20
02/19/09 17.67 0.16 427.00
03/25/09
04/20/09
06/24/09 16.49 -- 428.05
07/27/09 16.71 -- 427.83
08/26/09 16.50 -- 428.04
09/17/09 15.89 -- 428.65
10/22/09 16.71 -- 427.83
11/03/09 16.84 -- 427.7
12/14/09 17.18 -- 427.36
02/09/10 17.74 -- 426.8
04/21/10
05/26/10
06/15/10 21.1 -- 423.44
07/21/10 16.6 -- 427.94
08/16/10 16.79 0.01 427.76
09/22/10 444.51 16.46 -- 428.05
10/27/10 17.30 -- 427.21
11/15/10 17.10 -- 427.41
12/13/10 17.38 -- 427.13
01/04/11 17.62 0.04 426.92
02/07/11 17.89 0.36 426.91
03/22/11 18.35 0.57 426.62
04/13/11
06/15/11 16.42 -- 428.12
09/20/11 14.81 Trace 429.73
07/23/12 15.83 Trace 428.71
07/30/13 16.70 -- 427.81

GEI-9 09/03/03 444.32 13.43 0.01 430.90
04/23/04 16.87 -- 427.45
09/16/04 16.67 -- 427.65
04/20/05 17.47 0.01 426.86
10/01/05 14.53 -- 429.79
04/18/06 17.39 -- 426.93
09/16/06 15.37 -- 428.95
03/17/07 17.41 -- 426.91
09/11/07 444.32 15.63 -- 428.69
04/04/08 17.62 -- 426.70
09/16/08 14.78 -- 429.54
07/27/09 16.61 -- 427.71
08/26/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
02/09/10 NM NM NM

Well was not gauged - submerged in large puddle

Well frozen

Unable to locate
Flooded - ice at 1.41 feet btoc

Well frozen



Table 1
Groundwater Elevation Data
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-9 04/21/10 NM NM NM
Cont. 05/26/10 NM NM NM

06/15/10 NM NM NM
07/21/10
08/16/10 NM NM NM
09/22/10 444.27 NM NM NM
09/20/11 14.59 Trace 429.68
07/23/12 15.61 -- 428.66
07/30/13 16.50 -- 427.77

GEI-10 10/01/05 443.48 13.74 -- 429.74
04/1806 16.73 -- 426.75
09/16/06 14.29 -- 429.19
03/16/07
09/09/07 443.31 14.58 -- 428.73
04/04/08 16.51 -- 426.80
09/16/08 13.70 -- 429.61
07/27/09 15.45 -- 427.86
08/26/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
02/09/10 NM NM NM
04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 15.3 -- 428.01
08/16/10 443.22 NM NM NM
09/20/11 13.43 -- 429.79
07/23/12 14.48 -- 428.74
07/30/13 15.34 -- 427.88

GEI-11 10/01/05 443.81 14.10 -- 429.71
04/18/06 17.58 -- 426.23
09/17/06 14.91 -- 428.90
11/30/06 16.30 0.14 427.62
12/24/06 16.44 -- 427.37
02/06/07 16.69 -- 427.12
03/16/07 16.96 0.02 426.87
04/30/07 16.73 0.47 427.46
05/18/07 16.30 0.20 427.67
09/12/07 443.78 15.22 -- 428.56
10/15/07 15.81 -- 427.97
11/19/07 15.71 -- 428.07
01/29/08 16.83 0.03 426.97

Unable to locate

Well not sampled - unable to locate
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Groundwater Elevation Data
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-11 02/13/08 16.91 0.03 426.89
Cont. 04/04/08 17.55 0.44 426.58

05/23/08 15.48 -- 428.30
06/25/08 15.83 0.05 427.99
07/14/08 16.19 -- 427.59
08/06/08 12.78 Sheen 431.00
09/16/08 14.31 -- 429.47
10/27/08 15.69 -- 428.09
11/24/08 15.69 -- 428.09
12/19/08 16.15 0.05 427.67
01/30/09 16.83 0.19 427.10
02/19/09 17.04 0.20 426.90
03/25/09
04/20/09 17.32 0.32 426.72
06/24/09 15.76 -- 428.02
07/27/09
08/26/09
09/17/09
10/22/09
11/03/09
12/14/09
02/09/10
04/21/10
05/26/10
06/15/10
07/21/10
08/16/10
09/21/11 14.1 -- 429.68
07/23/12
07/30/13

GEI-12 10/01/05 443.55 13.72 -- 429.83
04/1806 16.71 -- 426.84
09/16/06 14.61 -- 428.94
03/16/07 16.65 0.04 426.93
09/09/07 443.52 14.89 -- 428.63
04/04/08 16.98 0.13 426.64
09/16/08 14.00 -- 429.52
07/27/09 15.80 -- 427.72
08/26/09 NM NM NM
09/17/09 NM NM NM
11/03/09 NM NM NM

No current access to well - under permit stipulation

No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation

Unable to locate

No current access to well - under permit stipulation
No current access to well - under permit stipulation

No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation

No current access to well - under permit stipulation
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

GEI-12 12/14/09 NM NM NM
Cont. 02/09/10 NM NM NM

04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 15.61 -- 427.91
08/16/10 443.45 NM NM NM
09/20/11 13.8 Trace 429.65
07/23/12 14.79 Trace 428.66
07/30/13

MW-1 09/20/12 443.97 14.5 -- 429.47
07/23/12 15.54 -- 428.43
07/30/13 16.47 427.50

MW-2 10/01/05 444.07 14.43 -- 429.64
04/1806 17.47 -- 426.60
09/15/06 15.31 -- 428.76
03/17/07 17.36 -- 426.71
09/09/07 444.03 15.60 -- 428.43
04/04/08 17.60 -- 426.43
09/16/08 14.71 -- 429.32
07/27/09 16.78 -- 427.25
08/26/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
02/09/10 NM NM NM
04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 16.45 -- 427.58
08/16/10 443.94 NM NM NM
09/21/11 14.51 -- 429.43
07/23/12 15.55 -- 428.39
07/30/13 16.47 -- 427.47

MW-3 07/21/10 NM 16.2 -- NM
08/16/10 444.24 NM NM NM
09/21/11 14.87 -- 429.37
07/23/12 15.94 -- 428.30
07/30/13 16.55 -- 427.69

MW-4 10/01/05
04/1806 20.63 -- --
09/15/06 18.48 -- --
03/16/07 20.60 -- --
09/09/07 447.09 18.82 -- 428.27
04/04/08 20.82 -- 426.27
09/16/08 17.90 -- 429.19
07/27/09 19.78 -- 427.31

Well not sampled

Obstructed
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

MW-4 08/26/09 NM NM NM
Cont. 09/17/09 NM NM NM

10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
02/09/10 NM NM NM
04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 19.39 -- 427.70
08/16/10 NM NM NM
09/21/11 17.7 -- 429.39
07/23/12 18.72 -- 428.37
07/30/13 19.63 -- 427.46

MW-5 10/01/05 444.05 14.3 -- 429.75
04/1806 17.33 -- 426.72
09/15/06 15.11 -- 428.94
03/16/07 17.31 -- 426.74
09/12/07 444.01 15.42 -- 428.59
04/04/08 17.44 -- 426.57
09/16/08 14.56 -- 429.45
07/27/09 16.44 -- 427.57
08/26/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
02/09/10 NM NM NM
04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 16.05 -- 427.96
08/16/10 444 NM NM NM
09/21/11 14.43 Trace 429.57
07/23/12 15.43 -- 428.57
07/30/13 16.30 -- 427.70

MW-6 10/01/05
04/1806 20.26 -- --
09/15/06 18.11 -- --
03/16/07 20.23 -- --
09/11/07 446.92 18.53 -- 428.39
04/04/08 20.48 -- 426.44
09/16/08 17.54 -- 429.38

Well not sampled
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

MW-6 07/27/09 19.40 -- 427.52
Cont. 08/26/09 NM NM NM

09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
02/09/10 NM NM NM
04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 NM NM NM
08/16/10 446.92 NM NM NM
09/21/11 17.46 -- 429.46
07/23/12 18.56 -- 428.36
07/30/13 19.95 -- 426.97

