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1.0 INTRODUCTION 

BGES, Inc. (BGES) was retained by the Matanuska-Susitna Borough (MSB), to characterize the extent 

of soil and groundwater contamination at the Tract A Talkeetna Library Subdivision in Talkeetna, 

Alaska, hereafter referred to as the subject property (Figure 1).  The subject property is located at 

Latitude 62º18’49.24”North and Longitude 150º06’17.94”West.  These assessment activities were 

performed in March and June of 2013 to characterize the nature and extent of soil and groundwater 

contamination and to identify the potential source(s) of contamination encountered on the subject 

property, if present. 

2.0 BACKGROUND 

Eight soil borings were previously advanced by a geotechnical consultant as part of the design phase of 

the proposed new Talkeetna library building.  During advancement of the geotechnical borings, 

petroleum hydrocarbon odors were noted in two of the soil borings by the geotechnical consultants.  

BGES was retained by the MSB to evaluate the contamination identified by the geotechnical consultant 

at the subject property.  The potential source(s) of the contamination is not known; however, there was a 

former gas station located on the property adjacent to, and north of the subject property and there has 

reportedly been at least one train derailment that occurred adjacent to, and east of the subject property.  

The chassis of at least six railroad cars were observed on the subject property during the March and June 

site characterization activities. 

The former Hales Gas Station is located on the property adjacent to, and north of the subject property 

and is listed as an “active” contaminated site in the Alaska Department of Environmental Conservation 

(ADEC) Contaminated Sites Database (File Number: 2258.26.002; Hazard Identification Number: 

23167).  The Hales Gas Station was a former gas station for many years and two registered underground 

storage tanks (USTs) were reportedly removed from service in 1998.  During 2000, two registered USTs 

and their associated piping were removed from the west side of the gas station.  The 500-gallon tank 

previously contained gasoline (possibly leaded) and the 1,000-gallon tank previously contained diesel 

fuel.  Soil and groundwater contamination was observed within the former tank basin during 

investigation activities conducted in 2000.  The maximum concentrations identified in groundwater 

during the UST removal activities were 17.7 milligrams per liter (mg/L) of benzene, 2.8 mg/L of 

ethylbenzene, 70.8 mg/L of toluene, and 45.7 mg/L of total xylenes.  The maximum gasoline range 

organics (GRO) concentration in soil samples was 3,910 milligrams per kilogram (mg/Kg).  Excavation 
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on the west side of the former gas station building was conducted in 2007 and 2008.  The excavated soils 

(approximately 500 cubic yards of soils) were placed in a biocell, which was constructed on the 

southeastern portion of the former gas station property.  In addition, three monitoring wells were 

installed in the vicinity of the excavation to determine groundwater contaminant concentrations and 

approximate flow direction.  The confirmation soil sample collected from the western sidewall of the 

excavation next to the city’s water main, exhibited concentrations that exceeded ADEC cleanup criteria.  

This confirmation sample exhibited the following concentrations:  GRO at 394 mg/Kg; ethylbenzene at 

18.5 mg/Kg; total xylenes at 105 mg/Kg; and diesel range organics (DRO) at 1,860 mg/Kg.  The water 

samples collected from the monitoring wells in 2008 exhibited concentrations of lead at 0.0224 mg/L 

and DRO at 3.15 mg/L, which exceed ADEC cleanup criteria.  Groundwater was encountered at an 

approximate depth between 7 and 9 feet below grade (bg) and the groundwater flow direction is 

generally towards the west. 

According to Charlene Doherty, Personal Representative for the Estate of Mr. Bert Hales, Jr., a former 

railroad engineer John Carlson, was stationed in Talkeetna during the Korean conflict (1950 to 1953) 

and during a train derailment on the former Hales Tesoro property, which is located adjacent to, and 

north of the subject property.  Mr. Carlson reportedly indicated that the train was carrying fuel for the 

military and after the train derailment, the spilled fuel extended to the slough, into Twister Creek, and 

eventually the Susitna River.  It is not known how much fuel was released during this train derailment.  

According to Mr. Carlson the railroad chassis’ currently on the Former Hales Tesoro property were 

remnants of this historic train derailment.  Ms. Doherty was also contacted in May of 2013 and she 

indicated that additional research by her daughter discovered information about a different train 

derailment that occurred in the 1960s.  Ms. Doherty stated that fuel tanker cars derailed in the vicinity of 

the subject property and the former Hales Tesoro property.  She also indicated that Alaska Railroad 

Corporation (ARRC) personnel removed all of the tankers and left the railroad car chassis; however, no 

additional information is known about this train derailment.  BGES requested permission from Ms. 

Doherty to access the three groundwater monitoring wells located on the former Hales Tesoro property 

to obtain water level measurements for evaluating groundwater flow direction.  Ms. Doherty denied 

BGES’ request to access the monitoring wells.    

Based on the results of the geotechnical assessment by another consultant for MSB, as described above, 

it was recommended that soil and groundwater samples be collected and submitted for analysis to 

evaluate subsurface conditions at the subject property.  The results of our findings area are described 

below.  
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3.0 FIELD ACTIVITIES 

The site characterization activities were performed during two separate rounds of assessment activities to 

evaluate of the nature and extent of soil and groundwater contamination at the subject property.  The first 

round of characterization activities were performed in March of 2013 and included the advancement of 

nine soil borings and the installation of one temporary monitoring well.  The second round of 

characterization activities consisted of the advancement of 13 soil borings and the installation of 3 

permanent monitoring wells during June of 2013.  During the March and June 2013 characterization 

activities, BGES personnel identified the presence of at least six railroad car chassis on the subject 

property.  All field activities were performed by a Qualified Person as defined by the ADEC and in 

general accordance with ADEC Field Sampling Guidance (May 2010). 

3.1 Site Characterization Activities (March of 2013) 

Prior to advancement of the soil borings, BGES personnel verified that all subsurface utilities in the 

project area had been located and marked.  A brief site reconnaissance of the subject property revealed 

various metal items along the northern and eastern property boundaries.  At the time, it was assumed that 

these items were related to the partially-buried, old railroad cars, because the majority of these items 

were covered with snow (Photograph 1 and 2 in Appendix A).  A park/playground area occupied the 

south central portion of the subject property.  A thorough site reconnaissance was not performed because 

a majority of the property grounds and surrounding properties were covered with a layer of snow and ice 

during these site characterization activities. 

BGES observed and documented the advancement of nine soil borings (SB1 through SB9) and the 

completion of one soil boring as a temporary monitoring well (TW2) on March 19 and 20, 2013 (Figure 

2).  These soil borings were advanced by Wininger Drilling of Wasilla, Alaska utilizing a truck-

mounted, drilling rig (CME75) equipped with hollow stem augers (Photograph 3 in Appendix A).  Soil 

Borings SB4 through SB6, SB8, and SB9 were advanced to a total depth of 8 feet bg.  Soil Borings SB1 

through SB3, and SB7 were advanced to a depth of 10 feet bg.  Groundwater was encountered between 6 

feet bg and 9 feet bg for all soil borings. 

During drilling, soil samples were collected utilizing a 2-foot split-spoon samplers, continuously from 

the ground surface to the base of each boring.  Soil samples were collected from each split-spoon 

sampler using a clean, stainless steel spoon.  Field screening samples were collected and placed in a 

sealable plastic bag, labeled with a unique sample number and the time of collection.  Soils in each 
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plastic bag were screened with a photoionization detector (PID) that was calibrated prior to use with 100 

parts per million (ppm) isobutylene calibration gas.  The field screening sample was allowed to warm in 

a heated vehicle for at least 10 minutes to a temperature of at least 45 degrees Fahrenheit, then the plastic 

bags were agitated for approximately 15 seconds within 1 hour of collection, at which point the probe of 

the PID was inserted into the bag and the greatest PID reading was recorded.   

A second portion of each sample was immediately placed in laboratory-supplied containers for 

laboratory analysis, utilizing a clean stainless steel spoon.  Sample portions scheduled to be analyzed for 

volatile compounds were collected first and preserved with methanol immediately after collection.  The 

methanol provided by the laboratory was added to the sample in a manner that completely covered the 

sample.  The sample containers were labeled, placed in ice-filled coolers, and delivered by BGES 

personnel under chain of custody protocol to SGS North America, Inc. (SGS) of Anchorage, Alaska, an 

ADEC-approved laboratory, for analysis.  A trip blank accompanied the soil samples scheduled for 

volatiles analyses during the entire sampling and handling process and one duplicate soil sample was 

collected and submitted “blindly” to the laboratory for analysis for quality control measures.   

During the advancement of these nine soil borings, a petroleum odor was noted in every boring at the 

soil/groundwater interface, except for SB1.  The PID readings ranged from 0 ppm to greater than 1,000 

ppm (Figure 3).  The soils encountered from the ground surface to approximately 2 or 2.5 feet bg 

consisted of a silt interval, underlain by sand from approximately 2.5 feet to 9 or 10 feet bg, and a gravel 

interval was encountered beneath the sand to at least 15 feet bg (maximum depth of borehole 

advancement).  Petroleum odors were noted in Soil Borings SB2, SB3, and SB5 through SB9 at the 

soil/groundwater interface.  The soil descriptions and PID readings for all samples for each soil boring 

were recorded in soil boring logs (Appendix B).   

Soil samples (SB1 through SB9) were collected from the within the smear zone in every soil boring 

(approximately 6 feet to 10 feet bg) for submittal to the laboratory for analysis.  One duplicate soil 

sample was collected from Soil Boring SB2 and submitted "blindly" to the laboratory for analysis for 

quality control measures.  After completion of each soil boring, the boreholes were backfilled with 

bentonite chips and completed with topsoil.   

In order to collect a “grab” water sample, a second borehole was advanced adjacent to Soil Boring SB2 

to approximately 10 feet bg and a temporary well (TW2) was installed (Figure 4).  The temporary 

monitoring well was constructed with approximately 10 feet of 2-inch diameter, 10-slot  polyvinyl 
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chloride (PVC) well screen, which was positioned at a total depth of approximately 10 feet bg.  The grab 

water sample was collected from an approximate depth of 9 feet bg utilizing a peristaltic pump with new 

tubing and a low-flow sampling technique.  Because the “grab” water sample is considered to be a field 

screening sample, the temporary well was not developed or purged prior to collection of the groundwater 

sample.  To minimize the loss of volatiles during the collection of the “grab” water sample, the sample 

flow rate was maintained between 0.1 and 0.5 liter per minute.  Water samples were collected directly in 

laboratory-supplied containers and the samples for volatile analyses were collected first.  The water was 

carefully collected in the laboratory-supplied vials in such a way so that no headspace was created within 

the sample containers and so that none of the preservative was spilled from the containers scheduled for 

volatiles analyses.  As a quality control measure, a trip blank sample accompanied all samples scheduled 

for volatile analyses.  The samples were labeled, stored in a chilled cooler, and delivered under chain of 

custody protocol to SGS in Anchorage.  After collection of the water sample, the temporary well was 

removed from the ground and the borehole was backfilled with bentonite chips and completed with 

topsoil.  

The handling of the investigation-derived wastes generated during these field activities are described 

below, in Section 3.5.  

Based on the field screening results from the March of 2013 characterization activities, BGES, on behalf 

of the MSB, notified John Brown of ADEC’s Prevention and Emergency Response Program, of the 

discovery of contamination at the subject property.  Initially BGES notified Mr. Brown via phone on 

March 20, 2013 and followed up this conversation with email correspondence on March 22, 2013.      

3.2 Work Plan Approval and Meeting with ADEC (April to May of 2013) 

The Limited Phase II Environmental Site Assessment Work Plan (dated March 28, 2013) was submitted 

to the ADEC for review and approval.  Based on the results from March 2013 field activities, BGES met 

with Rich Sundet and John Brown (ADEC Project Managers); Eric Phillips, MSB representative; and 

Russell Grandel and Matt Kelzenberg, ARRC representatives on April 29, 2013 to discuss the results of 

the March of 2013 activities, information about historical train derailments in the area of the subject 

property, and a proposed plan of action for the subject property.  In the meeting, the ARRC 

representatives mentioned that a train derailment had occurred sometime in the 1940s and the records 

indicated that only flat cars were derailed.  The ARRC indicated that the federal government owned the 

railroad during the 1940s.  Mr. Sundet had no objections to implementation of the work plan; however, 
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additional activities were requested in the work plan approval letter.  These additional activities included 

the following:   

 At least one soil sample and one groundwater samples be submitted for analysis of volatile 

organic compounds (VOCs) by Method 8260.  These samples should be collected from the 

locations with the greatest PID readings or where field observations suggest that groundwater 

may be most highly contaminated. A duplicate soil sample and a duplicate groundwater sample 

should also be analyzed for VOCs. 

 The report for these investigation activities should include the following information: 

background and results of the work performed and reported to the ADEC by BGES in March of 

2013; background information; results of the proposed investigation activities; any work plan 

modifications including implementation of any ADEC recommendations; analytical data; 

laboratory data review checklists; a discussion of the data quality control and quality assurance; 

survey data; a conceptual site model (CSM); conclusions; and recommendations. 

Mr. Rich Sundet, ADEC Project Manager, provided approval of the work plan in correspondence to Mr. 

Eric Phillips, MSB, dated May 8, 2013.  The subject property has been added to the ADEC 

Contaminated Sites Database and is listed as an “Active” contaminated site (ADEC File Number 

2258.38.016 and Hazard Identification Number 26055). 

3.3 Modification to the Work Plan 

All field activities completed in June of 2013 were performed in accordance to the approved work plan 

(March 28, 2013) with the following exceptions.    

 Four soil samples (including a duplicate sample) and two groundwater samples (including a 

duplicate sample) were collected and analyzed for VOCs.  These samples were selected from 

the soil boring and monitoring well locations which exhibited the greatest PID readings during 

the June investigation activities, which are described below in Section 3.4.  These work plan 

modifications were requested by Rich Sundet, ADEC Project Manager, in the correspondence 

documenting approval of the work plan (May 8, 2013). 

3.4 Site Characterization Activities (June of 2013) 

Prior to advancement of additional soil borings, BGES personnel conducted a thorough site 
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reconnaissance to evaluate the subject property for potential sources of contamination stemming from 

the abandoned rail cars on the subject property.  A metal detector was utilized to identify potential rail 

cars and associated parts on the subject property (Figure 2).  Six partially-buried rail car chassis were 

identified on the subject property, along with various metal scraps that appeared to be parts from the rail 

cars (Photograph 4 and 5 in Appendix A).    

The objective of the advancement of these additional soil borings was to further define the extent of 

contamination on the subject property.  Therefore, thirteen soil borings were advanced because of the 

iterative sampling process.  The field screening sample results were utilized to assist in determining the 

location of each sequential soil boring.   

BGES observed and documented the advancement of 13 soil borings (SB10 through SB22) and the 

installation of three permanent monitoring wells (MW8, MW10, and MW22), on June 10 and 11, 2013 

(Figures 2 and 4).  The borings were advanced using a GeoProbe 6620DT direct push drilling rig 

provided by GeoTek Alaska, Inc. (GeoTek) of Anchorage, Alaska (Photograph 6 in Appendix A).  Static 

and percussion forces were utilized to advance a 5-foot long Macro-Core sampler into subsurface soils.  

The Macro-Core sampler contained a fitted plastic sleeve used to collect the soils continuously from the 

surface to the maximum depth of each boring.  All soil borings were advanced to 15 feet bg.   

One field screening sample was collected for every 2.5-foot interval of the soil boring, except when there 

was poor core sample recovery.  Soil samples were collected from the Macro-Core sampler using clean, 

stainless steel spoons.  Field screening samples were placed into a sealable plastic bag using a clean, 

stainless steel spoon, and labeled with a unique sample number and the time of collection.  Additional 

portions of each sample were placed in one or more laboratory-supplied containers utilizing a clean 

stainless steel spoon for laboratory analysis.  The soils were field screened, collected, logged, handled, 

and submitted for laboratory analysis utilizing the same procedures described above in Section 3.1.   