MW-13 09/09/07 443.29 14.76 -- 428.53
04/04/08
09/16/08 13.87 -- 429.42
07/27/09
08/26/09
09/17/09
10/22/09
11/03/09
12/14/09
02/09/10
04/21/10
05/26/10
06/15/10 NM NM NM
07/21/10 NM NM NM
08/16/10 NM NM NM
09/21/11 13.64 -- 429.65
07/23/12
07/30/13

MW-14 09/22/11 443.42 15.57 -- 427.85
10/27/10 16.41 -- 427.01
11/15/11 16.26 -- 427.16
12/13/10 16.51 -- 426.91
01/04/11 16.72 -- 426.7
02/07/11 17.13 -- 426.29
03/22/11 17.06 -- 426.36
04/13/11 17.1 -- 426.32
09/21/11 13.98 -- 429.44
07/23/12 15.02 -- 428.40
07/30/13 15.79 -- 427.63

Well not sampled - ice at 4.5 feet btoc

No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation

No current access to well - under permit stipulation
No current access to well - under permit stipulation
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

MW-15 09/22/11 443.22 15.42 -- 427.8
10/27/10 17.5 -- 425.72
11/15/11 16.1 -- 427.12
12/13/10 16.36 -- 426.86
01/04/11 16.56 0.01 426.67
02/07/11 16.96 -- 426.26
03/22/11 16.95 0.06 426.32
04/13/11 16.99 0.06 426.28
06/15/11 15.38 -- 427.84
09/21/11 13.84 -- 429.38
07/23/12 14.88 -- 428.34
07/30/13 15.64 -- 427.58

K-5 10/01/05 443.55 13.82 -- 429.73
04/1806
09/17/06 15.14 -- 428.41
03/16/07
09/09/07 443.75 15.02 -- 428.73
04/04/08 17.00 -- 426.75
09/16/08 14.15 -- 429.60
07/27/09 15.94 -- 427.81
08/26/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09
02/09/10
04/21/10
05/26/10
06/15/10
07/21/10 15.6 -- 428.15
08/16/10 443.76 NM NM NM
09/21/11 13.97 -- 429.79
07/23/12
07/30/13 16.00 -- 427.76

Well not sampled

Well not sampled - unable to open Robco cover

No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation

Obstructed

No current access to well - under permit stipulation
No current access to well - under permit stipulation
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Monitoring 
Well ID Date

Well 
Elevation 

(feet msl) 1

Depth to 
Water 

(feet btoc)

LNAPL 
Thickness 

(feet)

Groundwater 
Elevation 

(feet msl) 2

K-7 10/01/05 442.49 12.72 -- 429.77
04/1806 16.92 -- 425.57
09/16/06 13.49 -- 429.00
03/16/07
09/09/07 442.55 13.78 -- 428.77
04/04/08
09/16/08 12.91 -- 429.64
07/27/09 14.63 -- 427.92
08/26/09 NM NM NM
09/17/09 NM NM NM
10/22/09 NM NM NM
11/03/09 NM NM NM
12/14/09 NM NM NM
02/09/10 NM NM NM
04/21/10 NM NM NM
05/26/10 NM NM NM
06/15/10 NM NM NM
07/21/10 14.4 -- 428.15
08/16/10 442.49 NM NM NM
09/20/11 12.72 -- 429.77
07/23/12
07/30/13

Notes:

Well not sampled - unable to locate

1 Elevations are relative to an on-site Temporary Benchmark, based on vertical control point Fire 
Hydrant 08-05.

2  Where LNAPL was present, groundwater elevations were adjusted using an average specific 
gravity of 0.80.

LNAPL = light nonaqueous phase liquid

NM = not measured
Bold type = Results of most recent sampling event.

Obstructed
Obstructed

Well not sampled - ice in well

btoc = below top of casing

msl = above mean sea level
-- = not encountered
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Boring 
Location

Depth 
(feet bgs)

Date 
Sampled GRO DRO RRO Benzene Toluene Ethylbenzene Total 

Xylenes MTBE

300 250 11,000 0.025 6.5 6.9 63 1.3
GEI-1 14.0-14.5 09/24/02 769 1,660 -- 2.69 15.3 7.22 35.8 --
GEI-2 14.0-14.5 09/24/02 9,050 6,900 -- 21.6 410 115 1,270 --

15.0-15.5 09/24/02 4,440 3,070 -- 16.8 275 86.8 580 --
GEI-3 14.0-14.5 09/24/02 742 3,590 -- 0.442 4.58 0.858 115 --

19.0-19.5 09/24/02 2,400 999 -- 1.30 27.5 13.3 185 --
GEI-4 15.0-15.5 09/25/02 516 6,490 -- <0.489 <1.22 <1.22 7.63 --
GEI-5 11.5-12.0 09/25/02 45.9 5.35 -- 0.142 <0.150 <0.150 0.443 --
GEI-6 11.5-12.0 09/25/02 4.05 19.3 -- 0.0983 0.326 <0.0381 0.157 --
GEI-7 15.5-16.0 08/23/03 572 2,950 -- 0.546 7.98 3.09 43.1 --
GEI-8 14.0-14.5 08/23/03 1,200 10,800 -- 0.272 4.17 2.67 68.6 --
GEI-9 15.5-16.0 08/23/03 307 3,920 -- <0.106 <0.265 <0.265 5.58 --
GEI-10 8.0-9.0 09/25/05 <3.36 <25.0 <50.0  <0.0134   <0.0336   <0.0336   <0.504  --

15.0-16.0 09/25/05 10.4 507 <50.0  <0.0124   <0.0310  0.104 0.143 --
GEI-11 8.0-9.0 09/25/05 <2.93 <25.0 <50.0 0.0119  <0.0293   <0.0293   <0.0439  --

15.0-16.0 09/25/05 1,770 5,150 <500 19.7 182 41.1 237 --
GEI-12 6.0-7.0 09/25/05 242 4,140 <500 0.289 0.775 0.153 3.73 --

15.0-16.0 09/25/05 362 3,030 <500 0.254 2.50 2.61 15.2 --
MW-13 9.5-11.5 07/26/07 14 <4.0 <4.0 <0.005 0.03 <0.005 0.02 --

14.5-16.5 07/26/07 1.7 <4.1 19 <0.005 0.02 <0.005 <0.02 --
SB-1 2.0 07/31/07 <6.3 26 49 <0.036 <0.072 <0.072 <0.072 <0.036
SB-2 2.0 07/31/07 61 280 48 <0.028 <0.055 <0.055 0.074 <0.028
SB-3 2.0 07/31/07 8.6 590 <210 <0.047 <0.095 <0.095 <0.095 <0.047
SB-4 2.0 07/31/07 210 2,600 <420 <0.025 0.060 <0.050 0.361 <0.025
SB-5 2.0 07/31/07 <5.2 450 200 <0.011 <0.022 <0.022 <0.022 <0.011
SB-6 2.0 07/31/07 45 91 230 <0.056 0.12 <0.11 0.12 <0.056
VP-5 4.0 08/07/08 <3.67 <4.36 <27.2 <0.0220 <0.0367 <0.0367 <0.0735 --
VP-5 8.0 08/07/08 <2.34 <21.6 <135 <0.0141 <0.0234 <0.0234 <0.0469 --
VP-7 2.0 08/07/08 <3.09 <20.6 <129 <0.0186 <0.0309 <0.0309 <0.0619 --
VP-7 6.0 08/07/08 <4.07 <21.8 <136 0.0418 0.0572 <0.0407 0.133 --
MW-14 2.0 08/23/10 2.1 23 200 <0.01 0.04 0.01 0.04 --

14.0-16.0 08/24/10 <0.6 <5.8 <5.8 <0.006 0.01 <0.006 <0.02 --
BD-1 14.0-16.0 08/24/10 <0.6 <5.3 <270 <0.006 0.05 <0.006 <0.02 --

16.0-18.0 08/24/10 <0.6 <5.5 <5.5 <0.006 0.02 <0.006 <0.02 --
18.0-20.0 08/24/10 <0.6 <5.6 <5.6 <0.006 0.01 <0.006 <0.02 --