During the advancement of Soil Borings SB10 through SB22, a petroleum odor was noted in Soil 

Borings SB14, SB19, and SB22 in soils located within the smear zone.  The PID readings ranged from 0 

ppm to greater than 1,000 ppm for Soil Borings SB10 through SB22 (Figure 3).  All soil samples to be 

submitted for laboratory analysis were collected from the smear zone which ranged from approximately 

8 feet to 12 feet bg.  One duplicate soil sample was collected from Soil Boring SB22 and submitted 

"blindly" to the laboratory for analysis for quality control measures.  After completion of each soil 

boring, the boreholes were backfilled with bentonite chips.   
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The soils encountered during these investigative activities were similar to those described above in 

Section 3.2.   The Soil Boring Logs are included in Appendix B.   

3.5 Monitoring Well Installation and Survey 

On June 11, 2013, BGES observed the installation of two monitoring wells in Soil Borings SB10 and 

SB22 (Monitoring Wells MW10 and MW22, respectively). A third monitoring well was installed 

approximately 15 feet north of SB8, named MW8 (Figure 4).  These monitoring wells were installed to 

evaluate groundwater quality at the subject property.  Each of the monitoring wells that were installed, 

were named in accordance with the soil boring advanced in the location of the monitoring well.  

Monitoring Wells MW1 through MW7, MW9, and MW11 through MW21 do not exist.   

Each groundwater monitoring well was constructed with approximately 7 feet of 2-inch diameter PVC 

casing and 10 feet of 2-inch diameter, 10-slot, pre-packed, PVC well screen, which was positioned at an 

approximate depth of 14.5 feet bg.  The wells were then completed by backfilling the annular space 

around the well screen with clean sand to approximately 2 feet above the interface of the casing and 

screen; followed by approximately a 1.5-foot thick bentonite chip seal; followed by another 0.5 foot of 

clean sand.  Finally, approximately 1 foot of concrete was placed around the stick-up monitor well 

cover.  Well Completion Logs are included in Appendix B. 

Following the completion of the monitoring wells installations, BGES surveyed the top of casings and 

ground elevations for each of the monitoring wells.  The wells were surveyed to the nearest vertical 0.01 

foot, utilizing a fixed, semi-permanent reference point.  The reference point for the survey is a northern 

fence post that was located one fence post to the east of the northwestern-most fence post on the 

Talkeetna Park fence.   

3.6 Monitoring Well Development and Sampling 

On June 12, 2013, prior to collection of groundwater samples, and in general accordance with the ADEC 

Field Sampling Guidance, the newly-installed monitoring wells (MW8, MW10, and MW22) were each 

developed using a disposable polyethylene bailer, approximately 24 hours after well installation 

activities.  The bailer was surged in the well to entrain the maximum amount of silt as possible, which 

was then removed from the well with the bailer.  Each well was developed until approximately 10 

gallons of water were removed.   

On June 13, 2013, BGES was onsite to collect groundwater samples from Monitoring Wells MW8, 
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MW10, and MW22.  The monitoring wells were sampled in accordance with the ADEC Field Sampling 

Guidance, approximately 24 hours after the well development activities.  Prior to sampling, the depth to 

water and the total depth of the wells were measured using an electronic water level indicator; which 

was decontaminated prior to use in each well by washing it in an Alconox solution and followed by a 

potable water rinse.  The depth to groundwater in Monitoring Wells MW8, MW10, and MW22 were 7.7 

feet, 7.7 feet, and 7.5 feet, respectively, below the top of the well casing. 

Prior to the collection of groundwater samples, the volume of water in each well was calculated based on 

the measured depth to water in each well, the total depth of each well, and the respective diameter of the 

well casing.  A positive-displacement bladder pump and dedicated tubing were used during the low-flow 

purging and sampling activities.  Upon removal of each well volume, groundwater quality parameters for 

pH, conductivity, temperature, and oxidation reduction potential (ORP) were measured utilizing a YSI 

Professional Plus Multi-Meter and these measurements were recorded on a Water Monitoring Log for 

each well (included in Appendix B).  A minimum of three well volumes were purged from each well.  

The field data documented during monitoring well purging and sampling activities are summarized in 

Table 1. 

During sampling, the pumping rate was approximately 400 milliliters per minute (ml/min).  The 

pumping rate was determined by filling a 1,000 milliliter container with purge water for one minute; and 

then after one minute of purging time, the volume of liquid in the container was observed and 

documented in the field notes.  After completion of the purging activities, groundwater was pumped 

directly into the laboratory-supplied sample containers, in which case the containers for volatile analyses 

were filled first.  Care was exercised during the sampling process to minimize the potential that 

headspace was created within the sample containers, and that none of the preservative was spilled from 

the containers scheduled for volatiles analyses.  The samples were labeled, stored and transported in a 

chilled cooler, and delivered under chain of custody protocol to SGS in Anchorage. 

Utilizing the surveyed monitoring well elevations, the groundwater elevations in each of the three 

monitoring wells were calculated.  Then, the calculated groundwater elevations for the subject property 

were utilized to create a groundwater elevation contour map which suggests that groundwater flows in a 

southeasterly direction (Figure 5).  A hydraulic gradient of approximately 0.011 foot per linear foot was 

calculated for this initial sampling event.  The depth to water, the total depth of the wells, the water 

quality parameters, and the calculated water elevations are presented in Table 1. 
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Investigation-derived wastes generated during soil boring advancement and monitoring well installation 

(drill cuttings and decontamination water) and water sampling activities (purge and decontamination 

water) were containerized in 55-gallon drums (three drums of soil and one drum of water).  These drums 

are temporarily stored onsite near Soil Boring SB2.  Each 55-gallon drum was clearly labeled with the 

soil boring or monitoring well identification number, BGES’ contact information, and a description of 

the contents (potentially-contaminated soil or water).   

4.0 EVALUATION OF LABORATORY DATA 

Laboratory analyses of soil and water samples collected during the March and June sampling activities 

were performed by SGS, an ADEC-approved laboratory.  Analytical results are presented in Tables 2 

and 3 and copies of the laboratory data are provided in Appendix C. 

The soil and water samples were analyzed for GRO by Alaska (AK) Method 101; DRO by AK 102; 

residual range organics (RRO) by AK 103; and benzene, toluene, ethylbenzene, and xylenes (BTEX) by 

Environmental Protection Agency (EPA) Method 8021B.  In addition to the analyses listed above, Soil 

Samples SB14-03, SB15-03, SB22-04, and SB22-09 (duplicate of SB22-04), and Water Samples MW22 

and MW23 (duplicate of MW22) were analyzed for VOCs by EPA Method 8260B.  Soil Samples SB2-

4, SB2-11 (duplicate of SB2-4), and SB19-03, and Water Samples TW2, MW22, and MW23 (duplicate 

of MW22) were also analyzed for polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270D 

SIMS.   

As a quality control measure, trip blank samples accompanied all samples scheduled for volatile 

analyses during the entire sampling and handling process until submission to the laboratory.  The trip 

blanks were analyzed for GRO, BTEX, or VOCs by the same methods described above, to determine if 

cross-contamination of the samples had occurred.  In addition, two duplicate soil samples and one 

duplicate water sample were collected and submitted “blindly” to the laboratory for analysis. 

The soil samples collected from the subject property were numbered, for example, SB1-4-0319, where 

the prefix SB1 indicates the boring from which the soil sample was collected; -4  indicates the sample 

number within the soil boring; and -0319 indicates the month and day the sample was collected.  For 

brevity in the text and in the associated figures, these samples are referred to as SB1-4, with the date 

omitted.  The water samples collected from the subject property were numbered TW2-0319 or MW8-

0613, where the prefix TW is an acronym for temporary well and MW is an acronym for monitoring 

well; the corresponding number indicates the temporary or monitoring well location from which the 
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sample was collected; and -0319 indicates the month and day the sample was collected.  For brevity in 

the text and in the associated figures, these samples are referred to as TW2 and MW8 with the date 

omitted.    

The soil sample results are compared to the ADEC Method 2 Cleanup Criteria listed in 18 Alaska 

Administrative Code (AAC) 75.341 – Tables B1 and B2 (under 40-inch zone) for soils, as revised on 

April 8, 2012.  The cleanup concentrations were obtained from these tables listed in the “under 40-inch 

Zone” for soils, from the migration to groundwater values, except for RRO which is based on the more 

stringent, under 40-inch Zone, Ingestion Pathway.  Water sample results were compared to the ADEC 

Method 2 Cleanup Criteria listed in 18 AAC 75.345—Table C for groundwater. 

4.1 Soil Samples 

March Soil Samples.  Ten soil samples, including one duplicate soil sample, were collected from nine 

soil borings advanced at the subject property (SB1 through SB9) in March of 2013.  Soil Sample SB2-

4 and its duplicate Soil Sample SB2-11 (greatest concentration presented) exhibited GRO and benzene 

concentrations of 924 mg/Kg and 1.340 mg/Kg, respectively, which exceed their respective ADEC 

cleanup criteria.  Soil Samples SB3-4, SB4-4, and SB8-4 exhibited GRO concentrations of 1,450 

mg/Kg, 1,490 mg/Kg, and 433 mg/Kg, respectively, which exceed the ADEC cleanup criterion.  Soil 

Samples SB3-4 and SB4-4 also exhibited benzene concentrations of 0.611 mg/Kg and 0.353 mg/Kg, 

respectively, which exceed the ADEC cleanup criterion.  The remaining analytes in these soil samples 

were reported at concentrations below their respective ADEC cleanup criteria.   

Elevated PID readings (greater than 530 ppm) were obtained for Soil Samples SB5-4, SB6-4, and 

SB7-5 indicating the potential presence of analytes in excess of ADEC cleanup criteria.  However, 

these soil samples did not exhibit elevated concentrations of any analytes in excess of ADEC cleanup 

criteria.  Therefore, BGES contacted SGS and requested further evaluation of the analytical 

chromatograms to determine which analytes might be causing the elevated PID field screening results 

when the analytical results are all below ADEC cleanup criteria.  An SGS analytical chemist indicated 

that numerous analytes appeared to be present in these samples and these analytes appeared to be 

related to weathered gasoline; however, these analytes were not reported because they were not part of 

the Method 8021B analyte list. 

Analytical results for soil samples are listed in Table 2, the laboratory results are included in Appendix 

C, the soil boring locations are shown on Figure 2, and the soil analytical results are shown on Figure 

6. 
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June Soil Samples.  Twelve soil samples, including one duplicate soil sample, were collected from 

thirteen soil borings advanced at the subject property (SB10 through SB22) in June of 2013.  Soil 

Samples SB14-03 exhibited a GRO concentration of 392 mg/Kg, which exceeds the ADEC cleanup 

criterion.  Soil Sample SB21-04 exhibited a benzene concentration of 0.0458 mg/Kg, which exceeds 

the ADEC cleanup criterion.  The remaining analytes in these soil samples were reported at 

concentrations below their respective ADEC cleanup criteria.  The limits of quantitation (LOQs) for 

1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,2,3-trichloropropane, 1,2-dibromoethane (EDB), 

1,2-dichloroethane, 1,2-dichloropropane, and vinyl chloride exceeded their respective ADEC cleanup 

criteria in Samples SB14-03, SB15-03, SB22-04, and SB22-11 (duplicate of SB22-04).   

Elevated PID readings (greater than 70 ppm) were obtained for Soil Samples SB13-04, SB19-03, and 

SB22-04, indicating the potential presence of analytes in excess of ADEC cleanup criteria.  However, 

these soil samples did not exhibit elevated concentrations of any analytes in excess of ADEC cleanup 

criteria.  Therefore, BGES contacted SGS and requested further evaluation of the analytical 

chromatograms to determine which analytes might be causing the elevated PID field screening results 

when the analytical results are all below ADEC cleanup criteria.  An SGS analytical chemist indicated 

that numerous analytes appeared to be present in these samples and these analytes appeared to be 

related to weathered gasoline for all samples with the exception of Soil Sample SB22-04.  The analytes 

indicated on the chromatograms for Soil Samples SB13-04 and SB19-03 were not reported because 

they were not part of the Method 8021B analyte list.  The analytes indicated on the chromatograms for 

Soil Sample SB22-04 were all non-detectable and below the laboratory’s LOQs and ADEC cleanup 

criteria. 

Analytical results for soil samples are listed in Table 2, the laboratory results are included in Appendix 

C, the soil boring locations are shown on Figure 2, and the soil analytical results are shown on Figure 

6. 

4.2 Water Samples 

March "Grab" Water Sample.  One “grab” water sample (TW2) was collected from a temporary 

well installed in Soil Boring SB2 in March of 2013.  Water Sample TW2 exhibited GRO, DRO, and 

benzene concentrations of 6.57 mg/L, 4.95 mg/L, and 0.00715 mg/L, respectively; all of which exceed 

their respective ADEC cleanup criteria.   

June Water Samples.  Four water samples, including a duplicate sample, were collected from three 

monitoring wells installed at the subject property in June of 2013.   Water Sample MW8 exhibited 
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GRO and DRO concentrations of 2.89 mg/L and 1.92 mg/L, respectively; which exceed their 

respective ADEC cleanup criterion.  The remaining analytes were detected at concentrations below 

their respective ADEC cleanup criteria.  However, the LOQs for 1,2,3-trichloropropane and 1,2-

dibromoethane exceeded their respective ADEC cleanup criteria in Samples MW22 and MW23 

(duplicate of MW23). 

Analytical results for water samples are listed in Table 3, the laboratory results are included in 

Appendix C, the monitoring well locations are shown on Figure 4, and the groundwater analytical 

results are shown on Figure 7. 

5.0 LABORATORY DATA QUALITY REVIEW 

Data quality was reviewed in accordance with ADEC guidance and standard industry practices.  An 

ADEC laboratory data review checklist was completed for each laboratory work order, and these 

checklists are included in Appendix D.  The checklists provide an overview of the quality of the 

laboratory data.  The following is a discussion of our evaluation of sample conditions and laboratory 

procedures during the soil and water samples activities performed during March and June 2013. 

Sample analyses were provided by SGS, which is approved to perform the specified analyses by the 

ADEC.  The samples were hand-delivered to SGS in Anchorage by BGES personnel under chain of 

custody protocol.  

The samples contained the proper preservatives for the requested analyses and no unusual sample 

conditions were noted by the laboratory.  Trip blanks accompanied all soil and groundwater volatile 

samples (GRO, BTEX, and VOCs) through the entirety of the sampling process and delivery to the 

laboratory.  Case narratives were included with all of the laboratory data.  Quality Control (QC) 

failures identified in the case narratives are separated by work order and are described below. 

5.1 Laboratory Samples (March 2013) 

Work Order 1131015 (Soil Samples).  The temperature of the sample cooler was measured at the 

laboratory at the time of receipt to be 5.7 degrees Celsius (C).  This temperature is within the 

prescribed optimal temperature range of 4 degrees +/- 2 degrees C.     

According to the laboratory, Field Sample SB2-11 was diluted because of matrix interference with the 

internal standards; therefore, the LOQs were elevated for the 8270D SIMS analytes.  Because the 
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LOQs were well below ADEC cleanup criteria and because this sample exhibited PAH concentrations 

well below their respective ADEC cleanup criteria, it is our opinion that this QC failure does not affect 

the acceptability of these data for their intended use.   

The percent recovery of the surrogate 4-bromofluorobenzene (BFB) was above the laboratory 

acceptance range (50 to 150 percent) in Field Samples SB2-4 and SB2-11 (duplicate of SB2-4) at 

3,580 percent and 2,470 percent, respectively, which indicates a potential for the reported 

concentrations of GRO in these samples to be biased high.  According to the laboratory, the high 

percent recovery of BFB was because BFB was accidently spiked into Field Sample SB2-4 and 

because of matrix interference for both field samples.  Therefore, the GRO concentrations for these 

samples are qualified with a “J” in Table 2, and should be considered estimated values.  However, 

because the Field Samples SB2-4 and SB2-11 exhibited concentrations of GRO that were well above 

the ADEC cleanup criterion and benzene concentrations was well above the ADEC cleanup criterion 

in these samples, it is our opinion that this QC failure does not affect the interpretation of the data for 

their intended use. 