BD-2 18.0-20.0 08/24/10 <0.6 <5.3 <5.3 <0.006 0.05 <0.006 <0.02 --
MW-15 2.0 08/23/10 <0.6 <5.2 <5.2 <0.006 0.01 <0.006 <0.02 --

14.0-16.0 08/23/10 430 1,600 <260 0.2 0.5 <2.1 8.9 --
18.0-20.0 08/23/10 1,500 4,000 <540 1.5 25 22 150 --
28.0-30.0 08/23/10 14 21 <5.4 0.02 0.07 0.09 0.6 --

SB-7 2.0 08/03/11 5,900 16,000 <1100 2.6 23 43 460 --
8.0 08/03/11 1,200 2,600 <510 0.65 3.8 1.6 72 --

15.0-17.0 08/03/11 8,600 14,000 <1200 30 370 88 780 --
25.0-27.0 08/03/11 130 63 <5.5 0.30 1.8 0.50 3.7 --

SB-8 1.5-2.2 08/03/11 <11 350 530 <0.11 <0.11 <0.11 <0.33 --
6.0-7.0 08/03/11 1,300 12,000 <1500 <0.29 <0.29 <0.29 11 --

15.0-17.0 08/03/11 2,300 2,400 <280 1.0 16 13 110 --
22.0-24.0 08/03/11 4.6 <5.7 <5.7 0.098 0.065 0.11 0.74 --

SB-9 2.1 08/03/11 30,000 54,000 <7500 450 3600 720 5300 --
8.0 08/03/11 11,000 1,800 <530 79 890 100 1000 --

BD-1 8.0D 8/3/2011D 11,000 3,100 -- 91 970 110 1100 --
10.0-12.0 08/03/11 1,800 650 <52 8.9 130 28 220 --
15.0-17.0 08/03/11 8,600 1,500 <530 68 780 130 850 --
27.0-29.0 08/03/11 29 48 130 0.16 0.65 0.15 0.91 --

SB-10 1.0 08/03/11 1.0 <5.4 15 0.019 0.050 <0.0063 <0.019 --
8.0 08/03/11 0.8 <5.1 <5.1 0.038 0.14 0.0076 0.041 --

BD-2 8.0D 8/3/2011D 2 <4.1 -- 0.14 0.38 0.015 0.076 --
15.0-17.0 08/04/11 870 2700 <270 <0.24 <0.24 0.29 8.0 --
22.0-24.0 08/04/11 7 21 <5.3 <0.0057 0.015 0.0099 0.062 --

BD-1 22.0-24.0D 8/4/2011D 4.4 -- -- <0.0059 0.024 0.0060 0.036 --
SB-11 2.0 08/04/11 300 2,200 <350 <0.19 <0.19 0.69 2.5 --

8.0 08/04/11 14 42 11 0.0068 0.024 0.028 0.12 --
14.0-15.0 08/04/11 180 380 <54 0.058 0.43 0.74 4.0 --
15.0-17.0 08/04/11 2,100 3,400 <280 <1.3 10 12 69 --
25.0-27.0 08/04/11 <0.8 <6.4 <6.4 <0.0079 0.022 <0.0079 <0.024 --

ADEC Soil Cleanup Level a                    
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Boring 
Location

Depth 
(feet bgs)

Date 
Sampled GRO DRO RRO Benzene Toluene Ethylbenzene Total 

Xylenes MTBE

300 250 11,000 0.025 6.5 6.9 63 1.3ADEC Soil Cleanup Level a                    

SB-12 2.0 08/04/11 2.8 380 250 0.015 0.069 0.0060 0.10 --
8.0 08/04/11 70 430 <51 <0.012 0.015 <0.021 0.48 --

16.5-17.0 08/04/11 11 32 <5.4 <0.0059 0.015 <0.0059 0.08 --
19.0-20.0 08/04/11 410 490 <57 <0.094 <0.094 0.16 1.6 --
25.0-27.0 08/04/11 3.7 5.7 <5.3 <0.0066 0.082 0.0069 0.025 --

SB-13 2.0 08/04/11 1.5 170 220 <0.0068 0.021 <0.0068 <0.020 --
8.0 08/04/11 <0.5 <5.1 <5.1 <0.0049 0.029 <0.0049 <0.015 --

16.0-18.0 08/05/11 <0.5 <5.4 <5.4 <0.0053 0.0089 <0.0053 <0.016 --
BD-1 16.0-18.0D 08/05/11 <0.9 -- -- <0.0091 0.020 <0.0091 <0.027 --

18.0-20.0 08/05/11 <0.7 <5.5 <5.5 <0.0066 0.041 <0.0066 <0.020 --
SB-14 2.0 08/04/11 1.1 88 110 0.0082 0.099 0.012 0.14 --

8.0 08/04/11 <0.5 11 68 <0.0054 0.023 <0.0054 <0.0016 --
15.0-16.0 08/05/11 160 880 <130 <0.058 <0.058 <0.058 0.53 --
21.0-22.0 08/05/11 99 180 <28 <0.020 <0.020 0.049 0.32 --
23.0-24.0 08/05/11 1 <5.5 <5.5 <0.0060 0.018 <0.0060 <0.018 --

SB-15 2.0 08/04/11 <7.0 350 700 <0.070 0.26 <0.070 0.30 --
8.0 08/04/11 <0.5 8.7 16 <0.0053 0.023 <0.0053 0.017 --

BD-2 8.0D 08/04/11 <0.5 NA NA <0.0047 0.018 <0.0047 <0.014 --
14.0-16.0 08/05/11 0.7 <5.4 <5.4 <0.0060 0.011 <0.0060 <0.18 --
18.0-20.0 08/05/11 510 2,000 <280 <0.14 <0.14 0.56 2.0 --
22.0-24.0 08/05/11 2.3 <5.4 <5.4 <0.0050 0.043 0.0056 <0.015 --

SB-16 2.0 08/05/11 1.7 14 43 <0.0077 0.014 <0.0077 <0.023 --
8.0 08/05/11 <0.5 5.3 32 <0.0049 0.015 <0.0049 <0.015 --

12.0-14.0 08/06/11 <0.5 <5.1 <5.1 <0.0053 0.015 <0.0053 <0.016 --
16.0-18.0 08/06/11 <0.5 <5.4 <5.4 <0.0055 0.0091 <0.0055 <0.016 --
18.0-20.0 08/06/11 <0.6 <5.5 5.5 <0.0057 0.019 <0.0057 <0.017 --

SB-17 2.0 08/05/11 <0.7 69 94 0.014 0.038 <0.0069 <0.021 --
8.0 08/05/11 0.6 <5.2 9.2 0.028 0.0055 <0.0052 <0.015 --

15.0-16.0 08/06/11 <0.5 <5.4 <5.4 <0.0054 0.017 <0.0054 <0.016 --
BD-1 15.0-16.0D 08/06/11 <0.6 -- -- <0.0058 0.017 <0.0058 <0.018 --

18.0-20.0 08/06/11 <0.5 <5.5 <5.5 <0.0054 0.011 <0.0054 <0.016 --
SB-18 2.0 08/05/11 <0.7 <6.0 23 <0.0071 0.016 <0.0071 <0.021 --

8.0 08/05/11 2.3 6.1 36 0.049 0.096 0.051 0.34 --
14.0-15.5 08/05/11 7,400 5,800 <680 26 280 130 790 --

BD-3 14.0-15.5D 08/05/11 8,900 -- -- 21 280 140 880 --
15.5-16.0 08/05/11 4,200 3,100 <530 9.8 120 57 360 --
22.0-24.0 08/05/11 340 <330 <66 <0.25 6.0 3.0 19.0 --

BD-2 22.0-24.0D 08/05/11 440 -- -- 2.2 16.0 5.0 29.0 --
26.0-26.5 08/05/11 15 <6.6 <6.6 0.066 0.39 0.14 0.84 --

HA-1 1.5 10/22/12 <0.9 13 J 80 <0.0094 0.011 J <0.0094 <0.028 --
3.5 10/22/12 <0.7 <5.2 57 <0.0068 <0.0068 <0.0068 <0.020 --
5.5 10/22/12 <0.5 <5.1 <5.1 <0.0051 0.013 J <0.051 0.015 --