The percent recovery of the surrogate 2-fluorobiphenyl was below the laboratory acceptance range (45 

to 105 percent) in Field Sample SB2-11 at 19.5 percent, which indicates a potential for the reported 

PAH concentrations in this field sample to be biased low.  Therefore, the reported PAH concentrations 

for Field Sample SB2-11 are qualified with a “J” in Table 2, and should be considered estimates.  

However, because Field Sample SB2-11 exhibited concentrations of PAHs that were at least one order 

of magnitude below the ADEC cleanup criteria, it is our opinion that this QC failure does not affect the 

interpretation of the data for their intended use.  

The percent recovery of the surrogate 1,4-difluorobenzene was measured above the laboratory 

acceptance range (72 to 119 percent) in the Field Sample SB2-11 at 122 percent, which indicates a 

potential for the reported BTEX concentrations within this field sample to be biased high.  According 

to the laboratory, the poor recovery of this surrogate was because of matrix interference.  Therefore, 

the reported concentrations for BTEX for Field Sample SB2-11 are qualified with a “J” in Table 2, and 

should be considered estimated values.  However, because Field Sample SB2-11 exhibited a benzene 

concentration that was two orders of magnitude above the ADEC cleanup criterion and all other 

analytes were well below the ADEC cleanup criteria, it is our opinion that this QC failure does not 

affect the interpretation of the data for their intended use.  
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The percent recovery of the surrogate BFB was below the laboratory acceptance range (50 to 150 

percent) in Field Samples SB3-4 and SB4-4 at 0 percent for both samples, which indicates a potential 

for the reported concentrations of GRO within these field samples to be biased low.  Therefore, the 

reported concentrations for GRO for Field Samples SB3-4 and SB4-4 are qualified with a “J” in Table 

2, and are considered estimated values.  According to the laboratory, the poor recovery of this 

surrogate was because of matrix interference.  However, because the Field Samples SB3-4 and SB4-4 

exhibited GRO concentrations that were one order of magnitude above the applicable ADEC cleanup 

criterion; it is our opinion that this QC failure does not affect the interpretation of the data for their 

intended use. 

The percent recovery of the surrogate BFB was slightly above the laboratory acceptance range (50 to 

150 percent) in Field Samples SB5-4 and SB7-5 at 163 percent and 151 percent, respectively, which 

indicates a potential for the reported concentrations of GRO within these field samples to be biased 

high.  Therefore, the reported concentrations for GRO for Field Samples SB5-4 and SB7-5 are 

qualified with a “J” in Table 2, and are considered estimated values.  However, because the reported 

concentrations of GRO within these field samples were an order of magnitude below the ADEC 

cleanup criterion; it is our opinion that this QC failure does not affect the interpretation of the data for 

their intended use. 

The percent recovery of the surrogate BFB was above the laboratory acceptance range (50 to 150 

percent) in the Field Sample SB8-4 at 401 percent, which indicates a potential for the reported GRO 

concentration in this field sample to be biased high.  According to the laboratory, the poor recovery of 

this surrogated was because of matrix interference.  Therefore, the reported concentration for GRO for 

Field Sample SB8-4 was qualified with a “J” in Table 2, and should be considered an estimated value.  

However, because the reported concentration of GRO within this field sample was well above the 

applicable ADEC cleanup criterion; it is our opinion that this QC failure does not affect the 

interpretation of the datum for its intended use.  

According to the laboratory, Field Samples SB4-4, SB5-4, SB6-4, SB7-5, and SB8-4 were reanalyzed 

outside of hold times for BTEX analysis by Method 8021B because of laboratory error.  SGS was 

contacted to determine why the samples were analyzed outside of hold times.  Reportedly, some of the 

field samples exhibited extremely high contaminant concentrations, and therefore had to be 

reanalyzed.  The samples were analyzed approximately one week out of hold times, which indicates a 

potential for the reported BTEX concentrations for Field Samples SB4-4, SB5-4, SB6-4, SB7-5, and 
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SB8-4 to be biased low.  Therefore, the reported concentrations for BTEX for Field Samples SB4-4, 

SB5-4, SB6-4, SB7-5, and SB8-4 are qualified with a “J” in Table 2, and should be considered 

estimated values.  Because Field Samples SB4-4, SB5-4, SB6-4, SB7-5, and SB8-4 exhibited BTEX 

concentrations that were well below ADEC cleanup criteria with the exception of benzene in SB4-4, 

which exceed the ADEC cleanup criterion, it is our opinion that this QC failure does not affect the 

acceptability of these data for their intended use.   

The percent recovery of chrysene and fluoranthene exceeded the laboratory’s acceptance limit for the 

laboratory control sample (LCS), Laboratory Sample Number 1142737, indicating a potential for the 

reported concentrations of chrysene and fluoranthene to be biased high in Field Samples SB2-4 and 

SB2-11 (duplicate of Sample SB2-4).  Chrysene and fluoranthene were not detected above the LOQs 

and the LOQs were well below the ADEC cleanup criteria in the associated Field Samples SB2-4 and 

SB2-11; therefore, it is our opinion that this QC failure does not affect the interpretation of the data.   

The percent recoveries for 2-methylnaphthalene, acenaphthene, and naphthalene in the matrix spike 

(MS) and matrix spike duplicate (MSD) samples (Laboratory Sample Numbers 1142738 and 1142739, 

respectively) were above their laboratory's acceptance limits.  However, because the percent recoveries 

for these analytes were within their acceptance limit ranges for the LCS, because Field Samples SB2-4 

and SB2-11 exhibited concentrations of 2-methylnaphthalene, that are more than two orders of 

magnitude below the ADEC cleanup criterion, and because these field samples exhibited non-

detectable concentrations of acenaphthene, and naphthalene, it is our opinion that this QC failure does 

not affect the interpretation of the data.   

The percent recovery for 1-methylnaphthalene in a MSD sample (Laboratory Sample Number 

1142739) was above the laboratory acceptance limit range of 44 to 107 percent.  However, because the 

percent recovery for this analyte was within the acceptance limit range for the LCS and because Filed 

Samples SB2-4 and SB2-11 exhibited a concentration of 1-methylnaphthalene which was two orders 

of magnitude below the ADEC cleanup criterion it is our opinion that this QC failure does not affect 

the interpretation of the data.   

Soil Sample SB2-11 was a duplicate of Soil Sample SB2-4 and was collected to evaluate sampling 

precision.  The calculated relative percent differences (RPD's) between the reported concentrations of 

analytes within these samples were below the acceptable limit of 50 percent for GRO and DRO (23.73 

percent and 30.53 percent, respectively), which indicates a fairly good measure of field sampling 
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precision.  The analytes that did not have acceptable RPD's included BTEX, 1-methylnaphthalene, and 

2-methylnaphthalene.  The RPD's for these analytes ranged from 57.69 percent to 109.43 percent.  

These nonconforming RPDs are likely because of the heterogeneity of the soils.  Because the reported 

concentration of benzene was two orders of magnitude above the ADEC cleanup criterion and the 

other analytes were below their respective ADEC cleanup criteria, it is our opinion that the data are 

acceptable for their intended use.  The RPDs between the reported concentrations of numerous 

analytes could not be calculated, because they were not detected above the laboratory LOQs. 

Work Order 1131014 (Water Sample).  The temperature of the sample cooler was measured at the 

laboratory at the time of receipt to be 5.2 degrees C.  This temperature is within the prescribed optimal 

temperature range of 4 degrees +/- 2 degrees C.     

The percent recovery for the surrogate 1,4-difluorobenzene was above the laboratory acceptance limit 

(77 to 115 percent) in Sample TW2 at 140 percent, indicating a potential for the reported BTEX 

concentrations within this sample to be biased high.  For this reason, the BTEX concentrations are 

qualified “J” in Table 3, and should be considered estimated values.  The laboratory stated that the high 

surrogate recovery was caused by matrix interference.  Because several other analytes exceeded ADEC 

cleanup criteria for this field sample, it is our opinion that this QC failure does not affect the 

interpretation of the data.   

The percent recovery for the surrogate 2-fluorophenyl was below the laboratory acceptance limit (50 to 

110 percent) in Field Sample TW2 at 45.9 percent, indicating a potential for the reported concentrations 

of PAH analytes within this sample to be biased low.  For this reason, all of the PAH concentrations are 

qualified with "J" in Table 3, and should be considered estimates.  The laboratory indicated that low 

surrogate recovery was caused by matrix interference.  However, because the percent recovery of 

surrogate terphenyl-d14 was within the laboratory acceptance range of 50 to 135 percent for this field 

sample and because none of the PAH analytes exceeded their laboratory LOQs or ADEC cleanup 

criteria; it is our opinion that this QC failure does not affect the interpretation of the data. 

5.2 Laboratory Samples (March 2013) 

Work Order 1132391 (Soil Samples).  The temperatures of the sample coolers were measured at the 

laboratory at the time of receipt to be 1.8 degrees C and 0.3 degrees C, which are below the 

recommended temperature range of 4 degrees +/- 2 degrees C.  However, because the recorded 

temperatures were slightly below the acceptance range, there is a reduced potential for contaminant loss 
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within the samples due to natural attenuation.  For this reason, it is our opinion that this QC failure does 

not affect the acceptability of the data for their intended use.     

The percent recovery of the surrogate BFB was significantly above the laboratory acceptance range (50 

to 150 percent) in Field Sample SB14-03 at 2,440 percent, indicating a potential for the reported GRO 

concentration in Field Sample SB14-03 to be biased high.  For this reason, the GRO concentration is 

qualified with "J" in Table 2 and should be considered an estimated value.  According to the laboratory, 

the high surrogate recovery was caused by matrix interference.  However, because Field Sample SB14-

03 exhibited a GRO concentration above the ADEC cleanup criterion; it is our opinion that this QC 

failure does not affect our interpretation of the data for their intended use.   

The percent recovery of the surrogate toluene-d8 was slightly above the laboratory acceptance range (85 

to 115 percent) in the Field Sample SB14-03 at 116 percent, indicating a potential for the reported VOC 

concentrations in Field Sample SB14-03 to be biased high.  For this reason, the VOC concentrations are 

qualified with "J" in Table 2 and should be considered estimated values.  According to the laboratory, 

the slightly high surrogate recovery was caused by matrix interference.  However, because Field Sample 

SB14-03 exhibited VOC concentrations well below the laboratory's LOQs and ADEC cleanup criteria, it 

is our opinion that this QC failure does not affect the interpretation of the data. 

According to the laboratory, Field Sample SB14-03 was analyzed outside of the holding time for the 

VOC analytes associated with the surrogate toluene-d8.  Because this sample was not analyzed within 

the prescribed holding time, there is a potential that the VOC concentrations exhibited by Field Sample 

SB14-03 are biased low.  Therefore, the VOC concentrations are qualified with “J” in Table 2, and are 

considered estimated values.  SGS was contacted to determine why Field Sample SB14-03 was analyzed 

outside of holding time.  According to the laboratory, the first VOC run was performed on June 21, 

2013 and the recovery of surrogate Toluene d-8 was reported to be 12 percent, which is below the 

laboratory acceptance range (85 to 115 percent), and all of the analytes associated with this surrogate 

were non-detectable.  Based on these results, the laboratory scheduled this field sample to be 

reanalyzed.  However, the sample was not reanalyzed until after the holding time expired.  The sample 

was reanalyzed on June 25, 2013, approximately 10 hours past expiration of the holding time, and the 

surrogate recovery was 116 percent, which is slightly above the laboratory acceptance range (85 to 115 

percent).  According to SGS, this relatively short exceedance of the holding time should not materially 

affect the results.  Because the sample was reanalyzed only several hours beyond expiration of the 

holding time, and because the sample was properly stored and chilled by the laboratory; it is our opinion 
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that this QC failure does not affect the acceptability of these data for their intended use.   

The percent recovery of the surrogate BFB was significantly above the laboratory acceptance range (50 

to 150 percent) in Field Samples SB21-04 at 549 percent and SB22-04 at 621 percent; indicating a 

potential for the reported GRO concentrations to biased high.  For this reason, the GRO concentrations 

are qualified with “J” in Table 2, and should be considered estimated values.  However, because Field 

Samples SB21-04 and SB22-04 exhibited GRO concentrations well below the applicable ADEC 

cleanup criterion; it is our opinion that this QC failure does not affect the interpretation of the data. 

The Continuing Calibration Verification (CCV) recoveries for trichlorofluoromethane, 

dichlorodifluoromethane, and several other analytes in Laboratory Samples 1153956, 1154516, 

1154969, did not meet the QC criteria and were considered to be biased high by the laboratory, 

indicating a potential for these analytes in the field samples to be biased high.  However, because these 

analytes were not reported at concentrations above the applicable LOQs and the ADEC cleanup criteria 

in any of the field samples, it is our opinion that this QC failure does not affect the interpretation of the 

data. 

The percent recovery for benzo(k)fluoranthene exceeded the laboratory’s acceptance limit of 45 to 125 

percent for the LCS (Blank Spike Identification Number 1153542), indicating a potential for the 

reported concentration of benzo(k)fluoranthene to be biased high in Field Sample SB19-03.  Because 

benzo(k)fluoranthene was not detected above the limit of quantitation (LOQ) in the associated Field 

Sample SB19-03, it is our opinion that this QC failure does not affect the interpretation of the data.   

The percent recoveries for the surrogate BFB in the MS sample and MSD sample pair (Laboratory 

Sample Numbers 1154513 and 1154514, respectively) were below the laboratory acceptance limit range 

of 67 to 138 percent, indicating a potential for VOCs in the associated Field Samples SB14-03, SB15-

03, SB22-04, and SB22-09 to be biased low.  For this reason, the VOC concentrations are qualified with 

“J” in Table 2, and should be considered estimated values.  However, because Field Samples SB14-03, 

SB15-03, SB22-04, and SB22-09 exhibited VOC concentrations well below ADEC cleanup criteria; it is 

our opinion that this QC failure does not affect the interpretation of the data. 

The percent recovery for trichlorofluoromethane in the MSD sample (Laboratory Sample Number 

1153952) exceeded the laboratory acceptance limit range of 25 to 185 percent.  The percent recovery for 

this analyte was with its acceptance limit range for the LCS.  Because the MSD sample was derived 

from a sample that was collected as part of another project; it is our opinion that there is a potential for 
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the data QC failure to be caused by matrix effects associated with soils different than those at this site.  

For this reason, it is our opinion that this QC failure does not affect the acceptability of the data for their 

intended use.   

Soil Sample SB22-09 was a duplicate of SB22-04 and was collected to evaluate sampling precision.  

The RPD's between the reported concentrations for GRO in this sample and duplicate sample were 

below the acceptable limit of 50 percent (42.58 percent).  This indicates a good measure of field 

sampling precision for the soil sample duplicate pair.  The RPDs between the reported concentrations of 

numerous analytes could not be calculated, as they were not detected above the laboratory's LOQs.  

The LOQs for 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,2,3-trichloropropane, EDB, 1,2-

dichloroethane, 1,2-dichloropropane, and vinyl chloride exceeded the ADEC cleanup criteria in Field 

Samples SB14-03, SB15-03, SB22-04, and SB22-09 (duplicate of SB22-04).  Therefore, it cannot be 

determined if actual concentrations of these VOCs within these field samples exceed their respective 

ADEC cleanup criteria.   

Work Order 1132382 (Water Samples).  The temperatures of the sample coolers were measured at the 

laboratory at the time of receipt to be 1.8 degrees C and 0.3 degrees C, which are below the 

recommended temperature range of 4 degrees +/- 2 degrees C.  However, because the recorded 

temperatures were slightly below the acceptance range, there is a reduced potential for contaminant loss 

within the samples due to natural attenuation.  For this reason, it is our opinion that this QC failure does 

not affect the acceptability of the data for their intended use.     

The percent recovery of the surrogate BFB was above the laboratory acceptance range (50 to 150 

percent) in Field Sample MW8 at 169 percent, indicating a potential for the reported concentration of 

GRO to be biased high.  According to the laboratory, the high surrogate recovery was caused by matrix 

interference.  For this reason, the GRO concentration for Field Sample MW8 was qualified with a “J” in 

Table 3, and should be considered an estimated value.  However, because the reported concentration of 

GRO within this field sample was above the applicable ADEC cleanup criterion and because the 

reported concentration of DRO in this field sample exceeded the ADEC cleanup criterion, it is our 

opinion that this QC failure does not affect our interpretation of the datum for its intended use. 

The percent recovery of the surrogate 1,4-difluorobenzene was above the laboratory acceptance range 

(77 to 115 percenet) in the Sample MW8 at 124 percent, indicating a potential for the reported BTEX 

concentrations to be biased high. According to the laboratory, the high surrogate recovery was likely 
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caused by matrix interference.  For this reason, the reported BTEX concentrations for Field Sample 

MW8 are qualified with a “J” in Table 3, and should be considered estimated values.  However, because 

the Field Sample MW8 exhibited BTEX concentrations well below ADEC cleanup criteria, it is our 

opinion that this QC failure does not affect our interpretation of the data.  

Water Sample MW23 was a duplicate of MW22 and was collected to evaluate sampling precision.  The 

RPD's for GRO and 4-isopropyltoluene in this sample and duplicate sample were less than the 

acceptable limit of 30 percent (2.68 percent and 1.63 percent, respectively); which indicates acceptable 

field sampling precision.  The RPD for chloromethane (62.14 percent) was greater than the acceptable 

limit of 30 percent.  Because the water sample and associated duplicate sample both exhibited 

chloromethane concentrations that were more than one order of magnitude below the ADEC cleanup 

criterion, and because numerous other analytes exhibited concentrations that were one or more 

magnitudes below ADEC cleanup criteria, it is our opinion that this lack of precision does not affect the 

interpretation of the data for their intended use.  Choromethane is not a contaminant of concern at this 

site.  However, because of the poor precision, this analyte is qualified with a “J” in Table 3 as an 

estimated concentration.  The RPDs between the reported concentrations of several analytes could not 

be calculated, as they were not detected above the laboratory LOQs. 

The LOQs for 1,2,3-trichloropropane and EDB exceeded the ADEC cleanup criteria in Field Samples 

MW22 and MW23 (duplicate of MW22).  Therefore, it cannot be determined if actual concentrations of 

these analytes within these field samples exceed their respective ADEC cleanup criteria.    

6.0 CONCEPTUAL SITE MODEL 

Utilizing on-site observations, analytical results, and ADEC guidance documents, a CSM has been 

developed to depict potential contaminant exposure routes for human receptors identified or suspected 

for the subject property (Appendix E). 

The potential source(s) of contamination at the subject property is not known.  Several potential sources 

located near the subject property include the following: the former Hales Tesoro gasoline station which 

is located adjacent to, and north of the subject property; and historic train derailments from operation of 

trains by the United States federal government and the ARRC, which is located adjacent to, and east of 

the subject property.   

Based on field observations and analytical results from the 2013 site characterization activities, the 
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vertical extent of soil contamination appears to be defined to an interval located immediately above 

groundwater and within the smear zone (zone of groundwater fluctuation).  Groundwater was 

encountered between 7.5 and 7.7 feet bg across the subject property.  Based on analytical results, the 

lateral extent of soil contamination does not appear to be defined in all directions on the subject 

property.  The lateral extent of contamination is not bound to the east as indicated by the presence of 

elevated concentrations of GRO in Soil Boring SB14.  The lateral extent of soil contamination appears 

to bound to the north by Soil Borings SB1, SB7, SB10, SB11, SB12, SB13, and SB17.  The lateral 

extent of soil contamination appears to be bound to the south and southeast by Soil Borings SB5, SB6, 

SB9, SB15, SB16, and SB22 and to the west by Soil Borings SB18, SB19, and SB20.  The analytical 

results for soil samples are presented on Figure 6 and are summarized in Table 2.   

The lateral extent of contamination in groundwater appears to be defined to the north, and east; 

however, it does not appear to be defined to the south and west.  The analytical results for water samples 

are presented on Figure 7 and are summarized in Table 3. 

Based on available information, the potential source(s) of the contamination does not appear to be 

present on the subject property and were likely located north and/or east of the subject property, because 

all field observations and analytical results suggest that contamination is migrating in groundwater 

beneath the ground surface and adversely-impacting subsurface soils located within the zone of 

groundwater fluctuation (smear zone).  The potential transport mechanisms include the migration 

through subsurface soil and groundwater, and volatilization.  The potential exposure pathways for 

receptors include the following: incidental soil ingestion; dermal absorption of contaminants from 

subsurface soil; ingestion of groundwater; dermal absorption of contaminants in groundwater; inhalation 

of outdoor air; ingestion of surface water; and dermal absorption of contaminants in surface water.  The 

potential receptors for these potential exposure pathways include site visitors, recreational users, and 

trespassers, commercial or industrial workers, and construction workers.  Complete and incomplete, 

current and future human pathways for exposures to this contamination are discussed below. 

As mentioned above, adversely-impacted subsurface soils are present within the smear zone (zone of 

fluctuating groundwater).  Because of the shallow depth (six to eight feet bg) of adversely-impacted 

soils, receptors could potentially be affected by the exposure pathways of incidental soil ingestion and 

dermal absorption of contaminants from soil (Figure 6).  The chemical parameters detected which can 

permeate the skin include 1-methynaphthalene and 2-methylnaphthalene.  For these reasons, there is a 

potential for human receptors to be affected through these exposure pathways. 
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Groundwater was encountered at an approximate depth of 7.6 feet bg.  Analytical results indicate that 

groundwater located in an area between the northeastern, central, and southwestern portions of the 

subject property have been adversely-impacted with contamination (Figure 7).  The extent of 

contamination to the southwest of the subject property has not been defined.  The northern portion of the 

subject property is not currently developed.  The library is currently located south of the subject 

property and Twister Creek.  It is not known whether the library is connected to the Talkeetna municipal 

water supply system or if they are utilizing water from a potable well.  However, it is possible that 

private water supply wells are being utilized in the vicinity of the subject property.  For these reasons, 

there is a potential for human receptors to be affected through the exposure pathways of ingestion of 

groundwater and dermal absorption of contaminants in groundwater. 

Based on the analytical results, BTEX, 1-methylnaphthalene, 2-methylnaphthalene, GRO, DRO, and 

RRO contamination present in adversely-impacted soil have the potential to volatilize.  These adversely-

impacted soils are present at depths less than 10 feet in subsurface soils are located in the central portion 

of the subject property (Figure 6); therefore, the potential for impacted soils to adversely-impact outdoor 

air is possible.  For these reasons, there is a potential for human receptors to be affected through the 

exposure pathway of inhalation of outdoor air. 

Based on analytical results, the extent of groundwater contamination has not been defined southwest of 

the subject property and towards Twister Creek and the Susitna River.  Analytical results indicate that 

GRO and DRO have been detected in the monitoring well closest to the southwestern property boundary 

(Figure 7); therefore, the potential for impacted groundwater to adversely-impact nearby surface water 

is possible in both Twister Creek and the Susitna River.  Twister Creek is located approximately 240 

feet south of the subject property and the Susitna River is located approximately 425 feet west of the 

subject property.  For these reasons, there is a potential for human receptors to be affected through the 

exposure pathways of ingestion of surface water and the dermal absorption of contaminants in surface 

water. 

A copy of the graphical representation of the conceptual site model is included in Appendix E.   

7.0 CONCLUSIONS AND RECOMMENDATIONS 

As described above, a total of 22 soil borings were advanced and 3 of these soil borings were 

completed as permanent monitoring wells and 1 of these soil borings was completed as a temporary 

well to evaluate the nature and extent of soil and groundwater contamination present at the subject 
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property.  Soil samples located in the central portion of the subject property exhibited GRO and/or 

benzene concentrations which exceeded ADEC cleanup criteria.  It appears that the extent of soil 

contamination is not defined to the east in the vicinity of Soil Boring SB14; however, the extent of soil 

contamination does appear to be defined in all other directions (Figure 6). 

Three permanent Monitoring Wells MW8, MW10, and MW22 were installed to evaluate groundwater 

quality and to establish the approximate groundwater flow direction at the subject property.  

Groundwater was encountered at approximately 7.6 feet bg.  Groundwater appeared to flow generally 

in a southeasterly direction (Figure 7) and the hydraulic gradient was calculated to be approximately 

0.011 foot per linear foot during this initial sampling event.  During June of 2013, water levels in the 

Talkeetna area were up because of rapid melting of the snow and ice during warm weather.  Therefore, 

the groundwater flow at the subject property was to the southeast because of the high water levels in 

the river and not towards the river as would be expected during normal river levels. 

Water samples collected from monitoring wells near the northern and eastern property boundaries 

exhibited either contaminant concentrations below ADEC cleanup criteria or non-detectable 

concentrations.  However, Water Sample MW8, which is located from the southwestern portion of the 

subject property exhibited GRO and DRO concentrations in excess of ADEC cleanup criteria.   

The potential source(s) of contamination encountered on the subject property was not determined 

during these limited site characterization activities.  Because contamination was detected in soils at 

depth (approximately 6 to 8 feet bg) and in groundwater, the contamination appears to be migrating 

onto the subject property from an offsite source(s) which is likely located north and/or east of the 

subject property.  Based on these results, the following activities are recommended: completing a 

potable well survey in the vicinity of the subject property; defining the extent of groundwater 

contamination southwest of the subject property; performing additional groundwater monitoring on a 

schedule that is acceptable to the ADEC; and providing a copy of this report to the ADEC.  

Additionally, it is recommended that the investigation-derived wastes (e.g., potentially-contaminated 

soil and water) currently stored in 55-gallon drums on site be appropriately disposed of in accordance 

with all applicable local, state and federal regulations.  

8.0 EXCLUSIONS AND CONSIDERATIONS 

This report presents facts, observations, and inferences based on conditions observed during the period 

of our project activities, and only those conditions that were evaluated as part of our scope of work.  
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Our conclusions are based solely on our observations made and work conducted, and only apply to the 

immediate vicinities of the locations where soil/water samples were collected.  In addition, changes to 

site conditions may have occurred since the completion of our project activities.  These changes may 

be from the actions of man or nature.  Changes in regulations may also impact the interpretation of site 

conditions.  BGES will not disclose our findings to any parties other than our client as listed above, 

except as directed by our client, or as required by law.    

The field work was performed and this report was prepared by Joshua Barsis, Environmental Scientist 

with BGES, a Qualified Person (QP) as defined by the ADEC.  Mr. Barsis has conducted numerous 

site characterization and remedial projects in Anchorage and throughout Alaska.  This report was 

reviewed by Jayne Martin, Senior Environmental Scientist of BGES.  Ms. Martin is a QP, as defined 

by the ADEC, and has more than 20 years of environmental consulting experience and has conducted 

and managed hundreds of site characterization and remediation efforts throughout Alaska and the 

lower 48 states.  This report was approved by Robert N. Braunstein, C.P.G., a Certified Professional 

Geologist, who has more than 30 years of professional geologic and environmental experience, and has 

performed or managed thousands of environmental site assessments in the lower 48-States and in 

Alaska.  He has extensive knowledge and experience with contaminated sites and remediation. 

Prepared By:       Reviewed By:                                                                  

  
Joshua Barsis   Jayne Martin  
Environmental Scientist Senior Environmental Scientist 
 

 
Approved By: 

 
 

 
Robert N. Braunstein, C.P.G. 
Principal Geologist   
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TABLE 1
TRACT 3, TALKEETNA LIRARY SUBDIVISION

TALKEETNA, ALASKA
MONITORING WELL SAMPLING DATA 

BGES, INC.

Well Number MW8 MW10 MW22
Date Sampled 06/13/13 06/13/13 06/13/13
Date of Depth and Elevation Measurement 06/13/13 06/13/13 06/13/13
Time of Depth to Water Measurement 11:20 11:15 11:10
Time Sample Collected 17:30 15:30 12:30
Top of Casing Elevation (feet) 102.88 103.60 102.06
Depth to Water (feet below top of casing) 7.7 7.7 7.5
Water Elevation (feet) 95.18 95.90 94.56
Total Depth of Well (feet below top of casing) 16.80 16.80 17.50
Well Casing Diameter (Inches) 2 2 2
Standing Water Well Volume (gallons) 1.49 1.49 1.63
Purge Volume-Actual (gallons) 5.0 5.0 5.0

Temperature (degrees Celsius) 7.3/6.1/5.7/5.6 7.0/5.5/5.2/4.3 7.2/6.0/5.7/5.5
pH (standard units) 5.6/5.7/5.6/5.6 5.8/6.2/6.4/6.6 5.5/5.9/6.2/6.4
Conductivity (millisiemans per centimeter) 13.6/39.4/17.4/35.6 61.0/37.1/49.6/48.4 92.6/80.3/72.3/70.7
Oxidation Reduction Potential (ORP) 9.6/25.7/2.2/19.4 .-25.4/-21.0/-20.1/-19.5 .-8.5/-21.0/-19.1/-15.0
Notes:
Values separated by / indicate readings
Sampler:  J. Barsis A strong petroleum odor was noted during 
Field parameters measured with a YSI the purging activites for this well.
Professional Plus Multi-Meter
Elevations were surveyed for all of the wells
during this sampling event.
Monitoring Wells MW1 through MW7, MW9, 
and MW11 through MW 21 do not exist.  
Weather conditions on June 13, 2013 were
clear and warm with calm winds and an ambient 
temperature of approximately 70 degrees The intake of the bladder pump was set The intake of the bladder pump was set The intake of the bladder pump was set
Fahrenheit. approximately 9 feet below TOC. approximately 9 feet below TOC. approximately 8.5 feet below TOC.

10/21/2013 Page 1 of 1 13-018-01



TABLE 2
TRACT 3, TALKEETNA LIRARY SUBDIVISION

TALKEETNA, ALASKA
ANALYTICAL RESULTS - MARCH & JUNE 2013 SOIL SAMPLES

BGES, INC.

Soil Sample No. Parameter
Results 
(mg/Kg)

LOQ 
(mg/Kg)

ADEC Cleanup 
Criteria (mg/Kg)1

Analytical 
Method

Gasoline Range Organics ND 2.71 300 AK101

SB1-4-0319 Diesel Range Organics ND 23.6 250 AK102

PID = 0 ppm Residual Range Organics ND 23.6 10,000 AK103

Depth = 6-8 feet Benzene ND 0.0136 0.025 SW8021B

Toluene ND 0.0271 6.5 SW8021B

Ethylbenzene ND 0.0271 6.9 SW8021B
Xylenes (Total) ND 0.0543 63 SW8021B

Gasoline Range Organics 728 J 27.5 300 AK101

SB2-4-0319 Diesel Range Organics 66.6 24.7 250 AK102
PID = 1,000+ ppm Residual Range Organics ND 24.7 10,000 AK103

Depth = 6-8 feet Benzene 0.740 0.137 0.025 SW8021B

Toluene 1.310 0.275 6.5 SW8021B

Ethylbenzene 1.960 0.275 6.9 SW8021B

Xylenes (Total) 3.910 0.549 63 SW8021B

1-Methylnaphthalene 0.0339 0.0122 6.2 8270D SIMS

2-Methylnapthalene 0.0257 0.0122 6.1 8270D SIMS

All Other PAHs ND 0.0122 varies 8270D SIMS

SB2-11-0319

(Duplicate of SB2-4-0319)

PID = 1,000+ ppm
Depth = 6-8 feet

RPD = 23.73% Gasoline Range Organics 924 J 128 300 AK101

RPD = 30.53% Diesel Range Organics 90.6 23.8 250 AK102
Residual Range Organics ND 23.8 10,000 AK103

RPD = 57.69% Benzene 1.340 J 0.128 0.025 SW8021B

RPD = 69.98% Toluene 2.720 J 0.256 6.5 SW8021B

RPD = 71.05% Ethylbenzene 4.120 J 0.256 6.9 SW8021B

RPD = 100.19% Xylenes (Total) 11.760 J 0.512 63 SW8021B

RPD = 104.44% 1-Methylnaphthalene 0.108 J 0.0593 6.2 8270D SIMS

RPD = 109.43% 2-Methylnapthalene 0.0878 J 0.0593 6.1 8270D SIMS
All Other PAHs ND J 0.0593 varies 8270D SIMS

Gasoline Range Organics 1,450 J 106 300 AK101

SB3-4-0319 Diesel Range Organics 239 22.3 250 AK102
PID = 1,000+ ppm Residual Range Organics 22.5 22.3 10,000 AK103

Depth = 6-8 feet Benzene 0.611 0.529 0.025 SW8021B

Toluene 2.680 1.060 6.5 SW8021B

Ethylbenzene 4.550 1.060 6.9 SW8021B
Xylenes (Total) 12.520 2.120 63 SW8021B

Gasoline Range Organics 1,490 J 51.9 300 AK101

SB4-4-0319 Diesel Range Organics 232 23.9 250 AK102
PID = 1,000+ ppm Residual Range Organics ND 23.9 10,000 AK103

Depth = 6-8 feet Benzene 0.353 J 0.0649 0.025 SW8021B

Toluene 3.030 J 0.519 6.5 SW8021B

Ethylbenzene 6.490 J 0.519 6.9 SW8021B

Xylenes (Total) 19.400 J 1.040 63 SW8021B

MARCH OF 2013 SAMPLE RESULTS

10/23/2013 Page 1 of 5  13-018-01



TABLE 2
TRACT 3, TALKEETNA LIRARY SUBDIVISION

TALKEETNA, ALASKA
ANALYTICAL RESULTS - MARCH & JUNE 2013 SOIL SAMPLES

BGES, INC.