HA-2 1.5 10/22/12 5,300 5,700 3,600 <0.641 <0.64 3.9 43 --
3.5 10/22/12 190 430 <52 <0.063 <0.063 <0.063 0.19 --
5.5 10/22/12 2.8 J 180 <26 <0.0058 0.011J <0.0058 0.027 J --

HA-3 0.5 10/22/12 <5.6 240 800 <0.056 <0.056 <0.056 0.17 --
3.5 10/22/12 8.3 41 7.7 J <0.0066 <0.020 J <0.0066 0.063 J --
5.0 10/22/12 9.1 26 <5.2 <0.0053 0.0092 J <0.0053 0.016 --

HA-4 1.5 10/23/12 <0.7 86 98 <0.0066 0.012 J <0.0066 <0.020 --
3.5 10/23/12 <0.7 <5.3 21 <0.0068 0.011 J <0.0068 <0.0068 --
5.5 10/23/12 <0.7 18 140 <0.0072 0.0075 J <0.0072 0.022 --

HA-5 1.5 10/24/12 <0.7 77 390 <0.0074 0.014 J <0.0074 <0.0074 --
2.5 10/24/12 <0.7 5.7 J 56 <0.0068 0.02 <0.0068 <0.0068 --
4.5 10/24/12 <0.4 9.4 J 78 <0.0044 0.014 J <0.0044 <0.0044 --

HA-6 1.5 10/23/12 <0.5 <5.1 13 <0.0053 <0.0053 <0.0053 0.016 --
3.5 10/23/12 <0.07 <5.3 17 <0.0068 <0.0068 <0.0068 <0.020 --
5.5 10/23/12 <0.6 <5.2 13 <0.0061 0.0078 J <0.0061 <0.018 --

HA-7 1.5 10/23/12 <0.6 33 150 <0.0064 0.014 J <0.0064 <0.019 --
3.5 10/23/12 1 J 16 48 <0.0055 0.025 <0.0055 <0.0055 --
5.5 10/23/12 <0.6 6.2 J 24 <0.0056 0.0068 J <0.0056 <0.0056 --

HA-8 1.5 10/24/12 <0.7 160 400 <0.0071 0.021 <0.0071 <0.0071 --
2.5 10/24/12 0.6 J 46 150 <0.0059 0.028 <0.0059 <0.0059 --
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Boring 
Location

Depth 
(feet bgs)

Date 
Sampled GRO DRO RRO Benzene Toluene Ethylbenzene Total 

Xylenes MTBE

300 250 11,000 0.025 6.5 6.9 63 1.3ADEC Soil Cleanup Level a                    

HA-9 0.5 10/24/12 <5.6 270 1,000 <0.0561 0.18 J <0.056 0.29 --
1.5 10/24/12 2.3 J 66 220 0.010 J 0.098 0.023 J 0.13 --

HA-10 1.5 10/24/12 <0.5 <5.2 21 <0.0051 0.0082 J <0.0051 <0.0051 --
2.5 10/24/12 <0.6 95 120 <0.0056 0.016 J 0.0056 0.023 J --

HA-11 1.5 10/24/12 0.8 J 9.0 J 57 <0.031 0.081 <0.0063 <0.0063 --
2.5 10/24/12 1.6 J 29 150 <0.0060 0.025 J <0.0060 0.042 J --

Notes:
bgs = below ground surface
GRO = gasoline range organics analyzed by AK Method 101.
DRO = diesel range organics analyzed by AK Method 102.
RRO = residual range organics analyzed by AK Method 103.
Benzene, toluene, ethylbenzene, and total xylenes were analyzed by United States Environmental Protection Agency Method 8021B.
MTBE = methyl tertiary-butyl ether
a ADEC Soil Cleanup Levels (SCLs) per 18 AAC 75.355, Table B1. Register 188, October 2008, and Technical Memorandum 02-006
  (Migration to Groundwater).
ADEC = Alaska Department of Environmental Conservation
All results are reported in milligrams per kilogram (mg/kg).
Highlighted values indicate an exceedance of the respective ADEC SCL.
  -- = not analyzed
 < = not detected at concentrations greater than the laboratory reporting limit indicated
D Duplicate sample collected.
NA = not applicable
J = estimate value - the result is ≥ the Method Detection Limit and < the Limit of Quantitation.
1 Additional soil samples were collected due to laboratory error.
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2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15
GEI-1 10/07/02 31,700 218,000 -- -- 5,630 6,770 704 3,860 --

09/03/03
04/23/04 26,600 11,200 -- -- 2,910 5,300 582 2,990 --
09/16/04
04/20/05 35,300 307,000 -- -- 4,300 6,300 649 3,620 --
10/01/05 39,700 18,800 -- 617 3,050 5,350 662 3,820 --
04/18/06
09/17/06 31,000 29,000 -- <970 3,200 4,500 540 3,100 --
03/17/07
09/12/07 27,000 44,000 -- <2,200 2,600 3,600 400 2,600 --
04/04/08
09/18/08
07/27/09
07/21/10
09/23/11
07/25/12
08/02/13 42,200 418,000 330,000 4,200 2,920 5,060 538 3,410 --

GEI-2 10/07/02 170,000 86,500 -- -- 15,100 56,200 3,810 22,000 --
09/03/03 265,000 28,700 -- -- 7,250 42,400 3,430 21,300 --
04/23/04 150,000 17,900 -- -- 7,500 39,700 3,140 17,900 --
09/16/04 214,000 109,000 -- -- 8,490 48,700 3,310 24,400 --
04/20/05 196,000 88,700 -- -- 7,520 49,800 3,490 23,100 --
10/01/05 201,000 -- -- -- 5,900 47,200 3,480 22,500 --
04/18/06 219,000 33,100 -- 904 5,510 46,200 3,380 24,100 --
09/17/06 190,000 25,000 -- <970 6,000 42,000 3,300 22,000 --
03/17/07
09/12/07 170,000 75,000 -- <1,100 4,900 37,000 3,100 20,000 --
04/11/08 184,000 45,700 -- <3,750 4,530 49,300 3,520 22,200 --
09/18/08 216,000 189,000 -- <16,700 5,530 45,300 3,950 28,300 --
09/18/08D 151,000 207,000 -- <16,700 4,360 32,800 2,580 18,500 --
07/30/09 220,000 1 70,600 1 -- 6,910 1 5,430 1,3 96,200 1,2 3,980 1 24,170 1,3 --
07/30/09D 200,000 1 71,400 -- 5,280 3 4,990 1 45,700 1 3,610 1 24,380 1,3 --
07/21/10 160,000 22,000 -- <1,300 2,900 41,000 3,500 23,000 10.4

Duplicate 07/21/10 160,000 52,000 -- <6,800 2,800 36,000 3,300 22,000 --
09/23/11
07/25/12
08/02/13 230,000 96,300 68,100 3,200 3,330 37,100 3,210 26,700 --

Well not sampled - ice in well

LNAPL present - 0.43 foot - well not sampled

LNAPL globules present - well not sampled

LNAPL globules present - well not sampled

Well not sampled - buried under equipment

LNAPL globules present - well not sampled
LNAPL present - 0.27 foot - well not sampled

LNAPL present - 0.01 foot - well not sampled

LNAPL present - 0.01 foot - well not sampled

Total 
Xylenes

Dissolved 
Lead

LNAPL present - 0.67 foot - well not sampled

Toluene EthylbenzeneMonitoring 
Well ID DRO SGDate RRO Benzene

ADEC GCL

LNAPL globules present - well not sampled

LNAPL present - 0.05 foot - well not sampled

GRO DRO

Well not sampled - not accessible
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2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15