Soil Sample No. Parameter
Results 
(mg/Kg)

LOQ 
(mg/Kg)

ADEC Cleanup 
Criteria (mg/Kg)1

Analytical 
Method

Gasoline Range Organics 47 J 2.70 300 AK101

SB5-4-0320 Diesel Range Organics ND 23.1 250 AK102

PID = 630 ppm Residual Range Organics ND 23.1 10,000 AK103

Depth = 6-8 feet Benzene ND J 0.0135 0.025 SW8021B

Toluene ND J 0.0270 6.5 SW8021B

Ethylbenzene ND J 0.0270 6.9 SW8021B

Xylenes (Total) 0.722 J 0.0539 63 SW8021B

Gasoline Range Organics 7.61 J 2.31 300 AK101

SB6-4-0320 Diesel Range Organics ND 22.9 250 AK102

PID = 1,000+ ppm Residual Range Organics ND 22.9 10,000 AK103

Depth = 6-8 feet Benzene ND J 0.0115 0.025 SW8021B

Toluene ND J 0.0231 6.5 SW8021B

Ethylbenzene ND J 0.0231 6.9 SW8021B

Xylenes (Total) 0.1097 J 0.0461 63 SW8021B

Gasoline Range Organics 20.6 J 1.94 300 AK101

SB7-5-0320 Diesel Range Organics ND 22.5 250 AK102

PID = 530 ppm Residual Range Organics ND 22.5 10,000 AK103

Depth = 8-10 feet Benzene ND J 0.00972 0.025 SW8021B

Toluene ND J 0.0194 6.5 SW8021B

Ethylbenzene 0.0231 J 0.0194 6.9 SW8021B
Xylenes (Total) 0.2572 J 0.0389 63 SW8021B

Gasoline Range Organics 433 J 25.5 300 AK101

SB8-4-0320 Diesel Range Organics ND 23.0 250 AK102

PID = 1,000+ ppm Residual Range Organics ND 23.0 10,000 AK103

Depth = 6-8 feet Benzene ND J 0.0255 0.025 SW8021B

Toluene 4.980 J 0.255 6.5 SW8021B

Ethylbenzene 0.919 J 0.255 6.9 SW8021B

Xylenes (Total) 6.700 J 0.510 63 SW8021B

Gasoline Range Organics ND 1.72 300 AK101

SB9-4-0320 Diesel Range Organics ND 21.6 250 AK102

PID = 0 ppm Residual Range Organics ND 21.6 10,000 AK103

Depth = 6-8 feet Benzene ND 0.00859 0.025 SW8021B

Toluene ND 0.0172 6.5 SW8021B

Ethylbenzene ND 0.0172 6.9 SW8021B

Xylenes (Total) ND 0.0344 63 SW8021B

Gasoline Range Organics ND 2.38 300 AK101

SB10-04-0610 Diesel Range Organics ND 23.1 250 AK102

PID = 175 ppm Residual Range Organics ND 23.1 10,000 AK103

Depth = 7.5-10 feet Benzene ND 0.0119 0.025 SW8021B

Toluene ND 0.0238 6.5 SW8021B

Ethylbenzene ND 0.0238 6.9 SW8021B

Xylenes (Total) ND 0.0476 63 SW8021B

Gasoline Range Organics ND 2.27 300 AK101

SB11-05-0610 Diesel Range Organics ND 23.9 250 AK102

PID = 0 ppm Residual Range Organics ND 23.9 10,000 AK103

Depth = 10-12.5 feet Benzene ND 0.0114 0.025 SW8021B

Toluene ND 0.0227 6.5 SW8021B

Ethylbenzene ND 0.0227 6.9 SW8021B
Xylenes (Total) ND 0.0454 63 SW8021B

JUNE OF 2013 SAMPLE RESULTS
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TABLE 2
TRACT 3, TALKEETNA LIRARY SUBDIVISION

TALKEETNA, ALASKA
ANALYTICAL RESULTS - MARCH & JUNE 2013 SOIL SAMPLES

BGES, INC.

Soil Sample No. Parameter
Results 
(mg/Kg)

LOQ 
(mg/Kg)

ADEC Cleanup 
Criteria (mg/Kg)1

Analytical 
Method

Gasoline Range Organics 4.33 2.48 300 AK101

SB13-04-0610 Diesel Range Organics ND 23.8 250 AK102

PID = 75 ppm Residual Range Organics ND 23.8 10,000 AK103

Depth = 7.5-10 feet Benzene ND 0.0124 0.025 SW8021B

Toluene ND 0.0248 6.5 SW8021B

Ethylbenzene ND 0.0248 6.9 SW8021B
Xylenes (Total) 0.0507 0.0497 63 SW8021B

Gasoline Range Organics 392 J 20.2 300 AK101

SB14-03-0610 Diesel Range Organics ND 23.1 250 AK102

PID = 1000+ ppm Residual Range Organics ND 23.1 10,000 AK103

Depth = 5-7.5 feet Benzene ND J 0.0101 0.025 SW8260B

Toluene ND J 0.0202 6.5 SW8260B

Ethylbenzene ND J 0.0202 6.9 SW8260B

Xylenes (Total) ND J 0.0807 63 SW8260B

1,3,5-Trimethylbenzene 0.0680 J 0.0202 23 SW8260B

4-Isopropyltoluene 0.138 J 0.0202 NA SW8260B

Isopropylbenzene 0.0303 J 0.0202 51 SW8260B

n-Butylbenzene 0.137 J 0.0202 15 SW8260B

n-Propylbenzene 0.0599 J 0.0202 15 SW8260B

sec-Butylbenzene 0.123 J 0.0202 12 SW8260B

1,1,2,2-Tetrachloroethane ND J 0.0403 0.017 SW8260B

1,1,2-Trichloroethane ND J 0.0202 0.018 SW8260B

1,2,3-Trichloropropane ND J 0.0202 0.00053 SW8260B

1,2-Dibromoethane (EDB) ND J 0.0202 0.00016 SW8260B

1,2-Dichloroethane ND J 0.0202 0.016 SW8260B

1,2-Dichloropropane ND J 0.0202 0.018 SW8260B

Vinyl Chloride ND J 0.0202 0.0085 SW8260B

All Other VOCs ND J varies varies SW8260B

Gasoline Range Organics ND 2.41 300 AK101

SB15-03-0610 Diesel Range Organics ND 22.2 250 AK102

PID = 0 ppm Residual Range Organics 34.3 22.2 10,000 AK103

Depth = 5-7.5 feet Benzene ND J 0.0121 0.025 SW8260B

Toluene ND J 0.0241 6.5 SW8260B

Ethylbenzene ND J 0.0241 6.9 SW8260B

Xylenes (Total) ND J 0.0965 63 SW8260B

1,1,2,2-Tetrachloroethane ND J 0.0483 0.017 SW8260B

1,1,2-Trichloroethane ND J 0.0241 0.018 SW8260B

1,2,3-Trichloropropane ND J 0.0241 0.00053 SW8260B

1,2-Dibromoethane (EDB) ND J 0.0241 0.00016 SW8260B

1,2-Dichloroethane ND J 0.0241 0.016 SW8260B

1,2-Dichloropropane ND J 0.0241 0.018 SW8260B

Vinyl Chloride ND J 0.0241 0.0085 SW8260B

All Other VOCs ND J varies varies SW8260B

Gasoline Range Organics ND 2.29 300 AK101

SB16-05-0610 Diesel Range Organics ND 23.7 250 AK102

PID = 0 ppm Residual Range Organics ND 23.7 10,000 AK103

Depth = 10-12.5 feet Benzene ND 0.0114 0.025 SW8021B

Toluene ND 0.0229 6.5 SW8021B

Ethylbenzene ND 0.0229 6.9 SW8021B
Xylenes (Total) ND 0.0457 63 SW8021B
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TABLE 2
TRACT 3, TALKEETNA LIRARY SUBDIVISION

TALKEETNA, ALASKA
ANALYTICAL RESULTS - MARCH & JUNE 2013 SOIL SAMPLES

BGES, INC.

Soil Sample No. Parameter
Results 
(mg/Kg)

LOQ 
(mg/Kg)

ADEC Cleanup 
Criteria (mg/Kg)1

Analytical 
Method

Gasoline Range Organics ND 2.33 300 AK101

SB18-03-0610 Diesel Range Organics ND 24.6 250 AK102

PID = 0 ppm Residual Range Organics ND 24.6 10,000 AK103

Depth = 5-7.5 feet Benzene ND 0.0116 0.025 SW8021B

Toluene ND 0.0233 6.5 SW8021B

Ethylbenzene ND 0.0233 6.9 SW8021B

Xylenes (Total) ND 0.0465 63 SW8021B

Gasoline Range Organics ND 2.93 300 AK101

SB19-03-0610 Diesel Range Organics ND 23.9 250 AK102

PID = 351 ppm Residual Range Organics ND 23.9 10,000 AK103

Depth = 5-7.5 feet Benzene ND 0.0146 0.025 SW8021B

Toluene ND 0.0293 6.5 SW8021B

Ethylbenzene ND 0.0293 6.9 SW8021B

Xylenes (Total) ND 0.0585 63 SW8021B

All PAHs ND 0.00607 varies 8270D SIMS

Gasoline Range Organics ND 2.39 300 AK101

SB20-04-0610 Diesel Range Organics ND 23.5 250 AK102

PID = 0 ppm Residual Range Organics ND 23.5 10,000 AK103

Depth = 7.5-10 feet Benzene ND 0.0119 0.025 SW8021B

Toluene ND 0.0239 6.5 SW8021B

Ethylbenzene ND 0.0239 6.9 SW8021B

Xylenes (Total) ND 0.0478 63 SW8021B

Gasoline Range Organics 109 J 2.84 300 AK101

SB21-04-0610 Diesel Range Organics ND 24.3 250 AK102
PID = 37 ppm Residual Range Organics 33.7 24.3 10,000 AK103

Depth = 7.5-10 feet Benzene 0.0458 0.0142 0.025 SW8021B

Toluene 0.185 0.0284 6.5 SW8021B

Ethylbenzene 0.485 0.0284 6.9 SW8021B

Xylenes (Total) 0.858 0.0569 63 SW8021B

Gasoline Range Organics 90.2 J 2.57 300 AK101

SB22-04-0611 Diesel Range Organics ND 23.6 250 AK102

PID = 1000+ ppm Residual Range Organics ND 23.6 10,000 AK103

Depth = 7.5-10 feet Benzene ND J 0.0128 0.025 SW8260B

Toluene ND J 0.0257 6.5 SW8260B

Ethylbenzene ND J 0.0257 6.9 SW8260B

Xylenes (Total) ND J 0.103 63 SW8260B

1,1,2,2-Tetrachloroethane ND J 0.0513 0.017 SW8260B

1,1,2-Trichloroethane ND J 0.0257 0.018 SW8260B

1,2,3-Trichloropropane ND J 0.0257 0.00053 SW8260B

1,2-Dibromoethane (EDB) ND J 0.0257 0.00016 SW8260B

1,2-Dichloroethane ND J 0.0257 0.016 SW8260B

1,2-Dichloropropane ND J 0.0257 0.018 SW8260B

Vinyl Chloride ND J 0.0257 0.0085 SW8260B
All Other VOCs ND J varies varies SW8260B
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TABLE 2
TRACT 3, TALKEETNA LIRARY SUBDIVISION

TALKEETNA, ALASKA
ANALYTICAL RESULTS - MARCH & JUNE 2013 SOIL SAMPLES

BGES, INC.

Soil Sample No. Parameter
Results 
(mg/Kg)

LOQ 
(mg/Kg)

ADEC Cleanup 
Criteria (mg/Kg)1

Analytical 
Method

SB22-09-0611

(Duplicate of SB22-04)

PID = 1000+ ppm

Depth = 7.5-10 feet

RPD = 42.58% Gasoline Range Organics 139 J 27.1 300 AK101

Diesel Range Organics ND 23.9 250 AK102

Residual Range Organics ND 23.9 10,000 AK103

Benzene ND J 0.0136 0.025 SW8260B

Toluene ND J 0.0271 6.5 SW8260B

Ethylbenzene ND J 0.0271 6.9 SW8260B

Xylenes (Total) ND J 0.109 63 SW8260B

1,1,2,2-Tetrachloroethane ND J 0.0543 0.017 SW8260B

1,1,2-Trichloroethane ND J 0.0271 0.018 SW8260B

1,2,3-Trichloropropane ND J 0.0271 0.00053 SW8260B

1,2-Dibromoethane (EDB) ND J 0.0271 0.00016 SW8260B

1,2-Dichloroethane ND J 0.0271 0.016 SW8260B

1,2-Dichloropropane ND J 0.0271 0.018 SW8260B

Vinyl Chloride ND J 0.0271 0.0085 SW8260B

All Other VOCs ND J varies varies SW8260B

ADEC = Alaska Department of Environmental Conservation; PID = photoionization detector; J = estimated value;

LOQ = limit of quantitation; ppm = parts per million; mg/Kg = milligrams per kilogram; NA = not applicable;

ND = not detected above LOQ; PAHs = polynuclear aromatic hydrocarbons; VOCs = volatile organic compounds;

RPD = relative percent difference

Italics = The LOQ exceeds the applicable ADEC cleanup criterion.
BOLD  = Concentration exceeds the applicable ADEC cleanup criterion.

1 Soil criteria from ADEC 18 Alaska Administrative Code (AAC) 75.341, Tables B1 and B2, Method 2, Under 40-Inch Zone, 

Migration to Groundwater; except for RRO, which is based on the more stringent ingestion pathway (April 8, 2012).
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TABLE 3
TRACT 3, TALKEETNA LIRARY SUBDIVISION

TALKEETNA, ALASKA
ANALYTICAL RESULTS - MARCH & JUNE 2013 GROUNDWATER SAMPLES

BGES, INC.

Water Sample No. Parameter
Results 
(mg/L)

LOQ         
(mg/L)

ADEC Water 
Cleanup 
Criterion 

(mg/L)
Analytical 

Method

TW2-0319 Gasoline Range Organics 6.57 1.00 2.2 AK101
Diesel Range Organics 4.95 0.600 1.5 AK102
Residual Range Organics ND 0 500 1 1 AK103Residual Range Organics ND 0.500 1.1 AK103
Benzene 0.00715 J 0.000500 0.005 SW8021B
Ethylbenzene 0.0182 J 0.00100 0.7 SW8021B
Toluene 0.00570 J 0.00100 1.0 SW8021B
Total Xylenes 0.0627 J 0.00200 10 SW8021B
All PAHs ND J varies varies 8270D SIMS

MW8-0613 Gasoline Range Organics 2.89 J 0.100 2.2 AK101
Diesel Range Organics 1.92 0.600 1.5 AK102
Residual Range Organics ND 0.500 1.1 AK103
Benzene 0.00383 J 0.000500 0.005 SW8021B
Ethylbenzene 0.00554 J 0.00100 0.7 SW8021B
Toluene 0.00306 J 0.00100 1.0 SW8021B
Total Xylenes 0.01284 J 0.00200 10 SW8021B

MW10 0613 Gasoline Range Organics 1 26 0 100 2 2 AK101MW10-0613 Gasoline Range Organics 1.26 0.100 2.2 AK101
Diesel Range Organics ND 0.600 1.5 AK102
Residual Range Organics ND 0.500 1.1 AK103
Benzene 0.00129 0.000500 0.005 SW8021B
Ethylbenzene 0.00302 0.00100 0.7 SW8021B
Toluene 0.00205 0.00100 1.0 SW8021B
Total Xylenes 0.00986 0.00200 10 SW8021B

MW22-0613 Gasoline Range Organics 0.757 0.100 2.2 AK101
Diesel Range Organics ND 0.600 1.5 AK102
Residual Range Organics ND 0.500 1.1 AK103
Benzene ND 0.000400 0.005 SW8260B
Ethylbenzene ND 0.00100 0.7 SW8260B
Toluene ND 0.00100 1.0 SW8260B
Total Xylenes ND 0.00300 10 SW8260By
4-Isopropyltoluene 0.00122 0.00100 NA SW8260B
Chloromethane 0.00251 J 0.00100 0.066 SW8260B
1,2,3-Trichloropropane ND 0.00100 0.00012 SW8260B
1,2-Dibromoethane ND 0.00100 0.00005 SW8260B
All Other VOCs ND varies varies SW8260B
All PAHs ND varies varies 8270D SIMS
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TABLE 3
TRACT 3, TALKEETNA LIRARY SUBDIVISION

TALKEETNA, ALASKA
ANALYTICAL RESULTS - MARCH & JUNE 2013 GROUNDWATER SAMPLES

BGES, INC.

Water Sample No. Parameter
Results 
(mg/L)

LOQ         
(mg/L)

ADEC Water 
Cleanup 
Criterion 

(mg/L)
Analytical 

Method
MW23-0613

(Duplicate of MW22-0613)
RPD = 2 68% Gasoline Range Organics 0 737 0 100 2 2 AK101RPD  2.68% Gasoline Range Organics 0.737 0.100 2.2 AK101

Diesel Range Organics ND 0.600 1.5 AK102
Residual Range Organics ND 0.500 1.1 AK103
Benzene ND 0.000400 0.005 SW8260B
Ethylbenzene ND 0.00100 0.7 SW8260B
Toluene ND 0.00100 1.0 SW8260B
Total Xylenes ND 0.00300 10 SW8260B

RPD 1 63% 4 I l l 0 00124 0 00100 NA SW8260BRPD = 1.63% 4-Isopropyltoluene 0.00124 0.00100 NA SW8260B
RPD = 62.14% Chloromethane 0.00132 J 0.00100 0.066 SW8260B

1,2,3-Trichloropropane ND 0.00100 0.00012 SW8260B
1,2-Dibromoethane ND 0.00100 0.00005 SW8260B
All Other VOCs ND varies varies SW8260B
All PAHs ND varies varies 8270D SIMS

1 = Groundwater cleanup criteria based on 18 AAC 75.345 Table C (April 12, 2012).  Groundwater cleanup criteria based on 18 AAC 75.345 Table C (April 12, 2012).
 mg/L = milligrams per liter; LOQ = limit of quantitation; NA = not applicable; ND = not detected above LOQ;
VOCs = volatile organic compounds; PAHs = polynuclear aromatic hydrocarbons; RPD = relative percent difference;
ADEC = Alaska Department of Environmental Conservation;  J = estimated value.
Monitoring Wells MW1 through MW7, MW9, and MW11 through MW 21 do not exist.
Italics = The LOQ exceeds the applicable ADEC cleanup criterion.
 BOLD      = indicates concentration exceeds applicable cleanup criterion.                         
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APPENDIX A 

SITE PHOTOGRAPHS 
  



  
            

  
  

         

 Photo 1.  Possible Abandoned Rail Car (looking north) 

Photo 4.  Partially Buried Rail Car  Photo 3.  Drilling Soil Boring SB1 (looking northwest) 

BGES, INC.   October 2013 Figure A-1

Tract 3, Talkeetna Library Subdivision       
Talkeetna, Alaska 

Property Photographs 

Photo 5.  Partially Buried Rail Car 

 Photo 2.  Abandoned Rail Car Parts (looking northeast) 

Photo 6.  Installing Monitoring Well MW8 (looking north) 

Partially Buried Rail Car Chassis through trees.  

Partially Buried Rail Car Chassis  



  
 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

SOIL BORING LOGS, MONITORING WELL INSTALLATION LOGS, WATER 
MONITORING LOGS, AND FIELD NOTES   





















































GROUND WATER MONITORING LOG BGES, INC.

Well Number:  _MW8_

Time Arrived On Site: _1600_ Weather Conditions:_Warm, 700 Fahrenheit_

Date of Depth to Water Measurement: _June 13, 2013_ Time of Depth to Water Measurement: _1120_

Top of Casing Elevation: 102.88 Type of Sampling Equipment:     
Depth to Water (feet below TOC): 7.7 QED MP50 Controller; Battery; 1.75 inch 
Water Elevation: 95.18 Bladder Pump, Water Level Indicator; YSI

Professional Plus Muti-Meter
Total Depth of Well (feet below TOC): 16.8
Depth to Water (feet below TOC): 7.7
Water Column (feet): 9.1

Volume of well (gals)                           1.49 =0.1632 X Water Column (For 2-inch well)
=0.6528 X Water Column (For 4-inch well)
=1.4688 X Water Column (For 6-inch well)

Time Purging Began 16:30
Time of Sampling: 17:30 PURGE A MINIMUM OF THREE WELL VOLUMES

Volume purged 5 Gallons

pH 5.6 pH
Conductivity 13.6 Conductivity
ORP 9.6 ORP
Temperature 7.3 Temperature

pH 5.7 pH
Conductivity 39.4 Conductivity
ORP 25.7 ORP
Temperature 6.1 Temperature

pH 5.6 pH
Conductivity 17.4 Conductivity
ORP 2.2 ORP
Temperature 5.7 Temperature

pH 5.6 pH
Conductivity 35.6 Conductivity
ORP 19.4 ORP
Temperature 5.6 Temperature

pH pH
Conductivity Conductivity
ORP ORP
Temperature Temperature

pH pH
Conductivity Conductivity
ORP ORP
Disolved Oxygen Disolved Oxygen
Temperature Temperature

The bladder pump intake was set approximately 9 feet below the top of casing during purging 

and sampling activities.
Groundwater purging rate was 400 ml/min.

Water Monitoring Log Form (Revised 2/12) Page 1 of _1_ Project Number _13-018-01_



GROUND WATER MONITORING LOG BGES, INC.

Well Number:  _MW10_

Time Arrived On Site: _1400_ Weather Conditions:_Warm, 700 Fahrenheit_

Date of Depth to Water Measurement: _June 13, 2013_ Time of Depth to Water Measurement: _1115_

Top of Casing Elevation: 103.6 Type of Sampling Equipment:     
Depth to Water (feet below TOC): 7.7 QED MP50 Controller; Battery; 1.75 inch 
Water Elevation: 95.9 Bladder Pump, Water Level Indicator; YSI

Professional Plus Muti-Meter
Total Depth of Well (feet below TOC): 16.8
Depth to Water (feet below TOC): 7.7
Water Column (feet): 9.1

Volume of well (gals)                           1.49 =0.1632 X Water Column (For 2-inch well)
=0.6528 X Water Column (For 4-inch well)
=1.4688 X Water Column (For 6-inch well)

Time Purging Began 14:30
Time of Sampling: 15:30 PURGE A MINIMUM OF THREE WELL VOLUMES

Volume purged 5 Gallons

pH 5.8 pH
Conductivity 61 Conductivity
ORP -25.4 ORP
Temperature 7 Temperature

pH 6.2 pH
Conductivity 37.1 Conductivity
ORP -21 ORP
Temperature 5.5 Temperature

pH 6.4 pH
Conductivity 49.6 Conductivity
ORP -20.1 ORP
Temperature 5.2 Temperature

pH 6.6 pH
Conductivity 48.4 Conductivity
ORP -19.5 ORP
Temperature 4.3 Temperature

pH pH
Conductivity Conductivity
ORP ORP
Temperature Temperature

pH pH
Conductivity Conductivity
ORP ORP
Disolved Oxygen Disolved Oxygen
Temperature Temperature

The bladder pump intake was set approximately 9 feet below the top of casing during purging 

and sampling activities.
Groundwater purging rate was 400 ml/min.

Water Monitoring Log Form (Revised 2/12) Page 1 of _1_ Project Number _13-018-01_



GROUND WATER MONITORING LOG BGES, INC.

Well Number:  _MW22_

Time Arrived On Site: _1100_ Weather Conditions:_Warm, 700 Fahrenheit_

Date of Depth to Water Measurement: _June 13, 2013_ Time of Depth to Water Measurement: _1110_

Top of Casing Elevation: 102.06 Type of Sampling Equipment:     
Depth to Water (feet below TOC): 7.5 QED MP50 Controller; Battery; 1.75 inch 
Water Elevation: 95.56 Bladder Pump, Water Level Indicator; YSI

Professional Plus Muti-Meter
Total Depth of Well (feet below TOC): 17.5
Depth to Water (feet below TOC): 7.5
Water Column (feet): 10

Volume of well (gals)                           1.63 =0.1632 X Water Column (For 2-inch well)
=0.6528 X Water Column (For 4-inch well)
=1.4688 X Water Column (For 6-inch well)

Time Purging Began 11:30
Time of Sampling: 12:30 PURGE A MINIMUM OF THREE WELL VOLUMES

Volume purged 5 Gallons

pH 5.5 pH
Conductivity 92.6 Conductivity
ORP -8.5 ORP
Temperature 7.2 Temperature

pH 5.9 pH
Conductivity 80.3 Conductivity
ORP -21 ORP
Temperature 6 Temperature

pH 6.2 pH
Conductivity 72.3 Conductivity
ORP -19.1 ORP
Temperature 5.7 Temperature

pH 6.4 pH
Conductivity 70.7 Conductivity
ORP -15.0 ORP
Temperature 5.5 Temperature

pH pH
Conductivity Conductivity
ORP ORP
Temperature Temperature

pH pH
Conductivity Conductivity
ORP ORP
Disolved Oxygen Disolved Oxygen
Temperature Temperature

The bladder pump intake was set approximately 8.5 feet below the top of casing during purging 

and sampling activities.
Groundwater purging rate was 400 ml/min.
A strong petroleum odor was noted during purging activities.

Water Monitoring Log Form (Revised 2/12) Page 1 of _1_ Project Number _13-018-01_





















  
 

  

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

LABORATORY ANALYTICAL DATA  
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Environmental Services – Alaska Division
Quality Service Manager
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Laboratory Data Review Checklist 
 

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

 
ADEC File Number:  ADEC RecKey Number: 
 
1. Laboratory 

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

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

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

  
2. Chain of Custody (COC) 

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

 
b. Correct analyses requested? 

 Yes   No  NA (Please explain.)  Comments:  

 
3. Laboratory Sample Receipt Documentation 

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

 
  

Joshua Barsis 

Environmental Scientist  October 16, 2013 

2013 Site Characterization Report 
October 2013 

BGES, Inc. 

SGS 1131014 

2258.38.016 N/A 

 

Samples were not transferred to a network laboratory. 

 

 

The temperature of the sample cooler was measured at the laboratory at the time of receipt 
to be 5.2 degrees C.  This temperature is within the prescribed optimal temperature range of 
4 degrees +/- 2 degrees C.     
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b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

 Yes   No  NA (Please explain.)  Comments:  

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

Comments: 

 
4. Case Narrative 

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

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

 Yes   No  NA (Please explain.)  Comments:  

The percent recovery for the surrogate 1,4-difluorobenzene was above the laboratory 
acceptance limit (77 to 115 percent) in Sample TW2 at 140 percent, indicating a potential for 
the reported benzene, toluene, ethylbenzene, and total xylenes (BTEX) concentrations within 
this sample to be biased high.  For this reason, the BTEX concentrations qualified “J” and are 
considered estimated values.  The laboratory stated that the high surrogate recovery was 
caused by matrix interference.  Because several other analytes exceeded Alaska Department of 
Environmental Conservation (ADEC) cleanup criteria for this field sample, it is our opinion 
that this quality control (QC) failure does not affect the interpretation of the data.   

The percent recovery for the surrogate 2-fluorophenyl was below the laboratory acceptance 
limit (50 to 110 percent) in Field Sample TW2 at 45.9 percent, indicating a potential for the 
reported concentrations of polynuclear aromatic hydrocarbons (PAH) analytes within this 
sample to be biased low.  For this reason, all of the PAH concentrations are considered 
estimates.  The laboratory indicated that low surrogate recovery was caused by matrix 
interference.  However, because the percent recovery of surrogate terphenyl-d14 was within the 
laboratory acceptance range of 50 to 135 percent for this field sample and because none of the 
PAH analytes exceeded their laboratory limits of quantitation (LOQs) or ADEC cleanup 
criteria; it is our opinion that this QC failure does not affect the interpretation of the data. 

 

No irregularities or abnormalities with respect to sample containers were reported. 

No irregularities were reported or observed. 

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

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

Comments:
 

 
5. Samples Results 

a. Correct analyses performed/reported as requested on COC? 
 Yes   No  NA (Please explain.)  Comments:  

 
b. All applicable holding times met? 

 Yes   No  NA (Please explain.)  Comments:  

 
 
c. All soils reported on a dry weight basis? 

 Yes   No  NA (Please explain.)  Comments:  

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

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

 
e. Data quality or usability affected?  

Comments:
 

 
6. QC Samples 

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

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

 

 

See 4b, above. 

 

 

Only water samples were analyzed for this laboratory data package. 

 

N/A 
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iii. If above PQL, what samples are affected? 
Comments: 

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

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

Comments:
 

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

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

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

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

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

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

Comments:
 

 
  

N/A 

N/A 

N/A 

 

The samples were not submitted for metals analyses. 

 

 

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

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

Comments:
 

 
c. Surrogates – Organics Only 

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

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

flags clearly defined? 
 Yes   No  NA (Please explain.)  Comments:  

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

Comments:
 

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

Soil 
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples? 

(If not, enter explanation below.) 
 Yes   No  NA (Please explain.)  Comments:  

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

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

  

 

 

N/A 

 

 See 4b, above. 

See 4b, above. 

See 4b, above. 
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iii. All results less than PQL? 
 Yes   No  NA (Please explain.)  Comments:  

 
 

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

 

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

Comments:
 

 
e. Field Duplicate 

 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 
 Yes   No  NA (Please explain.)  Comments:  

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

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

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

                        
   x 100   

 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration

 

 Yes   No  NA (Please explain.)  Comments:  

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

Comments: 

 

 

N/A 

N/A 

Not applicable.  A field duplicate blank was not collected because it was not part of our 
approved scope of work. 

Not applicable.  A field duplicate blank was not collected because it was not part of our 
approved scope of work. 

Not applicable.  A field duplicate blank was not collected because it was not part of our 
approved scope of work. 

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

  Yes   No  NA (Please explain.)  Comments:  

 
i. All results less than PQL? 

 Yes   No  NA (Please explain.)  Comments: 
 

 
ii. If above PQL, what samples are affected? 