Total 
Xylenes

Dissolved 
LeadToluene EthylbenzeneMonitoring 

Well ID DRO SGDate RRO Benzene

ADEC GCL

GRO DRO

GEI-3 10/07/02 36,600 101,000 -- -- 178 3,070 339 12,000 --
09/03/03 35,800 82,700 -- -- 86.0 1,070 122 7,840 --
04/23/04 16,600 25,200 -- -- 66.0 758 63.1 5,920 --
09/16/04 23,000 52,300 -- -- 44.0 903 138 9,640 --
09/16/04 -- -- -- -- 35.2 835 77.7 6,610 --
04/20/05
10/01/05 18,200 58,300 -- 1,500 30.1 485 67.8 5,940 --
10/01/05 19,100 -- -- -- <50.0 468 <50.0 6,280 --
04/18/06 21,700 70,300 -- 1,220 28.3 1,290 173 6,970 --
09/16/06 16,000 62,000 -- <2,000 20.0 280 61 5,100 --
03/17/07 32,000 42,000 -- <2,000 30 1,200 200 6,700 --
09/11/07 17,000 70,000 -- <2,000 20 800 200 5,500 --
04/11/08 30,500 40,800 -- <3,540 <100 1,460 359 8,440 --
09/18/08 20,300 97,400 -- <7,500 16.8 484 131 6,380 --
07/28/09 16,900 1 37,200 -- 2,720 6.10 1 202 1 89.2 1 4,770 1 --
07/21/10 23,000 92,000 -- <14,000 16 870 200 6,400 --
09/23/11
07/25/12
08/02/13 8,620 188,000 141,000 5,200 <5.0 144 63.7 2,100 --

GEI-4 10/07/02
09/03/03
04/23/04 3,720 30,200 -- -- 30.7 76.7 55.5 76.7 --
09/16/04
04/20/05 807 195,000 -- -- 15.1 3.83 48.2 3.83 --
10/01/05 2,560 44,000 -- 601 13.4 <1.00 52.3 <1.00 --
04/18/06 1,180 95,700 -- <8,060 15.2 2.18 66.4 2.18 --
04/18/06 1,010 -- -- -- 14.4 <0.500 53.6 <0.500 --
09/16/06 1,400 39,000 -- <960 16 1.8 40 190 --
03/17/07 1,400 54,000 -- <1,900 20 2 40 200 --
09/11/07 2,700 100,000 -- <2,100 10 <10 70 300 --
04/11/08 1,780 192,000 -- <4,120 15.0 <2.50 56.8 229 --
04/11/08D 2,140 215,000 -- <3,680 13.4 <10.0 60 268 --
09/18/08
07/29/09 1,190 1 1,620,000 1 -- <39,100 1 5.10 1 <10.0 1 25.0 1 147 1 --
07/21/10 440 24,000 -- <3,300 0.9 <0.5 8.9 35 --
09/23/11
07/25/12
08/02/13 1,290 159,000 122,000 1,600 7.7 2.9 42.0 238 --

LNAPL present - 0.67 foot - well not sampled

LNAPL present - 0.01 foot - well not sampled

LNAPL globules present - well not sampled

LNAPL present - 0.01 foot - well not sampled

LNAPL present - 0.01 foot - well not sampled

LNAPL globules present - well not sampled

LNAPL globules present - well not sampled
LNAPL globules present - well not sampled

Well not sampled - not accessible
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2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15

Total 
Xylenes

Dissolved 
LeadToluene EthylbenzeneMonitoring 

Well ID DRO SGDate RRO Benzene

ADEC GCL

GRO DRO

GEI-5 10/07/02 12,400 47,600 -- -- 2,310 813 119 1,660 --
10/07/02 10,800 -- -- -- 2,360 841 127 1,660 --
09/03/03 10,100 68,000 -- -- 1,420 205 32.9 650 --
04/23/04
09/16/04 12,000 18,000 -- -- 2,330 549 66.3 1,200 --
04/20/05 7,050 71,500 -- -- 1,240 444 44.0 1,040 --
10/01/05 10,700 67,400 -- 2,020 1,430 239 37.8 922 --
04/18/06 -- -- -- -- -- -- -- -- --
09/16/06 6,200 22,000 -- <500 910 290 45 850 --
03/17/07
09/11/07
04/04/08
09/18/08
07/29/09
07/22/10 270 3,500 -- 2,500 13 4.9 <0.5 9.7 --
09/24/11 1,400 6,200 -- 950 290 14 1.5 35 --
07/25/12 1,600 100,000 99,000 28,000 270 24 4 74 --
08/02/13

GEI-6 10/07/02 58,800 5,790 -- -- 1.26 1.95 <0.500 2.99 --
09/03/03 <80 3,520 -- -- 0.717 <0.500 <0.500 <1.00 --
04/23/04
09/16/04 58.8 7,580 -- -- 0.758 <0.500 <0.500 1.72 --
04/20/05
10/01/05 <50 2,180 -- 1,140 0.768 <0.500 <0.500 <1.50 --
04/18/06
09/16/06 51 3,400 -- 2,300 1.0 <0.5 <0.5 <1.5 --
03/17/07 <10 800 -- 770 <1 <1 <1 <2 --
09/11/07 20 2,200 -- 1,000 <1 <1 <1 <2 --
04/04/08
09/18/08
07/30/09 <50.0 5,260 -- 2,120 <0.500 <1.00 <1.00 <3.00 --
07/22/10
09/24/11 <10 2,700 -- 2,200 <0.5 <0.5 <0.5 <1.5 --
07/25/12 <10 3,000 81 1,800 <0.5 <0.5 <0.5 <1.5 --

Duplicate 07/25/12 <10 -- -- -- <0.5 <0.5 <0.5 <1.5 --
08/02/13 <100 4,100 610 1,700 <1.0 <1.0 <1.0 <3.0 --

Well not sampled - well underwater
Well not sampled - unable to locate

Well not sampled- under water

Well not sampled - not accessible.

Well not sampled - well underwater
Well not sampled due to damage
Well not sampled due to damage

Well not sampled - dry

Well dry
LNAPL present - 0.01 foot - well not sampled

Well not sampled - not accessible.

Well not sampled - not accessible.

Well not sampled - not accessible.
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2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15

Total 
Xylenes

Dissolved 
LeadToluene EthylbenzeneMonitoring 

Well ID DRO SGDate RRO Benzene

ADEC GCL

GRO DRO

GEI-7 09/03/03
04/23/04
09/16/04
04/20/05
10/01/05 15,400 98,700 -- <4,240 299 2,180 246 2,560 --
04/18/06
09/17/06 15,000 110,000 -- <2,000 360 2,000 250 2,400 --
03/17/07
09/12/07 13,000 79,000 -- <2,200 300 1,800 300 2,100 --
04/04/08
09/18/08 16,600 295,000 -- <15,000 459 2,710 257 4,450 --
07/30/09 19,900 1 110,000 1 -- <4,030 1 395 1,3 2,260 1,3 267 1,3 2,830 1,3 --
07/30/09D 19,800 1 100,000 1 -- <4,000 1 371 1,3 2,110 1,3 244 1 2,800 1 --
07/22/10 14,000 120,000 -- <14,000 280 1,900 230 2,500 6.7

Duplicate 07/22/10 14,000 140,000 -- <14,000 290 2,000 240 2,500 --
09/23/11
07/25/12
08/02/13 16,400 175,000 166,000 2,700 186 1,530 200 2,400 --

GEI-8 09/03/03 11,000 83,900 -- -- 38.4 342 229 2,350 --
04/23/04 8,850 107,000 -- -- 152 834 161 1,930 --
09/16/04 10,700 515,000 -- -- 22.7 172 210 3,500 --
04/20/05 6,920 571,000 -- -- 14.9 189 136 1,740 --
10/01/05 7,520 59,100 -- 983 15.6 91.0 105 1,710 --
04/18/06 4,870 43,600 -- 1,110 14.8 131 148 1,620 --
09/16/06 4,200 27,000 -- <960 14 93 89 1,200 --
03/17/07 4,900 11,000 -- 290 20 100 100 1,400 --
09/11/07 4,000 48,000 -- <1000 20 100 100 1,300 --
04/04/08
09/18/08
07/29/09 6,760 42,800 -- 1,930 8.60 39.6 112 1,090 --
07/22/10 4,900 280,000 -- <13,000 9.4 53 96 1,400 --
09/24/11
07/25/12
08/02/13 11,000 1,740,000 1,330,000 3,900 <5.0 49.5 111 2,160 --

Well not sampled - inaccessible
Well not sampled - inaccessible

LNAPL globules present - well not sampled

LNAPL present - 0.93 foot - well not sampled

Well not sampled - not accessible.