Comments:
 

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

Comments:
 

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

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

Not applicable.  A decontamination or equipment blank was not collected because it was not 
part of our approved scope of work. 

Not applicable.  A decontamination or equipment blank was not collected because it was not 
part of our approved scope of work. 

N/A 

N/A 

Not applicable for this project. 
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Laboratory Data Review Checklist 
 

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

 
ADEC File Number:  ADEC RecKey Number: 
 
1. Laboratory 

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

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

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

  
2. Chain of Custody (COC) 

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

 
b. Correct analyses requested? 

 Yes   No  NA (Please explain.)  Comments:  

 
3. Laboratory Sample Receipt Documentation 

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

 
  

Joshua Barsis 

Environmental Scientist  October 16, 2013 

2013 Site Characterization Report 
October 2013 

BGES, Inc. 

SGS 1131015 

2258.38.016 N/A 

 

Samples were not transferred to a network laboratory. 

 

 

The temperature of the sample cooler was measured at the laboratory at the time of receipt to 
be 5.7 degrees Celsius (C).  This temperature is within the prescribed optimal temperature 
range of 4 degrees +/- 2 degrees C.     



Version 2.7                                                    Page 2 of 9                                                                       1/10 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

 Yes   No  NA (Please explain.)  Comments:  

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

Comments: 

 
4. Case Narrative 

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

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

 Yes   No  NA (Please explain.)  Comments:  

According to the laboratory, Field Sample SB2-11 was diluted because of matrix interference 
with the internal standards; therefore, the limits of quantitation (LOQs) were elevated for the 
8270D SIMS analytes.  Because the LOQs were well below Alaska Department of 
Environmental Conservation (ADEC) cleanup criteria and because this sample exhibited 
polynuclear aromatic hydrocarbon (PAH) concentrations well below their respective ADEC 
cleanup criteria, it is our opinion that this quality control (QC) failure does not affect the 
acceptability of these data for their intended use.   

The percent recovery of the surrogate 4-bromofluorobenzene (BFB) was above the laboratory 
acceptance range (50 to 150 percent) in Field Samples SB2-4 and SB2-11 (duplicate of SB2-4) 
at 3,580 percent and 2,470 percent, respectively, which indicates a potential for the reported 
concentrations of gasoline range organics (GRO) in these samples to be biased high.  
According to the laboratory, the high percent recovery of BFB was because BFB was 
accidently spiked into Field Sample SB2-4 and because of matrix interference for both field 
samples.  Therefore, the GRO concentrations for these samples are qualified with a “J” in 
Table 2, and should be considered estimated values.  However, because the Field Samples 
SB2-4 and SB2-11 exhibited concentrations of GRO that were well above the ADEC cleanup 
criterion and benzene concentrations were also well above the ADEC cleanup criterion in 
these samples, it is our opinion that this QC failure does not affect the interpretation of the 
data for their intended use. 

 

No irregularities or abnormalities with respect to sample containers were reported. 

No irregularities were reported. 

N/A 
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The percent recovery of the surrogate 2-fluorobiphenyl was below the laboratory acceptance 
range (45 to 105 percent) in Field Sample SB2-11 at 19.5 percent, which indicates a potential 
for the reported PAH concentrations in this field sample to be biased low.  Therefore, the 
reported PAH concentrations for Field Sample SB2-11 are qualified with a “J” in Table 2, 
and should be considered estimates.  However, because Field Sample SB2-11 exhibited 
concentrations of PAHs that were at least one order of magnitude below the ADEC cleanup 
criteria, it is our opinion that this QC failure does not affect the interpretation of the data for 
their intended use.  

The percent recovery of the surrogate 1,4-difluorobenzene was measured above the 
laboratory acceptance range (72 to 119 percent) in the Field Sample SB2-11 at 122 percent, 
which indicates a potential for the reported benzene, toluene, ethylbenzene, and total xylenes 
(BTEX) concentrations within this field sample to be biased high.  According to the 
laboratory, the poor recovery of this surrogate was because of matrix interference.  
Therefore, the reported concentrations for BTEX for Field Sample SB2-11 are qualified with 
a “J” in Table 2, and should be considered estimated values.  However, because Field Sample 
SB2-11 exhibited a benzene concentration that was two orders of magnitude above the ADEC 
cleanup criterion and all other analytes were well below the ADEC cleanup criteria, it is our 
opinion that this QC failure does not affect the interpretation of the data for their intended 
use.  

The percent recovery of the surrogate BFB was below the laboratory acceptance range (50 to 
150 percent) in Field Samples SB3-4 and SB4-4 at 0 percent for both samples, which indicates 
a potential for the reported concentrations of GRO within these field samples to be biased 
low.  Therefore, the reported concentrations for GRO for Field Samples SB3-4 and SB4-4 are 
qualified with a “J” in Table 2, and should be considered estimated values.  According to the 
laboratory, the poor recovery of this surrogate was because of matrix interference.  However, 
because the Field Samples SB3-4 and SB4-4 exhibited GRO concentrations that were one 
order of magnitude above the applicable ADEC cleanup criterion; it is our opinion that this 
QC failure does not affect the interpretation of the data for their intended use. 

The percent recovery of the surrogate BFB was slightly above the laboratory acceptance 
range (50 to 150 percent) in Field Samples SB5-4 and SB7-5 at 163 percent and 151 percent, 
respectively, which indicates a potential for the reported concentrations of GRO within these 
field samples to be biased high.  According to the laboratory, this was likely caused by an 
over-compensation to the result because of the non-homogeneity of the unpreserved aliquot 
which was used for Total Solids determination.  Therefore, the reported concentrations for 
GRO for Field Samples SB5-4 and SB7-5 are qualified with a “J” in Table 2, and should be 
considered estimated values.  However, because the reported concentrations of GRO within 
these field samples were an order of magnitude below the ADEC cleanup criterion; it is our 
opinion that this QC failure does not affect the interpretation of the data for their intended 
use. 

The percent recovery of the surrogate BFB was above the laboratory acceptance range (50 to 
150 percent) in the Field Sample SB8-4 at 401 percent, which indicates a potential for the 
reported GRO concentration in this field sample to be biased high.  According to the 
laboratory, the poor recovery of this surrogated was because of matrix interference.  
Therefore, the reported concentration for GRO for Field Sample SB8-4 was qualified with a 
“J” in Table 2, and should be considered an estimated value.  However, because the reported 
concentration of GRO within this field sample was well above the applicable ADEC cleanup 
criterion; it is our opinion that this QC failure does not affect the interpretation of the datum 
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for its intended use.  

According to the laboratory, Field Samples SB4-4, SB5-4, SB6-4, SB7-5, and SB8-4 were 
reanalyzed outside of hold times for BTEX analysis by Method 8021B because of laboratory 
error.  SGS was contacted to determine why the samples were analyzed outside of hold times.  
Reportedly, some of the field samples exhibited extremely high contaminant concentrations, 
and therefore had to be reanalyzed.  The samples were analyzed approximately one week out 
of hold times, which indicates a potential for the reported BTEX concentrations for Field 
Samples SB4-4, SB5-4, SB6-4, SB7-5, and SB8-4 to be biased low.  Therefore, the reported 
concentrations for BTEX for Field Samples SB4-4, SB5-4, SB6-4, SB7-5, and SB8-4 are 
qualified with a “J” in Table 2, and should be considered estimated values.  Because Field 
Samples SB4-4, SB5-4, SB6-4, SB7-5, and SB8-4 exhibited BTEX concentrations that were 
well below ADEC cleanup criteria with the exception of benzene in SB4-4, which exceed the 
ADEC cleanup criterion, it is our opinion that this QC failure does not affect the acceptability 
of these data for their intended use.   

The percent recovery of chrysene and fluoranthene exceeded the laboratory’s acceptance 
limit for the laboratory control sample (LCS), Laboratory Sample Number 1142737, 
indicating a potential for the reported concentrations of chrysene and fluoranthene to be 
biased high in Field Samples SB2-4 and SB2-11 (duplicate of Sample SB2-4).  Chrysene and 
fluoranthene were not detected above the LOQs and the LOQs were well below the ADEC 
cleanup criteria in the associated Field Samples SB2-4 and SB2-11; therefore, it is our opinion 
that this QC failure does not affect the interpretation of the data.   

The percent recoveries for 2-methylnaphthalene, acenaphthene, and naphthalene in the 
matrix spike (MS) and matrix spike duplicate (MSD) samples (Laboratory Sample Numbers 
1142738 and 1142739, respectively) were above their laboratory's acceptance limits.  
However, because the percent recoveries for these analytes were within their acceptance limit 
ranges for the LCS, because Field Samples SB2-4 and SB2-11 exhibited concentrations of 2-
methylnaphthalene, that are more than two orders of magnitude below the ADEC cleanup 
criterion, and because these field samples exhibited non-detectable concentrations of 
acenaphthene, and naphthalene, it is our opinion that this QC failure does not affect the 
interpretation of the data.   

The percent recovery for 1-methylnaphthalene in a MSD sample (Laboratory Sample 
Number 1142739) was above the laboratory acceptance limit range of 44 to 107 percent.  
However, because the percent recovery for this analyte was within the acceptance limit range 
for the LCS and because Filed Samples SB2-4 and SB2-11 exhibited a concentration of 1-
methylnaphthalene which was two orders of magnitude below the ADEC cleanup criterion it 
is our opinion that this QC failure does not affect the interpretation of the data.   

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

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

Comments:
 

 

See 4b, above. 

See 4b, above. 
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5. Samples Results 
a. Correct analyses performed/reported as requested on COC? 

 Yes   No  NA (Please explain.)  Comments:  

 
b. All applicable holding times met? 

 Yes   No  NA (Please explain.)  Comments:  

 
 
c. All soils reported on a dry weight basis? 

 Yes   No  NA (Please explain.)  Comments:  

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

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

 
e. Data quality or usability affected?  

Comments:
 

 
6. QC Samples 

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

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

 
iii. If above PQL, what samples are affected? 

Comments: 

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

 

 

See 4b, above. 

 

See 4b, above. 

See 4b, above. 

 

 

N/A 

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

 

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

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

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

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

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

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

Comments:
 

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

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

Comments:
 

 

N/A 

 

The field samples were not analyzed for metals for this project. 

See 4b, above. 

 

N/A 

 

N/A 
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c. Surrogates – Organics Only 
 

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

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

flags clearly defined? 
 Yes   No  NA (Please explain.)  Comments:  

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

Comments:
 

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

Soil 
 

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

  

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

 
 

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

 

 

 See 4b, above. 

See 4b, above. 

See 4b, above. 

 

 

 

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

Comments:
 

 
e. Field Duplicate 

 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 
 Yes   No  NA (Please explain.)  Comments:  

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

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

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

                        
   x 100   

 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration

 

 Yes   No  NA (Please explain.)  Comments:  

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

Comments: 

 
  

N/A 

 

 

Soil Sample SB2-11 was a duplicate of Soil Sample SB2-4 and was collected to evaluate 
sampling precision.  The calculated relative percent differences (RPD's) between the 
reported concentrations of analytes within these samples were below the acceptable limit 
of 50 percent for GRO and DRO (23.73 percent and 30.53 percent, respectively), which 
indicates a fairly good measure of field sampling precision.  The analytes that did not have 
acceptable RPD's included BTEX, 1-methylnaphthalene, and 2-methylnaphthalene.  The 
RPD's for these analytes ranged from 57.69 percent to 109.43 percent.  These 
nonconforming RPDs are likely because of the heterogeneity of the soils.  Because the 
reported concentration of benzene was two orders of magnitude above the ADEC cleanup 
criterion and the other analytes were below their respective ADEC cleanup criteria, it is 
our opinion that the data are acceptable for their intended use.  The RPDs between the 
reported concentrations of numerous analytes could not be calculated, because they were 
not detected above the laboratory LOQs. 

See 4b, above. 
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f. Decontamination or Equipment Blank (If not used explain why). 

  Yes   No  NA (Please explain.)  Comments:  

 
i. All results less than PQL? 

 Yes   No  NA (Please explain.)  Comments: 
 

 
ii. If above PQL, what samples are affected? 

Comments:
 

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

Comments:
 

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

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

Not applicable.  A decontamination or equipment blank was not collected because it was not 
part of our approved scope of work. 

Not applicable.  A decontamination or equipment blank was not collected because it was not 
part of our approved scope of work. 

N/A 

N/A 

Not applicable for this project. 
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Laboratory Data Review Checklist 
 

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

 
ADEC File Number:  ADEC RecKey Number: 
 
1. Laboratory 

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

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

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

  
2. Chain of Custody (COC) 

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

 
b. Correct analyses requested? 

 Yes   No  NA (Please explain.)  Comments:  

 
3. Laboratory Sample Receipt Documentation 

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

Joshua Barsis 

Environmental Scientist  October 16, 2013 

2013 Site Characterization Report 
October 2013 

BGES, Inc. 

SGS 1132382 

2258.38.016 N/A 

 

Samples were not transferred to a network laboratory. 

 

 

The temperatures of the sample coolers were measured at the laboratory at the time of 
receipt to be 1.8 degrees C and 0.3 degrees C, which are below the recommended 
temperature range of 4 degrees +/- 2 degrees C.  However, because the recorded 
temperatures were slightly below the acceptance range, there is a reduced potential for 
contaminant loss within the samples due to natural attenuation.  For this reason, it is our 
opinion that this QC failure does not affect the acceptability of the data for their intended 
use.     
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b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 
 Yes   No  NA (Please explain.)  Comments:  

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

Comments: 

 
4. Case Narrative 

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

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

 Yes   No  NA (Please explain.)  Comments:  

The percent recovery of the surrogate 4-bromofluorobenzene (BFB) was above the laboratory 
acceptance range (50 to 150 percent) in Field Sample MW8 at 169 percent, indicating a 
potential for the reported concentration of gasoline range organics (GRO) to be biased high.  
According to the laboratory, the high surrogate recovery was caused by matrix interference.  
For this reason, the GRO concentration for Field Sample MW8 was qualified with a “J” in 
Table 3, and should be considered an estimated value.  However, because the reported 
concentration of GRO within this field sample was above the applicable Alaska Department of 
Environmental Conservation (ADEC) cleanup criterion and because the reported 
concentration of diesel range organics (DRO) in this field sample exceeded the ADEC cleanup 
criterion, it is our opinion that this QC failure does not affect our interpretation of the datum 
for its intended use. 

The percent recovery of the surrogate 1,4-difluorobenzene was above the laboratory 
acceptance range (77 to 115 percenet) in the Sample MW8 at 124 percent, indicating a 
potential for the reported benzene, toluene, ethylbenzene, and total xylenes (BTEX) 
concentrations to be biased high. According to the laboratory, the high surrogate recovery was 
likely caused by matrix interference.  For this reason, the reported BTEX concentrations for 
Field Sample MW8 are qualified with a “J” in Table 3, and should be considered an estimated 
value.  However, because the Field Sample MW8 exhibited BTEX concentrations well below 

 

No irregularities or abnormalities with respect to sample containers were reported. 

No irregularities were reported. 

N/A 
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ADEC cleanup criteria, it is our opinion that this QC failure does not affect our interpretation 
of the data.  

The limits of quantitation (LOQs) for 1,2,3-trichloropropane and ethylene dibromide (EDB) 
exceeded the ADEC cleanup criteria in Field Samples MW22 and MW23 (duplicate of MW22).  
Therefore, it cannot be determined if actual concentrations of these analytes within these field 
samples exceed their respective ADEC cleanup criteria. 

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

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

Comments:
 

 
5. Samples Results 

a. Correct analyses performed/reported as requested on COC? 
 Yes   No  NA (Please explain.)  Comments:  

 
b. All applicable holding times met? 

 Yes   No  NA (Please explain.)  Comments:  

 
c. All soils reported on a dry weight basis? 

 Yes   No  NA (Please explain.)  Comments:  

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

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

 
e. Data quality or usability affected?  

Comments:
 

 
6. QC Samples 

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

 

 

See 4b, above. 

 

 

Only water samples were submitted for this laboratory data package. 

See 4b, above. 