Well not sampled - buried under equipment

LNAPL present - 0.09 foot - well not sampled
LNAPL present - 0.41 foot - well not sampled

LNAPL globules present - well not sampled

LNAPL present - 0.06 inch - well not sampled
LNAPL globules present - well not sampled

LNAPL present - 0.01 foot - well not sampled

Well not sampled - ice in well
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2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15

Total 
Xylenes

Dissolved 
LeadToluene EthylbenzeneMonitoring 

Well ID DRO SGDate RRO Benzene

ADEC GCL

GRO DRO

GEI-9 09/03/03 --
04/23/04 1,030 51,600 -- -- 5.01 29.0 12.2 161 --
09/16/04 1,490 276,000 -- -- 1.58 2.63 6.73 59.3 --
04/20/05 1,480 517,000 -- -- 1.70 <0.500 7.31 41.9 --
10/01/05 1,090 93,900 -- <4,030 1.44 <0.500 5.68 43.3 --
04/18/06 881 97,800 -- <7,940 2.02 <0.500 8.10 57.0 --
09/16/06 410 56,000 -- <2,000 2.1 <0.5 6.6 36 --
03/17/07 600 17,000 -- 290 3 <1 10 70 --
09/11/07 400 80,000 -- <1,900 <10 <10 <10 60 --
04/11/08 397 34,100 -- <3,610 <2.50 <2.50 9.61 42.7 --
09/18/08 491 113,000 -- <7,430 1.40 <2.50 5.94 35.1 --
07/28/09 464 58,400 -- 3,180 0.850 <1.00 7.31 26.5 --
07/22/10
09/24/11
07/25/12 3,200 30,000 34,000 <1,400 0.9 <0.5 11 66 --
08/02/13 419 124,000 84,900 4,300 <1.0 <1.0 3.3 15.4 --

GEI-10 10/01/05 551 45,800 -- 412 <0.500 <0.500 7.71 42.9 --
04/18/06 689 43,400 -- 510 <0.500 <0.500 40.0 135 --
09/16/06 500 23,000 -- <500 <0.5 <0.5 13.0 53 --
09/16/06D 510 22,000 -- <500 <0.5 <0.5 13.0 --
03/17/07
09/09/07 700 19,000 -- <200 <1 <1 10 40 --
09/09/07D 400 32,000 -- <410 <10 <10 10 50 --
04/12/08 640 18,700 -- <3,570 <2.50 <2.50 16.4 66.9 --
09/18/08 256 19,300 -- <4,170 <1.00 <2.50 <2.50 8.48 --
07/30/09 608 3,320 -- <394 <0.500 <1.00 7.64 31.9 --
07/22/10 520 74,000 -- <6,800 <0.5 <2.0 6.5 27 --
09/24/11 110 17,000 -- <3,400 <0.5 <0.5 0.7 3.8 --

Duplicate 09/24/11 290 3,900 -- <660 <0.5 <0.5 1.1 4.6 --
07/25/12 330 40,000 19,000 <3,400 <0.5 <0.5 3.5 13 --

Duplicate 07/25/12 370 -- -- -- <0.5 <0.5 4.1 16 --
08/02/13 151 59,100 55,000 <1,000 <1.0 <1.0 1.9 7.8 --

GEI-11 10/01/05 161,000 61,900 -- 2,810 8,060 21,500 1,340 8,570 --
04/18/06 -- -- -- -- -- -- -- -- --
09/17/06 92,000 55,000 -- <3,900 6,300 19,000 1,500 9,100 --
03/17/07
09/12/07 100,000 93,000 -- <1,900 5,100 18,000 1,900 11,000 --
04/12/08 101,000 439,000 -- <3,640 5,630 21,300 1,930 11,100 --
09/18/08 103,000 71,100 -- <7,080 5,530 20,800 1,560 10,200 --
07/27/09
07/21/10
09/24/11
07/25/12
08/02/13 No current access to well - under permit stipulation

No current access to well - under permit stipulation

Well not sampled - unable to locate

No current access to well - under permit stipulation
No current access to well - under permit stipulation

No current access to well - under permit stipulation

LNAPL present - 0.02 foot - well not sampled

Well not sampled - unable to locate
LNAPL globules present - well not sampled

LNAPL present - 0.01 foot - well not sampled



Table 3
Groundwater Analytical Data

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456) 
328½  Illinois Street
Fairbanks, Alaska

UNOCAL 306456_CP_2013 Tables 1-3_ebb.xlsx ARCADIS Page 6 of 9

2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15

Total 
Xylenes

Dissolved 
LeadToluene EthylbenzeneMonitoring 

Well ID DRO SGDate RRO Benzene

ADEC GCL

GRO DRO

GEI-12 10/01/05 9,920 43,900 -- <410 233 478 290 2,040 --
04/18/06 5,480 68,100 -- 466 136 250 158 1,110 --
09/16/06 6,200 56,000 -- <1,000 130 300 150 1,100 --
03/17/07
09/09/07 5,000 63,000 -- <2,000 100 300 100 1,100 --
04/12/08 4,900 126,000 -- <3,610 86.3 102 145 979 --
09/18/08 8,850 85,300 -- <7,080 334 598 214 1,740 --
07/29/09 8,540 1 42,800 -- 471 72.4 1 256 1 166 1 1,190 1 --
07/22/10 6,800 77,000 -- <6,700 99 480 170 1,300 --
09/24/11
07/25/12
08/02/13

MW-1 09/23/11 37 110 -- <67 <0.5 <0.5 <0.5 <1.5 --
07/25/12 35 190 <49 100 <0.5 <0.5 <0.5 <1.5 --
08/05/13 <100 <430 -- <1,100 <1.0 <1.0 <1.0 <3.0 --

Duplicate 08/05/13 <100 <430 -- <1,100 <1.0 <1.0 <1.0 <3.0 --

MW-2 10/01/05 94.4 <403 -- <403 <0.500 <0.500 <0.500 <1.50 --
04/18/06 <500 918 -- <391 <0.500 <0.500 <0.500 <1.50 --
09/15/06 14 260 -- 490 <0.5 <0.5 <0.5 <1.5 --
03/17/07 20 470 -- 310 <1 <1 <1 <2 --
09/09/07 <10 160 -- 87 <1 <1 <1 <2 --
09/09/07D <10 210 -- 160 <1 <1 <1 <2 --
04/12/08 <50.0 1,130 -- <708 <0.500 <0.500 <0.500 <1.00 --
09/18/08 <50.0 613 -- <743 0.210 <0.500 <0.500 <1.00 --
07/30/09 12,1001 8,4701 -- 1,1001 1,2201 61.01 2631 1,6801 --
07/22/10 13 300 -- 140 <0.5 <0.5 <0.5 <1.5
09/23/11 25 710 -- 360 <0.5 <0.5 <0.5 <1.5 --
07/25/12 33 200 <48 79 <0.5 <0.5 <0.5 <1.5 --
08/05/13 <100 <450 -- <1,100 <1.0 <1.0 <1.0 <3.0

Well obstructed - not sampled

LNAPL present - 0.04 foot - well not sampled

LNAPL globules present - well not sampled
LNAPL globules present - well not sampled



Table 3
Groundwater Analytical Data

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456) 
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Fairbanks, Alaska
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2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15

Total 
Xylenes

Dissolved 
LeadToluene EthylbenzeneMonitoring 

Well ID DRO SGDate RRO Benzene

ADEC GCL

GRO DRO

MW-3 07/22/10 16 330 -- 1,900 <0.5 <0.5 <0.5 <1.5 --
09/23/11 400 7,500 -- <1,300 22 9.3 6.9 63 --
07/25/12 6,100 7,200 1,800 1,700 630 24 180 1,200 --
08/05/13 2,110 3,500 1,300 <1,200 298 8.2 43.2 292 --

MW-4 10/01/05 -- -- -- -- -- -- -- -- --
04/18/06 <500 <407 -- <407 <0.500 <0.500 <0.500 <1.50 --
09/15/06 <10 98 -- 200 <0.5 <0.5 <0.5 <1.5 --
03/16/07 60 85 -- 110 30 <1 <1 <2 --
09/09/07 <10 65 -- 140 <1 <1 <1 <2 --
04/11/08 <50.0 <106 -- <798 <0.500 <0.500 <0.500 <1.00 --
09/18/08 <50.0 164 -- <743 <0.200 <0.500 <0.500 <1.00 --
07/30/09 <50.0 <391 -- 803 <0.500 <1.00 <1.00 <3.00 --
07/22/10 <10 62 -- 93 <0.5 <0.5 <0.5 <1.5 --
09/23/11 <10 68 -- 69 <0.5 <0.5 <0.5 <1.5 --
07/25/12 <10 <50 <50 <70 <0.5 <0.5 <0.5 <1.5 --
08/05/13 <100 <450 -- <1,100 <1.0 <1.0 <1.0 <3.0 --

MW-5 10/01/05 16,200 51,500 -- 668 245 1,620 270 3,070 --
04/18/06 21,500 114,000 -- <7,810 287 3,220 498 3,910 --
09/15/06 18,000 42,000 -- <1,000 220 1,700 370 2,800 --
09/15/06D 18,000 77,000 -- <1,900 230 1,900 410 3,400 --
03/17/07
09/12/07 14,000 53,000 -- <990 200 1,900 400 2,700 --
04/12/08 29,700 165,000 -- <3,540 152 2,530 627 6,030 --
09/18/08 29,900 58,600 -- <7,430 163 1,080 464 4,900 --
07/30/09 16,5001 10,0001 -- 4921 84.71 9771 3671 2,1301 --
07/22/10 22,000 380,000 -- <17,000 140 1,600 360 4,000 --
09/23/11
07/25/12 8,000 450,000 480,000 <18,000 56 640 310 2,300 --
08/02/13 8,610 146,000 119,000 1,600 84.7 764 179 1,860 --

MW-6 10/01/05
04/18/06 624 1,120 -- <391 138 <0.500 10.0 7.50 --
09/15/06 39 210 -- 260 8.1 <0.5 1.0 <1.5 --
03/16/07 200 280 -- 170 30 <1 1 <2 --
03/16/07D 100 250 -- 180 30 <1 1 <2 --
09/11/07 40 300 -- 280 7 <1 <1 <2 --
04/11/08 77.1 1,100 -- <750 17.4 <0.500 <0.500 <1.00 --
09/18/08 <50.0 398 -- <743 0.525 <0.500 <0.500 <1.00 --
07/30/09 <50.0 <403 -- <403 2.44 <1.00 <1.00 <3.00 --
07/22/10 160 390 -- 150 15 2.1 1.6 12 --
09/23/11 <10 100 -- 150 <0.5 <0.5 <0.5 <1.5 --
07/25/12 <10 180 <50 140 1 <0.5 <0.5 <1.5 --
08/02/13 <100 550 <450 <1,100 <1.0 <1.0 <1.0 <3.0 --

Well not sampled - sheen present

LNAPL globules present - well not sampled

Well not sampled - not accessible.
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2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15

Total 
Xylenes

Dissolved 
LeadToluene EthylbenzeneMonitoring 

Well ID DRO SGDate RRO Benzene

ADEC GCL

GRO DRO

MW-13 08/03/07 40 44 -- 51 1 <1 <1 <2 --
09/09/07 70 70 -- 63 2 <1 <1 <2 --
04/04/08
09/18/08 62.7 151 -- <708 0.814 <0.500 <0.500 <1.00 --
07/27/09
07/22/10
09/24/11
07/25/12
08/02/13

MW-14 09/22/10 200 900 -- 260 14 <0.5 <0.5 2 --
09/23/11 300 820 -- 400 12 <0.5 2.8 8.9 --
07/25/12 360 540 60 150 14 <0.5 <0.5 3.9 --
08/05/13 226 600 <400 <1,000 10.5 <1.0 3.1 7.4 --

MW-15 09/22/10 38,000 40,000 -- <3,900 1,300 5,700 920 6,700 --
09/23/11
07/25/12
08/05/13 73,300 68,500 63,700 <1,200 1,520 6,730 1,180 8,480 --

K-5 08/25/99
08/16/00 4,140 133,000 -- <4,030 <12.5 <12.5 <19.2 <54.0 --
10/01/05 18,100 86,600 -- <4,030 <0.500 <0.500 2.26 7.56 --
04/18/06 -- -- -- -- -- -- -- -- --
09/27/06 610 17,000 -- <480 <0.5 <0.5 0.5 <1.5 --
03/17/07
09/09/07 1,800 110,000 -- <1,900 <1 <1 2 10 --
04/12/08 195 24,000 -- <3,680 <0.500 <0.500 0.758 2.80 --
09/18/08 484 69,700 -- <7,500 <0.200 <0.500 0.749 4.38 --
07/29/09 493 9,160 -- 397 <0.500 <1.00 <1.00 4.16 --
07/22/10 360 78,000 -- <6,900 <0.5 <0.5 1 6 --
09/24/11 86 11,000 -- <680 <0.5 <0.5 <0.5 <1.5 --
07/25/12
07/30/13 Well not sampled

No current access to well - under permit stipulation
No current access to well - under permit stipulation
No current access to well - under permit stipulation

LNAPL globules present - well not sampled

Well not sampled - inaccessible

Well not sampled - unable to remove cover

No current access to well - under permit stipulation

LNAPL globules present - well not sampled

Well not sampled - ice in well

LNAPL present - 0.29 foot - well not sampled

No current access to well - under permit stipulation
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Groundwater Analytical Data

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456) 
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2,200 1,500 NE 1,100 5.0 1,000 700 10,000 15

Total 
Xylenes

Dissolved 
LeadToluene EthylbenzeneMonitoring 

Well ID DRO SGDate RRO Benzene

ADEC GCL

GRO DRO

K-7 10/01/05 <50 421 -- <417 <0.500 <0.500 <0.500 <1.50 --
04/1806 429 -- -- -- <0.500 <0.500 1.71 5.28 --
09/16/06 <10 72 -- 250 <0.5 <0.5 <0.5 <1.5 --
03/17/07
09/09/07 <100 71 -- 240 <10 <10 <10 <20 --
04/04/08
09/18/08 <50.0 <100 -- <750 <0.200 <0.500 <0.500 <1.00 --
07/29/09 <50.0 416 -- 504 <0.500 <1.00 <1.00 <3.00 --
07/22/10 <10 62 -- 100 <0.5 <0.5 <.05 <1.5 --
09/24/11 <10 71 -- 140 <0.5 <0.5 <0.5 <1.5 --
07/25/12
07/30/13

Notes:
GRO = gasoline range organics, analyzed by GRO AK101
DRO = diesel range organics, analyzed by DRO AK102
DRO SG = diesel range organics, analyzed by DRO AK102
RRO = residual range organics, analyzed by RRO AK103
Benzene, toluene, ethylbenzene, total xylenes by United States Environmental Protection Agency (USEPA) Method 8021B
Dissolved lead by USEPA Method 200.8 
ADEC = Alaska Department of Conservation
GCL = ADEC 18 AAC 75 Groundwater Cleanup Level  

-- = analyte not included in sampling event
LNAPL = light nonaqueous phase liquid
< = Less than reporting limit
Bold type = Results of most recent sampling event.
D = duplicate sample
1 = Sample required dilution due to high concentrations of target analyte.
2 = Initial analysis within holding time. Reanalysis for the required dilution was past holding time.

NE = not established
Highlighted concentrations are greater than the applicable ADEC GCL.

Well not sampled - obstructed

Well not sampled - unable to locate

Well not sampled - obstructed

Well not sampled - ice in well

3 = Concentration reported by the USEPA 8260B method was greater than concentration reported by the AK 101 method. The listed 
concentrations are results from the 8260B analysis.