See 4b, above. 
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ii. All method blank results less than PQL? 
 Yes   No  NA (Please explain.)  Comments:  

 
iii. If above PQL, what samples are affected? 

Comments: 

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

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

Comments:
 

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

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

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

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

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

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

 Yes   No  NA (Please explain.)  Comments:  

 
  

 

N/A 

N/A 

N/A 

 

The water samples were not submitted for analysis of metals. 
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v. If %R or RPD is outside of acceptable limits, what samples are affected? 
Comments:

 

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

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

Comments:
 

 
c. Surrogates – Organics Only 

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

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

flags clearly defined? 
 Yes   No  NA (Please explain.)  Comments:  

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

Comments:
 

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

Soil 
 

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

 Yes   No  NA (Please explain.)  Comments:  

 
  

N/A 

 

N/A 

 

 See 4b, above. 

 

See 4b, above. 
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?  
(If not, a comment explaining why must be entered below) 

  Yes   No  NA (Please explain.)  Comments:  
  

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

 
iv. If above PQL, what samples are affected? 

Comments:
 

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

Comments:
 

 
e. Field Duplicate 

 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 
 Yes   No  NA (Please explain.)  Comments:  

 
  

 

 

N/A 

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

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

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

                        
   x 100   

 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration

 

 Yes   No  NA (Please explain.)  Comments:  

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

Comments: 

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

  Yes   No  NA (Please explain.)  Comments:  

 
i. All results less than PQL? 

 Yes   No  NA (Please explain.)  Comments: 
 

 

Water Sample MW23 was a duplicate of MW22 and was collected to evaluate sampling 
precision.  The relative percent differences (RPD's) for GRO and 4-isopropyltoluene in this 
sample and duplicate sample were less than the acceptable limit of 30 percent (2.68 percent 
and 1.63 percent, respectively); which indicates acceptable field sampling precision.  The 
RPD for chloromethane (62.14 percent) was greater than the acceptable limit of 30 percent.  
Because the water sample and associated duplicate sample both exhibited chloromethane 
concentrations that were more than one order of magnitude below the ADEC cleanup 
criterion, and because numerous other analytes exhibited concentrations that were one or 
more magnitudes below ADEC cleanup criteria, it is our opinion that this lack of precision 
does not affect the interpretation of the data for their intended use.  Choromethane is not a 
contaminant of concern at this site.  However, because of the poor precision, this analyte is 
qualified with a “J” in Table 3 as an estimated concentration.  The RPDs between the 
reported concentrations of several analytes could not be calculated, as they were not 
detected above the laboratory LOQs. 

See 6, e, iii, above. 

Not applicable.  A decontamination or equipment blank was not collected because it was not 
part of our approved scope of work. 

Not applicable.  A decontamination or equipment blank was not collected because it was not 
part of our approved scope of work. 
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ii. If above PQL, what samples are affected? 

Comments:
 

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

Comments:
 

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

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

N/A 

N/A 

Not applicable for this project. 
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Laboratory Data Review Checklist 
 

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

 
ADEC File Number:  ADEC RecKey Number: 
 
1. Laboratory 

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

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

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

  
2. Chain of Custody (COC) 

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

 
b. Correct analyses requested? 

 Yes   No  NA (Please explain.)  Comments:  

 
3. Laboratory Sample Receipt Documentation 

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

Joshua Barsis 

Environmental Scientist  October 16, 2013 

2013 Site Characterization Report 
October 2013 

BGES, Inc. 

SGS 1132391 

2258.38.016 N/A 

 

Samples were not transferred to a network laboratory. 

 

 

The temperatures of the sample coolers were measured at the laboratory at the time of 
receipt to be 1.8 degrees Celsius (C) and 0.3 degrees C, which are below the recommended 
temperature range of 4 degrees +/- 2 degrees C.  However, because the recorded 
temperatures were slightly below the acceptance range, there is a reduced potential for 
contaminant loss within the samples due to natural attenuation.  For this reason, it is our 
opinion that this QC failure does not affect the acceptability of the data for their intended 
use.     



Version 2.7                                                    Page 2 of 9                                                                       1/10 

 
b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)? 
 Yes   No  NA (Please explain.)  Comments:  

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

Comments: 

 
4. Case Narrative 

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

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

 Yes   No  NA (Please explain.)  Comments:  

The percent recovery of the surrogate 4-bromofluorobenzene (BFB) was significantly above 
the laboratory acceptance range (50 to 150 percent) in Field Sample SB14-03 at 2,440 percent, 
indicating a potential for the reported gasoline range organics (GRO) concentration in Field 
Sample SB14-03 to be biased high.  For this reason, the GRO concentration is qualified with 
"J" in Table 2 and should be considered an estimated value.  According to the laboratory, the 
high surrogate recovery was caused by matrix interference.  However, because Field Sample 
SB14-03 exhibited a GRO concentration above the Alaska Department of Environmental 
Conservation (ADEC) cleanup criterion; it is our opinion that this quality control (QC) 
failure does not affect our interpretation of the data for their intended use.   

The percent recovery of the surrogate toluene-d8 was slightly above the laboratory 
acceptance range (85 to 115 percent) in the Field Sample SB14-03 at 116 percent, indicating a 
potential for the reported volatile organic compound (VOC) concentrations in Field Sample 
SB14-03 to be biased high.  For this reason, the VOC concentrations are qualified with "J" in 
Table 2 and should be considered estimated values.  According to the laboratory, the slightly 
high surrogate recovery was caused by matrix interference.  However, because Field Sample 
SB14-03 exhibited VOC concentrations well below the laboratory's limits of quantitation 
(LOQs) and ADEC cleanup criteria, it is our opinion that this QC failure does not affect the 
interpretation of the data. 

 

No irregularities or abnormalities with respect to sample containers were reported. 

No irregularities were reported. 

N/A 
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According to the laboratory, Field Sample SB14-03 was analyzed outside of the holding time 
for the VOC analytes associated with the surrogate toluene-d8.  Because this sample was not 
analyzed within the prescribed holding time, there is a potential that the VOC concentrations 
exhibited by Field Sample SB14-03 are biased low.  Therefore, the VOC concentrations are 
qualified with “J” in Table 2, and are considered estimated values.  SGS was contacted to 
determine why Field Sample SB14-03 was analyzed outside of holding time. According to the 
laboratory, the first VOC run was performed on June 21, 2013 and the recovery of surrogate 
Toluene d-8 was reported to be 12 percent, which is below the laboratory acceptance range 
(85 to 115 percent), and all of the analytes associated with this surrogate were non-detectable.  
Based on these results, the laboratory scheduled this field sample to be reanalyzed.  However, 
the sample was not reanalyzed until after the holding time expired.  The sample was 
reanalyzed on June 25, 2013, approximately 10 hours past expiration of the holding time, and 
the surrogate recovery was 116 percent, which is slightly above the laboratory acceptance 
range (85 to 115 percent).  According to SGS, this relatively short exceedance of the holding 
time should not materially affect the results.  Because the sample was reanalyzed only several 
hours beyond expiration of the holding time, and because the sample was properly stored and 
chilled by the laboratory; it is our opinion that this QC failure does not affect the 
acceptability of these data for their intended use.  

The percent recovery of the surrogate BFB was significantly above the laboratory acceptance 
range (50 to 150 percent) in Field Samples SB21-04 at 549 percent and SB22-04 at 621 
percent; indicating a potential for the reported GRO concentrations to biased high.  For this 
reason, the GRO concentrations are qualified with “J” in Table 2, and should be considered 
estimated values.  However, because Field Samples SB21-04 and SB22-04 exhibited GRO 
concentrations well below the applicable ADEC cleanup criterion; it is our opinion that this 
QC failure does not affect the interpretation of the data. 

The Continuing Calibration Verification (CCV) recoveries for trichlorofluoromethane, 
dichlorodifluoromethane, and several other analytes in Laboratory Samples 1153956, 
1154516, 1154969, did not meet the QC criteria and were considered to be biased high by the 
laboratory, indicating a potential for these analytes in the field samples to be biased high.  
However, because these analytes were not reported at concentrations above the applicable 
LOQs and the ADEC cleanup criteria in any of the field samples, it is our opinion that this 
QC failure does not affect the interpretation of the data. 

The percent recovery for benzo(k)fluoranthene exceeded the laboratory’s acceptance limit of 
45 to 125 percent for the laboratory control sample (LCS), Blank Spike Identification 
Number 1153542, indicating a potential for the reported concentration of 
benzo(k)fluoranthene to be biased high in Field Sample SB19-03.  Because 
benzo(k)fluoranthene was not detected above the LOQ in the associated Field Sample SB19-
03, it is our opinion that this QC failure does not affect the interpretation of the data.   

The percent recoveries for the surrogate BFB in the matrix spike (MS) sample and matrix 
spike duplicate (MSD) sample pair (Laboratory Sample Numbers 1154513 and 1154514, 
respectively) were below the laboratory acceptance limit range of 67 to 138 percent, indicating 
a potential for VOCs in the associated Field Samples SB14-03, SB15-03, SB22-04, and SB22-
09 to be biased low.  For this reason, the VOC concentrations are qualified with “J” in Table 
2, and should be considered estimated values.  However, because Field Samples SB14-03, 
SB15-03, SB22-04, and SB22-09 exhibited VOC concentrations well below ADEC cleanup 
criteria; it is our opinion that this QC failure does not affect the interpretation of the data.   
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The percent recovery for trichlorofluoromethane in the MSD sample (Laboratory Sample 
Number 1153952) exceeded the laboratory acceptance limit range of 25 to 185 percent.  The 
percent recovery for this analyte was with its acceptance limit range for the LCS.  Because the 
MSD sample was derived from a sample that was collected as part of another project; it is our 
opinion that there is a potential for the data QC failure to be caused by matrix effects 
associated with soils different than those at this site.  For this reason, it is our opinion that this 
QC failure does not affect the acceptability of the data for their intended use.   

The LOQs for 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,2,3-trichloropropane, 
ethylene dibromide (EDB), 1,2-dichloroethane, 1,2-dichloropropane, and vinyl chloride 
exceeded the ADEC cleanup criteria in Field Samples SB14-03, SB15-03, SB22-04, and SB22-
09 (duplicate of SB22-04).  Therefore, it cannot be determined if actual concentrations of 
these VOCs within these field samples exceed their respective ADEC cleanup criteria. 

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

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

Comments:
 

 
5. Samples Results 

a. Correct analyses performed/reported as requested on COC? 
 Yes   No  NA (Please explain.)  Comments:  

 
b. All applicable holding times met? 

 Yes   No  NA (Please explain.)  Comments:  

 
 
c. All soils reported on a dry weight basis? 

 Yes   No  NA (Please explain.)  Comments:  

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

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

 
e. Data quality or usability affected?  

Comments:
 

 

See 4b, above. 

 

See 4b, above. 

 

See 4b, above. 

See 4b, above. 
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6. QC Samples 

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

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

 
iii. If above PQL, what samples are affected? 

Comments: 

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

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

Comments:
 

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

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

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

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

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

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

laboratory limits? And project specified DQOs, if applicable.  RPD reported from 

 

 

N/A 

N/A 

N/A 

 

The samples were not analyzed for metals in this laboratory data package. 

See 4b, above. 



Version 2.7                                                    Page 6 of 9                                                                       1/10 

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

 Yes   No  NA (Please explain.)  Comments:  

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

Comments:
 

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

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

Comments:
 

 
c. Surrogates – Organics Only 

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

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

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

 Yes   No  NA (Please explain.)  Comments:  

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

flags clearly defined? 
 Yes   No  NA (Please explain.)  Comments:  

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

Comments:
 

 
 

See 4b, above. 

See 4b, above. 

See 4b, above. 

See 4b, above. 

 

 See 4b, above. 

See 4b, above. 

See 4b, above. 
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d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil 
 

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

 Yes   No  NA (Please explain.)  Comments:  

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

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

  

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

 
 

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

 

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

Comments:
 

 
e. Field Duplicate 

 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 
 Yes   No  NA (Please explain.)  Comments:  

  

 

 

 

N/A 

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

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

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

                        
   x 100   

 

                       ((R1+R2)/2) 

Where  R1 = Sample Concentration 
R2 = Field Duplicate Concentration 
 

 Yes   No  NA (Please explain.)  Comments:  

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

Comments: 

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

  Yes   No  NA (Please explain.)  Comments:  

 
i. All results less than PQL? 

 Yes   No  NA (Please explain.)  Comments: 
 

 
ii. If above PQL, what samples are affected? 

Comments:
 

 
  

 

Soil Sample SB22-09 was a duplicate of SB22-04 and was collected to evaluate sampling 
precision.  The relative percent differences (RPD's) between the reported concentrations 
for GRO in this sample and duplicate sample were below the acceptable limit of 50 
percent (42.58 percent).  This indicates a good measure of field sampling precision for the 
soil sample duplicate pair.  The RPDs between the reported concentrations of numerous 
analytes could not be calculated, as they were not detected above the laboratory's LOQs.  

N/A 

Not applicable.  A decontamination or equipment blank was not collected because it was not 
part of our approved scope of work. 

Not applicable.  A decontamination or equipment blank was not collected because it was not 
part of our approved scope of work. 

N/A 
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iii. Data quality or usability affected? (Please explain.) 

Comments:
 

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

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

N/A 

Not applicable for this project. 
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Media

Current & Future Receptors 

HUMAN HEALTH CONCEPTUAL SITE MODEL

   
  O

th
er

soil
      Dermal Absorption of Contaminants from Soil 

      Incidental Soil Ingestion 

Exposure 
Media

Transport Mechanisms

      Direct Contact with Sediment

      Inhalation of Outdoor Air

      Inhalation of Indoor Air

      Inhalation of Fugitive Dust

      Ingestion of Wild Foods

Follow the directions below. Do not consider engineering 
or land use controls when describing pathways.    

Site:  ____________________________________________________________________
         ____________________________________________________________________
         ____________________________________________________________________

       Migration or leaching to subsurface

       Migration or leaching to groundwater 

       Volatilization 

       Runoff or erosion

       Uptake by plants or animals 

       Other (list):___________________________________

check soil

check groundwater

check air

Surface
Soil          

(0-2 ft bgs)

check biota

       Migration to groundwater
       Volatilization       
       Other (list):___________________________________

Subsurface 
Soil

(2-15 ft bgs)

       Resuspension, runoff, or erosion 
       Uptake by plants or animals
       Other (list):___________________________________

Sediment

       Volatilization 
       Flow to surface water body
       Flow to sediment
       Uptake by plants or animals
       Other (list):___________________________________

Ground-
water

       Volatilization
       Sedimentation
       Uptake by plants or animals
       Other (list):___________________________________

Surface 
Water

Check exposure pathways that are complete 
or need further evaluation. The pathways 
identified must agree with Sections 2 and 3 
of the CSM Scoping Form.  

Identify the receptors potentially affected by 
each exposure pathway: Enter “C” for current 
receptors, “F” for future receptors, or “C/F” for 
both current and future receptors.For each medium identified in (1), follow the 

top arrow and check possible transport 
mechanisms. Briefly list other mechanisms 
or reference the report for details.  

Check exposure media 
identified in (2).

Check the media that 
could be directly affected 
by the release.

(1)

(5)

(4)(3)(2)

air

      Ingestion of Surface Water 

      Dermal Absorption of Contaminants in Surface Water

      Inhalation of Volatile Compounds in Tap Water

    surface water

sediment

biota

check surface water

Direct release to subsurface soil                                    check soil 

check groundwater

check air

Direct release to groundwater                         check groundwater

check air

check surface water

check sediment

check biota

Direct release to surface water                     check surface water

check sediment

check biota

Direct release to sediment                                   check sediment

check surface water

check biota

Exposure Pathways

check air

C
on

st
ru

ct
io

n 
w

or
ke

rs

Completed By:  ____________________________________________
Date Completed: ___________________________________________

      Ingestion of Groundwater 

      Dermal Absorption of Contaminants in Groundwater

      Inhalation of Volatile Compounds in Tap Water

   groundwater

Direct release to surface soil                                          check soil 

Revised 3/21/06
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