All results are reported in micrograms per liter (μg/L)
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Soil Vapor Analytical Data (Shallow Soil Gas)

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456)
328½ Illinois Street
Fairbanks, Alaska
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ADEC Commercial Target Level (Shallow Gas ≤5 feet): 49 58,200 260 1,000 10,300 3,600 62 62 280 310 280 280 24 6.9 110 110
VP-3 5.0 08/10/07 53,000 38,000 1,600 15,700 -- -- -- -- -- -- -- -- -- <6003 -- --

Duplicate 08/10/07 48,000 44,000 1,400 22,400 -- -- -- -- -- -- -- -- -- <4003 -- --
08/19/08 23,000 21,000 <7803 79,000 -- -- -- -- -- -- -- -- -- <2,3003 -- --
08/04/09 36,000 32,000 <2,8003 130,000 <2,800 <2,800 11,000 16,000 <11,0003 <2,8003 <11,0003 <11,0003 -- <11,0003 <24 <24

VP-5 3.5 08/19/08 <0.30 0.35 <0.30 <0.60 -- -- -- -- -- -- -- -- -- <0.50 -- --
Duplicate 08/19/08 <0.30 0.35 <0.30 <0.60 -- -- -- -- -- -- -- -- -- <0.50 -- --

08/04/09 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <21 <5.2 <21 <21 -- <213 <24 <24
VP-7 3.5 08/19/08 19 12 1.6 8.9 -- -- -- -- -- -- -- -- -- <0.50 -- --

08/05/09 0.20 0.49 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.79 <0.16 <0.79 <0.79 -- <0.79 <24 <24
Notes:
Analysis by United States Environmental Protection Agency Method TO-15 and TO-17.
1Total xylenes reported as the sum of m/p-xylenes and o-xylene.
2Due to laboratory dilution, the method detection limit was raised to a level that is higher than the screening level.
ADEC = Alaska Department of Conservation
≤ = less than or equal to
All results are reported in parts per billion by volume.
Highlighted values indicate an exceedance of the respective commercial target level.
-- = not applicable/not analyzed
< = less than reporting limit
3Compound erroneously analyzed and reported by the laboratory.
Bold type indicates results of most recent sampling event.
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Table 5
Soil Vapor Analytical Data (Deep Soil Gas)

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456)
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ADEC Commercial Target Level (Deep Gas >5 feet): 490 582,000 2,600 10,000 103,000 36,000 620 620 2,800 3,100 2,800 2,800 69 1,100 1,100
VP-3 8.5 08/10/07 100,000 92,000 1,400 6,100 -- -- -- -- -- -- -- -- <4001 -- --

08/19/08 190,000 410,000 <1,9001 94,000 -- -- -- -- -- -- -- -- <5,7001 -- --
08/04/09 240,000 510,000 <2,7001 114,000 <2,700 <2,700 <2,7001 <5,7001 <11,0001 <2,700 <11,0001 <11,0001 <11,0001 <24 <24

VP-5 8.5 08/19/08 <0.30 0.81 <0.30 0.73 -- -- -- -- -- -- -- -- <0.50 -- --
08/04/09 <0.19 0.74 <0.19 0.24 <0.19 <0.19 <0.19 <0.19 <0.94 <0.19 <0.94 <0.94 <0.94 <24 <24

VP-7 8.5 08/19/08 1,000 290 15 162 -- -- -- -- -- -- -- -- <30 -- --
08/05/09 1,500 440 <200 <200 <200 <200 <200 <200 <800 <200 <800 <800 <8001 <24 <24

Notes:
Analysis by United States Environmental Protection Agency Method TO-15 and TO-17.
ADEC = Alaska Department of Conservation
> = greater than
All results are reported in parts per billion by volume.
Highlighted values indicate an exceedance of the respective commercial target level.
-- Not applicable/not analyzed
< = less than reporting limit
1Due to laboratory dilution, the method detection limit was raised to a level that is higher than the screening level. 
Bold type indicates results of most recent sampling event.
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Table 6
Surfactant Enhanced LNAPL Recovery Operations Groundwater Monitoring Data

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456)
328½ Illinois Street
Fairbanks, Alaska
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µS/cm
656

GEI-1 8/18/2010 13:30 -- -- -- LNAPL, no conductivity measurement taken
8/19/2010 14:00 16.36 16.22 -- no suds observed

GEI-7 8/18/2010 13:30 16.51 -- 857 pre-injection sampling, no sheen observed
8/19/2010 8:30 16.53 -- 778 pre-extraction sampling
8/19/2010 10:20 -- -- 815 --
8/19/2010 11:18 -- -- 866 --
8/19/2010 12:30 -- -- 850 approximately 240 gallons extracted
8/19/2010 13:45 -- -- 831 appears the same as pre-injection sample
9/22/2010 14:30 16.15 -- 790 some suds
10/27/2010 12:50 17.40 16.93 -- 0.47 foot of LNAPL measured in well
11/15/2010 14:45 16.91 16.71 -- 0.20 foot of LNAPL measured in well

GEI-8 8/16/2010 10:05 16.79 16.78 --
8/18/2010 13:30 -- -- -- sheen, no conductivity measurement taken

Notes:
btoc = below top of casing
µS/cm = microSiemens per centimeter
LNAPL = light nonaqueous phase liquid
-- = no data

Surfactant Solution

Specific 
Conductivity Notes TimeDateWell

Depth to 
Water               

(feet btoc)

Depth to 
LNAPL           

(feet btoc)



Table 7
Surfactant Enhanced LNAPL Recovery

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456)
328½ Illinois Street
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2,200 1,500 5 1,000 700 10,000
7/22/2010 16:30 14,000 120,000 280 230 1,900 2,500 pre-injection sampling
8/19/2010 8:30 130,000 2,500,000 210 2,500 670 7,700 post-injection/pre-extraction
8/19/2010 10:20 46,000 200,000 220 1,900 410 3,800 after 1 injection volume extracted
8/19/2010 11:18 15,000 53,000 180 1,500 260 2,200 after 2 volume extracted
8/19/2010 12:30 11,000 71,000 180 1,500 250 2,100 after 3 volume extracted
8/19/2010 13:45 18,000 600,000 170 1,500 240 2,500 post extraction
9/22/2010 14:30 13,000 180,000 180 1,400 180 2,000 1 month post extraction

Notes:
GRO = gasoline range organics
DRO = diesel range organics 
ADEC = Alaska Department of Environmental Conservation
GCL = groundwater cleanup level
All results reported in micrograms per liter (µg/L).
Highlighted cells indicate concentration exceeds the applicable ADEC GCL.
Analytical results were collected from monitoring well GEI-7.

ADEC GCL:

Date Time
Notes 

GRO DRO Benzene Toluene Ethylbenzene Total Xylenes
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Well ID Date of 
Installation

Well Casing 
Diameter 
(inches)

Total Depth    
(feet bgs)

Screened 
Interval         

(feet bgs)

Filter Pack 
Interval        

(feet bgs)

Bentonite Seal 
Interval                   

(feet bgs)

GEI-1 09/24/02 2 20.0 10-20 8-20 6-8
GEI-2 09/24/02 2 20.0 10-20 8-20 6-8
GEI-3 09/24/02 2 20.0 10-20 8-20 6-8
GEI-4 09/25/02 2 20.0 10-20 8-20 6-8
GEI-5 09/25/02 2 17.0 7-17 5-17 3-5
GEI-6 09/25/02 2 18.0 8-18 6-18 4-6
GEI-7 08/23/03 2 20.0 10-20 8-20 6-8
GEI-8 08/23/03 2 20.0 10-20 8-20 6-8
GEI-9 08/23/03 2 20.0 10-20 8-20 6-8

GEI-10 09/29/05 2 20.0 10-20 8-20 3-8
GEI-11 09/29/05 2 20.0 10-20 8-20 3-8
GEI-12 09/29/05 2 20.0 10-20 8-20 3-8

K-5 NA 2 NA NA NA NA
K-7 NA 2 NA NA NA NA

MW-1 05/04/99 2 23.0 13-23 11-24.5 9-11
MW-2 05/05/99 2 24.0 14-24 12-24 10-12
MW-3 05/06/99 2 23.0 13-23 11-23 9-11
MW-4 10/05/99 2 21.6 11.4-21.4 9.5-21.6 7.5-9.5
MW-5 10/06/99 2 21.9 11.7-21.7 7.5-21.9 1.5-7.5
MW-6 10/06/99 2 22.3 12.1-22.1 8-22.3 1.5-8

MW-13 07/26/07 2 25.0 10-25 8-25 2-8

Notes:
bgs = below ground surface
NA = information not available

Table 8
Well Construction Details

Former UNOCAL Bulk Terminal Facility No. 0208 (Chevron Facility No. 306456)
328½ Illinois Street
Fairbanks, Alaska
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LNAPL Fingerprinting Summary 
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